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ACADEMIC MESSAGE
at the 4th edition of BIOATLAS International Conference,
taking place at Transilvania University from Bra ov, Faculty of Food and Tourism,
May, 15-17, 2014
The message identifies itself with a certitude of the professional prestige and of the
scientific quality of excellence that this scientific event made proof of during the previous
editions that took place between 2008 - 2012.
We emphasize the fact that this professional message has a triple academic meaning,
as I am transmitting it on behalf of profile specialists from the Romanian Academy, from the
Academy of Agricultural and Forestry Sciences and from the Academy of Scientists from
Romania, having the intellectual and moral satisfaction to accomplish an honorable colleague
duty towards the initiator and coordinator of this international conference, respectively Mr.
Prof. Romulus Gruia, PhD, that I have met and particularly appreciated for more than three
decades, as he has always been restless in seeking scientific truth and in permanent direct
connection with international scientific news in the competence fields that made him known
and that positively superpose with the present and of perspective complex themes approached
in this volume, that I recommend with all my conviction and necessary responsibility.
Both for specialists and for consuming and beneficiary public from civil society, all
news referring to alimentary safety and security, to their nutritive quality and biodisponibility,
to traditional culinary diversity and to a polyvalent tourism, respectively ecologic, cultural,
rural etc., are approached in this volume with high scientific and methodological accuracy at
superior level of international standards, with scientific interpretations corresponding to
international literature of specialty, bringing numerous and various theoretic and practical
scientific contributions to the progress and development of thorough knowledge linked to
agri-food biodiversity and biotechnology, gastronomic engineering, traditional foods and
etno-pharmacology, agri-tourism, landscape management and development of tourism
industry, IT applications and equipments corresponding to these fields.
We wish good luck to the ongoing of the scientific events of the conference.

Prof.univ.dr., Dr.HC (M) Alexandru T. BOGDAN
Correspondent Member of the Romanian Academy
Member of honour of Academy of Agricultural and Forestry Sciences
Member of honour of Academy of Scientists from Romania
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Bazele tiin ifice ale unui proiect
na ional, strategic i prioritar de
bioeconomie agro-alimentar i de
eco-economie turistic , prin
valorificarea inovativ a
capitalului teritorial românesc în
secolul XXI

Scientific basis of a national,
strategic and preference interest
project, of agri-food bioeconomy
and of tourism eco-economy, by
innovative valorization of the
Romanian territorial capital in the
21st century

Alexandru T. BOGDAN1, Romulus
GRUIA2, George Florea TOB 1,
Carmen PA AL U3

Alexandru T. BOGDAN1, Romulus
GRUIA2, George Florea TOB 1,
Carmen PA AL U3

Rezumat

Abstract

România european i euroatlantic are
în context globalizat priorit ile tiin ifice
recunoscute
pentru
conceptele
de
bioeconomie clasic (prin Acad. Grigore
Antipa) i de bioeconomie modern (prin
Acad.
Nicholas
Georgescu-Roegen).
Autorii studiului sintetizeaz contribu iile
acestor savan i, le coroboreaz cu alte
contribu ii tiin ifice interna ionale i, mai
ales, aduc propriile lor rezultate originale
prin bioeconomia rural i agroalimentar
în rela ie cu integronica (prin teoria
integronicii ecoemergente
i cea a
moduliz rii sistemelor complexe, dar i
prin conceptele de management integronic,
alimenta ie integronic .a.), cu biosofia i
ecosanogeneza (prin noile direc ii i
domenii de activitate cum ar fi Agricultura
modular , Zootehnia cibernetic , Ingineria
gastronomic , Genetica biocenozelor), sau
cu principiile moderne ale Economiei
verzi sau Economiei albastre.
Analizele se fac cu exemple de tip
studii de caz, referitoare la bioeconomia i
integronica agro-alimentar în spa iul
carpato-danubiano-pontic autohton cu
deschidere european .
Un aspect important îl reprezint
sintetizarea recentei concep ii originale a
savantului american Lester R. Brown (ales
Membru de onoare al Academiei Române)
referitoare la eco-economie, care este
analizat
inovativ
în
rela ie
cu
valorificarea
turistic
complex
a

European and Euro Atlantic Romania
has, under globalized context, scientific
priorities recognized for the concepts of
classical bioeconomy (due to Acad.
Grigore Antipa) and of modern
bioeconomy (due to Acad. Nicholas
Georgescu-Roegen). The authors of the
study synthesize the contributions of these
scientists, coordinate them with other
international scientific contributions and,
especially, bring their own original results
by rural and agro-alimentary bio-economy
in relation with integronics (by the theory
of ecoemergent integronics and the one of
modulating complex systems, but also by
concepts of integronic management, of
integronic food etc), with biosophy and
with ecosanogeneses (by the new
directions and activity fields such as
Modular
agriculture,
Cybernetic
zootechny, Gastronomic Engineering,
Comunities Genetics) or with the modern
principles of Green Economy or of Blue
Economy.
The analyses are made with examples
of the case study type, referring to
bioeconomy and agri-food integronics in
the native Carpathian-Danube-Pontic area
with European opening.
An important aspect is represented by
the synthesis of the recent original concept
of the American scientist Lester R. Brown
(chosen Member of honour of the
Romanian Academy) referring to eco9
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capitalului teritorial
românesc,
cu
exemplific ri privind capitalul uman,
capitalul natural, capitalul cultural,
capitalul agrosilvic,
capitalul istoric i
arheologic, inclusiv capitalul financiarbancar.
Autorii propun în esen , în premier
tehnico- tiin ific i social-economic un
Proiect Cadru de interes na ional,
strategic i prioritar pentru dezvoltarea
etapizat bioeconomic agro-alimentar i
eco-economic turistic a României, în
secolul al XXI-lea, prin valorificarea
intergat i eco-inovativ a poten ialului
bioresurselor de hran din ara noastr
corelat cu bun starea oamenilor, în
proiec ie social i spiritual .

economy, which is innovatively analyzed
in relation with complex tourist
valorization of the Romanian territorial
capital, with examples concerning the
human capital, the natural capital, the
cultural capital, the agri-forest capital, the
historic
and
archeological
capital,
including the finance-bank capital.
The authors essentially propose, as a
technical-scientific and socio-economic
premiere, a Frame Project of national,
strategic and preference interest for
bioeconomic
agri-food
and
ecoeconomical tourist stage development of
Romania, in the 21st century, through
integrated and eco-innovative valorization
of the potential of food bioressources in
our country, in correlation with people
well-being, in social and spiritual
projection.

-------------------------------------

-------------------------------------------

1

Academia Român - INCD / Centrul de
Studii i Cercet ri de Biodiversitate
Agrosilvic – CSCBAS “Acad. David
Davidescu”
2
Universitatea Transilvania din Bra ov,
Facultatea de Alimenta ie i Turism / Centrul
de Eco-biotehnologii i Echipamente in
Agricultur i Alimenta ie - EBIOTEFA
3
Ministerul Agriculturii i Dezvolt rii Rurale
- ANARZ „Prof.dr.G.K.Constantinescu”

1

Romanian Academy - INCD / Center of
Studies and Researches of Agri-forestry
Biodiversity – CSCBAS “Acad. David
Davidescu”
2
Transilvania University from Bra ov, Faculty
of Food and Tourism /Center of Ecobiotechnologies and Equipmants in Food and
Agriculture - EBIOTEFA
3
Ministery of Agriculture and Rural
Development ANARZ „Prof.dr.G.K.Constantinescu”
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EFFECT OF SOME THERAPIES ON POTATO
PLANTLETS INFECTED WITH POTATO VIRUS X (PVX)
C. L. B

U **

N. CHIRU ***

Abstract: The purpose of this study is to decrease the PVX (potato virus X) infection
level, using electrotherapies, antiviral compounds (ribavirin and oseltamivir) in the tissue
culture and several treatments (Satureja hortensis essential oils, H2O2 1mM pH 5.6)
applied to microplants acclimatisated in green house. The biological material used in
experiments was plants (variety Roclas, virus free biological material) mechanically
inoculated using: PVX secondary infected plants from Bintje variety. Electrotherapy was
applied in 9 variants: after washing and sizing explants, potato stems infected were
exposed to either 40, 50 or 100 miliampers (mA), for 5, 10 or 20 minutes, followed by
sterilization and immediate planting the axillary buds tip in vitro. Chemotherapy was
undertaken with ribavirin (RBV) and oseltamivir (OSMV) (RBV 40 mg l-1 +OSMV 40mg l-1
; RBV 20mg l-1 + OSMV 40 mg l-1; RBV 20mg l-1 + OSMV 80mg l-1). The first variant
(RBV40mg l-1 + OSMV40mg l-1 added to the tissue culture medium + essential oils
treatments of acclimatisated plants) and the electrotherapy variant 10minutes at 100mA
showed the highest rate of virus eradication, the maximum values of the therapy efficiency.
.
Keywords: Satureja hortensis essential oils, potato virus X, Ribavirin, Oseltamivir,
electrotherapy

frequent transfers to fresh media (Klein and
Livingston, 1982). Regeneration of potato
sprouts from meristematic cultures was delayed
by 6 to 8 weeks (Cassel, 1987). To overcome
toxicity, a low dose of ribavirine was supplied
with another compounds (antimethabolites).The
simultan use of the two chemicals alone was also
beneficial, because ribavirin above 5 mg/l
delayed meristem development. In our research
we used oseltamivir (Tamiflu) for reducing the
phytotoxic effect of the ribavirine.
The treatments with Satureja hortensis
essential oils and antioxidants (H2O2 and ascorbic
acid) applied to acclimatised plants (obtained
planting the plantlets) could be beneficial for
obtaining virus free material. The essential oils
from Satureja hortensis L. (summer savory –
Family Lamiaceae, order Lamiales) are known
for its antiseptic (antifungal and antiviral)
properties (Bedoux et al., 2010). Maybe some
compounds ot these oils could be implicated in
the processus signaling against stress, in infected
potato plants (B
u, 2012; Bedoux, 2010).
The methods employed to eliminate viruses
from plants like meristem culture, chemotherapy
and thermotherapy are technically demanding
and time consuming. Electrotherapy, however, is
a simple method of virus eradication without the

1. Introduction
Potato virus X (PVX), a Potexvirus, occurs
throughout commercial stocks of most varieties
and is responsible for many of the uncertainties
and difficulties encountered in field inspections.
When potato virus Y is present, synergy between
these two viruses causes severe symptoms in
potatoes.
Elimination of PVX from potato supply is
essential for seed potato production. Also, in this
study, the efficiency of some techniques
(chemotherapy, treatments with Satureja
hortensis oils, electrotherapy) in eliminating
PVX and producing virus-free plants (cultivar
Roclas) was evaluated.
Untill now, many compounds were tested for
their antiviral activity but few were effective
(Schuster, 1988). The most used substance is the
ribavirine (Virazol), an analogue of guanosine,
wich when added to the medium at
concentrations of 10-50mg/l, was effective
against PVX, PVY, PVS and PVM in potato
(Cassel and Long, 1982, Klein and Livingston,
1982; 1983; Cassel, 1987; Griffiths 1990).
However, ribavirin at active dose is usually
phytotoxic causing an increase in culture time,
death of some meristems, and the need for
**

Dept. IMAT,Faculty of Food and Tourism, Transilvania University of Bra ov, Romania, carmen.badarau@unitbv.ro
*** National Institute of Research & Development for Potato and Sugar Beet Brasov, e-mail: carmenbadarau@potato.ro
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antiviral compounds (sub-culture S1-26 days,
sub-culture S2 -30 days). Plantlets obtained were
divided into single node cuttings (about 1cm
length) and sub-cultured on a fresh MS medium
(sub-culture S3). After 28 days the plantlets were
planted in pots, under greenhouse conditions.
Acclimatization, treatments with Satureja
hortensis essential oils Solanum tuberosum L.
plantlets submitted to chemotherapy, regenerated
with roots and a well developed aerial part (5-7
leaflets), were removed from the culture medium
and were acclimated in pots containing a
sterilized mixture of soil, vermiculite and organic
matter (2:2:1). After 7 after the injection with
EOs suspension (14 days for beginning the
acclimatisation), the plants (excepting the
controls) were sprayed twice a week with a
Satureja hortensis essential oils suspension
(1/1000, 5 ml each plant) (B
u et al., 2012).
The survivor plants were indexed after 45 days
from the transfer in the green house.
DAS ELISA test. The analysis was performed
following the protocol Clark and Adams (1977).
Chemotherapy was carried out on nodal cuttings
with a single axillary bud and was undertaken
with ribavirin (RBV, Sigma, Q0125) and
oseltamivir (OSMV, Tamiflu, LaRoche) in the
following variants: V1= RBV 20 mg l-1 + OSMV
40mg l-1 ; V2 = RBV 40mg l-1 + OSMV 40 mg
l-1 ; V3 = RBV 20mg l-1 + OSMV 80mg l-1.

need to use any special or expensive equipment.
In this technique, the electric current is applied to
plant tissues in order to disrupt or degrade viral
nucleoprotein and eliminate its virulence activity
(Lozoya-Saldaña et al., 1996, Sabry et al., 2009,
Hormozi-Nejad et al., 2010).
The study aimed to evaluate the therapy
efficiency of different chemotherapies and
treatments with Satureja h. EOs applied to
acclimatised plants and several electrotherapies,
for PVX elimination in potato plants and find out
the best one for virus eradication.
2. Material and method
Solanum tuberosum L. microplants cv. Roclas,
tested virus free, were obtained from the
Biotechnology Department of National Institute
of Research and Development for Potato and
Sugar Beet Brasov. The microplants were
transferred to greenhouse conditions 30 days. For
obtaining positive material, a part of these plants
were mechanically inoculated (B
u et al.,
2012) using a PVX secondary infected source cv.
Ostara.
The plants had previously tested positive by
ELISA for PVX, to confirm the occurrence of
single infection in the selected material. Tissue
samples infected mother plants growing in the
greenhouse were used as positive control. Stem
segments excised from infected potato plants
were transferred two times in MS medium with

Table 1 Chemicals used for obtaining PVX virus-free plantlets
Chemicals

Activities

Chemicals Activities
References

Ribavirin (Virazol)
(1,ß-D-Ribofuranosyl-1,2,4triazole-3-carboxamide)
(Abbreviation in text RBV)
Oseltamivir (Tamiflu)
[ethyl (3R,4R,5S)-5-amino-4acetamido-3-(pentan-3-yloxy)cyclohex-1-ene-1-carboxylate]
(Abbreviation in text OSMV )

Broad spectrum anti-viral activities,
ribavirin 5’-phosphate: inhibitor of inosine
monophosphate (IMP) dehydrogenase

Cassel

- an antiviral prodrug
- used to slow the spread of flu virus
(influenza A and B) by stopping from
chemically cutting with its host cell.
- produced from shikimic acid, an
inhibitor of neuraminidase

Ward et al. (2005)

and

Long

(1982)

cuttings that were subsequently used for
electrotherapy treatment. From each stem one
node was cut for the control (untreated by
electrotherapy) and the stem segments remaining
were immersed in natrium chloride solution (1M)
in an electrophoresis tank and exposed to electric
currents of 40, 50 and 100 mA for 5, 10 and 20
minutes using a power supply (Tehsys E250V,

Electrotherapy treatments and regeneration of
virus-free plants. Before the treatment, the
greenhouse-grown inoculated plants were
assayed by DAS-ELISA for verify the virus
presence. Plants with similar levels of virus
concentration were used to obtain stem segments
containing axillary buds for electrotherapy. Each
infected plant provided for approximately 3 nodal
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In the aime to estimate an electrotherapy
treatment leading to high rates of both virus
elimination and plant regeneration, the Therapy
Efficiency Index (TEI) was used (LozoyaSaldaña et al. 1996). The TEI was estimated with
the following relation:

fig. 1). After treatment, the stems were surface
sterilized and rinsed three times in distilled water
(fig. 1). Explants were prepared by dividing stem
segments into nodal cuttings with a single
axillary bud. The cuttings were cultured in test
tubes containing MS medium (fig. 1). The
experiment was repeated three times for each
electrotherapy treatment.

TEI = percentage of regenerated plantlets ×
percentage of virus-free samples / 100

Fig.1. Electrotherapy treatments steps and equipment used to produce virus-free plants in potato cv.
Roclas: Power supply and electrophoresis tank used for producing electric currents, single node
explants prepared for in vitro culture, electrotherapy variants (intensity of the electric current)
regeneration of electrotherapy treated plants on MS medium.
values for the virus elimination rate (100%) were
obtained in variant V3 (RBV 20mg/l + OSMV
80mg/l) combined with treatments EOs +AO
too, but this treatments decreased regeneration
rate (50%), also the TEI had lower values than in
variant V2 (table 2; fig. 2).The absorbances
values at 405nm (DAS ELISA) for the plants
acclimatized obtained from the variant V2 (RBV
40mg/l + OSMV 40mg/l) and treated wit EOs
and AO were significantly lower (fig. 2).

3. Results and discutions
Chemotherapy. Results showed that in all the
variants and stage of the therapy, for both
viruses, plants virus free were found (table 2).
Regarding the PVX infected plants, the
chemotherapy variant V2 (RBV 40mg/l + OSMV
40mg/l) combined with treatments with EOs
and AO of acclimatisated plants, lead to the
higher value for the virus elimination rate (100%
PVX free plants) and for the therapy efficiency
index (TEI): 87.5%. (table 2; fig. 2). Highest
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A.

B.

¶ (5…10 mm)

Fig. 2. Evaluation of chemotherapy and treatments with Satureja hortensis essential oils and H2O2
(1mM) on plants infected with potato virus X (PVX).The therapy efficiency of differents variants and
vegetation culture (B) The average values of absorbance in the plants regenerated from infected
plants inoculated with a PVX viral strains (from cv Bintje secondary infection) Data are means ± SD
of 3 experiments (n=3). Bars with different letters differ significantly by Duncan’s test (P<0.05).

Table 2. Efficiency of chemotherapy, special treatments* of acclimatisated plants on PVX infected
material regeneration and virus eradication (cv. Roclas)
Regeneration rate
Virus elimination rate
Variant of the treatment
NPT/NRP
%
NPVF/NPM
%
(for potato virus X infected plants)
S1 (MS + antivirals)
5/6
83.3
1/5
40
V1
S2 (MS + antivirals)
10/12
83.3
5/10
50
S3 (MS)
16/18
88.9
8/16
50.0
Plants acclimatisated untreated
6/6
100
3/6
50

V2

V3

Plants acclimatisated treated *

5/6

83.3

3/5

60

S1 (MS + antivirals)
S2 (MS + antivirals)
S3 (MS)
Plants acclimatisated untreated

7/8
12/14
22/24
7/8

87.5
85.7
91.7
87.5

5/7
10/12
18/22
5/7

71.4
83.3
81.8
71.4

Plants acclimatisated treated *

7/8

87.5

7/7

100

S1 (MS + antivirals)
S2 (MS + antivirals)
S3 (MS)
Plants acclimatisated untreated

5/8
7/10
10/16
4/6

62.5
70.0
62.5
66.7

4/5
6/7
9/10
3/4

80
87.5
90
66.67

Plants acclimatisated treated *

3/6

50.0

3/3

100

V1= MS +RBV(20mg/L) + OSMV(40mg/L); V2 = MS +RBV(40mg/L) + OSMV(40mg/L);V3= MS
+RBV(20mg/L) + OSMV(80mg/L); MS =Murashige and Skoog medium; RBV=Ribavirine;
OSMV=Oseltamivir; NTP = number of tested plants (plants that survived); NRP = number
regenerated plants; NPVF = number of plants virus free;
*Treatments with Satureja hortensis essential oils and H2O2 (1mM)
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depends upon both plant regeneration and virus
elimination rates.Usually, plant regeneration
depends upon several factors, including
genotype, physiological state of the explant,
culture medium, the cultivation conditions and
the interactions between these factors (Svetleva
et al. 2003). The electric pulses are also reported
as stimulants of plant differentiation in vitro
(Hormozi-Nejad et al., 2010). It was
demonstrated that regeneration of potato plant
tissues could be improved by exposing explants
to mild electric currents (Lozoya-Saldaña et al.
1996).

Electrotherapy
Application of electrotherapy on the potato
cultivar Roclas resulted in partial elimination of
PVX from potato tissues when the most severe
treatments were applied (100 mA for 10-20
minutes). The figures 3,4 showed that the two
viruses were not very different in responding to
electrotherapy (excepting the variant 100mA,
10minutes). In spite of developing of many virusfree plants, diminishing levels of virus
concentration were observed in all variants even
if the regenerated plantlets remain infected, for
both viruses (fig. 4). But the success of
electrotherapy in producing virus-free plants

Fig. 3. Effects of electrotherapy treatments on the elimination rate of PVX in Roclas cv. infected
material. Results = the mean of three experiments.

Fig. 4. Mean absorbances values of regenerated plants, using different electrotherapy treatments on
potato plants (cultivars Roclas): OD in infected plants before electrotherapy (green dark bars) and in
regenerated plants after electrotherapy which were ELISA positive (green bars) and ELISA negative
(orange bars). Results = the mean of three experiments.
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Fig. 5. Effects of electrotherapy treatments on the Roclas cultivar infected explants. Mean of the
therapy efficiency index (TEI) for PVX infected and treated material. Results = the mean of three
experiments. Bars with different letters differ significantly by ANOVA and Duncan’s test (P<0.05).
increased the mean virus elimination rate, it also
decreased the mean plant regeneration rate, so
TEI index has to be used as a basis in identifying
the most efficient electrotherapy treatment. The
TEI for the three electrotherapy treatments at 40,
50 and 100mA was estimated as 42.6, 44.6 and
64.3. The electric currents of 100 mA for 10
minutes resulted in the highest TEI value: 74.3
for PVX infected material (figure 5).
It has been postulated as a hypothesis that
viral nucleoproteins may be denatured by when it
is exposed to electric current (Lozoya-Saldaña et
al. 1996). It has been suggested that denaturation
of viral particles may occur during transport
through the plasmodesmata in the apoplastic
space. Inactivation of specific nucleoprotein that
assist
in
cell-to-cell
movement
to
threedimensional structures leads to blockage,
which prevents further penetration of virus
particles to healthy cells (Hormozi-Nejad et al.,
2010; Hull R., 2002). The basis of this phenomen
is still poorly understood.

Plant regeneration rate estimated as the ratio of
the number of regenerated plantlets to the total
number of cultured explants was 56.1- 77.2%.
Usualy, higher intensities of electric current
affected the survival of explants and thus plant
regeneration.
The results of the present research work
show that the regeneration of explants in vitro is
influenced by electrotherapy treatment and
depends upon the electric current intensity. Many
papers suggest that the regeneration rate of virusfree plants obtained after electrotherapy is higher
than that of plants exposed to more conventional
virus elimination techniques including meristem
culture and chemotherapy (Jung-Yoon et al.
2003; Mahmoud et al. 2009). In our study we
obtained good results regarding the regeneration
rate when the oseltamivir was used or when the
acclimatisated plants were treated with Satureja
hortensis EOs and AO.
Regenerated plantlets were tested for PVX
infection by DAS-ELISA.
A
reduced
concentration of virus was observed in all
regenerated plantlets (fig. 4). On this basis, the
mean virus elimination rates of Roclas cultivar
explants exposed different periodes to the three
electric currents of 40, 50 and 100mA was
62/7%, 54.9% and 88.7% for PVX infected
material (figure 3). An increase in the number of
virus-free plants for both viruses was observed as
the intensity of the electric current was raised.
The highest virus elimination rate was obtained at
the highest electric current (100mA) used in this
study. Although raising the electric current

4. Coclusions
This preliminary study revealed that
chemotherapy (40mg/l RBV + 40mg/l OSMV),
followed by treatments with Satureja hortensis
EOs and AO of acclimatisated plants on the one
hand and the electrotherapy (100mA, 10 minutes)
on the another hand, had effects on PVX
elimination from potato plant tissues.
Further investigations are needed for
combine chemotherapy + electrotherapy +
treatments with EOs and AO of the
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acclimatisated plants, for improvement and
optimization of these techniques.
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A LABORATORY METHOD FOR THE DETECTION OF
MECHANICAL DAMAGES AT POTATO SORTING
F. V. EDU*

D. M. D NIL

**

Abstract: Potato sorting is maybe the main technological operation in the potato
industry, mainly because its role is to obtain marketable products that will respond to the
consumers’ expectations of aspect, size and freshness. This paper is aimed at studying the
factors that could have an influence upon the technology of sorting potatoes and the
biological effects of sorting the harvested potatoes that will be afterwards stored. There are
studies the damages that appear at the contact between active organs of the potatoes
sorting machines and the tubers and they are classified as mechanical damages. The
quantifying of mechanical damages at potato sorting is a difficult element, because of the
variety of the potatoes characteristics. It is being used a specific laboratory technique that
can identify, quantify and also may prevent the mechanical damages at sorting potatoes.

Keywords: potato, sorting, damages, characteristics, laboratory technique.
Because of the fact that potatoes visual
characteristics are not constant, this meaning that
they have irregular forms and their color is not
constant, it is very hard to find a method for the
identification of several aspects, as damages
caused mechanically or by other means.
Laboratory
techniques
used
for
the
identification of mechanical damages at potatoes
are relative simple methods as the methodology,
but they are very hard to be interpreted [1].

1. Introduction
To sort is an expression that is intended to
explain that after its execution, the final mass will
consist only is good and ready to use or ready to
consume products. If the products that are going
to be sorted are biological structures, the
operation in cause may pose an influence on their
characteristics, as to deteriorate them structurally.
The deterioration process is a consequence of the
contact between the products that are sorted and
the surfaces of the technological equipment that
does the sorting.
The technological operation of potato sorting
consists in a series of phases that have the main
goal of obtaining a final mass constituted only by
whole, healthy and fresh potatoes. As to obtain a
such type of mass, there should be adopted a
specific equipment and an associated technology
by which potatoes should not be damaged
mechanically. Thus, the mechanical damages
appear mainly as a consequence of a less
controlled harvesting, because of the hard contact
between the parts of the machines and the
potatoes from the soil.
Potatoes are biological products or bodies that
have a relative hard consistency, depending also
by the variety. In all cases, potatoes are generally
resistant to the damages caused mechanically.
Thus, if contacts between them and other
surfaces and bodies are consistent and frequent,
mechanical damages are very susceptible.
*

2. Working methodology
The mechanical damages at sorting potatoes are
caused mainly by the forces of contact between
the tubers and parts of the sorting machine, as
well as the kinetics of potatoes on the machine.
As to evaluate the degree of harmfulness
(damage) at sorting, there were taken samples
before sorting and after sorting. The only
influence regarding the detection of mechanical
damages at these samples consisted in the fact
that they were harvested mechanically and this is
an operation that also caused some damages [1].
The working methodology consisted in the
sampling of potatoes from two varieties before
sorting and after sorting and trying to evaluate
the degree of harmfulness at those stages,
depending on the potato variety (Fig. 1). The
tests were done on the same sorting machine, at
the National Institute of Research for Potato and
Sugar Beet from Brasov (Fig. 2 and Fig. 3).
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3. Methods and intended result
3.1. The description of the objectives

POTATO HARVESTING

It is of interest for the research of improving of
the potato sorting process the identifying of the
vulnerable technological aspects or points that
may have an influence upon the role of sorting
potatoes that is to obtain final products that will
correspond to the consumer’s expectation of
quality and will be able to be marketed.
After the examination of the sorting potatoes
technology with the mentioned machine [2], [3]
but also the potato sorting in general, it was
concluded the fact that the only vulnerable point
is the apparition of the mechanical damages.
Mechanical damages as a consequence of the
contact between potato tubers and the parts of the
sorting machine could appear, taking also into
account that the machine in case has been
projected and constructed also with the aim of
preventing or reducing unwanted processes of
damages, including the mechanical ones.
It is of interest for the specific research the
identification of the degree of mechanical
damages as a consequence of sorting. It should be
clearly outlined that the harvest process has a
strong influence upon the apparition, evolution
and continues the process of mechanical
damages, technologically speaking.
For the research of mechanical damages, it was
adopted a laboratory technique of identifying and
quantifying the mechanical damages. The
technique identifies mainly the external damage,
that’s why it’s suitable in the case of sorting [1].

SAMPLING THE HARVESTED
POTATOES (2 VARIETIES)
BEFORE SORTING
AFTER SORTING

EVALUATING THE
DEGREE OF DAMAGE
Fig. 1 The mechanical damages at potato sorting
The sorting machine from the National Institute
of Research for Potato and Sugar Beet Brasov is
composed by an elevating band that places the
potatoes on the sorting table (Fig. 2) and
continuously on the three sieves for separating
potatoes on sizes (Fig. 3) [1].

Fig. 2 Elevating band and sorting table

3.2. The laboratory method
The testing method has the following phases:
- Potatoes that are aimed to be tested are very
well washed by soil and other adherent materials;
they are then measured and pondered as to be
sampled for testing;
- It is being prepared a solution of 1,2 – dihydroxyl-benzene (catechol) of 1,5 %
concentration;
- It is being measured the temperature of the
solution;
- The solution is toxic and caustic, that’s why it
is mandatory to use plastic glows at manipulating
it;
- It is used a specific testing bin, made of
plastic and endowed with a special sieve, for the
immersing of the potatoes in the solution and
their discharging from it [2], [3].

Fig. 3 Sorting sieves with three sizes
The potatoes that were sampled for the evaluating
of the mechanical damages were stored in
specific conditions of 4…6 0C, controlled
atmosphere and labelled adequately (Fig. 4) [3].

Fig. 4 Potato stored for testing
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- The arrangement of the testing table and the
measuring of the temperature of the prepared
solution of 1,2 – di-hydroxyl-benzene (catechol);
the determined temperature was 22,70 C (Fig. 8)
[3].

The testing principle consists in the reaction
between the wounded parts of potato tubers
and 1,2 – di-hydroxyl-benzene (catechol), with
the forming of a specific dark-red color [2].
The dark-red color appears different as
intensity, depending on:
- the degree of harming;
- the potato variety and color;
- the solutions concentration corresponding
with the method and the time that followed the
harvesting and sorting;
- the method adopted for harvesting and
sorting, but both for the storing, after the case [1],
[2], [3].

Fig. 8 The temperature of the testing solution [3]
The testing method is presented above:
- The preparation of the potato tubers for
testing: sampling, fractioning on sizes and
weighing individually and globally (Fig. 5) [3].

- The introduction of the weighed potatoes (the
sample) in the prepared solution of 1,2 – dihydroxyl-benzene (catechol) for 5 minutes (Fig.
9 and Fig. 10) [3].

Fig. 5 Sampling potatoes for damages testing [3]
Fig. 9 Immersing yellow potatoes in catechol [3]

- The potatoes washing of soil and other
adherent elements from the soil (Fig. 6) [3].

Fig. 6 Washing potatoes for testing method [3]

Fig. 10 Immersing red potatoes in catechol [3]

- The preparation of the 1,2 – di-hydroxylbenzene (catechol) 1,5 % solution (as specified in
the method) (Fig. 7) [3].

- The discharging of the solution (Fig. 11) and
the method interpreting [3].

Fig. 7 The testing solution preparation [3]

Fig. 11 Discharging the solution for interpreting
[3]
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3.3. Method interpreting
The immersed potatoes in the catechol solution
were arranged on the testing table:
- yellow potatoes before sorting;
- yellow potatoes after sorting;
- red potatoes before sorting;
- red potatoes after sorting.
After arranging the potatoes on the testing
table, it was investigated the degree of reaction of
wounded zones of tubers with the specific
solution of testing [1], [3].

Fig. 14 Interpreting damages - red potatoes [3]
4. Conclusions
Potatoes are biological bodies with irregular
characteristics, depending mainly on the variety.
The process of sorting potatoes implies a direct
contact between the tubers and the parts of the
technological machines, including the harvesting
and continuing with the storing. That’s why
mechanical damages at sorting have also
influences from harvesting and storing.
Laboratory methods for the identifying of
mechanical damages are not laborious, but are
very hard to be interpreted.
The catechol test indicated that both yellow and
red potatoes were not mechanically damaged.
were, the specific color should appear anyhow
[1], [3].

Fig.12 Preparing for method interpreting [3]
As it was mentioned in the Introduction,
because of the fact that potatoes are biological
bodies with irregular characteristics and that
depend mainly on the variety, the interpreting of
the method for mechanical damage identification
if kind of difficult [1], [3].
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- Method interpreting for yellow potatoes
It can be seen (Fig. 13) that there are some
parts of the tubers that turned near to dark red
(mainly the potato’s sprouts). Taking a very good
look at the samples, the surface of the tubers din
not turn dark red and that can suggest the fact
that there do not exist mechanical damages at a
sufficient level as to create the specific reaction
[1], [3].

Fig. 13 Interpreting damages - yellow potatoes
[3]

- Method interpreting for red potatoes
Interpreting the method for red potatoes is more
difficult, because of the fact that their color is
very similar with the one of the specific dark red
color in the case of positive reaction. One
possible conclusion is that it should be adopted
another method for this identification of damages
or maybe potatoes are not damaged, as if they
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RESULTS ON THE BEHAVIOUR OF SOME POTATO
VARIETIES(SOLANUM TUBEROSUM L.) SUITABLE FOR
INDUSTRIAL PROCESSING AT THE POTATO RESEARCH AND
DEVELOPMENT STATION TARGU SECUIESC
MIKE GABRIELLA*
Abstract: The problem of discovering new sources of raw material for the food industry
is now a major concern worldwide. This concern meets the both the diversification
requirements, the improvement of the range of products offered to consumers and those of
food supply to a growing global population.
Our world is envolving at a staggering pace, time is one of the most important resources,
so that the consumer society is moving towards a food market based on a superior
capitalization of crop production, which ensures a high nutritional potential.
In recent decades, all over the world are taking steps to diversify and intensify main crops.
The aim of the experiment was to check the potential of potato production in the case of the
varieties suitable for industrial processing and to choose the most suitable varieties for
processing, which can be grown in areas favorable for potato, depending on the level of
fertilization.

Keywords: potato, variety, production, dry matter content.
1. Introduction
-skin as smooth as possible for easy washing
with reduced water and energy
-low cellulose and albumin content
-well-developed starch granules with specific
gravity
-the maturity of tubers should be ensured by
harvesting after being perfected the biological
and chemical process of the plant
The dry matter of the potato tubers contains a
proportion of 60-80% starch. Researches has
shown that for every 1% increase in dry matter
content of potato is obtained with plus 1 kg
finishes product per 100 kg peeled potatoes,
increasing processing efficiency with 1%.
A potato tuber with a high dry matter content is
floury, it gives a higher yield when processed.
It is well known, that the dry matter content
of tubers increases with their maturity, except
some decreases, that may occur at the end of the
growing season, when losses by respiration
exceed the rates of assimilation.

The extraordinary dynamics of the
development of civilization that characterize
modern society was determined by the results of
scientific discoveries, technical and technological
progress, that revolutionary changed the pace and
the quality of life of mankind.
As a result of the growing demand in the
quantity and quality of food offered to a growing
population, agriculture suffers many changes, the
major concern throughout the world is the
discovery of new sources of raw materials and the
orientation towards a food market based on a
superior capitalization of crop production, which
ensures a high nutritional potential.
To obtain high quality products, that ensure a
diverse assortment it is intended the use of
appropriate raw materials with superior parameters,
that best meet the processing requirements.
Chemical and physical properties that the
potato crop must meet in order to obtain starch:
-high dry matter content to ensure
manufacturing yields

2. Materials and working methods
Varieties under study are: Redsec, Luiza,
Productiv and they were created at the Potato
Research and Development Station Targu
Secuiesc. Production capacity of the studied

*Potato Research and Development Station Targu
Secuiesc, e-mail: mgabi1983@yahoo.com
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Profitable potato crops can not be conceived
without using chemical and/or organic
fertilization. The fertilization must ensure the
best possible exploitation of the productive
potential of intensive varieties in the ecological
condition in the area of the culture.
Potato plant, in the first period after
plantation until it forms a foliar surface of abt.
200cm2, extracts 96 % of the nutrients necessary
for growth from the mother tuber and only 4 %
from the soil through the root system (IANOSI,
S. 2002). Initially the percentage of nutrients
taken from the soil is very low, but this process
intensifies rapidly, reaching its highest level at
the beginning of flowering, when dry matter
accumulation is most intense. According to the
type of fertilizer, the applied dose and the
assimilation rhythm of the rates among the main
nutritive elements it is achieved the fertilization
optimization through the optimization of
accumulations. Our research has proposed this
approach of potato fertilization for 3 perspective
potato varieties created at the Potato Research
and Development Station Targu Secuiesc.
In order to obtain a higher yield were studied
7 levels of fertilization and 3 types of fertilizers,
representing ratios NPK
1:0:0 (ammonium
nitrate), 1:1:0 (Complex 20:20:0) and 1:1:1
(Complex 15:15:15).

varieties was determinded by weighing potato
tubers harvested from the field.
Experimental
factors
and
their
graduation:
Factor A – Potato variety
a1 - Luiza
a2 – Productiv,
a3 – Redsec
Factor B – Type of fertilizer (NPK
ratio)
b1 – Ammonium nitrate(1:0:0)
b2 – Complex 20:20:0 (1:1:0)
b3 – Complex15:15:15 (1:1:1)
Factor C – Level of nitrogen (kg
a.s./ha)
c1 – N0, c2 – N50 c3 – N100 c4 – N150 c5 –
N200 c6 – N250 c7 – N300
Fertilizers were applied at the seedbed
preparation.
The experimental field was located according
to the subdivided parcel method, on three
repetitions. In all three experiments were made
observations during during the growing season
and harvest. The calculation and the
interpretation of the results were performed by
the variance analysis method and to assess the
significance of differences was used the multiple
comparisons test.
The results obtained were statistically
analyzed by linear regression and variance
analysis.

Influence of experimental factors on the total
production of tubers
Levels of production achieved during the
experimental years

3. Results and discussion
Regarding the size of the planting material,
the highest percentage of commercial production,
94%, is achieved by using tubers with a diameter
of 30-40 mm at planting. Compared to this size,
by planting tubers with a diameter greater than
55mm, the relative commercial production
significantly descreases to 92.7 %, a tendency
that manifests itself in all experimental years.

Researches on potato fertilization with
macro-elements at Targu Secuiesc in the period
2010-2012 indicate large differences in the
effects of fertilization variants on potato yields in
different years.

Table 1. Variation amplitude of productions in the experimental years
Year average
(Tg.Secuiesc 2010 – 2012)
Year

Average

Minimum

Maximum

Standard deviation

2010
2011
2012
Total

30,42
30,25
30,90
30,53

16,9
21,8
17,5
16,9

51,1
37,6
38,9
51,1

9,54
4,29
5,50
6,79
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Coefficient of
variation
31,4
14,2
17,8
22,2
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The Luiza, Productiv and Redsec varieties
have different behaviour due to growth
conditions and differentiated fertilization.
The Productiv variety with an average
production similar to the Luiza variety (about
28t/ha) exceeded with its maximum production
this variety (44,5 t/ha to 38,5 t/ha).
The Redsec variety proved to be a variety with
resistance to poor growing conditions and achieved
the highest production levels in the experimental
years, with a lower variation amplitude than those
recorded by the Luiza and Productiv varieties. In
the experiment, this variety achieved an average
production of 34,7 t/ha and a maximum yield of
51,1t/ha (Table 2).

In 2010, with more favorable growing
conditions for potato crop, stronger plant respond to
fertilization, yields varied depending on the variety
and fertilization between 16,9 t/ha and 51,1 t/ha
(CV = 31,4%) (Table 1).
In 2011 and 2012, when the growing
conditions were less favorable for potato crop,
average yields were achieved close to that in
2010 (about 30 t/ha), due to the variants studied
yield differences were much lower (CV = 14,2
and 17,8 %).
The production of tubers in fertilized
variants in the case of the three varieties
studied

Tabel 2. Variation amplitude of productions obtained in the case of the three varieties studied
Variety average
(Tg.Secuiesc 2010 – 2012)
Variety
Luiza
Productiv
Redsec
Total

Average

Minimum

Maximum

Standard deviation

28,22
28,64
34,72
30,53

16,9
17,5
23,1
16,9

38,5
44,5
51,1
51,1

5,41
6,73
6,20
6,79

Coefficient of
variation
19,1
17,9
17,9
19,6

equal ratio with nitrogen, achieving an average
increase of about 1t/ha. The favorable effect of
the presence of phosphorus and potassium can be
observed especially in the maximum production.
The studied N:P:K ratios do not differ regarding
the variation amplitude of productions due to the
growing conditions, varieties studied and levels
of fertilization (Table 3)

We can say that the Redsec variety has a higher
ecological plasticity than the Luiza and Productiv
variety.
Influence of N:P:K ratio on tuber production
The total production of tubers at Targu Secuiesc
was weakly influenced, but positive due to the
use of phosphorus, and phosphorus und
potassium in

Tabel 3. Variation amplitude of productions obtained at different NPK ratios

Ratio
1:0:0
1:1:0
1:1:1
Total
Influence of
production

Average
29,79
30,57
31,22
30,53
nitrogen

Average NPK ratios
(Tg.Secuiesc 2010– 2012)
Minimum
Maximum
Standard deviation
16,9
17,2
17,2
16,9
doses

46,9
46,7
51,1
51,1
on

6,48
6,57
7,36
6,79

Coefficient of
variation
21,6
21,4
23,5
22,2

With the increase of the production up to N
100-150 can be observed a decrease of variation
amplitude, at these levels the variation rate is the
most reduced. Increasing fertilizer rates above
these levels entails higher production variations
due to the studied factors (Tabel 4).

tuber

On average the increase of nitrogen dose from
0 to 150 kg/ha has determined the increase of
tuber production, above this level, on average
were recorded decreases.
Table 4. Variation amplitude of productions obtained at different nitrogen doses
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Dose average
(Tg.Secuiesc 2010 – 2012)
Dose N
kg. a.s./ha
0
50
100
150
200
250
300
Total

Average

Minimum

Maximum

Standard deviation

24,66
29,40
32,98
34,41
33,63
30,38
28,48
30,53

16,9
19,4
19,9
23,3
21,1
17,5
20,6
16,9

36,1
38,5
37,8
44,7
50,4
51,1
39,9
51,1

5,10
4,90
4,48
5,02
7,85
8,14
6,23
6,79

Coefficient
of variation
20,7
16,7
13,6
14,5
23,6
26,8
21,8
22,5

The behaviour of the Luiza variety at fertilization
Tabel 5. Effects of fertilization on the total yield of potato in the experimental years in the case of
Luiza variety
NPK
ratio

N dose
kg a.s./ha

2010
Duncan
t/ha
test
16.9
F
19.4
EF
19.9
EF
23.3
CDE
24.2
BCDE
21.6
DEF
21.4
DEF
17.7
F
20.5
DEF
24.2
BCDE
25.5
BCD
28.7 AB
22.2
CDEF
21.5
DEF
17.2
F
19.6
EF
20.6
DEF
27.0 ABC
31.5 A
21.5
DEF
21.4
DEF
20.9
E
22.8
D
22.7
D

0
50-0-0
Ammoni
100-0-0
um
150-0-0
nitrate
200-0-0
1:0:0
250-0-0
300-0-0
0
50-50-0
100-100-0
Complex
20-20-0
150-150-0
1:1:0
200-200-0
250-250-0
300-300-0
0
50-50-50
Complex 100-100-100
15-15-15 150-150-150
1:1:1
200-200-200
150-250-250
300-300-300
1:0:0
Average
NPK
1:1:0
ratio
1:1:1
DL (year)- 0.3 t/ha
DL(year* NPK ratio)- 1.5 t/ha

2011
t/ha
26.1
30.7
32.3
32.4
29.4
28.4
28.6
25.9
31.9
32.4
33.7
30.1
28.2
26.5
26.4
29.4
34.0
35.2
31.5
27.9
26.9
31.7
31.8
34.0

Duncan test

t/ha

2012
Duncan
test
BCD
ABCD
BCD
BCD
CD
AB
CD
CD
BCD
BCD
AB
BCD
BCD
BCD
AB
A
AB
ABC
AB
D
BCD
C
C
BC

GH
31.3
ABCDEFGH 33.4
ABCDE
33.1
ABCD
31.8
BCDEFGH 28.9
CDEFGH 34.9
BCDEFGH 28.6
H 28.7
ABCDEF
32.3
ABCD
32.8
ABC
35.4
ABCDEFGH 30.8
CDEFGH 31.3
FGH 31.4
FGH 35.8
BCDEFGH 38.5
AB
34.8
A
33.6
ABCDEFGH 35.9
DEFGH 27.9
EFGH 31.3
B
29.7
B
29.8
A
30.2
DL(NPK ratio)- 0.9 t/ha
DL(ratio* NPK dose)- 2.6 t/ha

t/ha
24.8
27.8
28.4
29.2
27.5
28.3
26.2
23.9
28.2
29.8
31.5
29.9
27.2
26.5
26.5
29.1
29.8
31.9
33.0
25.8
26.5
27.5
28.1
28.9

Average
Duncan
test
FG
CDEF
CDE
BCD
CDEF
CDE
DEFG
G
CDE
BC
AB
BC
CDEF
DEFG
DEFG
BCD
BC
AB
A
EFG
DEFG
A
AB
A

without N:P:K fertilization there were obtained
productions under 18t/ha. he increase of the
fertilization levels resulted in the growth of
productions with lower gains in the case of
fertilization exclusively with nitrogen, the

As shown in table 5 the differences in production
in different years can be observed both in the
case of variants without fertilization and the
productions obtained with different doses of
N:P:K. In 2010, in the case of the Luiza variety,
25
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the productions presented a tendency to decrease
at all the studied N:P:K rates.
In the year 2010 there were found significant
relations between the growth of the nitrogen level
and the productions of the Luiza variety at all
studied NPK rates.

maximum production being of 24,2 t/ha at the
level of N200.
In the case of N:P fertilization at this level of
nitrogen there were obtained 28.7 t/ha. It the
fertilization was carried out with N:P:K, a
statistically equal production level was obtained
with 150 kg of nitrogen. Above the level of N200

Fig. 1. The influence of the nitrogen doses on the production at different N:P:K ratios in the year 2010
in the case of Luiza variety
In 2011 the influence of the nitrogen doses on
the productions of the Luiza variety was similar
in the absence and presence of phosphorus and
that of the phosphorus and potassium, the

differences in production being smaller even
when the nitrogen doses were close to the
optimum (Fig.3).

Fig. 2. The influence of the nitrogen doses on the production at different N:P:K ratios in the year 2011
in the case of Luiza variety
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Fig. 3. The influence of the nitrogen doses on the production at different N:P:K ratios in the year 2012
in the case of Luiza variety
Due to the climatic conditions of the year
2012, which determined the appearance of new
tubers on the whole, there were registered higher
productions than in the previous years at all
variants of the Luiza variety which correlated
easily with the growing nitrogen doses, especially
in the lack of fertilization with phosphorus and
potassium (Fig.4).

The productions with the lowest
variations, due to the applied fertilizers; at these
levels the coefficients of variation were 14,4 %
and 10,4 % in the case of Luiza variety.
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Conclusions
The potato variety used for processing is
paramount in ensuring effective returns
The varieties used for processing must be
productive and have a percentage of 20% dry
matter
The Redsec variety proved to be a
tolerant to thermo-hydric stress
The highest yields were obtained in the
case of the Redsec variety, 51,1 t/ha
The increase of fertilizer doses entails
increase in the production
The variation of the production levels in
the researched ranges decreases in parallel with
the increase of the fertilization levels up to N200.
At higher fertilization doses can be registered
increases in the coefficient of variation, which do
not reach the level of those with low fertilizer
doses.
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PLANT SOURCES USEFUL IN DIGESTIVE ENZYME
PREPARATIONS
A. COZEA, V.TAMAS*, M. POPESCU*, M. NEAGU *, N. BORDEI*
Abstract: Is well known that, enzymes are chemical special structures that fulfill multiple
roles in the human body, from digestion to energy production, protein synthesis and toxins
elimination, most metabolic processes are catalyzed or controlled by enzymes. Researchers
have shown that the human body has a limited ability to produce digestive and other types
of enzymes. This ability decreases with age and in certain diseases or if the diet is poor in
enzymes (decreased consumption of raw foods: fruits, vegetables, etc., and increasing of
industrial processed foods). In these deficiencies, the human body is subjected to additional
stress and may appear different symptoms including: indigestion, flatulence, fatigue,
infections, allergies, insomnia, and other serious diseases. On this reason, researchers
from Research Department- Hofigal company, have been studying a variety of plant
materials with an increased enzymatic potential in synergy with existing active substances
from plants which supplement the body needs. The aim of the research, in this case, is to
develop natural enzyme dietary supplements.

Keywords: medicinal plants,enzymes
knowing that the plant enzymes are labile protein
substances that are easily destroyed by heating to
temperatures exceeding 40 C, in prolonged
contact with air or even by simple centrifugation.
With regard to the enzyme analyses, regardless of
what stage they’re in, they fulfil the requirements
of the European Pharmacopoeia, complemented
with those of other internationally circulating
pharmacopoeias, and of the quality conditions
pertaining to Hofigal’s Quality Philosophy.
The Research Laboratories are furnished with
modern equipment, in accordance with the
practices, standards and requirements, where the
raw materials were analysed.
The methods used for enzyme determinations
are common methods.
Hydrolases have an important role in the
metabolism of food substances in the body
because they break down large molecules,
contained in food, into simple molecules who are
better assimilated. Hydrolases are enzymes that
catalyze hydrolytic cleavage of substrates
resulting in dissolution of bonds between the
atoms of carbon and other atoms, by using water.
Thus:
The activity of -amylase was determined
spectrophotometrically at 540nm. This method
uses the reducing groups released by enzymatic
hydrolysis of starch, to reduce 3,5-dinitrosalicilic
acid. An enzyme unit is represented by of 1 mol

1. Introduction
Like any living body, plants have complex
enzymatic equipment, with which to defend, to
provide nutrition and perform synthesis. Some
plants have a high content of enzymes that when
they get into the human body, to improve
digestion, absorption and metabolism of principal
nutrients in food. These were called herbal
enzymes.
Numerous studies, in the last decades, have
shown that enzymes from plant organs (enzymes
and microenzymes), have special effects on the
human body, normalizing digestion, metabolism
and tissue respiration. Plant enzymes have the
advantage of being caught as in a network by
vegetable fiber plant and shows a greater
resistance to degradation factors and also are
released slowly into the body.
2. Materials And Methods
The main plant sources enzyme studied were:
Seabuckthorn (Hippophae rhamnoides)- fruits
(fresh and dried and ground conditions spared),
Aloe vera juice, Parsley (Petroselinum crispum)leaves (fresh and dry ground conditions spared),
flax seeds (Linum usitatisimum), Parsnip(Pastinaca sativa) - fresh root. The plant material
was analyzed in fresh and dry conditions,

S.C. HOFIGAL SA. Intrarea Serelor, No.2, Bucharest, ROMANIA
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for the digestion of proteins, for example, does
not have any effect on the starch; active enzyme
in the mouth will not be active in the stomach.
This process is balanced by the acidity.
Each part of the digestive tract has a different
degree of acidity, which allows certain enzymes
to act , while inhibiting the action of others.
The body's enzymes start digesting food in
the mouth and continues to "work" in the
stomach , plant enzymes (present in natural
foods) are joined and become active in stomach,
and after that contents move to the duodenum
(the initial portion of the small intestine), where
pancreatic enzymes break down food into simple
molecules.
Final breakdown into the small fragments
takes place in the terminal portion of the small
intestine. Exogenous and endogenous enzymes
act synergistically , digesting food and providing
food for the cells to keep them healthy.
Natural diet in enzyme therapy is determined
by the knowledge of the human digestion.
Therefore, studing and comparison of the
results obtained from selected plant material with
the highest content in digestive enzymes, will be
producing plant enzyme supplements with the
highest content in interest one’s.
These enzymes were dosed in selected plant
material:
-amylases (U/g/min),
-lipases (U/g/ min),
-proteases (U/g/min),
-acid- phosphatases (U/mg/min),
-alkaline-phosphatases (U/mg/min),
-invertases (U/mg/min).
Through a correlation of R & D activities
with industrial and environmental policies we
could effectively use a valuable source of raw
material in nature and greatly improve the
management of local resources /national /world
of spontaneous and cultivated.
Studies will be made to developed new
products with natural enzymatic content interest.
The graphically results of compared plants
were:

of reduced molecule per minute at 37 C and pH
= 6.9.
Protease activity is determined by the
digestion of casein used as substrate.
One unit of activity is the amount of enzyme
that releases acidosolubile fragments equivalent
of 0.001 absorbance units (A-280/minut at 37 ° C
and pH = 7.8).
Lipase activity was performed volumetric
from olive oil.
The amount of fatty acids resulting from the
splitting of lipase substrate is measured by
titration with standardized dilute NaOH solution.
The amount of NaOH solution required to
neutralize free fatty acids, is proportional to
lipase activity.
One unit of lipase activity is defined as
corresponding to one mole of fatty acid released
by hydrolysis of triglycerides in olive oil,
according to analysis at 37 ° C, pH = 7, reaction
time = 60 minutes.
3. Results And Discussion
Enzymes are secreted with beautifully
orchestrated precision by your digestive organs to
accelerate the breakdown of food (carbohydrates,
proteins, and fats) so your gut can extract and
distribute the nutrients that are locked inside.
They also assist you in absorbing these nutrients
and eliminating what can’t be used. Without
enzymes, food would just sit in your gut and
slowly rot.
There are several enzymes with specialized
roles – too many to describe here – but they fall
into general categories: lipases that break down
fat, amylases that handle carbohydrates, and
proteases that work on proteins.
The human body produces digestive enzymes
capable of digesting the main components of
food proteins , carbohydrates and fats.
Digestion of food is done in several phases
starting in the mouth and continues in the
stomach and small intestine.
Specific enzymes for each phase of digestion
decompose different kinds of food .A enzymes
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Fig.. 1 Comparative content of amylases dosed in fresh and dried plant material
The significantly differences between the
values of amylases from fresh and dried Aloe
leaves can be attributed at the concentration
process of fresh Aloe juice.

For amylases content from analyzed plants
can make the following observations:
For the seabuckhtorn, parsley and parsnip the
amout of enzymes did not differ significantly at
the fresh material and the dried one.

Fig. 2 Comparative content of lipases dosed in fresh and dried plant material

-Meanwhile, for the Parsnip and Flax seeds
the diferencess are not significant.

In this figure may notice significant amounts
of lipase distinct at Seabuckthorn fruits, Parsley
and Aloe vera.

Fig. 3 Comparative content of proteases dosed in fresh and dried plant material
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differences are as expected and in close
correlation with climatic factors, with the content
of substrate content.

Comparing the values of proteases, is seen
much better that we have higher values for
Parsnip, Parsley and Seabucktorn. These

No

Dosed
enzymes

Table 1 Comparative content of enzymes in fresh and dried plant material
Plant Material
Seabuckthorn- Aloe veraParsleyFlax seeds
Parsnip-root
fruits
leaves
leaves
Fresh

1
2
3
4

5

6

Amylases
U/g/min
Lipases
U/g/min
Proteases
U/g/min
acidphosphatase
s U/mg/min
alkalinephosphatase
s U/mg/min
Invertases
U/mg/min

Fresh

Dried

2.7

Drie
d
13.3

34.0

480

882

18

27

1.2

>limit

1

Drie
d
0.3

Fresh

278

Fre
sh
0.1

Dried

Fresh

271.5

2.1

5.6

251

370

129

1.4

2.5

1.2

395.
2
4.6

132

158

75

111.6

5.1

6.1

2.1

8.1

5.02

>
limit

>
limit

0.5

3,5

> limit

>
limit

> limit

> limit

>lim
it

2.5

6.3

5.0
6

8.9

4.2

7.9

2.1

5.7

4.8

0.1

9.8

1.2

4.6

0.1

0.3

12.86

18.9

251.5

Dried

Supplementing food with enzymes, from
vegetable source, is eliminate risks while
bringing multiple and significant proven benefits
in human health.

Therefore, studing and comparison of the
results obtained from selected plant material with
the highest content in enzymes of interest, will be
producing plant enzyme supplements with the
highest content in interest enzymes. Plant
material with the highest content in enzyme
dosage are : Aloe vera > Seabuckthorn > Parsley
> Flax> Parsnip.
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4. Conclusions
The study presented for a group of interest
plant enzymes used for digestion particularly
shows significant variation in the amount of
enzyme from a plant to another, as well as the
fresh plant to dried plant. Thus: the lipase content
in
the
form
of
interest
..Seabucktorn>Aloe>Parsley, for fresh and dry
plants; for amylase: Aloe>Flaxseeds and for
protease:Seabuckthorn>Parsnip>Flaxseeds>Parsl
ey>Aloe.
The researchers from Research DepartmentHofigal company, have been studied a variety of
plant materials with an increased enzymatic
potential in synergy with existing active
substances from plants which supplement the
body needs, to develop natural enzyme dietary
supplements.

31

Proceeding of BIOATLAS 2014 Conference

BULK PRODUCTS SEPARATION ON A STEPPED SCREEN SURFACE
O. FALKO*
Abstract: The results of analytical study of average speed of bulk product vibratory
displacement during separation on steeped clothing are represented in this work.

Keywords: sieve separator, vibratory displacement, title angle of a step, bulk product,
horizontal oscillations, deck plate.

1. Introduction
Problem statement and its connection with
the most important scientific and practical
tasks. Separators using harmonic oscillations
are used not much for separation of grain crops
and other bulk products. Advantage of such
separator is lesser electricity energy
consumption in comparison with vibration
machines using vertical oscillations or
oscillations at an angle [1, 2]. Characteristic
feature of such separator is an operative device
which represents a stepped screen (Fig. 1).
Speed of vibratory dispacement of bulk
product on a screen is the most important
parameter for any sieve separator. Literature
review shows that at present there is no a
theory for determination of vibration
displacement speed of a stepped sieve
separator sufficiently close to practice that
prevents full value scientific development and
wide practical implementation of separating
machines of such type which are characterized
by the lowest electrical energy consumption
among vibration oscillating separators.

The purpose of the article is to prove
theoretical principals of vibratory displacement of
product on steeped clothing under horizontal
harmonic oscillations of an operative devise on the
experimental base.
2. Materials and methods
The operational schemes of a steeped sieve
separator for bulk products separation into
fractions are represented in the sources [1, 2, 3].
Fig. 1 shows fragments of oscillatory displacement
according to the experiment with a pattern of a
bulk product particle. Frequency of sinusoidal
horizontal oscillations of a deck plate during
performance of the experiment amounts to 18 Hz,
amplitude is 0,006 m. For analytical consideration
of the stages of this process we shall accept the
XOY coordinate frame associated with a deck plate
(Fig 2) in which we shall consider motion of
product particles with weight m at the moment of
commencement of upslide motion on clothing of a
step.
1 - initial position between edges of
a step;
2 - displacement by sliding motion
on angled clothing;

1

2
3 - range of throw starting on an
angled surface of a step;
4 - range of throw end, landing in
initial position on the next step.

3
4
Fig. 1. Fragments of fast video record of the process of vibratory displacement of a particle patten on
a screen surface:
*
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We accept a particle with weight m as a
material point on which earth gravity mg has
an effect (g - gravitational acceleration),
normal reaction N , inertial force I , frictional

sufficiently high density of the transported product
we hypothesize that air resistance does not has
noticeable effect on the process of particle
displacement and in our case it can not be taken
into account as well as we idealize the particle as a
product layer of the same weight.

force F .Due to short range of throw and
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Fig. 2. Scheme of forces acting on a product particle.
.
Deck plate movement to the left from
MEP (medial equilibrium position) shall be
deemed as beginning of a period of
oscillations, measuring phase angles and time
from MEP. To the left from MEP the product
moves along with a deck plate and when
movement to the right after passing MEP and
..

m x mA

2

sin t Fmp cos

0
0 and
when OE (operating element)
the inertial force compels the product to negative
displacement towards
axle by sliding on an
angled deck surface.
Lest’s compose a force equation acting on a
product particle along and Y axils on a stage of
sliding:

N sin ,

..

my

mg N cos

N.

1

F sin ,

where t – current time. Friction force

Fmp

sin t 0

After long-term mathematical

which are required for receiving of the formulas of
total speed of vibratory
displacement of the
product.

transformations we received a number of
equations for various values and phase angles
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3. Results and discussions
We take values of traveltime parameters
from rational parameters range: =0,007 ,
=20 Hz ( , rad/s) recommended by the
source [2]. On the grounds of the formula (2)
we determine average speed of bulk product
vibratory displacement. Speed will be
determined depending on - a tilt angle of the
step and – a coefficient of external friction.
Range of values
- a tilt angel should be
selected with the range of 17…40 degrees for
receiving the most complete speed dependence
from an angle . Range of coefficient values
will be selected from values interval of various
grain crops on various clothings within the
limits of 0,3…0,8 [2]. Time points t0, t1, t2 in a
formula (2) are determined as in [3].
Analysis of the Fig. 3 shows that changes
of tilt angle values of
step and friction
coefficient lead not only to change of bulk
product vibratory displacement speed, but also
to change of a motion vector of a partical into
contrary one.
The reason of this, when values
=…18…21 degree, is that the frictional force

Fmp

N

depends upon N, its value is

proportional to
and decreases along with it
that is why the product slides on angled
clothing on a previous step to the right (Fig. 2),

and when deck movement to the left the product
holds on it by a vertical surface of the step.
When =35…40… degree the product with
any will not have reverse motion as frictional
force

Fmp

N

is much greater due to a greater

N value therefore the product on a sliding stage on
an angle surface with a deck motion to the left
(Fig. 2) moves more slowly that does not admit its
sliding off on a step at the right. And at the end of
the sliding stage being near a step top the product
is separated away from its angled surface and
passes on the next step to the left.
Range of values of angle =22…34 degree is
of special interest. In a greater or lesser degree
vibratory displacement speed depends upon
traveltime parameters, though according to [2]
graphical dependance shown in Fig. 3 change of
motion speed of the product can in some degree be
corrected by a step geometry and coefficient, that
is of prime importance for reverse motion of the
product at the right
axile where speed value is
greater in a module (Fig. 2).
Detailed consideration of the range of values
of
angle =22…34 degree (Fig. 4) proves
analytically possibility
of
multidirectional
vibratory displacement of bulk product when
constant value due to different
values. This
allows us to use
as a separation criterion.
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Fig. 3. Average speed of vibratory displacement
and - friction coefficient ( =0,007 , =20 Hz).
Fig. 5 illustrates a side view of a diagram
of Fig. 3 wherefrom we can draw conclusion
that under traveltime parameters of =0,007
m,
=20 Hz, the most relevant for fractional
division of bulk mass is the value of a friction
coefficient =0,4…..0,7.
4. Conclusions
Under selected traveltime parameters and
according to our analytical investigations the
vibratory displacement speed will be no more
than 0,2 m/s. But at that we can get three
fractions from one stepped screen. Two will be
overtail with different friction coefficient and

as consequence different displacement direction
and one fraction will be outsiftings. And it can be
additionally operated on by change of traveltime
parameters at a speed of vibratory displacement.
The perspective of the further studies in this
direction. In perspective it is necessary to carry out
a number of experiments of vibratory displacement
of grain-crops and their additions. Creating
artificial mixtures in practice to check possibility
of multidirectional vibratory displacement and
make sure of validity of the process of screening
and frictional separation simultaneously, to get
corresponding photo documents.
To specify the developed theory according to
the obtained results of the experiments.
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Fig. 4. Average speed of product vibratory displacement depending upon
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Fig. 5. Average speed of product vibratory displacement depending on
and friction coefficient (side view).
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STYDYING OF THE TENSILE STRENGTH OF THE CORRUGATED
PAPERBOARD BY USING OF FEM BASED COMPUTER
SIMULATIONS
S. STEFANOV * V. HADJIISKI* D. GOSPODINOV*
Abstract: FEM-based computer simulations are used to perform study on the influence of
the tensile strength of corrugated paperboard by its basic geometric parameters. For that
purpose, 3D model of a corrugated paperboard panel is built and subjected to tensile
loading. Experimental results published by other authors are used to define the mechanical
properties of the layers and to verify the reliability of the model.

Keywords: FEM-based simulations, stiffness, corrugated paperboard, tensile strength.
structures based on the external loads which are
expected to occur. These formulas however, give
results which are found to be severely
inappropriate in many cases when actual tests are
conducted. Because of this, the engineers are left
to make decisions entirely based on their personal
experience and sometimes even guesses.
Prototype of the product is produced and
subjected to experiments. If it does not meet the
strength requirements, changes are done in the
construction and another prototype is produced
and tested. This cycle repeats until all the
requirements are met [2].
This cycle could be shortened and the number
of prototypes minimized if advanced methods for
design are used [2].
Such methods include the implementation of
computer FEM-based simulations in order to
obtain distribution of the stress and deformation
of 3D geometric model of the designed structure.
The complex multilayered structure of the
corrugate paperboard and the lack of information
regarding its equivalent mechanical properties
pose significant difficulties for the use of such
methods.
Using experimental data on the mechanical
properties of flat paperboard samples used to
make the layers of corrugated paperboard, a
FEM-based computer simulation study is
conducted over corrugated paperboard geometric
models with different values for the pitch P and
the height H (see figure 1), subjected to tensile
loading.

1. Introduction
Corrugated paperboard is the most frequently
used material for making of vast variety of
packages,
post-displays
used
in
the
advertisement, decorative furniture, pieces of art
and many others. The reasons which make this
material preferred for so many designers are
mainly its low price, its lightness, its capability to
withstand external loads, its ability to absorb
vibrations [3] and protect packed items during
transportation and ability to contain heat [4]
which makes it suitable for catering.
Corrugated paperboard is a multilayered
structure which most often consists of 3 layers.
Two external layers which are flat and one
internal between them which is corrugated. The
external flat layers are called “liners” and the
internal is known as “flute”. Common structure
of the corrugated paperboard is shown on figure
1. International standards specify several types of
flute based on two geometric parameters [5].
These are the pitch of the flute and the height H.
These parameters are visually shown on figure 1.

Fig. 1. Schematic representation of the
multilayered structure of the corrugated
paperboard with the basic geometric parameters
shown
Presently the engineers who deal with the
design of products of corrugated paperboard use
formulas to calculate dimensions of their
*
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around them. This is schematically shown on
figure 3.

2. Materials and methods
For the purpose of the study a geometric 3D
model of corrugated paperboard sample is built.
In order to perform stress and deformational
analyze of this model by using FEM-based
computer
simulations,
some
mechanical
properties of the materials which are used to
make the samples are necessary. The mechanical
properties of materials are determined by running
experimental tests. In this case the results
published by another authors who conducted an
experimental studies on samples of flat
paperboard and corrugated paperboard [1] are
used. For that reason, the dimensions of the 3D
geometric model which is built are chosen to be
correspondent to the dimensions of the samples
the authors tested. This model is shown on figure
2.

Fig. 3. Shell element with 8 nodal points and 6
degrees of freedom

Fig. 4. Geometric model of the corrugated
paperboard sample with mesh of shell elements
Boundary conditions are defined by applying
fixed restrains of all nodal points from one side
of the model. This is done by setting all degrees
of freedom to these nodes to be equal to 0.
Loading force is applied to the nodes on the
opposite side of the model. The locations of the
restrains and the external loads as well as their
directions are chosen in a way so they correspond
to the conditions of the experimental tests
described by the authors [1]. Schematically this is
shown on figure 5.

Fig. 2. 3D geometric model of the corrugated
paperboard
The model is then meshed with Shell type of
finite elements. This type of element is chosen
because of the small thickness of the layers. The
elements are quadratic. The elements of the flat
layers are all the same size – 2 mm. while the
elements of the corrugated layers are different in
size which vary from 0,5 to 1 mm. This is due to
the more complex geometric configuration of this
layer. There are several reasons to chose these
values for the size of the elements in the mesh.
One reason is related to the lowering of the time
and computer resources necessary for
calculations and another reason is related to the
need of having coincident nodes from the mesh
of the flute and the mesh of the liners. These
coincident nodes are necessary at the process of
defining the contact conditions between the
layers. The entire mesh consists of 7636 nodal
points and 2399 elements (figure 4). Several trial
simplified studies are conducted with different
dimensions of the elements (all having 0,5 mm.
as factor) to check if the results are independent
to the density of the mesh. This check show that
the difference is small enough to be ignored.
Each shell element has 8 nodal points with 6
degrees of freedom at each. These are the
translations along the 3 axes and the rotations

Fig. 5. Schematical representation of the
boundary conditions and the applied external
load
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The magnitude of the applied load increases in
steps by 8 N from 0 to 160 N.
3. Results and discussions
The results from the computer simulations are
used to obtain predicted equivalent “stress –
strain” curve of the geometric model of the
corrugated paperboard. This curve is compared
with a curve obtained after experimental test of
samples of corrugated paperboard, which is
published in [1].
Both curves are shown on figure 6.

Fig. 8. Distribution of the deformation
It can be seen from figures 7 and 8 that there
are lower values of the stress and the deformation
around the places where the contact occurs
between the liners and the flute.
Figure 9 shows the distribution of the plastic
deformation at the maximal load of 160 N. One
can see from this distribution that the liners
sustain larger irreversible deformation than the
flute. The areas which are further from the places
where contact occurs experience bigger plastic
deformation.
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Fig. 6. “Stress-strain” curves – experimental and
obtained by computer simulation
The comparison shows good coincidence of the
theoretically determined curve and the one
obtained by the means of experimental tests by
[1]. A conclusion can be drawn that the proposed
model can be used for further studies.
Figure 7 shows the distribution of the
equivalent stress (von-Misses) at the maximal
load of 160 N. Figure 8 shows the distribution of
the deformation at the same magnitude of the
external loading force.

Fig. 9. Distribution of the plastic deformation
The study continues by building 6 additional
geometric models with different values for the H
parameter but constant value for the pitch P=8
mm. The H parameter for these models differ by
0,5 mm and are as follows: 1,6; 2,1; 2,6; 3,1; 3,6
and 4,6 mm. They are then subjected to tensile
loading under the same conditions. The results
are used to obtain 6 additional predicted
equivalent “stress-strain” curves – one for each
model. These curves are used to determine the
equivalent modulus of elasticity by calculating
the tangent of the slope of their linear sections. It
should be noted that these values of the
equivalent modulus of elasticity have the
meaning of predicted values at those geometric
parameters. This is why the term predicted
modulus of elasticity shall be used. Actual values
for modulus of elasticity and other mechanical
characteristics can only be obtained by
experimental tests of actual samples.
Figure 10 shows the dependency of the
predicted modulus of elasticity on the H.

Fig. 7. Distribution of the equivalent stress
[MPa] at maximal load of 160 N
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4. Conclusions
Predicted equivalent modulus of elasticity
[MPa]

1380
1280

The conducted studies of the corrugated
paperboard by the means of FEM-based
computer simulations shown how the equivalent
modulus of elasticity is expected to vary at the
different values for the pitch of the flute and the
height H.
Results show that the increase of H and P
results in the lowering of the rigidity of the
corrugated paperboard.
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Fig. 10. Dependency of the predicted equivalent
modulus of elasticity on the H parameter
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The study continues by building 8 more models
with the purpose to check how the pitch of the
flute influences the predicted equivalent modulus
of elasticity. These models have different values
for P as follows: 2, 3, 4, 5, 6, 7, 9 and 10 mm.
The H parameter is equal for all – 4,1 mm. These
models are also subjected to tensile loading and
predicted “stress-strain” curve for each one of
them is obtained and predicted values for the
equivalent modulus of elasticity. Graphical
representation of the dependency of the predicted
equivalent modulus of elasticity is shown on
figure 11.
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Abstract: The paper presents results of research on convective drying of apples in a
dryer with hot air circulating and analysis parameters that influence the efficiency of
dehydration.

Keywords: dryng, apples, foodstuff.
1.

selection of drying modes which depend both on
the nature of the product subjected to drying and
its subsequent destination, or the end-product that
will be obtained from a processing operation.
The drying process is divided into two distinct
periods. In the first period, the product’s surface
humidity is higher than the hygroscopic
humidity. In this case, the rate of drying does not
depend on the processed product, but rather the
mode of drying and the drying agent used.
The period covers the step of heating and
constant drying rate, and ends when the surface
humidity becomes equal to the hygroscopic
humidity. This is called critical humidity, and its
value determines both the drying time and the
quality of the dried product.
The second period includes the decreasing
drying rate phase and the hygrometric balance
phase (which should be avoided).
Fruits are especially valuable due to their high
content in carbohydrates, proteins and fats, some
being rich in vitamins and minerals, necessary for
the human body .
Since fruit production is seasonal, to be
consumed throughout the year, without altering
the nutritional and organoleptic qualities of the
fruits, they are subject to preservation processes.
Dehydration is one of the most effective
methods of long-term preservation of fruits.
By dehydration, fruits reduce their weight about
8-10 times, their volume 3-4 times, and along
with the reduction in volume, it focuses its
nutritional and organoleptic qualities, and can
then be restored to the initial qualities, by
rehydration, if the situation requires.

Introduction

The thermal processing of vegetables and
fruits is a process with profound implications in
technology, sensory and nutrition.
The most important operations that can be
performed in the thermal processing are: preheat,
scalding,
boiling,
drying,
dehydration,
pasteurisation, sterilization and roasting.
Among the advantages of thermal processing,
we can mention:
- reducing the amount of moisture contained in
the product, which causes slowing or temporarily
stopping biological functions or physicochemical
reactions, increasing resistance to storage;
- reducing the number of microorganisms and
enzyme inactivation, which occurs even when
the sterilization or pasteurization of the
product is not intended, with a positive effect
in avoiding the degradation of the product;
- changes in the structure of plant tissue:
increased strength, weakening internal links
(soaking) , gelation, etc.;
- removal of air from the tissues, which helps
prevent oxidative processes of destruction of
vitamin C, the increase in pressure in sealed
containers, as well as their internal corrosion;
- stabilizing the color and eliminating the
unpleasant taste of some vegetables, with
particular importance for conservation.
The thermal treatment has negative
consequences also:
- possible infestation with microorganisms (for
drying, scalding);
- reducing the nutritional value of fruits and
vegetables by destroying vitamins at high
temperatures and the loss of soluble
substances that go into water treatment;
- loss of qualities that are linked with the
freshness of the product: texture, taste, color,
smell.
Drying the fruits and vegetables relates to the
product’s reduction of humidity, with the

2.

Technological flow used

The technological flow used for the presented
research is discontinuous. It represents the
ordered sequence of operations performed to
process the product, in order to obtain the endproduct.
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1. Reception includes controlling the quantity and
quality of fruits. The quality of fruits, as well as
apples, is assessed based on indicators
established by various regulatory standards,
internal standards, specifications, establishing
quality classes: Extra, I, II.
2. Removal of impurities is done by washing it.
Through this process, the number of
microorganisms on the fruits should be reduced
at least six times, and the last wash water must be
free of mold and yeast. Detergent substances or
HCl (1.5%) are added to the wash water in order
to remove traces of pesticides. The washing
temperature is about 40°C.
3. Sorting is a operation in which bad apples are
separated: damaged, altered , impaired shape, etc.
4. The calibration is an operation used in order to
separate the product on groups, based on size
classes. For the drying process to be used for
medium to large apple , with high uniformity.
5.
Cleaning means the separation and
removal of the non-edible or difficult to digest
(seminal house, stem, flower scraps) parts of
vegetables. The operation can be performed
mechanically, or for small quantities, by hand.
6.
The division has a great importance for
technological operations that are to follow,
because the thermal treatment velocity is
proportional to the product’s surface (which
increases by division) and inversely proportional
to the product’s thickness (which decreases by
division). Depending on the required degree of
fineness used for fruit and vegetable division:

cutting sliced, diced, noodle form, scraped, and
crushed.
7.
Drying is the technological process in
which the moisture content is reduced to the
desired value. It takes place in two stages: first
the initial moisture content of 84 % of the apples
is reduced to a value of 20 %, and in the second,
the moisture is reduced from 20% to 8%. In the
research we have used a dryer room.
8.
Dried apple packing is carried out in
packaging material that must allow the viewing
of the products and have a commercially
attractive appearance, must keep out the foreign
odors, must be strong enough, must be able to
close slightly, and must be inexpensive. These
conditions are met by: polyethylene film,
polyvinyl chloride, polypropylene, and other
materials.
The drying used for this research is an
universal dryer, with multistage shuttles for
vegetables and fruits (Fig.2.1). The unit operates
on discharge. When the humidity of the drying
agent (hot air) exceeds the amount determined in
the drying unit, the pre-charge unit starts, and
introduces fresh air under pressure. Because of the
overpressure created in the room, the air filled
with moisture extracted from the product is
discharged outside, through the frame with
dampers. The fresh air introduced is taken by the
unit that prepares and circulates warm air, it is
brought to operating temperature, and discharged
trough the shuttles with produce.

Fig.1 Universal dryer for vegetables and fruits
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The
essential
parameters
of drying air, and simultaneously, without overpressure in
(temperature, humidity, cycle duration on phases) the room, the exhaust valves close.
The advantages of this method of drying:
can
be
programmed
and
controlled
- increases the uniformity of drying;
automatically.When the moisture sensor signals
- reduces energy consumption;
the controller of exceeding the limit of moisture
- decreases the drying time of a batch;
prescribed, it commands the fan that introduces
- automatic control of the drying system.
pre-heated fresh air into the drying room, and
Technical characteristics of the universal
subsequently, the flaps open to discharge
dryer for vegetables and fruits are shown in Table
moisture-filled air extracted from the product.
When the humidity drops below the prescribed 1.
limits, the probe stops the fan that introduces fresh
No.
1
2
3
4
5
6
7
8
9

Feature
Product’s surface of alignment
Installed power
Power consumption
Installed thermal power
Average thermal power consumption
Duration of the Drying Cycle
Energy cost per kg product
Useful volume drying room
Dimensions (LxWxH)

Value
38
1,5
0,9
100
35
6
0,12
1,22
2,8x1,2x2

Table 1
Unit
m2
kW
kW
kJ
kJ
h
kW/kg
m3 arj
m

Because the thermo-diffusion’s direction is
opposite to the internal diffusion’s direction,
actions must be taken to reduce the thermodiffusion’s effect. The easiest way to do this is by
scalding products that determine a high internal
temperature so that the internal-external
temperature gradient is reduced.
The raw material used is of the Idared apple
variety. The fruit size is large (170 -200 g), and
has the collection period after 1 st October.
Optimum storage period: October to March. In
Romania, it was approved in 1979.
Tree of medium vigor, with branched port,
blooms early but phased, very productive and
fairly constant. It is quite sensitive to scab,
powdery mildew
and bacterial
burns.
The fruit is medium-large and large, slightly
flattened spherical shape, yellowish green,
covered with red on half of the surface.
The flesh is yellowish white, crisp, hoppy,
good quality. It is considered the best variety for
storage, without having any loss at storage.
Consumption reaches full maturity after 3-4
months of storage and retains that status until the
summer months.
The chemical composition of the product,
used in measurement, is shown in Table 2.
To determine the individual mass, 20 Idared
apple were individually weighed. Weighing
results are shown in Table 3.

3. Experimental research
Phenomena that occur during the process of
dehydration:
- External diffusion - evaporation of water
from the surface of the product to the
outside;
- Internal diffusion - migration of water
from the inner layer to the outside, as a
result of water evaporation from the
surface and the tendency to equalize the
moisture in the product;
- Thermo-diffusion of water - the
movement of vapors and water from the
heated layer to the layers with lower
temperature.
Diffusion phenomena are phenomena of
capillary nature, therefore we will avoid
damaging capillaries through an improper
shredding of our products (eg pasty products dry
harder than solids due to clogging capillaries).
In most drying methods (especially the
convection method) removing moisture from the
inside of the product is the result of internal
diffusion carrying water out, where, due to the
external diffusion process, its evaporation takes
place. If the external diffusion is greater than the
internal diffusion, the water existing at the
product’s surface is rapidly eliminated, and as a
result there forms a crust which will prevent the
drying process.
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Idared apples
Calories
Proteins
Lipids
Carbohydrates
Fibres
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

100 g/product
47
0,4
0,1
11,8
1,8

200 g/product
94
0,8
0,2
23,6
3,6

The individual mass of apples [g]
166,60
142,96
164,18
183,21
160,73
134,95
130,93
143,62
181,01
178,29
172,16
162,53
180,97
155,83
174,36
155,03
186,96
121,59
150,42
168,22

Table 2
300 g/product
141
1,2
0,3
35,4
5,4

Table 3
The medium mass of apples [g]

160,73

of humidity, from the peel and from the apple
pulp. The following measurements were
obtained the results shown in Table 4.

To determine the initial values of apples
moisture, a moisture analyzer was used.
There have been two types of measurements

Table 4
Initial moisture content (%)
Apple peel (%)
Apple pulp (%)
78,83
81,87
76,20
80,21
79,30
82,01
77,40
81,40
Initial medium umidity of apple peel 77,93 %
Initial medium umidity of apple pulp 81,37%
Sample 2 S2= 500,20 g;
Sample 3 S3= 500,69 g;
Sample 4 S4= 503,72 g. (Fig.2).

- The weight of the samples before placing in
the dryer (fresh):
Four samples were made by using two different
cutting modes:
a) Apples cut into slices (fresh);
Sample1 S1= 501,80 g;
Sample 2 S2= 501, 30 g;
Sample 3 S3= 501,70 g;
Sample4 S4= 503,82 g (Fig.1).
b) Radial sliced apples (fresh);
Sample 1 S1= 502,86 g;

- Sample weight after removal from dryer (dry
basis):
a) Apples cut into slices (dry);
Sample 1 S1= 86,86 g;
Sample 2 S2= 82,13 g;
Sample 3 S3= 84,40 g;
Sample 4 S4= 84,80 g. (Fig.3).
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b) Radial sliced apples (dry);
Sample 1 S1= 240,45 g;
Sample 2 S2= 234,75 g;

Sample 3 S3= 249,16 g;
Sample 4 S4= 239,56 g. (Fig.4).

Fig.1 Apples cut into slices (fresh)

Fig.2 Radial sliced apples (fresh)

Fig.3 Apples cut into slices (dry)

Fig.4 Radial sliced apples (dry)

Fig.5 Drying parameters

Fig.6 Final product
food product, thus creating an unsuitable
environment for the activities of microorganisms.
The fruit drying operation results in:
- Product stability over time, without the
need for complex installations or special
packaging;

For the food quality assurance an important
link is conservation, which helps extend the
product’s shelf life. Among the various methods
and principles of conservation, good results can
be obtained by drying, which consists in
removing part of the water from the content of a
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Dried fruits are very hygroscopic, as a result,
they easily absorb moisture from the air.
Therefore, the relative humidity in storage should
be as low as possible (60-65 % for fruit and up to
75% for some vegetables, given that the fruits are
more
hygroscopic
than
vegetables).
The storage temperature should not exceed 150C,
the recommended temperature being 0 - 100 C.

-

Achieve a volume reduction for products,
resulting in smaller storage spaces and
lower transport costs and sales.
It is considered that for this, it is sufficient to
reduce the moisture content to 8 ... 10 % for
vegetables and 18-24% for fruits. The moisture’s
different level of reduction in the fruit is due to
the fact that a certain amount of water is blocked,
being linked to sugars.
If the air temperature is higher, then the
drying rate will be higher. This is due to the fact
that, as the temperature is higher, the vapor
carrying capacity of the air is increased.
The evaporation rate depends also on the
speed with which the air transfers heat to the
product that is being dried, the transmission is
directly proportional to the difference between
the
air
temperature (dry thermometer
temperature) and the temperature of the product
surface (wet thermometer temperature).
The product’s dimensions affect the rate of
drying because the ones with a smaller volume,
shredded or chopped, have a larger area of
evaporation, and as a result, dry quicker.
With drying, especially if the conditions are
not optimal, transformations of sugars,
nitrogenous substances, aroma, vitamins and
color, will appear.
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USING OF GRANULOMETRIC DISTRIBUTION FUNCTIONS IN
ESTIMATING FLOWS OF GRIST SORTED IN A PLANSIFTER
COMPARTMENT
GH. VOICU *, G.A. CONSTANTIN*, E.M. TEFAN *, T. C

NDROIU *

Abstract: In milling plants grinding and sorting operations are complementary and
repetitive. After each grinding of wheat seeds or intermediate products of grist, at a
grinding machine, follows a sorting on class size of grist mixture resulted at grinding in a
plansifter compartment. Knowledge of the flow that feeds each technological passage is
essential for technologists in the regulation of functional parameters of machines used in
the process flow. Both grist that feeds a plansifter compartment, and fractions sorted here,
follows a certain distribution on class size, which can be determined by testing the
experimental results obtained at particle size analysis with known distribution
mathematical laws. In paper is presented a model to use size distribution functions for
determining the theoretical flow of undersize particle, respectively of oversize particles, of
grist fractions sorted on sieves in plansifter compartment of Break 1 at a wheat milling
plant with capacity of 100 t/24 h.

Keywords: plansifter compartment, undersize particle flow, oversize particle flow, RosinRammler function, Schuhman function.

analytical description but also empirical of sifting
process of a particles mixture. The model is
based on the assumption that the sifting process
consists of two steps: passing of undersize
particles through the general material layer, up to
contact with the sieve, and separation of particles
through the screen apertures.
At the same time, correct estimation of
undersize and oversize particle flows of grist
fractions sorted within plansifter compartments
from milling plants can help the technologists at
proper adjustment of the equipments on the
technological flow of those plants (respectively
grinding machines and plansifters).
In our paper we present how to use the
granulometric distribution functions in estimating
flows of undersize and oversize grist particles
sorted within a plansifter compartment

1. Introduction
In milling industry, knowledge of sifting
operation is a necessity because it in still
unknown in the field, [1]. Plansifters are the main
sifting equipments used in milling plants. These
are correlated to the technological flow rather by
intuition and experience of miller than on
theoretical grounds, so that the majority of
plansifters are used at minimum efficiency, [2].
Although sifting is a common operation and
considered simple, in fact it is governed by a
number of factors that may influence its
efficiency. Many of relatively recent papers
addresses the factors that influence the
effectiveness, [3,4,5], but also kinetic of sifting,
[6]. Most of these papers, addressing the sifting
process, are based on empirical analysis, [3].
Mathematical modeling of sifting process with
a high accuracy is one of the prerogatives of
researchers in the field. A large number of
articles in the scientific literature, in the field,
attack the problem of mathematical modeling.
Thus, in paper [7], Sultanbawa et. al. studies the
kinetic aspects of sifting and develops a new
methodology based on a mass balance to predict
the separation performance. Approach followed
by Andrzejcyak and Wodzinski, [8], has both an
*

2. Material and method
Theoretical flows of undersize and oversize
particles can be estimated using the
granulometric distribution functions from
scientific literature. Though, should be noted that,
experimentally, values of these flows differ from
theoretical ones, because within the sifting
process a number of variables are involved which
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modifies separation efficiency, variables such as
flow and stratification of material on the sieve,
grist composition etc.
Q (q0)

Further, is presented an algorithm for
estimating of oversize and undersize particles
flows of frame packages within plansifter
compartment, algorithm that is based on
granulometric distribution functions RosinRammler and Schuhman. To apply the algorithm
I
was necessary to perform granulometric analysis
for sorted fractions in analyzed compartment to
*
determine, through nonlinear regression on
R1 (q 1)
computer, of coefficients b and n. Thus,
q1
determinations were made at plansifter
II
R2(q*2)
compartment of Break 1 of a milling plant of 100
t/24h, of which interior scheme is shown in fig. 1.
III q2
Grist fraction that feeds analyzed plansifter
compartment is sorted, inside it, in five fractions
IV
with different particle size distribution and
q*3-4
composition. Break 1 compartment consists of
V
five frame packets, undersize particle flow is
*
R3
(q
)
denoted with qy, and oversize particle flow is
5
C1 C2
denoted
with q*y, where y is number of packet.
(q3-4) (q5)
Thus, Rosin-Rammler and Schuhman relations,
Fig. 1. Interior scheme of analyzed plansifter
characterizing oversize and undersize fractions
compartment
are:
Undersize particle fractions
Rosin-Rammler
Schuhman
n

TI

100 1 e

bI x I I

TII

100 1 e

bII xIIII

TI

100 1

xI
bI

TII

100 1

x II
bII

n

n

TIII IV

100 1 e

bIII IV x IIIIII IVIV

100 1 e

bV xVV

(1)
nII

TIII IV

100 1

x III IV
b III IV

TIII IV

100 1

x III IV
b III IV

n

TV

nI

(2)
nIII IV

(3)
nIII IV

(4)

Oversize particle fractions
Rosin-Rammler

Schuhman
n

RI

R1

100 e

bI xI I

100 e

bII x IIII

RI

n

R II

R2

R II

n

R III IV

100 e

bIII IV xIIIIII IVIV

R III IV

n

RV

R3

100 e

bV xVV

RV

where b i and ni – coefficients determined by
nonlinear regression on the computer, xi –
aperture size of frame fabric from package i.
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Knowing the distribution by size of oversize
and undersize fractions, for Rosin-Rammler and
Schuhman laws, their flows can be estimated, for
analyzed plansifter compartment (Break 1), by
the following relations:

From the analysis of fig. 1, is observed that
frame packages III and IV works in series,
oversize and undersize fractions of these two
packages being evacuated together. For ease of
calculation algorithm, at the two packages was
calculated a single undersize particle flow and a
single oversize particle flow.
Frame
package

Undersize particle flow

Package I

Package V q5

TII
q1
100

q2

Package II
Package III- q
3
IV

TI
q0
100
TI TII

q1

100

2

Oversize particle flow
q1*

q *2

q0

TIII IV
q2
100

4

TV
q3* 4
100

TIII IV TI TII
q 0 q3*
3
100
TI TII TV RIII IV
q 0 q5*
100 4

RI
q0
100
TI R II

(9)

R II
q1
100

q0
(10)
100 2
R III IV
TI TII R III IV
q2
q 0 (11)
4
100
100 3
RV
TI TII RIII IV RV
q3* 4
q 0 (12)
100
100 4

(three oversize fractions and two undersize
fractions) in a time of 10 seconds. Experimental
flow was used to show the differences between
real flows and theoretical flows determined with
the algorithm proposed in this paper. Thus,
experimental data are presented in table 1.

3. Numerical application
For analyzed plansifter compartment were
determined the experimental flows by sampling
of grist from compartment input (Q) and from
those five fractions sorted within compartment

Table 1. Flows at input (Q) and five outputs (R1, R2, R3, C1, C2) of plansifter compartment
Grist fraction

Q (q0)

R1 (q*1)

R2 (q*2)

R3 (q*5)

C1 (q3-4)

C2 (q5)

Grist flow, [g/s]

729.46
(100%)

224.26
(30,74%)

193.9
(26,58%)

118.64
(16,26%)

68.17
(9,35%)

124.49
(17,07%)

After sampling and determining the flow of
fractions, was performed the granulometric
analysis of the six grist fractions, with a sieve

shaker Anallysette 3 Spartan, at a amplitude of 2
mm, for 3 minutes. The analysis results and the
sieve used are shown in table 2.

Table 2. Weight values p (%) of grist on sieve of classifier and weight values R (%) for grist products
collected at input and the five outputs of Break 1 plansifter compartment
m Q (C1 Entrance)
(mm)
p(%) T(%)
0 0.000 53.30 0.00
1 0.710 10.80 53.30
2 1.000 14.50 64.10
3 1.400 5.90 78.60
4 2.000 9.80 84.50
5 2.800 5.70 94.30
Mean
d =0.98 mm
diameter 1E

m
(mm)
0.000
0.710
1.000
1.400
2.000
2.800

R1 (C1
Break 2)
P (%) T(%)
3.10 0.00
6.40 3.10
35.00 9.50
19.30 44.50
28.40 63.80
7.80 92.20

d1Break2 =1.76 mm

m
(mm)
0.000
0.180
0.250
0.400
0.630
0.710

R2 (C1
DIV1’)
p(%) T(%)
2.50 0.00
8.90 2.50
12.90 11.40
26.80 24.30
38.60 51.10
10.30 89.70

d1DIV1’=0.55 mm

Using experimental data from granulometric
analysis was performed a nonlinear regression
analysis on the computer, in program Microcal
Origin v. 7.0, in order to determine the

C1 (C1 F)
m
(mm)
p(%) T(%)
0.000 0.50 0.00
0.045 15.00 0.50
0.063 25.80 15.50
0.090 29.30 41.30
0.125 23.90 70.60
0.160 5.50 94.50
d1F = 0.10 mm

m
(mm)
0.000
0.125
0.180
0.250
0.315
0.400

R3 (C1
DIV1”)
p(%) T(%)
6.10 0.00
11.80 6.10
15.60 17.90
22.80 33.50
33.20 56.30
10.50 89.50

d1DIV1”=0.29 mm

m C2 (C1 M2)
(mm)
p(%) T(%)
0.000 11.00 0.00
0.090 18.80 11.00
0.125 28.00 29.80
0.180 5.60 57.80
0.200 23.50 63.40
0.250 13.10 86.90
d1M2 = 0.17 mm

coefficients b and n of the Rosin-Rammler and
Schuhman relations, for grist sorted at the five
frame packages of analyzed plansifter
compartment. Granulometric distribution curves
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coefficient R2, are shown in table3.

Sifted material (cumulative), [%]

Sifted material (cumulative), [%]

obtained are shown in fig. 2, and the values of the
coefficients b and n, as well as of the correlation

Aperture size xi, [mm]
Sifted material (cumulative), [%]

Sifted material (cumulative), [%]

Aperture size xi, [mm]

Aperture size xi, [mm]
Sifted material (cumulative), [%]

Sifted material (cumulative), [%]

Aperture size xi, [mm]

Aperture size xi, [mm]

Aperture size xi, [mm]

Fig. 2. Granulometric distribution curves given by Rosin-Rammler and Schuhman equations in
correlations with experimental data for grist fractions from analyzed plansifter compartment in
breakage phase at a milling plant of 100 t/24h
(
Rosin-Rammler;
Schuhman)
Table 3. Values of b and n coefficients for those two relations and of correlation coefficient R2
Distribution law
Rosin-Rammler

Schuhman

Coefficients
b
n
R2
b
n
R2

Q
0.404
-1.429
0.996
3.090
0.389
0.993

R1
2.178
-2.640
0.986
2.872
1.516
0.949

50

R2
0.118
-2.733
0.902
0.766
2.464
0.966

C1
0.001
-2.849
0.984
0.161
1.747
0.973

R3
0.020
-2.750
0.948
0.421
2.071
0.999

C2
0.009
-2.331
0.983
0.268
1.610
0.987
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Now, knowing the values of the coefficients b
and n for the two distribution laws, the algorithm
can be applied to determine theoretical undersize
and oversize particle flows. For package I was
used, in calculus, values obtained for the fraction
R1, for package II values of R2, for packages III
and IV values of C1, and for package V values of
C2. After applying the relations (1-12) were

obtained values shown in table 4, for theoretical
undersize and oversize particle flows, calculated
according to Rosin-Rammler and Schuhman
relations. In fig. 3 are presented comparative
variations of these flows together with variations
of real flow, experimentally determined, at
plansifter compartment of Break 1, analyzed.

Table 4. Comparative data for undersize and oversize particle flows obtained by applying the relations
(1-12), as compared with the real flow, at Break 1 plansifter compartment
Undersize particle flow
q1 RR q1 Sch q1 real q2 RR q2 Sch q2 real q3-4 RR q3-4 Sch q3-4 real q5 RR q5 Sch q5 real
473.30 504.97 505.20 145.50 155.12 311.30 29.02 18.04 68.17 45.90 64.35 124.49
Oversize particle flow
q*5
*
*
*
*
*
q 1 RR q 1 Sch q 1 real q 2 RR q 2 Sch q*2 real q*3-4 RR q*3-4 Sch q*3-4 real q*5 RR q*5 Sch
real
256.16 224.48 224.26 327.80 349.85 193.90 116.48 137.08 243.13 70.58 72.73 118.64
RR – Rosin-Rammler; Sch – Schuhman; real – experimentally obtained flow.

Undersize particle flow, [g/s]

600

Undersize particle flow - Real

500

Undersize particle theoretical
flow - Schuhman
Undersize particle theoretical
flow - Rosin-Rammler

400
300
200
100
0
q1

q2

q3-4

q5

Grist fraction sifted

Fig. 3. Variation of undersize and oversize particles, theoretical and real, flows for fractions sorted in
analyzed plansifter compartment
remain blocked in refusal fractions of frame
packages and are discharges along with them.
Also due to sifting inefficiency arise
differences from table 4 and fig. 3, between
oversize and undersize particles flows obtained
from Rosin-Rammler and Schuhman relations
and oversize and undersize particles flows
experimentally determined.
Another reason, for these differences, it may be
the wrong choice of fabrics and, therefore, is
recommended a judicious choice of their, but also
kinematic regime imposed to plansifter,
revolution speed of actuating mechanism and
motion amplitude influencing the efficiency of
the sifting process.
Analyzing variation charts from fig. 3 can be
said that, using the algorithm for determining the
oversize and undersize particles flows based on
the Schuhman distribution law, were obtained

From fig. 2 and table 3 it can be seen that both
distribution law used in regression analysis
correlates very well the experimental data, being
obtained correlation coefficients R2 0.902.
Though, it can be seen that Schuhman
distribution law correlate better the experimental
data. Coefficient b of the two distribution laws
indicates the degree of unevenness of analyzed
grist fractions. It can be seen that for undersize
fractions C1 and C2 values of b are close to zero,
which means that the fractions are uniform in
particle size and physical composition, instead
for oversize fractions, especially for first refusal
of compartment, values of b are great showing
unevenness of these fractions. Thus, it can be
said that efficiency of sifting is reduced, because
some of the undersize particles, which would
have to pass, normally, through fabric apertures,
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values closer to reality, than that which is based
on the Rosin-Rammler law. It is stresses thus, the
importance of finding the granulometric
distribution law that best represents the
experimental data for grist fractions sorted
plansifters.

These relationships may be useful in the work
of efficient use sifting systems with sieves, in the
design of these, in the activity of making
appropriate adjustments etc..

4. Conclusions
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In paper was presented how to use the laws of
particle size distribution in determination of
oversize and undersize particles flows of sifting
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the
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compartments.
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real flow to have a basis for comparison. To grist
fractions, collected when determining flow, have
been firstly made size analysis. With
experimental data from particle size analysis, by
nonlinear regression on the computer, was
determined values of the coefficients b and n
from distribution functions Rosin-Rammler and
Schuhman. Thus, could be estimated the oversize
and undersize particles flows for a plansifter
compartment.
At plansifter compartment of Break 1, of a
milling plant of 100 t/24 h, analyzed in paper,
Schuhman distribution law presented values
closest to the real values of flow, differences
appear due to percentages of undersize particles
blocked in refusal fractions of frame packages, to
unevenness of grist fractions, to kinematic regime
of plansifter and, possible, due to inappropriate
choice of plansifter frame fabrics.
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INVESTIGATION OF THE INFLUENCE OF THE PROCESS AND THE
MEDIUM PROPERTIES CONDITIONS ON THE KINETICS OF GREEN
BUCKWHEAT FLAKES SWELLING PROCESS
L. GLAGOLEVA,* I. KOROTKIKH**
Abstract: The chemical composition of green buckwheat flakes, swelling of the flakes peculiarities
at different process conditions are studied in the article.
Key words: green buckwheat flakes, swelling process, limiting degree and swelling rate constant, hydrate water.
1. Introduction
Green buckwheat flakes (GBF) are rich in proteins, carbohydrates, vitamins, macro-and micronutrients and are an important source of raw materials, increasing the nutritional and biological
value of food.
GBF protein content varies between 13-15%.
The protein fraction is represented by 18.2%
albumin, 43.3% globulin, 0.8%
prolamine,
22.7% glutelin and 5.0% others biologically active components. Albumins are readily soluble in
water and salt solutions. Therefore, their swelling
especially at increased temperatures is the first
stage of dissolution (unlimited swelling). Globulins are insoluble in water but soluble in aqueous
solutions of neutral salts.
GBF basic amino acids composition (g/100g
protein) is given in Table 1:
Table 1
Amino acid
GBF
lysine
5,1
methionine
1,9
cystine
2,2
threonine
3,5
valine
4,7
isoleucine
3,5
leucine
6,1
phenylalanine
4,2
histidine
2,2
tryptophan
1,6
Green buckwheat contains many flavonoids
known for their effectiveness in reducing cholesterol levels and preventing high blood pressure.
Composition of flavonoids of green buckwheat
flakes is determined as follows: rutin, quercetin,
orientin, vitexin, izovitexin, izoorientin.

Special attention is also given to a unique composition of carbohydrates of GBF due to their
content of hiroinozitol. It was proved that this
vegetable matter is able to reduce blood glucose
and to activate insulin. Total dietary fiber content
in green buckwheat seed is 5-11%. The main
components of dietary fiber are cellulose, nonstarch polysaccharides represented by glucuronic
acid, mannose, arabinose, galactose, glucose, and
lignans. Green buckwheat occupies the 3d place
among many crops according to the number of
lignans generated. These vegetable components
act as hormones, like phytoestrogens. In its turn
fiber is divided into soluble and insoluble.
. Soluble fiber prevails in GBF. [1, 2, 3].
Besides functional properties GBF, due to the
content of hydrophilic macromolecular compounds, in particular proteins, starch and fiber,
have important technological properties such as
water binding capacity and swelling that helps to
improve the structural and mechanical properties
of semi-finished products the food systems developed and finished products consumer properties. All this creates conditions for GBF use as an
additive in the production of many foods [3].
The process of swelling depends on the nature
of high-molecular compounds (HMC), temperature, composition and pH of the liquid being absorbed and can flow as both bounded and
unbounded. The process nature has an impact on
quality indicators of semi-finished and finished
products. It is therefore important to know the
peculiarities of GBF swelling at different process
conditions [4].The purpose of the work was to
study the process of swelling of green buckwheat
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ther. In the alkaline pH range partial dissolution
of certain components took place that was proved
by clouding of the working solution. But the general nature of the process was not affected greatly.

flakes at different pH values of the medium, to
determine the proportion of free and bound water
in the swollen GBF.
Green buckwheat flakes are a multi-component
system where the ability to swell belongs to proteins, starch and cellulose mainly .
As the working solutions we used:
– the distilled water (pH measured 5,86);
– model solutions with different pH, prepared
from solutions of HCl and NaOH (pH was controlled). Investigation of the kinetics of green
buckwheat flakes swelling was carried out in a
special device by the method described in [5], at
a temperature of 200 C. The amount of water hydrated in GBF was obtained by measuring
of swelling heat by the method proposed by A.V.
Dumanskiy and E.F. Nekryach [7].
Mixing of the first portions of water to polar
groups of the HMC (the first stage of swelling
called hydration) occurs as a weak exothermic
reaction, the thermal effect of which is the higher
the more emphasized hydrophilic properties of
the substance are; additional portions of water are
sorbed without any appreciable energy release.
Mass of water mh.w. being bound by a unit of
mass of HMC can be determined if the transition
energy of mass water unit from the free to the
bound state (according to A.V. Dumanskiy and
E.F. Nekryach for most of HMC it is 334.4 J / g)
and the specific heat of swelling
are known:
Í
m
.
(1)
h.w.
334, 4

3

S w e llin g d e g re e , g /g

2,5

ò
i

m0
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Fig. 1. Kinetic curves of green buckwheat
flakes swelling in model solutions with different
pH index at 20 .
The kinetics of limited swelling takes place by
the first order reaction mechanism [4]:
di
k (i max i ) ,
(3)
d
where di/d – the rate of swelling (the change of
the swelling degree per unit time); k – swelling
rate constant; i, imax – current (during the time )
and limit degree of swelling.
Solution of the equation (1) for the rate constant has the following form:
i
1
k
ln max .
(4)
i max i

The heat of swelling was determined in the calorimeter, linked with a personal computer and
allowing to record the temperature change during
the process with accuracy 0,001
by the method described in [6].
A quantitative characteristic of swelling is the
swelling degree i - index which indicates the relative increase in the mass of HMC during the
swelling:

2

In this paper we determined the limiting degree
and the rate constant of GBF swelling in solutions with various pH index (Fig. 1).
Acidity of the medium affects mainly the swelling of polyampholytes, which are the proteins
that make up most of the swelling components of
GBF. Depending on the medium pH the protein
macromolecules adopt various conformations.
The minimum degree of protein swelling corresponds to its isoelectric point (IEP) at which the
equality of the positive and negative charges in
the macromolecule takes place. It curls up into a
ball or a globule, and this hinders the penetration
of solvent molecules into the HMC matrix.

(2)

where m0, m – mass of the dry and swollen substance; ml – mass of liquid absorbed.
The kinetic curves obtained (Figure 1) indicate
the limited nature of the GBF main components
swelling in all test solutions: the degree of swelling i reaches the limit under the given conditions
of the process value i max and does not change fur-
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According to the data [3], albumins and globulins have individual IEP albumin - 8.0; globulin 5.5. Studies showed that the minimum values of
the limiting degree of swelling are observed at
pH equal to 5.86, close to the globulin IEPRelatively low values of the limiting degree of swelling are also observed at a pH of 8.23
and 9.84, close to the albumin IEP. Comparison
of the values of the rate constant showed (Figure
2) that the maximum rate of swelling was observed at pH 3.98, and it was slightly lower at a
pH of 5.86 and 8.23. In this paper, the integral
specific heats
of the swelling GBF fraction
were measured and the mass of water mh.w adsorbed by high molecular substances in the hydration stage is calculated, its share h.w in the
total mass of liquid absorbed was determined
(Table 2).

Fig. 2. GBF swelling rate constant in model solutions with various pH index at 20

Table 2
Medium
–

, J/g
mh.w.,
g 2 /g
Xh.w., %

2,18
20,5

3,11
22,7

3,98
20,7

5,86
19,3

6,86
19,0

8,23
20,7

9,84
22,3

10,72
24,5

0,061

0,068

0,062

0,058

0,057

0,062

0,067

0,073

3,0

3,0

3,8

3,7

3,7

3,5

3,2

3,0

Hydrate water firmly held by the substance and
has special properties: low freezing point, high
enthalpy of vaporization, high viscosity, low solubility of substances in it. Its high content provides better keeping ability of the product and its
consumer properties. The dependence of mh.w. on
the pH medium is virtually identical to similar
relationship for imax. In the total mass of absorbed
water the hydration water accounts from 3.0 to
3.8%. The studies carried out suggest the following conclusions: in the investigated pH range
GBF swelling degree is maximum at pH of
10.72, its lowest values are observed at pH 3.98
and 9.84, the equilibrium time is 8-10 minutes, at
a pH of 3.98 the mass of hydrated water containing in HMC unit mass , as well as limiting swelling degree is maximum; In the total mass of absorbed liquid the share of hydrated water accounts from 3.0 to 3.8%.
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RESEARCH OF QUALITY INDICES OF DRINKING COW MILK
V. MALYGINA, V. SUKMANOV, Y. PETROVA, BULGAKOVA E.V.,
K. KROTYNOVA, D. AFENCHENKO, D. DIMITROV, I. KOSTOVA,
S. DAMYANOVA, N. IVANOVA, M. PETROVA
Abstract: Proper nutrition is important for the health of the population. Among the
products used, especially for young people is cow's milk. This article makes a study of the
quality of liquid cow's milk based on different samples of Bulgarian and foreign producers.

Key word: research, liquid cow's milk, quality
1. Introduction
labeling, organoleptic characteristics, physical
and chemical indicators.
For the study were selected 7 samples of
drinking cow's milk with different fat content of
domestic and foreign manufacturers. For
convenience and objectivity of research quality
of the milk samples were encoded as follows:
1–
Vereya;
2–
Meegle;
3–
Kaufland Classic;
4–
Cheh;
5–
Fibela;
6–
Laciate;
7–
Olympus Oly Milk.
All samples of drinking cow's milk were
packed together in a combination packaging Tetra. Packaging integrity of all samples was not
damaged or broken.
The study was carried out visually marking
content-analytic method. Results of the study
content labeling are shown in Table 1.
Labeling requirements for food products
produced in Bulgaria and Poland are in the Rules
of labeling of food products in the European
Union. Labelling of packaged food products must
be in a clearly visible place on the primary
packaging or attached to the respective food
product label. Provided on the labeling
information must be easily understandable and
visible, legible and indelible. Labeling of food
products must contain the following information:
minimum shelf life of the food product,
or if the goods are perishable, the deadline date;
special storage conditions or use of the
food product, if necessary to comply with such
conditions to ensure the proper use;

Food is one of the most important
determinants of health. Proper nutrition ensures
normal growth and development of children and
helps to prevent disease, prolong life, improve
efficiency and create conditions for adequate
adaptation to the environment. Among the dietary
factors that are of particular importance to health,
the most important role is in full and regular all
the necessary receipts of the human body
micronutrients.
Milk - is a biological fluid generated by
mammary glands of mammals during lactation,
physiologically designed to supply young. For a
man - a complete product, significantly different
from other foods as qualitative and quantitative
set of macro - and micronutrients, which are
particularly useful for the health of people of all
ages. The most popular type of cow’s milk
provided because the volume of production has a
leading position.
Drinking cow's milk, according to regulatory
documents - is milk, which is made from raw
milk from cows, past normalization temperature
processing, packaging, before or after treatment,
chilled to set modes and is intended for direct
human consumption.
2. Problem statement
Quality of drinking cow's milk was studied in
the following groups of indicators - informative
trade name of the food product;
components of the food product (except
alcoholic beverages);
amount of certain constituents or groups
of constituents of the food product;
net weight or volume for packaged;
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At number 5 samples revealed the presence of the
cream on the foil packaging. Since the fat content
of the sample is 3.0 %, then perhaps it is the
result of improper transport of the finished
product. Organoleptic characteristics of taste and
smell test samples number 4 and number 6 did
not meet regulatory requirements due to the
presence of outsiders, not peculiar to fresh milk
tastes and smells - of feed and water is very
pronounced in a sample of milk with not very
low in fat 2.0 %. Other samples meet the
requirements of normative documents on
organoleptic characteristics of taste and smell. It
is worth noting that in the samples
3,
5
number 7 clean milk smell and taste , with a
sweetish aftertaste were more pronounced than in
the samples
1,
2. Most pleasant taste and
smell have been observed in the sample number
5. Organoleptic color the entire test samples meet
the requirements of regulatory documents, except
sample number 1 (the color was yellowish milk
that is not peculiar to drinking milk with low fat
content). For samples of drinking cow's milk
3,
5,
6 was marked by a uniform shade of
creamy, due overlooking heat treatment - shortterm or UHT ultra-high temperature (UHT).
From the above it follows that the compliance
requirements of regulatory documents on all
organoleptic characteristics showed samples
number 2, 5, 7. Currently in food industries,
including the breast, the most widely used
modern physical and physico - chemical methods
of analysis: electrochemical, spectroscopic,
chromatographic, rheology, etc. Study of
physico- chemical quality of drinking cow's milk
using rapid methods of instrumental analysis
allows you to quickly and accurately determine
the most interesting indicators of quality. For
example, by measuring ultrasonic analyzer
quality of milk "Ecomilk" (type 98 - QAM
Milkana 2A). Analyzer is used for rapid
determination of quality milk, its products and
control of technological parameters of infant
formula in measuring laboratories of the food
industry, in scientific research, with the
acceptance and processing of milk. Analyzer is
used to measure the mass fraction of fat, protein,
lactose, density (reduced to 20 °C), titrated
acidity, skimmed milk (SM), the freezing point,
the mass fraction of water added to the sample,
which is explored in a special mode for different
milk animals (cows, sheep and buffalo) test at a
temperature of milk in the range 5-30 °C.

name and address registered in the
European Community the manufacturer, packer
or importer;
information about the origin of the food
product, if such lack of information the consumer
may be a misconception of the true place of
origin of the food product
if necessary, detailed instructions for use;
energy value and nutritional value
According to the rules on labeling of food
products in the European Union, the trade name
of the food product to include an indication or
name, which is complemented by information
about the physical condition or specific treatment
of the food product.
3. Research methodology
Analyzing the data in Table 1, it can be
concluded discrepancy labeling samples
2,
4, and
5 on the requirements for trade name
product. In the name of the samples shows the
type of the specific heat treatment of milk. Also
sample number 4 did not meet the requirements
of normative documents as directed by the
percentage of the product of protein, fat,
carbohydrate and energy value per 100g. All
other samples for labeling requirements are
complained with the requirements of the Rules of
labeling of food products in the European Union.
Table 1 does not present information included on
the labeling of all of the samples of the final
expiration date, information about the origin of
the food product, the name and address registered
in the European Community the manufacturer,
packer or importer. Determination of the
organoleptic characteristics of quality of drinking
cow's milk was conducted by an expert
immediately after opening the packaging of each
sample. Determination results of organoleptic
quality indicators of drinking cow's milk are
given in Table 2.
From Table 2, it follows that the appearance
and texture of the samples corresponded to
regulatory requirements, i.e. was homogeneous
without sludge flakes of protein and fat lumps.
Consistency is more dense each sample with
increasing fat content. In addition, the number of
sample 3 was observed in occurrence of gas
bubbles on the walls of the tasting vessel that
may be associated with impaired heat treatment
technology of drinking cow's milk or transport
and storage of the product in the trade network.
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Table 1 - Results of the study content labeling of the samples of drinking cow's milk
No. Crt.
Vereya
1,79

Meggle
1,95

Lapte
1,39

Cheh
1,79

5
Fibera
1,95

Laciate
1,95

oly
2,09

Product name

Pasteurized cow's milk
with 0.1% fat

Fresh milk

Standardized cow
milk with 1.5% fat,
homogenized, UHT

Cow milk “Cheh”

Cow milk

Cow's milk UHT 3,2%

Fat whole milk, 3.7%
fat
homogenised,
UHT

Country

Bulgaria

Bulgaria

Bulgaria

Bulgaria

Bulgaria

Poland

Bulgaria

Milk fat,%

0,1

1

1,5

2

3

3,2

3,7

3

3,2

3,2

-

3,1

3,2

3,2

4,1

4,7

4,7

-

4,2

4,7

4,7

0,1

1

1,5

-

3

3,2

3,7

29

40,6

45

-

56,2

60

62

1

1

1

1

1

1

1

-

Homogenization
, UHT

Homogenization,
UHT

UHT

UHT

UHT

UHT

Count of saturated fats
0.065 g/100 ml

Calcium mg/100
ml - 120 ml
nanog/100
Vitamin B12 0.4

Keep at a temperature of
4 to 6 C After opening
consume within 2 - 6
days.

Keep
at
a
temperature of 2
to 6 C After
opening
consume within
2 - 3 days.

Price, lev

Protein g/100
ml
Carbohydrates
g/100 ml
Fats, g/100 ml
Energy value,
ccal/100 ml
Package
volume l
Type of heat
treatment
of
milk
Add.
information

Storage mode

1

2

3

4

6

count
of
saturated fat
1.95 g/100
ml
Store
at
room
temperature. After
opening
the
package to keep at a
temperature of 2 to
4 C and consume
within 3 - 4 days

Keep
at
a
temperature of 4 to
24 C, open the
packaging to keep
at a temperature of
4 to 6 ° C - 4 days.
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Save up to
25 C. After
opening
keep
refrigerated.

7

Calcium mg/100 ml 100
count
of
saturated fat 2.04
g/100 ml
Keep at temperatures up
to 25 ° C, to avoid frost
and direct sunlight. After
opening keep at a
temperature of 2 to 8 C
and consume within 3-4
days.

Save up to 25 C.
After opening keep
in the refrigerator for
48 hours.
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Requirements of
regulatory
documents

Appearance and consistency
Homogeneous liquid without sediment,
cereal protein and fat lumps

Table 2 - The results of the organoleptic characteristics of the quality of drinking cow's milk
Taste and smell
Color
White, uniform throughout the mass to warm
Clean, no outsiders, not peculiar to fresh milk tastes and
milk - from light cream to dark cream-colored,
odors. For pasteurized milk and UHT - with a hint of
for sterilized milk - with a light cream color, for
pasteurization for UHT milk and ghee - pronounced
low-fat milk - with a slightly bluish tint to
flavor pasteurization
warm milk may be slightly brownish tint
Clean, smell poorly defined, watery, sweet taste
White, uniform throughout the mass with a
yellowish tinge

1

Homogeneous without sludge, cereal
protein and fat lumps
Homogeneous without sludge, cereal
protein and fat lumps

Clean, pleasant milky taste, smell poorly defined

White, uniform throughout the mass

2

3

Uniform, no sediment, cereal protein and
lumps of fat on the walls of the vessel,
gas bubbles are present

Clean, weakly expressed pleasant milky flavor with a
slightly sweet flavor, expressed milk smell

White, uniform throughout the mass with a
cream shade

4

Homogeneous without sludge, cereal
protein and fat lumps

Expressed particular unpleasant watery taste, smell
ulterior

White, uniform throughout the mass

Clean, pleasant expressed milk smell and taste with a
sweet aftertaste

White, uniform throughout the mass with a
cream shade

5

Homogeneous without sludge, cereal
protein and fat lumps, on the foil
packaging in contact with the product,
the availability of cream

Homogeneous without sludge, cereal
protein and fat lumps

Expressed unpleasant smell food and fresh milk, sweet
aftertaste

White, uniform throughout the mass with a
cream shade

Homogeneous without sludge, cereal
protein and fat lumps

Net expressed pleasant odor and specific dairy milk
flavor

White, uniform throughout the mass

6

7
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to 3.64 %, which depended on the positioning of
the assortment of products manufacturer.
The protein content in the samples
2, 3, 6
is in the acceptable range of regulatory
documents . Several reduced protein content,
which is different from the standard value for the
shares hundredths found in samples
1, 5, 7,
that does not affect the overall level of
compliance of the test cow milk drinking
regulations. Although attracts attention and
requires additional practical research of raw
materials for the production of these products.
Perhaps reduced protein content in the final
product can be determined due to the level of
quality of raw milk. The sample number 4
showed the lowest protein content of 2.47 %,
which is lowering from the norm by 23%,
indicating that unscrupulous manufacturers.

Test samples of drinking cow's milk is
exposed to certain levels of titratable acidity (pH)
and electrical potential, with a pH meter (model
004TA RNT). Measurements were made through
software RNiSOM v1.5.
Measurements were carried out on ultrasonic
milk analyzer conducted three times for samples
of each sample to obtain results with a small
range. Measurements at a pH meter were
produced by software with given parameters
measurement every 5 seconds for 5 minutes for
each of the test samples, including the control
(distilled water).
Results of the experimental data obtained as
mean values of physico - chemical quality of
drinking milk cow are shown in Table 3.
Analysis of physico-chemical parameters
listed in Table 3 showed the following. The fat
content in the samples was in the range from 0%

Sample number

Fat,%

Protein,%
Lactose%
SNF%
Density, g/cm3
Added water
content,%

Cryoscopic
point, C
Acidity pH
Electric
potential, mV

Table 3 - Results of experimental data of physico-chemical quality of drinking cow's milk
Average
standard
1
2
3
4
5
6
7
value
Depends on
the kind of
assortment
of milk
3-3,2
4,7
8-9
1,027
Depends on
the
normalizati
on process
step

0

1,22

1,46

2,03

2,83

3,24

3,64

2,99
4,42
8
1,0294

3,32
4,89
8,86
1,0318

3,12
4,58
8,3
1,0294

2,47
3,59
6,53
1,0218

2,92
4,24
7,73
1,0258

3,07
4,45
8,12
1,027

2,93
4,25
7,75
1,0252

6,2

0

1,63

24,03

8,58

3,9

8,05

-0,520

-0,521

-0,588

-0,547

-0,423

-0,508

-0,534

-0,511

6,68

7,46

7,50

7,51

7,58

7,54

7,56

7,49

-27,78

-29,85

-30,17

-34,04

-31,65

-32,76

-29,46

normalization. The biggest addition of water was
observed in samples number 4 (24, 03%),
5
and
7 (about 8.6 % and 8.05 %), respectively,
the least amount of lactose was found in these
samples. Dependence in lactose content of added
water is shown in Figure 1.

Lactose content in the samples was less
1,
3, 4, 5, 6, 7 normative values, the smallest
deviation in the smaller side showed a pattern
number 6. In the above samples, reduced lactose
content can be the result of adding a quantity of
water in step machining operation –

.
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F
Fig. 1 - Dependence of the lactose content of the added water content in the samples of drinking cow's
milk

normalization in the production of milk.
Lowest SM content showed a pattern number
4 (6.53%), which again explains the
introduction of 24% added water. SM
dependence on the content of water added is
shown in Figure 2.

Determination of skimmed milk (SM) in
the samples showed
1, 2, 3, 6 regulatory
compliance intervals for this indicator.
Samples
5, 7 revealed a downward
deflection, but it is around 2.5%, so it can be
justified by the addition of water at a stage of

Fig. 2 - Dependence of SM from the added water content in the samples of drinking cow's milk
milk of cows drinking. Figure 3 shows the
relationship between the above parameters.

The data on the density value of cow's milk
showed that the samples
1, 2, 3, 6 figure
corresponds to the normative value and exceeds it
by a higher SOMO and a lower content of added
water than samples 4, 5, 7. For samples 5, 7
densities lower than the standard value of 0.2%.
And the sample number 4 is the lowest density,
which is 1.0218 g/cm3, which shows the
deviation from the norm of 0.5%. Impact on the
value of the density also has a fat content of the

Cryoscopic point value depends on the
content in the product water added and the
SNF . Figure 4 shows the relationship
between the above parameters. Cryoscopic
highest point will be observed for the sample
number 4, the lowest - in the sample number
2 (added water - 0%).
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Fig.
3 - Surface physico-chemical parameters of the samples of drinking cow's
milk (density, SOMO, fat content)

Fig. 4 - Surface depending on physico-chemical parameters of the samples of drinking cow's
milk (cryoscopic point, the content of water added SOMO)

diagrams in fig. 5. The relationship between the
physico- chemical parameters is insensitive. The
experimental data on the percentage of protein,
fat, carbohydrate and energy values were
compared with the corresponding values
specified on the label. Comparison results are
shown in fig. 6. Comparison of experimental data
and labeling of sample no. 4 has not been made
due to non-compliance with the requirements of
Regulation manufacturer labeling of food
products in the EU and the lack of information on
the product packaging.

Cryoscopic point value depends on the
content in the product water added and the SNF .
fig. 4 shows the relationship between the above
parameters. Cryoscopic highest point will be
observed for the sample number 4, the lowest - in
the sample no. 2 (added water - 0%). Enviroment
of drinking cow's milk should be slightly acidic
and be 6.68 . All of the samples of enviroment
and slightly alkaline pH value exceeds the
standard value of at least 11.7% (sample number
1) , maximum - 15% (sample number 4). The
obtained results of measurements of the electric
potential and the acidity are depicted in the
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weighty error cause cannot harm to consumers,
but there is the potential negative impact of these
products on the preferences of consumers who
strictly follow the balance of calories consumed.

Data on the labeling of the samples
number 1 and number 2 is slightly
underestimated and samples
3,
5,
6,
7 - somewhat understated , but are within
rounding decimals values of the data. The

Fig. 5 - Graphs and acidity measurements of the electric potential of milk samples
Focusing on the most common discrepancies
quality of drinking cow's milk should be
mentioned: incomplete name of the product, any
failure to mention its special heat treatment, the
presence of extraneous odors and flavors, not
provided for manufacturing technology increased
water content.
Based on the fact that the main priority of
any country is the preservation of public health
and nutrition is one of the most important
determinants of human health, it follows from the
foregoing that the failure to comply with
regulatory requirements for manufacturers of
quality of drinking cow's milk - one of the most
popular among the Bulgarian population may
lead to a decrease in the level of consumers
obtain essential nutrients, and as a consequence to variations in human health and the negative
demographic consequences.

Foregoing to the following conclusions:
research data quality indicators of drinking cow's
milk producers in Bulgaria and Poland indicate
either a full or partial non-compliance with
regulatory requirements for manufacturers
labeling organoleptic and physico- chemical
parameters. Noted that, even if the sample
complied with all regulatory requirements for
labeling, then at least one of the organoleptic or
physico- chemical parameters it observes
deviation. For example, sample number 5 met all
the requirements for labeling and organoleptic, a
number of physico-chemical parameters and
density of milk showed a decrease of 0.2%. The
same sample had the highest rates of quality
compared with samples of similar products from
other manufacturers. The lowest quality
characteristics found in the sample number 4 there was a frank non-compliance labeling and
low consumer product.
63

Proceeding of BIOATLAS 2014 Conference

Fig. 6 - Comparison of the experimental data on the percentage of protein, fat, carbohydrate and energy value of the information labeling of the
samples
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DRYING OF PLANT MATERIALS IN A VIBRO-FLUIDIZED BED
WITH INFRARED HEATING
A.N. POPERECHNYI, I.V. ZHDANOV, N.O. MIRONOVA, A.V.
SHULGA
Abstract: The article presents results of experimental studies on the drying of sunflower
seeds and fruit pits in a vibro-fluidized bed with infrared heating. We analyzed the
influence of the heat flux density on drying kinetics of the products.

Keywords: drying, infrared heating, sunflower seeds, fruit pits, drying and drying rate
curves.

high moisture inertia seeds, creates the conditions
for cracking its husk.
More promising for the drying of such
products look volumetric methods of heat supply,
of which, in recent years the most widely used
infrared and microwave. They can provide
uniform heating of the particles of the product or
a more intensive heating of the core.
Furthermore, there is no need to use air as a heat
agent, which significantly reduces the energy
consumption for the drying process.
The aim of this work is to study the drying of
sunflower seeds and fruit pits in a vibro-fluidized
bed with infrared heating.

1. Statement of the problem and its
relationship with the most important scientific
and practical tasks
Traditionally, the Ukraine and Russia drying
of various kinds of bulk plant materials,
including fruit pits and sunflower seeds, carried
by the convective process in drum, tunnel,
mining, recycling dryer, the main advantage of
which is a greater productivity. However, these
dryers is quite energy intensive, cumbersome and
do not provide uniform heat treatment of the
products as it does not take into account
specificity of many products such as drying
objects. For sunflower seeds and fruit pits this
specificity is heterogeneous structure, as they
have a shell (for sunflower seed husk), fruit shells
(film) and the seed (kernel). Different chemical
composition of these components causes varying
degrees of cohesion moisture to be removed by
drying. For example, husk, which contains large
amounts of polysaccharides, can be regarded as a
capillary-porous body and kernel which contains
a large amount of protein - colloidal. Note also
that some varieties of sunflower seed as fruit pits
has the shell which is not tight to the kernel, that
is, between the shell and the kernel there is an air
cavity. Thus, these products include components
that differ sharply on thermodynamic properties.
When selecting the method of drying the
products should also be considered that their
storage stability depends essentially on the
integrity of the structure. A damage sunflower
seed, which performs the function of mechanical
protection of the core from the action of
microorganisms, reduces their stability during
storage. Thus specificity of sunflower seeds as a
drying object makes it impractical to use the
surface heat supply, which, due to the relatively

2. The main material
Studies were carried out on the experimental
setup, which schematic diagram is shown in Fig.
1. Infrared radiation generators are tubular
electric 2 in the form of eight ("dark" emitters).
They are equipped with a reflector 1, which
directs the heat rays falling upward on a
cylindrical steel pan 4 with the product 6. Block
emitters mounted on a rack 8 and can vertically
move and be fixed at different distances relative
to the pan 4. The magnitude of radiation was
varied by varying the autotransformer 7 and the
distance between the emitters block and the pan
4. Vibro-fluidized layer of the product is created
using the eccentric vibrator 5, which transmits
circular vibrations to the pan 4. Vibrations
parameters are changed by the autotransformer 7.
The Fig. 2 shows the curves of drying and
drying rate of sunflower seed varieties "Titanic"
with an initial moisture content of 19.4%,
depending on the heat flux of infrared radiation.
Experiments carried out when the specific load
on the horizontal surface of the pan 4 kg/m2.
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The first critical moisture content, which
separates the two drying period, varies depending
on the magnitude of the heat flux density from
11.6% (1570 W/m2) to 13.6% (660 W/m2 ).
Tendency of first critical moisture content change
indicates its decrease with increasing rigidity of
the thermal action of the product.

Analysis of the curves shows that the drying
process takes almost two periods - the constant
and falling drying rate. Period of constant drying
rate in the classical representation [1] on the
curves is absent because the corresponding
thermograms not visible characteristic gently
sloping plot.

Fig. 1 – Schematic diagram of the experimental setup

Fig. 2 - Curves of drying and drying rate of sunflower seeds at different values of the infrared
radiation heat flux: 1, 1 '- 1570 W/m2; 2, 2' - 1310 W/m2; 3, 3 '- 980 W/m2; 4, 4 '- 660 W/m2
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decreases to 980 W/m2 660 W/m2 (curve 4 in Fig.
2) - with a 34 min to 69 min.
This, in our view, confirms that the drying
rate in the infrared heat supply depends not only
on the heat flux density, but also on the spectrum
of emitters. Obviously, as the temperature
decreases the emitters surface main irradiation
wavelength is shifted toward its worst absorption
product,
which
together
with
the

The drying to a moisture content of 6%,
which ensures long-term storage of seeds, varies
from 24 minutes (1570 W/m2) and 69 min (660
W/m2). It should be noted essentially nonlinear
dependence of the drying of heat flux. Thus,
when the heat flux density decreases to 1570
W/m2 to 980 W/m2 (curves 1-3 in fig. 2) the
duration of the drying to a moisture content of
6% is changed from 24 min to 34 min and
reduction of the heat capacity, making the
above non-linear dependence.
For curve-fitting the drying rate in the period
falling speed we used the equation [1]:
n
(1)
du / d
'N u u ,

In Fig. 3 shows the curves of drying and
drying rate of apricot pits varieties "Early
Marusicha" and sweet cherry and cherry pits
harvest in 2013. Experiments carried out at
specific loads on the horizontal surface of the pan
0.69 kg/m2.
Their analysis shows that the drying process
in all cases is occurring in almost two periods the constant and decreasing speed, and tendency
increase in the duration of the first period and the
first critical moisture content decrease with
increasing heat flux density, as in the
experiments with sunflower seeds drying.
The form of the drying rate curves in the
second period indicates the presence of capillary
and colloidal moisture both in the shell and
kernel. Several inflection points on the curves of
speed drying sweet cherry and cherry pits
indicate that these types of moisture are removed
from the shell and the kernel simultaneously
(probably originally from the shell, then from the
kernel).
Data from the drying kinetics are given in
Table. 2. Their analysis shows that, despite the
considerable difference in size apricot pits
compared with sweet cherry and cherry pits,
drying period is mainly determined by the initial
moisture content of the product, as the drying rate
in the first period at the same rate of heat flow
values differ slightly.

where du/
– drying rate,
– current
moisture content, e – equilibrium moisture
content, N – drying rate in constant period, ' –
relative drying coefficient, – coefficient, which
describes product properties.
From equation (1) by integrating the formula
for the calculation of the drying to final moisture
content of uf :
1

1
f

e

u0

uc
N

' N (1 n)
(2)

,

where c – critical moisture content, which
separates the two drying period, u0 – initial
moisture content. Result of the approximation is
shown of Table 1.
Table 1. Date of drying rate curves
approximation
Heat
density, W/m2
'

Correlation
coefficient

flux

15
70
3
3,99
0,55
0
,999

13
10
3
8,68
0,57
0
,999

98
0
3
6,85
0,51
0
,998

66
0
5
0,52
0,49
0
,995

Table 2. Kinetic data of fruit pits drying, depending on the heat flux density of infrared heating
Heat flux density
1480
890
570
Data
W/m2
W/m2
W/m2
Apricot pits
Initial moisture content, %
Drying rate in constant period, %/minutes
Critical moisture content, which separates the two drying period, %
Equilibrium moisture content, %
Drying to equilibrium moisture content, minutes
Sweet cherry pits

68

32,2
0,64
17,6
4,4
84

29,8
0,46
24,7
5,2
134

28,7
0,26
25,6
9,2
182
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Initial moisture content, %
Drying rate in constant period, %/minutes
Critical moisture content, which separates the two drying period, %
Equilibrium moisture content, %
Drying to equilibrium moisture content, minutes
Cherry pits
Initial moisture content, %
Drying rate in constant period, %/minutes
Critical moisture content, which separates the two drying period, %
Equilibrium moisture content, %
Drying to equilibrium moisture content, minutes

a

b

69

27,3
0,75
15,7
2,0
76

25,4
0,53
17,8
2,4
114

25,5
0,25
22
6,6
198

19,4
0,61
10,8
2,1
60

21,4
0,49
15,3
3
94

20,4
0,26
17,3
6
150
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c
Fig. 4 - Curves of drying and drying rate of apricot (a), sweet cherry (b) and cherry (c) pits at
different values of the infrared radiation heat flux: 1, 1 '- 1480 W/m2; 2, 2' - 890 W/m2 ; 3, 3 '- 570
W/m2
permissible heating temperature during drying
of pits, which affects the quality of the most
valuable kernel component- oil.

Conclusions
The experimental results confirmed the
promise of sunflower seeds and fruit pits drying
in a vibro-fluidized bed with infrared heating, as
for all values of the heat flux density managed to
provide sufficiently low final moisture content,
there was no shell cracking and no uneven areas
of processing of the product particles. Factor
which limits the heat flux of infrared heating is
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CAVITATION TREATMENT OF GRAPE RAKIA
D. STOEVA *

M. ANGELOV**

Abstract: In the present work we observe a method for improving the organoleptic and
physic-chemical properties of grape rakia. We use cavitation for treatment of grape rakia,
aiming to decrease any unwanted impurities. There is also a silver plate in the zone of
hydrodynamic cavitation, which gives away silver ions during cavitation. These silver ions
serve as catalyst. 24V constant current is given to the plate for more intensive ions
radiating. The cavitation number, at which the experiments have been performed, is
constant. After eight minute cavitation treatment of the grape rakia we can see change of
the complex alcohols and decrease of methanol, ethyl-acetate and acetaldehyde. This leads
to better taste of the rakia.

Keywords: cavitation treatment, water-alcohol mixtures.
grape rakia taste and opalescence. The method is
applicable only when the produced rakia does not
correspond to the requirements and standards for
admissible harmful substance according to
Bulgaria State Standard. Before starting the
processing we add to the rakia active charcoal,
which absorbs different harmful substances and
the separated silver ions in the cavitation zone
serve as catalyst[1, 2, 3, 4].

1. Introduction
The distillates for high alcohol content drinks,
the rectified spirit and the ready for drink high
alcohol content drinks contain fatty and aromatic
alcohols, which influence the taste and aroma of
the distillates, spirit and drinks. The main
representatives of the monovalent fatty alcohols
are: ethyl, methyl, insatiable isoamyl, isoamyl
and n-butyl. The aromatic alcohols are presented
by phenylethyl, benzyl, tyrosol and tryptophol [1,
2, 3, 4]. The grape rakias are high alcohol
content drinks, which are obtained by distillation
of fermented grape pulp, grape juice or secondary
alcohol containing products from wine
production. The modern grape rakia process
apply partial rectification of the rakia distillates,
which increases their alcohol content, the
concentration of typical for the grape rakia aroma
substances and removing of the difficult to
ferment unwanted final impurities. The main
staged of the rakia production are distillation,
rectification and depuration [4, 6, 7].
In the
industrial production the water-alcohol mixtures
are processed in adsorption columns with active
charcoal in static or dynamic regime. In vodka
production the method of hydrodynamic
cavitation in silver ion and active charcoal zone
is also applied [4, 6, 7]. In this work we present a
method, in which the grape rakia is subject to
cavitation processing, in order to decrease the
difficult to evaporate components: aldehydes,
esters, complex alcohols and fatty acids, which
give unpleasant odor and non-typical for the
*

2. Materials and methods
We use 35 liters grape rakia with alcohol
content 68 volume %. We add 100 gr. active
charcoal. This mixture is put in the tank of the
cavitation installation and is being cavitation
processed for eight minutes. During that time in
the zone of the hydrodynamic cavitation there are
silver ions. The observations are executed at
constant cavitation number. For performing the
test we use a cavitation installation, which has
been developed in University of Food
Technologies – Plovdiv. The installation has the
following technical parameters: Cosed circulation
system made of stainless steel =56 4. A tank
with maximal volume 35 liters. The transition of
the rakia is done by centrifugal pump with the
following characteristics:
Installed power
Flow
Head pressure
Rotation frequency of
the pump shaft

N
Q
H
n

kW
m3/s
N/m2
min-1
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5.5
19.10-3
0.5x106
2900
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depends on the flow Q. In this zone we have the
separation of silver ions.
5. We report from the pressure meter the
values of the pressure difference before and after
the flow meter (blende) 6 and form the standard
characteristic of the blende and the flow in the
system.
6. The program for recording the current is
started in the computer.
7. During a defined time interval we take
samples through Valve 12 and each sample is 15
ml. processed rakia. We also take a zero sample –
unprocessed rakia.
We perform analysis of the samples (gaschromatographic method).
The shape of the cavitation installation is
designed in such a way, so that it is possible to
have maximal circulation zone, as well as
achieving intensive cavitation.

The cavitation installation design allows the
regulation of the cavitation process intensity.
This can be achieved by alteration of the pressure
and velocity in the system, as well as by
alteration of the geometrical parameters of the
cavitation installation [1, 3, 5].
There is a silver plate in the cavitation zone,
which is constantly powered so that it gives away
silver ion more intensively. We use a close type
scheme for experiment, which has been
previously used by us to prove the efficiency of
the cavitation on fluids. It contains the following
units: cavitation installation, centrifugal pump,
tank, pipeline, measuring units and regulating
valves (Fig. 1).

Fig.1. Drawing of the experimental stand
1 – collective tank; 2 – pipe system; 3 – flange; 4
– cavitating unit; 5 – differential pressure meter;
6 – blende (flow meter); 7 – regulating valve; 8 –
inlet valve; 9 – discharge valve; 10 – centrifugal
pump; 11 – vacuum meter; 12 – sample valve.

Fig. 2. Drawing of a cavitating unit and the
instruments
1 – cavitaion unit, 2 – silver plate; 3 – rectifier; 4
– registration unit (digital multiset), 5 –
computer; 6 – flanges.

The aim of the experiments with the
cavitation stand is to confirm the hypothesis that
the hydrodynamic cavitation can be used for
changing the quantity of aldehydes, esters, fatty
acids and complex alcohols in the content of the
grape rakia. After research we found no data of
experiments regarding the topic of cavitation
process of grape rakia [1, 2, 5]. Method for
working with the stand:
1. The tank 1 is filled with 35 liters grape
rakia and 100 gr. active charcoal.
2. The centrifugal pump 10 is started when
valve 8 is closed.
3. After getting into working regime we
slowly open valve 8.
4. We use closed circulation system, in
which the mixture passes through the zone of
hydrodynamic cavitation with multiplicity, which

For intensification of the absorption
process in the cavitation unit we put a silver
plate, which gives away silver ions (Ag+). The
location of the silver plate is chosen in such a
way, so that it has to be in the zone of the cut jet
impact, where we expect the strongest cavitation
erozion. Thus we can guarantee the availability
of silver ions in the liquid. To intensify the
process of ionization we put constant 24V current
to the silver plate (Fig. 2) [3, 4, 5]. We measure
the pressure and flow in all executed
experiments. We also measure the time for
cavitation treatment
and perform gaschromatographic analysis of the rakia samples.
The cavitation processed rakia is filtered so that
the acive charcoal is removed and we add
distillated water to achieve alcohol grade of
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minimal 40 volume %. (according to the
standard).

1200

Complex alcohols mg/l a.a.

3. Result and discussion
We have graphically presented the results for
the influence of the cavitation treatment on the
impurities content in the grape rakia. Two series
of tests have been performed and the results are
put together in the following two graphics:

Izoam. alc.
Izoam. alc.
Isobut.
Isobut.
1-Prop.
1-Prop.

exp. 2
exp. 1
exp. 2
exp. 1
exp. 2
exp. 1

1000

800

600

400

200
1.0

0

Methanol mg/l a. a.

0.9

0

0.8
0.7

4

6

8

Fig.6 Graphic for the percentage content of some
complex alcohols at two tests

0.6
0.5
0.4

The rakia must meet the following
requirements according to the standard:
Table 1
Ethyl alcohol
Vol.%
40,0±0,3
Methyl alcohol
g/dm3 not 2
more than
Furfural
mg/dm3 not 4
more than
Acids (like acetic)
mg/dm3 not 800
more than
Esters (like ethyl mg/dm3
600acetate)
4800
Complex alcohols
mg/dm3 not 2000
more than
Aldehydes
(like mg/dm3 not 600
acetaldehyde)
more than
Total SO2
mg/dm3 not 200
more than
Free SO2
mg/dm3 not 20
more than

Methanol

0.3

Y = 0,999 - 0,109*X + 0,0182*X2 - 0,00102*X3

0.2
0.1
0.0
0
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3

4
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8
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Time for cavitation treatment t, min

Fig.3 Influence of the time for the cavitation
treatment on the methanol
1.0
0.9
0.8

Acetald. mg/l a. a.

2

Time for cavitation treatment t, min

0.7
0.6
0.5
0.4

Acetald. mg/l a. a.

0.3

Y =1,00977-0,01957 X-0,02162 X2+0,00209 X3

0.2
0.1
0.0
0

1
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3
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8
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Time for cavitation tretment t, min

The specific characteristics of the grape
rakias are mainly defined not by the common
quantities of the main rude volatile impurities –
which contain in the rakias, but by the
concentrations of the separate representatives of
each group. The grape rakias must meet defined
organoleptic properties, which define the taste,
the odor, the color and the clearness of the rakias.
The cavitation treatment causes quantity
changes of acetaldehyde, ethyl acetate, methanol,
complex alcohols. In the cavitation treated
samples the quantity of acetaldehyde, ethyl
acetate and methanol decreases compared to the
quantity in the control sample (not cavitation
treated). The most significant parameter decrease
appears in the fourth minute of cavitation, Fig. 3,
4 and 5. This statement can be explained by
assuming the possibility at long time cavitation

Fig.4 Influence of the time for the cavitation
treatment on the acetaldehyde
1.2

Ethyl. acet.
Y =1,01691-0,0872 X+0,00646 X2

Ethyl acet. mg/l a. a.

1.0

0.8

0.6

0.4

0.2

0.0
0

1

2

3

4

5

6

7

8

9

Time for cavitation treatment t, min

Fig.5 Influence of the time for the cavitation
treatment on the ethyl acetate
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volatile mixtures content – complex alcohols,
acetaldehydes, ethyl acetate and methanol.
2.
With the cavitation treatment duration we
decrease the quantity of the acetaldehydes, ethyl
acetate, methanol and complex alcohols.
3.
The optimal decrease of complex
alcohols is achieved in the interval 4-6 minutes of
cavitation treatment.
4.
The added silver ions have good effect as
catalyst of the process of rakia purification.

treatment (over 4 minutes) to have oxidation
processes to part of the fatty aldehydes to the
corresponding alcohols.
The decrease of acetaldehydes and ethyl
acetate compared to their quantity in the control
(not cavitation treated) samples depends on the
duration of the cavitation treatment.
The most significant decrease of the
acetaldehydes and ethyl acetate we achieve at the
variants of 6 minutes duration of the treatment.
The quantity changes for the shown complex
alcohols vary depending on the time for
treatment, as the tendency is to be increased up to
the fourth minute and after that it drops till the
eighth minute of treatment.
As a whole, the tendency for dropping of the
quantity of the observed parameters: methanol,
ethyl acetate, acetaldehyde and complex alcohols
is explained by the passing of the solutions,
mixed with active charcoal through a zone of
hydrodynamic cavitation.
The air in the micro-pores of the active
charcoal serves for forming cavitation caverns
(bubbles). The formed at closing of the caverns
local effects – acoustic waves, hits and heating at
the presence of silver ions catalyst oxidize the
impurities of the spirit.
The cavitation provides maximal penetration
of the water-alcohol mixture in the micro-pores
of the adsorbent (active charcoal).
The added with the mixture silver ions
catalyze the oxidation processes on the surface of
the active charcoal.
The treatment effect is defined by the speed
of interaction between the spirit and the active
charcoal and depends on the duration of the
treatment
and
the
cavitation
process
characteristics.
For characterizing the stage of purification of
water-alcohol mixtures a gas-chromatographic
analysis has been used.
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4. Conclusions
1.
The cavitation treatment of water-alcohol
mixtures and rakia significantly decreases the
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OBSERVATION OF THE AERO-DYNAMIC CHARACTERISTICS OF
CORRUGATED WALL TUBE
D. STOEVA*
Abstract: The corrugation of the smooth steel tubes increases the heating surface per
length unit. The advantages compared to smooth pipe bodies are the lower relative mass at
same thermal power and the smaller volume. The interesting subject is the observation and
the analysis of the aero-dynamic parameters in a corrugated tube. The aerodynamic
parameters studied in this work are: the distribution of the velocities in length of the fluid
flow, the formation of circulation zones, their dimensions and position in the tube. There
are many graphical relations, derived at the post-processing of the solutions, which clearly
show the effect of the corrugated wall at two different thresholds. Defining the location and
the dimensions of the circulation zones we can optimize the geometric parameters of a
corrugated tube, so that we achieve better heat transfer.

Keywords: circulation zone, corrugated tube, CFD, boundary layer conference, editing.
whirl zones - with low velocities, cutting of the
flow.
The study helps for developing means of
prevention and forecasting of the possible
deposits areas.
The heat transfer intensity can be affected by
alteration of the geometric dimensions of the
channel, alteration of the heat carrier velocity and
the shape of the heat transferring surface, which
defines the temperature field.
In case of flowing within a solid wall there is
a boundary layer formed. It is the main thermal
resistor.
The thicker the boundary layer is, the weaker
the heat transfer becomes.
The decrease of the boundary layers
thickness and the increase of the transferring
coefficients for moment and heat is the essence
of the heat transfer intensification.
The most favorable hydrodynamic regime
regarding the heat transfer is the transitional and
turbulent regime in the boundary layer. In natural
conditions the turbulent regime can be reached at
high velocities, as the pressure losses ( loss) are
higher and the pumps power is high. We can
avoid this by artificial turbulence of the flow in
the boundary layer or by destroying the boundary
layer near the wall.
This makes necessary the application of
artificial methods for heat transfer intensification
[7, 8, 9, 12].
The heat transfer intensification methods are
divided in two groups: passive and active.

1. Introduction
The corrugated tubes are used for
intensification of the heat transfer of different
heat-exchanging units. For the proper studying of
the heat transfer processes in such tubes, we
should achieve also the aerodynamic parameters
of the fluid inside the corrugated tube. In the
present work we observe the following
aerodynamic parameters: velocity and pressure
distribution of the fluid in the tube pipe, the
achieved circulation zones. These are the zones
with zero velocity at the place of the returning of
the velocity vector.
These very zones are of interest for
hydrodynamic point of view, because they define
the intensity of the heat distribution inside the
flow[10, 11, 13, 14,].
We can achieve increased heat flows by
increasing the velocity of the heat carrier or by
corrugating the surfaces.
There are two methods for intensification of
the heat transfer: increasing the heat flow
independently by the expensed and increasing the
heat flow at set power of the heat carrier [1, 2, 3,
4].
The increase of the fluid velocity leads to
increasing the heat flow, but it also leads to
increasing the pressure losses (?
1- 2) and
thus the effect from corrugation is decreased.
The contaminations, deposits - their
formation depends on the aerodynamic factors -
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Passive methods are the ones that do not need
direct use of outer energy source. Active are
those, who use outer source.
The most frequently used passive method is
intensification through surface baffles, such as
rough surfaces and equally distributed roughness
[5, 6]. The configuration of the baffles is chosen
is such a way, so that it destroys the viscosity
sub-layer and increases the turbulence near the
wall. The aim of the present research is to trace
the boundary layer alteration near to a specially
corrugated wall with baffles. The baffles have
variable step towards the flow direction at same
height.

Ui

xi

vt

(v

xi

)

v

k
xi

xi

Ui

xi

vt

(v

xi

v

)

xi

C

Uj

Ui Ui
(
xj
xj

vt

xi

C

1
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different Reynolds numbers (Re). We have used
the equation for fluid movement for turbulent
regime and we have added two equations for
kinetic energy – and kinetic energy dissipation .
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16851 knots, as there has been done a
preliminary research for independence of the
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The constants are:
C 1 1, 44;

3. Results

C

2

1.92
1,92
( 1 0.9 A1 2 A2 )

(7)

of the tube – 1 and 2 – equation (8) and at
four different Reynolds numbers – equation (9).
The graphical relations are described for
section in the center of the geometric body and
for outgoing section.

We observe model air flow (developed,
turbulent) with temperature at the inlet of the
tube 353K (80oC) through corrugated tube with
inside diameter d=0,08m and length 0,2m. The
wall of the tube is heated to 453K (180oC). The
aerodynamic of the fluid flow has been
modulated at two different degrees of corrugation

X1
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X2

Re1

Re2

Re3

Re4

h2
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0 ,08

0 ,05

V1 .D
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1,7894.10 5

3353,1

V2 .D

1.0 ,08
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5
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8941,5

V3 .D

V4 .D

2.0 ,08
1, 7894.10

2 ,8.0 ,08
1,7894.10 5

0 ,125.105

(8)

Fig. 2 Velocity gradient in cross section in the
center for Re1 =3353,1 at height of the threshold
1=0,025 and 2=0,05

(9)

We can see that at the high threshold 2 there
is a removal in the maximal velocity in the flow
direction.
At 1 the maximal velocity is reached at Ycoordinate lower than [-0,6], while at
2
maximum velocity appears at the coordinates
near to [-0,5]. This means that there is a removal
of the circulation zone towards the flow direction
The mixing (stirring) of the fluid flow at the
higher threshold is stronger – 2. The curve for
1 is neared to the wall.
0.5

Dynamic Pressure [Pa]

Fig. 1 Geometric model of observed area from
the corrugated tube with threshold height h1=2
mm.
The steps between the two thresholds are
different. For the first scheme (Fig 1) the height
is h1=2 mm and for the second one h2=4 mm.
The dimensionless ration of the threshold height
and the distance between the two thresholds have
been calculated by equation (10).

P1
h2

0,045
11, 25
0, 004

Y4

P2
h2

0,085
0, 004

0.3

0.2

Õ1=0,025
Õ2=0,05

0.1

Center section

0.0

P1 0 ,045
Y1
22 ,5 ;
h1 0 ,002
P2 0,085
(10)
Y2
42,5
h1 0,002
The distance between two thresholds (the
step P) is different.

Y3

0.4

-0.07

-0.06

-0.05

-0.04

-0.03

Y-coordinate (m)

Fig. 3 Distribution of the dynamic pressure in
cross section in the center for Re1=3353,1 at
height of the threshold 1=0,025 and 2 =0,05
We can see the same removal of the maximal
of the dynamic pressure value in cross section of
the flow.

21, 25 (11)
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Fig. 6 Turbulent Dissipation Rate (Epsilon) in
cross section in the center of the tube at two
different heights of the threshold 1=0,025 and
2=0,05 and Re1=3353,1.
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Fig. 4 Distribution of the dynamic pressure at the
outlet at Re1=3353,1 at two different heights of
thresholds 1=0,025 and 2=0,05
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Fig. 5 Distribution of the turbulent kinetic energy
in cross section in the center of the pipe at two
different heights of the threshold 1=0,025 and
2=0,05and same value of the Re1=3353,1.
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Re2=4470,8
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Re4=0,125.10

-0,05

-0,04
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-0,03

Y-coordinate (m)

Fig.7 Distribution of the velocity in the middle
section for all Re numbers and height of the
threshold 1=0,025.

Key indicator for the intensification of the
heat transfer processes is the change of the
turbulent kinetic energy near the flown surface,
as well the dissipation of the turbulent kinetic
energy.
We can see on Fig. 6 the change of the
turbulent kinetic energy when the relative height
of the threshold. We can see that at the higher
threshold the turbulent kinetic energy has 2,25
higher value.
This proves the main statement, that the
higher threshold leads to turbulized flow.
Therefore at higher threshold we have bigger
circulation zone and therefore the fluid flow is
more turbulized.

The change in the character of flowing near
the wall reflects in the distribution of the velocity
towards the flow direction and cross the flow.

Fig. 8 Distribution of the turbulent kinetic energy
in cross section in the central section of the tube
at different initial value – Re number - Re1 to Re4
and 1=0,025.
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Fig. 9 Distribution of the turbulent kinetic energy
in cross direction at the outlet of the tube at
different initial value of the Re number - Re1 to
Re4 and 1=0,025.

0,22

Re1= 3353,1
Re2= 4470,8

0,18

Re3= 8941,5

0,16
0,14

Re4= 0,125.10
utput section

0,12
0,10

5

The change in the peak of the TKE at cross
direction of the flow testifies for the better
mixing of the fluid flow (turbulizing) at the
higher values of the Re number. If the Re number
is increased, then the area of the circulation zone
decreases.
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Fig. 10 Visualization of the circulation zone behind the threshold at 1=0,025. Formation of the
circulation zone and inverting of the velocity vector behind the second threshold.
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Fig. 11 Graphical determination of the circulation zone – tracing the place of inverting the vector
direction for different cross sections – line 12, line 13, line14
Fig.12 Location of lines 12, 13 and 14, which
describe the circulation zone
Lines 12, 13 and 14 are specific places for
velocity vector inversion and formation of the
circulation zone. In the place of velocity vector
conversion is also the line with zero velocity,
which presents the outer loop of the circulation
zone.
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hydrodynamic parameters inside the flow through
a corrugate tube is possible only by the methods
of CFD modulation. The analysis and the
visualization of the flow in such tubes have great
importance, because they have wide application
in the heat system and many more. Each
observation has been done after check of the
calculation mesh for adequacy and after proving
the independence of the solutions by the mesh
thickness. For this reason we need high
calculation capacities and time.

Fig. 13 Loop of the zero velocity – circulation
zone at 1=0,025 and Re1=3353,1
Before first and second threshold there is also
a slight turbulence and flow cutting (it is
determined by the presence of hydraulic
resistances) but before the third threshold there is
no such circulation zone.

Fig. 14 Loop of the zero velocity – circulation
zone at 2=0,05 and Re4=0,125×105

Fig. 15 Lines of constant velocity X1 =0,025 and
Re1=3353,1

Each subsequent circulation zone is bigger
than the previous. At 2=0,05 (threshold height
0,04mm) before the corrugation there is a bigger
circulation zone, which is determined by the
higher local resistance.
The observation of the location and the size
of the circulation zone give us the possibility to
optimize the shape and the geometrical
parameters of the corrugation. After modulation
and analysis of the circulation zone we can
estimate the best solution for maximum effective
heat transfer, which is the final goal of the
numerical modulation. The forecasting of the

In the program for modulation of the flow
through corrugated tube we have calculated and
drawn lines with constant velocity. The
visualization of the equal velocity curve is of
great interest, because it is the one that
determines the size of the circulation zone. After
comparison of the two loops with zero velocity
(Fig. 16 and Fig. 17) we can conclude that at the
higher threshold the circulation zones are bigger.

Fig.16 Lines of constant velocity – after the second threshold at X1=0,025 and Re1=3353,1
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Fig. 17 Constant velocity line – after the second threshold at X2=0,05 and Re1=3353,1

Fig. 18 Constant velocity lines – after the second threshold at X1=0,025 and Re4=0,125×105
The change in the character of the flow near
the wall reflects in the distribution of the velocity
in direction of the flow and perpendicular to the
flow. On Fig. 13, 14 and 15 we can see the
velocity profiles (for distribution of the velocity
at the X axis) for specific sections at three
different Re numbers.
By comparison the shape of the velocity
profiles we can see the influence of the
corrugation on the redistribution of the velocity
in direction Y. At the highest values of Re
number (Re3) we have the highest value of the
velocity in perpendicular direction to the flow.

Fig. 19 Constant velocity lines. X1 =0,025 and
Re4=0,125×105
By increasing the Re number the circulation
zone decreases, which proves that the stillness
zones are decreased (Fig. 13 and Fig. 14; Fig. 15
and Fig. 19).
The same relation is confirmed also by the
dissipation distribution – (Fig.8 and Fig. 9)
We also observe alteration of the turbulent
viscosity by increasing the Re number (Fig. 7,
Fig. 8, Fig. 9)
The strongest aspect of increasing the
turbulent pulsations near the wall is observed
through the turbulent number of Re (Fig. 10, Fig.
11, Fig. 12).

4. Conclusions
On the base of the result, we can make the
following conclusions:
1.
The uneven step of the baffles leads to
better picture of the wall flowing.
2.
By increasing the Re we reduce the size
of the non-flowing zone after the baffles.
3.
The redistribution of the velocity under
influence of the baffles is higher expressed in the
flow direction.
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4.
The turbulent parameters are International Journal of heat and Mass Transfer
highly dependent by the baffles and the Re 47 (2004) 385-393.
number. This relation can be used for finding the
optimal values of the Re number, considering the 8. V. Zimparov, N. Vulchanov, L. Delov, Heat
transfer and friction characteristics of spirally
conditions of heat transfer.
corrugated tubes for power plant condensers - 1.
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EFFECT OF SOME TECHNOLOGICAL TREATMENTS OF COLD
PRESSED WALNUT OIL (JUGLANS REGIA L.) ON ITS ANTIOXIDANT
PROFILE AND QUALITY CHARACTERISTICS
Cristina POPOVICI*,

Pavel TATAROV*

Abstract: In this work technological treatment experiment was set up to determine the
effectiveness of applied processing on quality and antioxidant properties of cold pressed
walnut oil. The influence of the treatments was assessed by measuring the primary and
secondary oxidation products in oil samples immediately after treatment. Primary
oxidation products of walnut oil samples were evaluated by measuring peroxide value and
conjugated dienes content. Secondary oxidation products of walnut oil samples were
evaluated by measuring p-anisidine value and 2-thiobarbituric acid value. Antioxidant
profile of walnut oil was analyzed by reaction kinetics and reducing power of the oil
samples towards DPPH• stable free radical. These data should help to describe oxidation
mechanism of walnut oil and to recommend optimal conditions for walnut oil stabilization.
However it is necessary to note that these data are not enough to make a final conclusion
about the behavior of walnut oil after applied treatments.

Keywords: walnut oil, processing technology, DPPH• assay, primary and secondary
oxidation products.
.

feasibility of bringing it into commercial
production. However, the addition of this type of
oil in processed food is not usual due to its low
stability. To avoid this stability problem,
researcher Calvoa et al. (2012) investigated the
possibility to introduce walnut oil to the
processed food as its microencapsulated form. As
result of this research work, walnut oil was
protected while food processing and released
after consumption by the digestive process.
Tsamouris et al. (2002) extracted and analized
total lipids of walnut oil by high performance
thin layer chromatography (HPTLC)/FID and
GC-MS. Unsaturated fatty acids were found as
high as 85%, while the percentage of the
saturated fatty acids was found 15%. On the base
of this data, researchers decided to prepare
liposomes, which were characterized as new
formulations. As authors declare, these
formulations may have future applications for
encapsulation.
In view of the fact, that walnut oil is to be
effectively used in the food industry and human
nutrition, it is extremely important to elaborate
technology of walnut oil stabilization. This trial
was set up to determine the effective method of
technological treatment on quality of walnut oil.
The effectiveness of the applied treatments was

1. Introduction
Walnut is a crop of a high economic interest
for the food industry. Walnut kernels have a lipid
content of 65% of which 73% consists of
polyunsaturated fatty acids, although values do
vary between cultivars. Walnut kernels are
consumed fresh or toasted, alone or in other
edible products. Among the by-products of the
walnut industry the oil has not yet obtained
popularity, although it has been demonstrated
that its consumption has a lot of nutritional
benefits. The consumption of walnut oils from
different geographic origins has been reported
extensively. Their major constituents are
tryglicerides, in which monounsaturated (oleic
acid mainly) and polyunsaturated fatty acids
(linoleic and – linolenic acids) are present in
high amounts. The presence of other bioactive
minor components, such as tocopherols and
phytosterols, has been also documented. Walnut
oil is appreciated as specialty oil also because of
its characteristic flavor, aroma and health benefits
[8].
A major goal in walnut production is to find
an appropriate method to stabilize lipids from
walnut kernels. The oxidative stabilization of
walnut oil is imperative to determine the
*
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forestry and hunting in the Republic of Moldova
(http://www.moldsilva.gov.md/).
At
full
maturity, fruits were hand-picked directly from
the trees. After harvest fruits were transported to
the laboratory. Before oil extraction, the walnuts
were manually cracked and shelled. Then,
kernels were chopped in a KEM 36 mill. Walnut
oil extraction was carried out essentially
following the procedure presented in figure 1

assessed by measuring the physicochemical
properties and antioxidant potential of walnut oil.
2. Materials and methods
2.1. Sample preparation and extraction
procedure
Walnut fruits (Juglans regia L.) were obtained
from agency Moldsilva, which is the central
public administration body on state policy in

Fig. 1. Extraction procedure of walnut oil
free acids in 1 gram of oil sample. Results were
expressed as milligram of potassium hydroxide
per gram of walnut oil sample [1].

In particular, walnut oil expression was
carried out at 20±2 0C using an electrical press
(Model PCU-125). The oil obtained was
subjected to different technological treatments as
centrifugation, dehydration, heat processing and
their combination. Walnut oil without applied
technological treatments was used as reference
sample.

2.4. Peroxide Value
Oxidation rate was studied by determination
of the peroxide value (PV). This was determined
according to AOCS Official Method Cd 8-53
(AOCS, 2003). Peroxide value was expressed as
millimoles peroxide per kilogram of walnut oil
[2].

2.2. Chemicals
2-thiobarbituric
acid
(4,6-dihydroxy-2mercaptopyrimidine) and p-anisidine were
obtained from Alfa Aesar. 1,1-Diphenyl-2picrylhydrazyl (DPPH ·) as free radical form (90%
purity) was supplied by Sigma-Aldrich. Ethanol
(99.9%), methanol (99.8%), chloroform, 1butanol, glacial acetic acid, potassium hydroxide,
phenolphthalein, potassium iodide, sodium
thiosulfate (Na2S2O3 × 5H2O) and starch were
supplied by Eco-Chimie (Chisinau, Moldova).
All the chemicals used were of HPLC or
analytical grade. Distilled water was used
throughout.

2.5. Conjugated trienes
The experiment was carried out according to
the AOCS Official method Ti la 64 (AOCS,
1993) with minor modifications. Approximately
0.02 g of walnut oil was placed into a 25 ml
volumetric flask. The sample was dissolved in
2,2,4-trimethylpentane, brought to volume and
mixed thoroughly. Absorbance of the dissolved
walnut oil was measured in UV/Vis
spectrophotometer HACH-LANGE DR-5000
(Germany) at 270 nm using quartz cuvette 10×10
mm. The CT values were calculated using the
following equations:

2.3. Acid Value
Acid value was determined by potassium
hydroxide titration as described in AOCS Official
Method Cd 3d-63 (AOCS, 1999). The method
was based on the number of milligrams of
potassium hydroxide necessary to neutralize the

CCT = A270 / (
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× l) and CTvalue = [CCT × (2.5 ×
104)] / W
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where CCT is the CT concentration in
mmol/ml (i.e., the molar concentration), A270 is
the absorbance of the oil solutions at 270 nm,
is the molar absorptivity (i.e., the extinction
coefficient) of linoleic acid hydroperoxide (2.525
× 104 M-1·cm-1), l is the path length of the cuvette
in cm (1 cm), 2.5 × 104 is a factor that
encompasses
the
volume
of
2,2,4trimethylpentane (25 ml) used to dissolve the oil
sample as well as a unit conversion (1000
µmol/mmol) so that the content of CTs can be
expressed in µmol, and W is the weight of the
walnut oil in gram. Results were expressed in
micromole conjugated trienes per gram of walnut
oil [3].

method [9]. Briefly, 0.1 ml of the sample was
added to 3.9 ml of 60 µM solution of DPPH• in
methanol. The reaction was carried in dark and
the absorbance was recorded at 515 nm to
determine the concentration of remaining DPPH• .
Methanol as instead of DPPH• solution was used
as blank solution. The values of [DPPH•]t at each
reaction time were calculated according to the
standard curve. Concentration range of DPPH
was of 0.38-38 µg/ml (A515 nm = 0.0293 [DPPH•]t
– 0.0072), where the concentration [DPPH•]t is
expressed in µg/ml). The coefficient of linear
correlation of the above relation is R = 0.9999.
The radical scavenging activity was calculated
using the equation:

2.6. p-Anisidine Value
The p-anisidine value of walnut oil samples
was measured following the methodology
described in AOCS Official Method Cd 18-90
(AOCS, 1997). This value was determined by the
amount of aldehydes (principally 2-alkenals and
2,4-dienals) in walnut oil samples after reaction
in an acetic acid solution of the aldehydic
compounds in the walnut oil and the p-anisidine
mixture. Absorbance of the samples was
measured in UV/Vis spectrophotometer HACHLANGE DR-5000 (Germany) at 350 nm using
quartz cuvette 10×10 mm [4].

RSA = 100% • ([DPPH•]0 - [DPPH•]30)/ [DPPH•]0
where [DPPH• ]0 is the concentration of the
DPPH• solution (without sample) at t=o min and
[DPPH•]30 is the remained DPPH• concentration
at t=30 min. Lower [DPPH• ]t in the reaction
mixture indicates higher free radical scavenging
activity.
2.10. Statistical analysis
Variance analysis of the results was carried
out by least square method with application of
coefficient Student and Microsoft Office Excel
program version 2007. Differences were
considered statistically significant if probability
was greater than 95% (p-value <0.05). All assays
were performed by triplicate at room temperature
20 ± 1 0 C. Experimental results are expressed as
average ± SD (standard deviation).

2.7. 2-Thiobarbituric acid Value
The 2-thiobarbituric acid was determined
according to the AOCS Official Method Cd 1990 (AOCS, 2009). The method is based on the
spectrophotometric quantitation of the pink
complex formed after reaction of one molecule of
malondialdehyde (MDA), product of oxidation,
with two molecules of 2-thiobarbituric acid
added to the walnut sample [5].

3. Results and discussion
Table 1 illustrates the physicochemical
properties of oils treated by different
technological methods. The acid value of fresh
walnut oil sample (reference sample) was 0.39
mg KOH/g walnut oil. Acid value of dehydrated
and thermally treated oil sample was 0.46 mg
KOH/g walnut oil, for dehydrated sample was
0.63 mg KOH/g walnut oil and for thermally
treated sample was 0.29 mg KOH/g walnut oil.
The lowest acid value was in the thermally
treated oil. Differences are attributed to the
applied methods of technological treatments of
the walnut oil.

2.8. TOTOX Value
The total oxidation (TOTOX) value of walnut
oil samples was calculated by equation:
TOTOX Value = 2*PV + p-AV
2.9. DPPH assay
The radical scavenging activity of walnut oil
samples as well as the kinetics of inhibition of
free radicals were studied in terms of radical
scavenging ability using the stable DPPH•
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Table 1. Quality characteristics of cold pressed walnut oil samples (±SD*)
Samples of the walnut oil
Quality characteristics

Reference
sample

Dehydrated
and thermally
treated
sample

Dehydrated
sample

Thermally
treated
sample

1.

Acid value, [mg KOH/g oil]

0.39±0.01

0.46±0.01

0.63±0.05

0.29±0.03

2.

Peroxide value, [mmol/kg oil]

2.49±0.18

3.33±0.01

1.66±0.01

5.73±0.13

3.

Conjugated trienes, [µmol/g oil]

3.65±0.56

5.69±0.15

10.24±0.23

6.08±0.17

4.

p-Anisidine value, [c. u.]

6.10±0.57

3.26±0.18

5.96±0.27

0.88±0.17

5.

2-Thiobarbituric acid value,
[mg/kg oil]

0.07±0.01

0.11±0.01

0.11±0.04

0.10±0.02

6.

TOTOX value, [c. u.]

11.08±0.93

9.91±0.89

9.27±0.26

12.34±0.53

*

Average concentration of three measurements ± standard deviation.

chain. The chain reaction is started by peroxy-,
alkoxy- and alkyl-radicals:

Changes in peroxide value were also
registered. The peroxide value of reference
walnut oil sample was low enough (2.49
mmol/kg walnut oil). All technological treatment
conditions significantly affected peroxide value
of walnut oil samples. After heat treatment
walnut oil sample had higher peroxide value 3.33
mmol/kg walnut oil in accordance with reference
sample. But the peroxide value of the oil sample
subjected only to dehydration was very low 1.66
mmol/kg walnut oil. The observation is that
thermally treatment leads to a rapid lipid
oxidation of walnut oil.
As with acid value and peroxide value,
technological treatment significantly affected
conjugated trienes content. Reference sample of
walnut oil had the lowest conjugated trienes
content – 3.65 µmol/g walnut oil.
The health benefits of walnut oil are attributed
to its chemical composition. Walnut oil contains
approximately
7%
saturated,
20%
monounsaturated and 73% polyunsaturated fatty
acids [16]. These high levels of polyunsaturated
fatty acids make walnut oil prone to oxidation
and may mean that oil has a limited shelf-life, i.e.
nutritional and organoleptic changes due to losses
of essential fatty acids and formation of volatile
compounds from subsequent degradation of
hydroperoxides.
Oxidation is a radical chain reaction. After an
induction period, it may run very fast under
certain circumstances. A chemical attack on the
alkyl group is followed by a chain reaction,
resulting in a hydroperoxide group (-OOH) in the

R-OO•, R-O•, R•

(1)

The fatty acid RH, by giving a hydrogen
atom, is converted to the alkyl radical of the type
R•. Further, the radical R• activated by interaction
with a molecule of oxygen brings to the
formation of peroxy-radicals (ROO•):
R + O2
R1H

+ ROO

ROO
ROOH

(2)

+

R1

(3)

where R1 - alkyl-radical;
ROO – peroxy-radical;
ROOH – hydroperoxide radical.
Due to the lower energy of 30-40 kcal, the
reaction of oxygen-oxygen debonding ROOH
radical, some of hydroperoxides turns into alkylradicals (RO•) and hydroxyl (HO•):
ROOH

RO + HO

(4)

Immediately after the decomposition of
hydroperoxides, alkyl-radical (RO•) is involved
in reactions with native fatty acids (R1H) forming
a new alkyl-radical (R1• ):
R1H + RO
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influence of technological treatment conditions
on the oxidation process of walnut oil samples
were calculated TOTOX value. Comparison of
data leads to the conclusion that as the
dehydration treatment was applied to walnut oil
physicochemical properties were significant
better (figure 2).
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Peroxide Value, [mmol/kg oil]

The chain reaction ends by combination of
two radicals. It is well known, that this negative
reactions can be stopped by the application of
some technological treatments.
Changes in secondary oxidation products
accumulation were expressed by p-anisidine and
2-thiobarbituric acid values. To compare the

0
Reference sample

Dehydrated and
Dehydrated samp le
thermally treated sample

Peroxide value, [mmol/kg oil]

TOTOX value, [c. u.]

Thermally treated
sample

p-Anisidine value, [c. u.]

Fig. 2. Effect of applied technological treatments on the amount of primary and secondary oxidation
products accumulation in walnut oil samples
radicals. A kinetic assay following the changes in
the absorbance of DPPH• reagent was applied to
evaluate the level of antiradical activities of the
walnut oil samples in the current study (figure 3).

The knowledge of the kinetics of atom
transfer is important because free radicals in the
organism are short-lived species, what implies
that the impact of a substance as an antioxidant
depends on its fast reactivity towards free
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Fig. 3. Reaction kinetics of DPPH• with walnut oil samples
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The dehydrated walnut oil sample had the
highest efficiency to scavenge DPPH• radicals.
However, no significant difference was found in
the inhibiting behavior of the thermally treated oil
sample. The reference sample had the lowest
efficiency to scavenge DPPH• radicals. The
antioxidant potential of walnut oil samples was
expressed as radical scavenging activity (RSC) and
was influenced by the applied technological
treatment (figure 4).

It is well known that the absorbance decreases
as a result of a colour change from purple to
yellow when the DPPH radical is scavenged by
antioxidants through donation of hydrogen to form
the stable DPPH-H molecule. A more rapid
decrease of the absorbance means more potent
antiradical activity, expressed in terms of hydrogen
donating ability of the compounds. The DPPH•
scavenging capacity of biologically active
compounds is mostly related to their phenol
hydroxyl groups.

Radical scavenging activity, [%]

60
50
40
30
20
10
0

Reference sample

Dehydrated and
thermally treated
sample

Dehydrated
sample

Thermally treated
sample

Fig. 4. Radical scavenging activity DPPH• of walnut oil samples
process and also to elaborate improved technology
for walnut oil stabilization.
5. Acknowledgements

In general, this parameter was in the range of
24.11 – 54.73 %. The highest antioxidant function
(minor amounts of DPPH•) was found in
dehydrated walnut oil and sample treated in
combination of dehydration and thermal
processing. Antioxidant potential of walnut oil
may be attributed to the phenolic compounds and
tocopherols present in the oil samples [7].

This work was benefited from support through
the 2817/16.04 project, “Elaboration of methods to
protect walnut lipids (Juglans regia L.) from
oxidative degradation”, funded by the Academy of
Science of Moldova and Moldavian Government.

4. Conclusions
6. References
The results of this research showed the influence of
dehydration, thermal treatment and their
combination on the quality properties (primary and
secondary oxidation products) and antioxidant
potential cold pressed walnut oil. It was
demonstrated that walnut oil possess high quality
after dehydration treatment and quality deteriorates
after combined dehydration and heat treatment. It
is important to underline, that obtained results of
this study are intermediate and could help to
describe the scheme of walnut oil oxidation

[1] AOCS, 1999. Official Methods and
Recommended Practicles of the American Oil
Chemists’ Society. Method Cd 3d-63. Champaign:
AOCS Press.
[2] AOCS, 2003. Official Methods and
Recommended Practicles of the American Oil
Chemists’ Society. Method Cd 8-53. Champaign:
AOCS Press.
[3] AOCS, 1993. Official Methods and
Recommended Practicles of the American Oil

88

Proceeding of BIOATLAS 2014 Conference

activities of Persian walnut oil obtained by several
extraction methods. Industrial Crops and Products ,
45 (2013) 133 - 140.
[8] Martínez M.L., Penci M.C., Ixtaina V., Ribotta
P.D., Maestri D. Effect of natural and synthetic
antioxidants on the oxidative stability of walnut oil
under different storage conditions. LWT - Food
Science and Technology, 51 (2013) 44 – 50.
[9] Popovici C., Saykova I., Tylkowski B. 2009.
Evaluation de l’activité antioxydant des composés
phénoliques par la réactivité avec le radical libre
DPPH. Revue électronique internationale pour la
science et la technologie, no 4, pp. 26-39,
http ://www.revue-genie-industriel.info
[10] Tsamouris, G., Hatziantoniou, S.,
Demetzos C., (2002). Lipid analysis of greek
walnut oil (Juglans regia L.). Z. Naturforsch, 57c,
51-56.

Chemists’ Society. Method Ti la 64. Champaign:
AOCS Press.
[4] AOCS, 1997. Official Methods and
Recommended Practicles of the American Oil
Chemists’ Society. Method Cd 18-90. Champaign:
AOCS Press.
[5] AOCS, 2009. Official Methods and
Recommended Practicles of the American Oil
Chemists’ Society. Method Cd 19-90. Champaign:
AOCS Press.
[6] Calvoa P., Lozanoa M., Espinosa-Mansillab A.,
González-Gómeza D. In-vitro evaluation of the
availability of -3 and -6 fatty acids and
tocopherols from microencapsulated walnut oil.
Food Research International, Volume 48, Issue 1,
August 2012, Pages 316–321.
[7] Gharibzahedi S.M.T., Mousavi S.M., Hamedi
M., Rezaei K., Khodaiyan F. Evaluation of
physicochemical properties and antioxidant

89

Proceeding of BIOATLAS 2014 Conference

OVERVIEW OF NATIONAL MOLDAVIAN REGULATIONS
ON FOOD LABELING
Cristina POPOVICI*, Ecaterina DMITRIEVA*, Adriana BIRCA*,
Iulia IATCO**
Abstract: This review of the global regulatory environment around food labeling,
including nutrition labeling and health claims aims to provide an overview of existing
national regulations and a description of past and future regulatory developments. It
compiles, categorizes, and tabulates national regulations. It also reviews regulations on the
quantitative declaration of ingredients (information which indicates to consumers the
proportion of healthful and less healthful components of the food product).

Keywords: food labeling, national regulations, nutrition and health claims.
packing, which accompanies foods represented
for realization.
According to another national regulation
namely the Parliament Law of the Republic of
Moldova nr. 78 as of 18.03.2004 “On
foodstuffs”, labeling (marking) is any words,
trademarks, registered trademarks, signs,
elements drawn or written, stamped, embossed or
printed on, or attached to a container with
foodstuffs and positioned on any packaging,
accompanying document, notice, label, band or
flange, which is accompanying or is referring to
such foodstuff.
The label must be placed so as not to separate
from a packing and information contained on it
can not be erased. Information on food labels
must be placed in a visible place so that
consumers could read and understand it during
normal conditions of use and purchase. It is
prohibited to extend food’s shelf life, including
by label’s substitution or repacking. It is not
allowed to use such inscriptions whereby foods
are assigned or consumer is suggested
prophylactic or healing properties for some
human diseases during labeling. There are some
exception cases when these properties have been
proved or confirmed by the Ministry of Health of
the Republic of Moldova and also which mislead
consumers about food properties by indication
other properties, origin, identity, features,
composition, suitability, method of production

1. Food labeling
Consumers gather information about the foods
they purchase from a wide variety of sources.
Family knowledge, education, the media and
advertising all convey messages about different
food characteristics; information may also be
found on the food product label. From a health
standpoint, the information on those labels about
the nutritional content and health benefits of food
is particularly important. Two types of such
information appearing on food products are
“nutrition labels” and “health claims”.
By providing information to consumers,
nutrition labels and health claims on foods have
the potential to contribute to the achievement of
public health objectives. Labeling provides
consumers with information about the nutritional
properties of a food and health claims (statements
connecting a food, food component or a nutrient
to a state of desired health) provide information
to consumers about the nutritional and health
advantages of particular foods or nutrients.
Health claims are also a marketing technique
used by food companies.
In the Republic of Moldova food labeling is
carried out in conformity with national
regulations in the food industry. According to the
national regulation No. 996/2003 “Norms on
food labeling and labeling of household
chemicals” food labeling means labeling or
labeling of identification elements on foods or its
*
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information. It would allow to choose a product
that corresponds to consumers’ claims and their
financial possibilities and also to receive the
information about possible risks to which
consumers may be exposed. General national
regulations on food labeling in the Republic of
Moldova are given in table 1.

and manufacturer. The distribution of wrong
labeling foods by any means is prohibited.
2. General regulations
Food labeling mustn’t mislead consumers and
must provide them with necessary, sufficient,
reliable and easily amenable comparison

Table 1. General national regulations on food labeling
Number and title of regulation
1.

2.

3.

4.

5.

6.

Short review of regulation

Regulation No. 996/2003. Norms on Norms on food labeling are mandatory sanitary and
food labeling and labeling of technical regulations and apply to all foods available on
household chemicals.
the market of the Republic of Moldova. These norms
regulate the way of food labeling on the market for the
final consumer and catering enterprises.
The
requirements of these rules also apply to certain aspects
of food products' presentation and advertising.
Regulation No. 78/2004. The law on This law establishes a regulatory framework in the field
food products.
of foods' production, processing and distribution. It also
regulates basic trade's conditions of these foods,
including its security with the purpose of human’s
health protection, protection of consumer interests
concerning foods, ensuring conscientious practices in
the food trade. This law applies to all foods intended for
placement on the domestic market.
Regulation No. 196/2011. Sanitary This regulation establishes the rules concerning
regulation on nutritional content and nutrition labeling and health claims on foods with the
health claims on foods
purpose of ensuring the effective functioning of the
domestic market and a high level of consumer
protection.
Regulation No. 01-04/2004. Sanitary These rules regulate requirements and methods of
norms on nutrition labeling, food nutrition labeling on foods; genetically modified foods;
labeling for special dietary use, food foods for special dietary use; mineral waters; food
labeling genetically modified or food additives; foods enriched with missing nutrients.
labeling that has been obtained from
genetically modified organisms.
Regulation No. 538/2009. Sanitary This regulation establishes the standards for food
regulation on food additives.
additives used in foods with the purpose of ensuring a
high level of public's health protection and a high level
of consumer protection.
Regulation No. 105/2003. The law on This law establishes a regulatory framework for
consumer rights protection.
people’s state protection who acts as consumers.
requirements from the standpoint of his needs
and financial capabilities, as well as learn the
possible risks to which he may be exposed by
purchasing foods. Mandatory food label
requirements are given in figure 1.

3. Food label requirements
According to the resolution of the
Government of the Republic of Moldova No.
996/2003 labeling provides customers with
necessary, sufficient, easily verifiable and
comparable information. It allows him to choose
the food product that corresponds to his
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MANDATORY FOOD LABEL REQUIREMENTS

Product names

The product name
must be an ordinary
for the Republic of
Moldova
If the ordinary name
is absent then a
product description
may be used
The product name
must correspond to
raw materials which
are used in the
manufacture
The trade name
must be
accompanied by
other descriptive
information for
imported foods

A list of ingredients

The list of
ingredients must be
in order of
decreasing of their
amount
The list of
ingredients must
begin with the title
"Ingredients"
The list of ingredients
does not exclude the
indication of food‘s
nutritional content

Date of manufacture,
shelf life and storage
conditions

There must be
indicated the date
of manufacture,
shelf life, and the
date by which the
product retains its
properties on the
label
The shelf life
precedes the
designation "best
before"

Instructions on
using a food product

Should be
indicated in such
a way to ensure
their proper use
If there are no
exact instructions,
they may be
requested by
specific
normative

Indications should
be supplemented
by clarifying the
storage conditions

Name and address
of manufacturer

The country
of origin

Name or trade
name and address
of the
manufacturer,
packer or
distributor must
be indicated on
the label

The country of
origin is indicated
if its absence
might mislead the
consumer relative
to the true origin
of the food
product

For imported
foods should be
indicated the
name and address
of the importer or
distributor,
registered in the
Republic of
Moldova

If the product has
been subjected to
processing in the
second country,
which changed its
properties, it is
considered the
country of origin

Fig. 1. Mandatory food label requirements in accordance with national food legislation
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The net weight

Is indicated in
units of volume
for liquid
products and in
units of mass for
all other products
If the package
contains two or
more individually
packaged
products then
there should be
indicated the net
weight of one
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contain additional relevant information about
their properties and characteristics. Food labels
for special dietary use for babies and small
children mustn't contain any information which
would prevent or would not be favorable for
breastfeeding. Food additives' labels mustn't be
used for assign them prophylactic and healing
properties and also it is not allowed to make any
reference to such properties.

All marks made during labeling, should be
clear, legible, indelible and easily understandable
and placed in a visible place for consumers
during normal conditions of use and purchase.
Marks on the label mustn't be covered or
separated by other instructions, inscriptions or
drawings.
The information contained on the label
mustn’t mislead the consumer. Labeling and the
methods by which it is carried out, mustn't assign
foods with such properties as prevention, healing
or curing diseases or make reference to such
properties. This prohibition does not apply to
natural mineral waters, as well as any foods for
special dietary use, permitted for this purpose by
the Ministry of Health of the Republic of
Moldova.
Some foods require additional mandatory
labeling. Such products include: milk,
concentrated or powdered milk, fermented milk
products, cheese, butter, margarine, meat and
meat products, fish and fish products, eggs and
egg products, vegetables and fruits, natural fruit
and vegetable juices, cool drinks, canned fruits,
chocolate and chocolate products, coffee, salt,
spices, wine, alcohol products, vinegar, sugar.
Food labeling that has been treated with
ionizing radiation is carried out with an
indication on the label “Treated with ionizing
radiation”. Food labeling that has been obtained
from genetically modified organisms is carried
out with an indication on the label "Genetically
modified food’ or "The product obtained from
genetically modified organisms". Food labels for
special dietary use and food additives must

4. Nutrition and Health claims
The use of indications about nutritional
content and health claims on foods is carried out
in conformity with national regulation No.
196/2011 " Sanitary regulation on nutritional
content and health claims on foods " and
regulation No. 01-04/2004 "Sanitary norms on
nutrition labeling, food labeling for special
dietary use, food labeling genetically modified or
food labeling that has been obtained from
genetically modified organisms".
Nutrition labeling on foods is voluntary but it
may be required in case of a food product appears
on the label during its presentation or advertising
to the declaration about nutritional content.
It is allowed to indicate the declarations about
the nutritional content which relate to the energy
value; nutritional substances such as proteins,
carbohydrates, fats, fiber, sodium; vitamins and
mineral salts, when they are present in significant
amounts (more than 15 % of recommended daily
allowance-RDA). Recommended daily allowance
(RDA) for vitamins and minerals are given in
Table 2.

Table 2. Recommended daily allowance (RDA) for vitamins and minerals
No

Nutrient

Unit

RDA

No

Nutrient

Unit

RDA

1

Vitamin A

µg

800

10

Biotin

mg

0.15

2

Vitamin D

µg

5

11

Vitamin PP

mg

18

3

Vitamin E

mg

10

12

Vitamin C

mg

60

4

Vitamin B1

mg

1.4

13

Calcium

mg

800

5
6

Vitamin B2
Vitamin B6

mg
mg

1.6
2

14
15

Phosphorus
Magnesium

mg
mg

800
300

7

Vitamin B12

µg

1

16

Zink

mg

15

8

Folic acid

µg

200

17

Iron

mg

14

9

Pantothenic acid

mg

6

18

Iodine

µg

150

All information about nutritional content is
grouped into one or two groups during labeling.

The first group includes the energy value, amount
of proteins, fats and carbohydrates. The second
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Along with nutritional content there may be
indicated some health claims which mean any
indication whereby declares, supposes or from
which follows the fact of a relationship category
of food, food product or one of its components
with health. Conditions for indications of health
claims are given in figure 2.

group includes the energy value, amount of
proteins, carbohydrates, sugars, fats, saturated
fatty acids, dietary fibers and sodium. Nutrition
labeling may also include amounts of one or
more of the following substances: starch, polyols,
monounsaturated fatty acids, polyunsaturated
fatty acids, cholesterol and any of vitamin or
mineral elements contained in significant
amounts in foods.

HEALTH CLAIMS

Allowed to indicate on foods

Prohibited to indicate on foods

The statement on the need for a varied
and balanced nutrition and a healthy
lifestyle

Instructions which allow assumptions
that health may suffer if you do not
consume this product

The amount of food product and
method of use which are necessary for
obtaining the corresponding positive
effect

Instructions which relate to the rhythm
or to the amount of weight loss

When there is a need to indicate the
people who should avoid eating this
product

Instructions which refer to individual
doctors' recommendations of the
national associations in the field of
medicine, nutrients or foods

The corresponding warning about the
products that may represent a health
risk in case of their excessive
consumption
Fig. 2. Conditions for indications of health claims
health. This review shows that regulations have
many the same approaches to select from when
constructing a regulatory framework. To
maximise the potential of nutrition labels and
health claims to improve public health,
regulations should be developed with long-term
dietary improvements across populations as their
underlying goal.
The effectiveness of nutrition labeling and
health claims in improving national dietary
patterns relies largely on a motivated and
educated public to make healthful choices. This
approach has limitations. If there is to be
significant change, action on nutrition labels and
health claims need to be part of an integrated

It is allowed to indicate health claims which
describe or refer to influence of a nutrient or
other substance on the growth, development and
organism's functions, as well as psychological
and behavioral functions.
5. Conclusions
Food labeling can be an effective means of
helping consumers to make healthful food
choices, although existing evidence concerning
the effect of health claims on diet and public
health is insufficient. Regulations can play a
crucial role in enhancing the potential for
nutrition labeling and health claims to promote
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approach that tackles the increasing rates of dietrelated non-communicable diseases at a
population level, as well as targeting individuals.
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FOOD LABELS – AN OPPORTUNITY FOR INFORMED CHOICE OF
FOOD
M. PETROVA , I. KOSTOVA, N. IVANOVA, I. IVANOVA, S.
DAMYANOVA
Abstract: A survey of consumers’ interest in the information from food labels in Bulgaria
is done. It has been found that the labels have a decisive role in the selection of food
products which puts increasing demands on their appearance and the information given in
them.

Key words: food labels, a survey, food products, consumers.
Introduction

Materials and methods

In recent years, more and more people
appreciate food as a source of valuable and useful
health substances. People realize the role of food
for maintaining good health [3, 4, 6]. Consumers
get the first information on food label.
Do Bulgarian consumers have habits of
informed choice when they buy food and drinks?
Does this count that beautiful, colorful and
effective label sells goods in spite of the
information on it. In order to achieve better
realization of food products on the market,
producers put awards, medals, badges and
trademarks on the labels which can distract
attention from the method of preparation,
ingredients, additives, expiration date and the
producer of the offered product [5-10].
The labeling is based on the Labeling Directive
from 2000. By the end of 2014 is expected to be
replaced by the Regulation for providing food
information to consumers FIC (Food Information
for Consumers) [1, 2].
The purpose of this study is to track consumers’
interest in the information from food labels in
Bulgaria and how it affects food selection. This
study is a part of work team from the Ruse
University- Branch Razgrad, project NUTRILAB
(NUTritional LABeling Study in Black Sea
Region Countries), Project number: 318946 FP7-PEOPLE - 2012 – IRSES.

298 Bulgarian consumers were surveyed in
2013 including 70,42% women and 29,58% men.
The survey was filled out electronically and on
paper. Educational and social status of the
participants are given in Table 1.
Table 1 Social and educational status of the
participants in percentages
Social status
Worker

15,92%

Employee

15,51%

Contractor; Businessman

4,08%

University student

56,73%

Pensioner

2,04%

Unemployed

3,27%

Other

2,45%
Educational status

Secondary education

75,12%

University education

22,54%

Primary education

2,35%

For creating electronic surveys, proceeding the
collected data and displaying results is used MS
Excel program which has a rich set of build- in
statistical and mathematical functions.

Dept. of Biotechnologies and Food Technologies, University of Ruse, Branch Razgrad, Bulgaria,
e-mail: mgpetrova@uni-ruse.bg
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from food labels, 51% have partial trust and 15%
do not trust.

Results and discussions
It is evident from Figure 1 that only 9% of
respondents trust completely the information

Do you trust the information on food labels?

25,11%
50,65%

15,58%
8,66%
Yes, I trust completely
Yes, I trust but not in everything

I trust very little
No, I do not trust

Fig. 1 Do you trust the information on food labels
Do you find the information on food labels
difficult?
Sometimes
Yes
49%
17%

No
34%

Fig. 2 Do you find the information on food labels difficult

Should we be well educated to understand
the information on food labels?
Yes
22%
No
78%
Fig. 3 Education and understanding
66% from the survey participants have some
difficulties with information, 49% of them
sometimes have any difficulties. 34 % from
respondents do not have any difficulties (fig 2).

About 78% of respondents educational status
does not matter to understand the information on
labels (fig. 3).
When reading food labels respondents have the
greatest difficulties with small print (92%); using
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many
numbers
and
symbols
with
uncomprehensible meaning (90 %) or pale and

illegible information (73%) (fig. 4).

Which of the following difficulties have you ever met when
reading food labels?
32,06%

35,00%

31,36%

30,00%

25,44%

25,00%
20,00%
11,15%

15,00%
10,00%
5,00%
0,00%

Very small print

Using many
numbers and
symbols with
uncomprehensible
meaning

Pale and illegible
information

Other difficulties

Fig. 4 Difficulties have you ever met when reading food labels
How the specific data on labels provide clear
information to consumers about the composition
of foodstuffs, it can be seen from the results in
Figure 6.
From the eight shown names of components it
turned out that not all are well- known to the
respondents. They recognize especially the
components which enter into the composition of
commonly consumed foods such as lecithin,

From the results in Figure 5 it is seen to what
extent information on food labels is
understandable for consumers. 30% of
respondents think that the most unclear
information is about the additives in the product
which are marked with the letter E and a number
that specifies the type of additive. The symbols,
the abbreviations and components of the product
are also unclear to the general consumer.

Which information is unclear when reading labels, even if it is
readable?
19%

30%

10%
5%
7%
17%

12%

E- sy mbols

Listed components of the p roduct

Expiration date

Price and weight

Used sy mbols and signs

Ingredients with nutritional value

Some abbreviations

Fig. 5 Which information is unclear when reading labels
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think that it is not necessary to read labels, etc.
The results relating to the degree of awareness of
consumers are presented in Figure 7. It can be
seen that more than half of the respondents read
selectively the information on labels. More than a
third read all product information on labels.

fructose syrup, hydrogenated fats, sodium
glutamate, etc.
Sometimes consumers ignore all information
given on food labels for various reasons: they just
hurry and do not have enough time, they are not a
habit, think that reading labels is a waste of time,
consumers are confident of what they buy and

Which of the following names of food labels are known to you?
32%
37%

Sodium glucomate
Hydrogenated fats
Waterproofed plant proteins
Whey
Modified starch
Egg powder
High- fructose corn syrup
Lecithin
0%

33%
29%
39%
46%
40%
46%
20%
Yes

40%

79%
73%
79%
87%
73%
66%
69%
61%
60%

80%

100%

No

Fig. 6 Which names of food labels are known

Do you read everything given as information on food labels?
70,00%
60,00%
50,00%
40,00%

60,29%

35,41%

30,00%
20,00%
4,31%

10,00%
0,00%
I do not read

I read but not
everything

Yes, I read

Fig. 7 Do you read everything on food labels
One of the most discussed issues related to health risk and also information about availability
labeling of foods and drinks is about compulsory of genetically modified objects (fig.8).
Is it true that a good label is an important factor
information that should be available to
consumers. To the point what should be the in selecting food? Figure 9 shows that half of
compulsory information on food labels the respondents make their choice of food according
respondents placed first the need for information to the label.
about dangerous components which carry a
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What information should be on food labels according you?
46,51%
50%
40%

30,81%
14,24%

30%

5,23%

20%

3,20%

10%
0%

About
Availability of Country, regionI do not know I
Other
dangerous
GMO
of production have never
information
components
thought
which carry a
health risk

Fig. 8 What information should be on food labels according you

Does the labels influence on your choice?
8,8 8%

41,59%

49,53%

Yes, always

In a less extent

It does not affected

Fig. 9 Does the labels influence on your choice

Producers looking for attractive ways to attract
attention to their products they often overburden
labels with attractive and effective pictures,
graphical objects and facts which do not give a
correct notion and even distort the information. Is
it necessary to change food labels?
The results from Figure 10 show that the labels
should be improved according a third of the
respondents, 28,08% think that labels should be
simplified and 16,44% of the respondents prefer
a new vision.

In this context, the following issues about
specifying the preferred changes in labels that
support and make convenient shopping.
According to the Table 2 preferred changes in
labels are directed to protecting consumers and
information about the specific use of products.
The other suggestions concern using special
symbols and illustrations and colors to make
easier the visual way of informing consumers.
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Is it necessary to change food labels?
9,59%

Yes, it needs improvement

12,67%

Yes, other changes

16,44%

Yes, they need to be simplified

33,22%

Yes, new vision is needed

28,08%

No, everything is achieved
0,00%

10,00%

20,00%

30,00%

40,00%

Fig. 10 Is it necessary to change food labels

Index
Using different colors
Special symbols and illustrations
Instructions for whom the products are dangerous

Table 2 Suggested changes to the labels
% of respondents
17,07%
20,43%
33,54%

Indicating for whom the products are intended

25,00%

Without any changes

3,96%

Does food influence on your health? Please give your
8,92%
opinion.
31,46%
7,04%
6,10%

46,48%
It influences to a great extent
It influences to a certain extent
It influences in a less extent
It does not affect
I have no opinion
Fig.11 Does food influence on your health
The extent to which food affects the health of
consumers, it can be seen in Figure 11.
According 47% of respondents food influences
greatly on human health and only 7% disagree.
In this connection it is important to study and
analyze the process of shopping, what motivates

consumers to buy a certain type of food and not
to buy other. Therefore the next issue concerns
the way of selecting food.
According to the results from Figure 12 the
most important factor when shopping is the
information on labels of food and drinks.
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Therefore, the labels have a decisive role in
selecting food products which puts increasing

requirements to their appearance and the
information in them.

How do you select food in the shops?

I rely on my experience of life 16%
Different way that is not specified 7%
I go to the certain stand by habit 15%
I read the names of products in the price list on the shop windows 17%
I read the labels 45%

Fig. 12 How do you select food in the shops

Conclusion
The survey done among Bulgarian consumers
in 2013 shows that labels should provide clear,
understandable
and
complete
product
information.
Desire for quality and healthy lifestyle requires
improving awareness and culture of shopping.

6.

7.
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RESEARCH OF PROCESS OF OUTPUT OF FOAMED MIXTURES
MADE OF RAW FISH
A. YASHONKOV

V. SUKMANOV

Abstract: The article provides the results of dependencies of duration of the process of
foaming and drying of raw fish on temperatures, pressure of the process and density of initial raw material stuffing were determined, as well as experimental relations of the temperature on the lateral surface of a floating feed granule for trout during glazing process and
the speed of the movement of granules in the glazing agent were stated. Rational parameters of the process of foaming, drying and glazing in processing of raw fish into foamed
mixtures have been proposed.

Key words: fish raw materials, foaming and drying, glazing, experimental research, rational parameters.

Fish and fish products play an important role
in the human diet. Fish flesh is marked by high
nutritive value. The need of population in food
protein is satisfied on the account of fish and fish
products for 20-30% [1]. Nowadays the average
consumption of fish products in Ukraine does not
exceed 12 kg per capita annually with the physiologically substantiated annual norm of consumption of fish products as 20.1 kg per 1 resident [2].
The current situation may be improved on the
account of expansion of the range of the output of
fish products by food enterprises, development of
new useful food stuffs made of aquatic organisms
having demand within the population.
Apart from food goals, about 28 million tons
of fish are used annually for feeding purposes
including feeds for fish farming [3]. In order to
provide intensive growth of aquaculture it is necessary to apply correctly balanced feeds. It
makes possible to increase the efficiency of aquatic farms significantly. One of the basic problems
in output of floating feeds for fish farming is difficulty in balancing of these feeds in respect of
essential components [4].
The solution of the stated above problems is
possible when processing raw fish material into
foamed mixtures, and the quality of the obtained
products (including the content of vitamins) may
be increased on the account of reduction in temperature during thermal processing down to
55° .

At present the foamed fish products are produced by means of extrusion, intensive thermal
processing at temperature more than 120º taking place [5]. This method was adopted as a basis
for research, reduction of thermal processing
temperature having been provided on account of
operational pressure.
A new method of processing required designing of apparatuses for processes and undertaking
experimental research in order to determine rational parameters of the process.
Proceeding from the stated above, the aim of
the paper has been determined: development and
research of the process of output of foamed mixtures made of raw fish materials at temperature
not more than 55° and estimation of the rational
parameters for this process.
In order to achieve the aim outlined, the following tasks have been solved: analytical overview concerning the problem of research, development of the pilot equipment, planning of the
experiment, analysis of disperse composition of
the foamed products, estimation of the rational
parameters of the process, preparation and obtaining legal documents for the proposed equipment and technique. As final products of raw fish
processing into foamed mixture the following
products are reviewed:
– Food product – Snack «Khrustik rybnyi
(Fish crunch)» - minced meat of round goby as
an initial raw fish.

Dept. of Equipment for Food and Fish Processing Industries, Kerch State Maritime Technological University, Ukraine,
e-mail: jashonkov@rambler.ru
Dept. of General Engineering Studies, Donetsk National University of Economics and Trade, Ukraine,
e-mail: sukmanov53@mail.ru
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– Feed product – floating feed for rainbow
trout fingerlings. The recipe of the feed was
calculated by means of the option «Finding solution» of the software Microsoft Office Excel
2010. Data about food value of the raw fish and
its chemical composition were used [6, 7]. Table 1 gives results concerning composition of
the feed mixture; Table 2 provides data about

the requirements for chemical composition of
feeds and how to apply these requirements for
selected recipes.
In order to carry out the preliminary studies
the laboratory installation was used (Patent of
Ukraine for useful model 55632), the photo
and principal scheme of which are given at Figure 1.
Table 2 – Requirements for granulated feeds for trout and
parameters for finished feed

Table 1 – Estimated data about composition
of feed mixtures for trout
Component

Content, %

Parameters

Black Sea sprat
Soya oilseed meal
Canola oilseed meal
Sodium chloride
Limestone flour

68.0
2.0
2.0
1.5
2.0

Protein
Fats
Fibre
Mineral salts
Humidity

Requirements,
%
40.00-50.00
5.00-13.00
2.00-5.00
10.00-15.00
Up to 15.00

Factual content, %
41.38
12.45
3.95
10.30
12.0

Fig. 1 – The photo and principal scheme of the laboratory installation
1 – operational chamber; 2 – water bath; 3 – auxiliary chamber;
4 – vacuum pump; 5 – vacuum gauge; 6 – temperature sensor
The principle of the installation operation is as
follows: vacuum was created by means of the
vacuum pump 4 via the three-way cock in the
auxiliary chamber 3. The specimens of products
under research were placed in the operational
chamber 1. By means of the water bath 2 the operational chamber was heated. After achieving
the desired temperature, the operational chamber

was connected with the auxiliary one; a sharp
decrease in pressure took place – a liquid in the
specimens under review boiled.
In the course of the preliminary experimental
research the positive results were obtained, this
making possible to propose a principally new
method of raw fish processing into foamed mix-
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tures at temperature 55º (Patent of Ukraine for
useful model 65473).
The quality of foaming for products obtained
was checked by organoleptic properties for

snacks and by visual estimation of the time taken
by feed granules to be found on the water surface
(Table 3).

Table 3 – Results of research in duration of occurrence of foamed fish raw materials on water
surface
Granules obtained by
Parameter
Swelling of granules
Loss of shape by granules
Suspended state of granules in water
Complete destruction of granules

Drying at atmospheric pressure, min.
5.5
7.0
12.0
15.5

The different time of granules occurrence on
the water surface is explained by the availability
of pores formed during foaming. This is proved
while comparing cross-sections of these granules.
The cross-sections were studied by means of a
digital microscope (Bresser LCD Micro) with 4fold magnification (Figure 2). On photos of
cross-sections of granules for drying at the at-

Drying at
pressure
10 kPa, min.
38.5
42.5
60.0
69.0

Foaming and drying at
pressure 10 kPa, min.
128.0
131.0
168.5
182.0

mospheric pressure (Figure 2 ), drying of granules under vacuum (Figure 2b), foaming and
drying of granules under vacuum (Figure 2c) it is
seen that the foamed product has much more
pores filled with air, i.e. obviously we can see the
difference of the foamed product from the dried
one. The material had similar structure.

a)
b)
c)
Fig. 2 – Cross-section of granules obtained by various ways of production
The further research required modernization
of the apparatuses for the process. Modernization
of the laboratory installation made possible to
increase efficiency of the research, join in one
operational chamber the processes of foaming
and drying as well as to control loss of liquid
without withdrawal of the product out of the installation.
The photo and the principal scheme of the
modernized installation (Patent of Ukraine for

useful model 76438) are given on Figure 3.
The scheme consists of the operational chamber
1, water bath 2, auxiliary chamber 3, vacuum
pump 4, thermoscales 5, sensor of which 6 is
placed on the control panel. Besides, the control
panel incorporates switch 7, control lamp 8,
thermostatic regulator 9, and the screen with
readings of temperature in the operational chamber 10. As well the installation consists of connecting, stopping and measuring devices.
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Fig. 3 – Photo and principal scheme of the pilot installation for foaming raw fish materials
1 – operational chamber; 2 – water bath; 3 – auxiliary chamber;
4 – vacuum pump; 5 – thermoscales; 6 – screen of thermoscales; 7 – switch; 8 – control lamp;
9 – thermostatic regulator; 10 – screen for readings of temperature in the operational chamber
In order to estimate the effect of modes on the
processes of foaming and drying the statistical
method of the experiment planning was applied,
as well as full factorial experiment of 23 type was
undertaken. The input parameters were considered to be the following ones: temperature (t,
ºC) and pressure ( , kPa) in the operational
chamber and the density of stuffing of the initial
raw material into the perforated moulds ( ,
Factors
, kPa
t, º
, kg/m3 (snacks)
, kg/m3 (feedstuff)

kg/m3). The output parameter was adopted to be
the duration of the process ( , min.), which affected the efficiency and energy consumption.
In order to preserve thermally labile vitamins
and to provide the required foaming and firmness
of the product on the basis of the preliminary experimental research the intervals in variability of
the input parameters[8] were estimated the results
of which are given in Table 4.

Table 4 – Variable parameters of the process of foaming and drying of raw fish
The basic level
Unit of variability
The upper level The lower level
12.5
2.5
15.0
10.0
50.0
5.0
55.0
45.0
1160.0
60.0
1220.0
1100.0
1155.0
105.0
1260.0
1050.0

Results of the full factorial experiment were
verified for trustworthiness applying coefficients
by Student, Fisher and Cochren.
The dependence of the foaming and drying
process duration on the temperature and pressure
in the operational chamber, as well as on density
of stuffing of the initial raw material was estimated:
- for snacks made of round goby minced meat:
=1.564· -2.068·t+0.2135· -12.520
(1)

- for floating feeds for trout:
=24.140+1.472· -1.550·t+0.102·

(2)

In order to calculate the minimum values for
equations (1) and (2) with specified limits for
variable factors the methods of convex optimization (simplex methods) were applied using the
function «Finding solutions» of the table editor
Microsoft Office Excel 2010. The values to be
found for variable parameters were given in Table 5.
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Table 5 – Results for determination of rational parameters for the foaming and drying processes
Type of the product
, kPa
, kg/m3
t,
Snacks
10
55
1100
Feeds
10
55
1050
One of the stages in the process of output of
floating feed for trout according to the proposed
technological scheme [9] is glazing. The studies
of this stage were aimed at estimation of the rational parameters for the glazing process.
In order to reduce power consumption and to
increase the efficiency the scheme of glazing under which granules with temperature 50º moved
in the glazing agent (gelatin solution) with temperature 18-20º was adopted. Non-stationary
heat exchange took place: a granule chilled, the
glazing agent adjacent to it got warm. At reaching the temperature 32º (temperature of melting/crystallization of food gelatin P11) a granule
covered with a layer of the glazing agent on the
account of adhesive properties. A granule was
Factors
V, m/sec
, sec.

taken away from the gelatin solution into the ambient environment where the further chilling of
the granule with gelatin crystallizing took place.
In order to determine the effect of the modes
on the glazing process the statistical method of
the experiment planning was applied and the full
factorial experiment of 32 type was carried out.
The variable factors were adopted be speeds of
moving granules in the glazing agent (V, m/sec)
and duration of the glazing process ( , sec.). The
output parameter was adopted to be temperature
on the lateral side of a granule of floating feed for
trout (t, º ). Basing on the data of the preliminary
studies [10], variable parameters of the glazing
process were estimated, they being given in Table
6.

Table 6 – The variable parameters for the process of glazing the raw fish material
The basic level
Unit of variability
The upper level
The lower level
0.03
0.02
0.05
0.01
30.00
20.00
50.00
10.00

The results of full factorial experiment were
verified for trustworthiness by applying coefficients by Student, Fisher and Cochren. The dependence of the temperature on the lateral side of
granule under the process on the speed of granule
movement and duration of the process:
t=52.89+0.006· 2-141·V-0.67·

(3)

The process of glazing should take place until
chilling of the lateral surface of a granule down
to the temperature of melting/crystallizing of the
glazing agent (t=32ºC).
In order to calculate the minimum value for
equation (3) and t=32ºC, under which the maximum efficiency and minimum power consumption are provided, with specified limits of the variable factor V methods of convex optimization
(simplex methods) were applied using the function «Finding solutions» of the table editor Microsoft Office Excel 2010. The value to be found
for the speed of movement was equal to
V = 0.05 m/sec. Thus, the duration of the glazing
process at the speed of granules movement
V = 0,05 m/sec and chilling of the lateral surface
of the granule down to temperature 32º made
up 27.4 sec. As a result of studies there has been

developed a new method for processing of raw
fish into foamed mixtures at the temperature of
thermal processing 55º . In order to implement
this provision there has been designed the installation integrating the operational and auxiliary
chambers, vacuum pump, water bath, thermoscales, stopping and controlling devices.The examination of the product obtained by various
ways with 4fold magnification under the microscope revealed that the foamed product had much
more pores filled with air as compared with dried
product. In the experimental way rational parameters for the processes of foaming and drying
were determined which provided the maximum
efficiency with minimum power consumption.
These parameters were equal to: for snacks –
pressure in the operational chamber =10 kPa,
temperature in the operational chamber t=55º ,
the density for stuffing snacks =1100 kg/m3; for
floating feeds – pressure in the operational chamber =10 kPa, temperature in the operational
chamber t=55º , density of stuffing for granules
=1050 kg/m3. Glazing as a stage of the process
of output should be carried out
for
27.4 seconds with the speed of movement for
granules through the glazing agent 0.05 m/sec.

107

Proceeding of BIOATLAS 2014 Conference

The further research will be aimed at development of the design of the apparatus of continuous action for the processes of foaming and

drying raw fish and designing the workshop for
processing raw fish into foamed mixtures in order
to implement at the fish processing enterprises.
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METAL LEVELS IN WINE BETWEEN TOXICITY AND BENEFICIAL
EFFECTS ON HUMAN HEALTH
G. VASILE SCAETEANU , R.M.MADJAR*, C.CALIN
Motto: “Wine is sunlight, held together by water.” (Galileo Galilei)

Abstract: This paper presents a mini review of the existing literature data concerning
sources of metals in wine, role of metals in wine quality and their concentration in wine,
analytical methods used for their quantitative determination and their impact on human
health. The main focus is set on manganese, iron, copper, zinc, lead, cadmium and
chromium since these elements affect most often wine quality and human health.

Keywords: metals, wine quality, health.
I. Introduction
Wine occupies an important place in many
cultures and it is often associated with religious
purposes. Nowadays, wine is a beverage
commonly consumed worldwide being an
important source of minerals for humans. Owing
to their beneficial influence on human health,
wines were investigated intensively over last
decade. Consumed in small amounts may present
health benefits that has been highlighted in many
scientific papers [1, 2]. For example, there are
studies which emphasizes that polyphenols
(resveratrol) found in red wines present
significant antioxidant protection [3]. Other
studies present the health-protective properties of
wines attributed to their capacity to eliminate free
radicals [4].
Wines contain some metallic species that are
essential to human body and consumption of
wine in moderate quantities may cover the
physiological needs. On the other hand, the
presence of some metals such as lead, cadmium,
nickel, chromium may create toxicological issues
[5].
Composition of wine varies depending on soil
characteristics (metals and nutritive species
contents, physical properties), phytosanitary
treatments
(Bordeaux
mixture,
zinc
thiocarbamates), oenological practices or
fraudulent addition of forbidden chemicals.
Nevertheless, there are some components present
in all cases: water, alcohol, organic acids, sugars,
polyphenols, anthocianins, volatile acids,

vitamins [6]. Wines contain different metallic
ions, some of them being involved in
winemaking processes. Potassium concentrations
in wines are between 0.5-2 g/L, red wines being
richer than white ones [7]. Also, potassium it is
added as metabisulphite or carbonate during wine
making processes [6]. Sodium is encountered in
small concentrations that range between 10 up to
40 mg/L [7], but it also may be added illicitly as
chloride [6]. Wine contains magnesium in higher
concentrations (60-150 mg/L) than calcium. In
red wines, calcium levels are slightly lower than
those found in white wines [7]. Even if the metals
concentration is a very small percentage of wine
composition, it plays an important role in wine
making process and wine quality. The analytical
assessment of metals in wines it is used often to
characterize the wines by their authenticity,
geographic origin [8], to certify its quality
concerning the maximum allowable limits
according to different regulations and to detect
falsifications of wines. Mineral profiles of wines
are unique to a geographical location and could
be used as chemical descriptors to discriminate
the geographical origin due to the direct
relationship with soil characteristics [9].
In contrast with those mentioned above, there are
concerns regarding exposure to some metals
known as "heavy metals" found in wines and if
concentrations are significant, the beneficial
effects are outweighed by adverse effects. In the
light of these considerations, a brief review
regarding heavy metals contents in wines
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worldwide and the possible effects on human
health is appropriate.
II. Sources of metals in wines
The presence of metals is wine is corelated with
some factors such as grape variety, soil, climate,
culture technology, winemaking processes (figure
1).

Literature studies reveal two fractions of iron:
"physiological iron" (2-6 mg/L) that comes from
grapes and "technological iron" (up to 60 mg/L)
that comes from the dust deposited on grapes,
from machines, transportation equipments [7,
13].
Chromium is encountered in wine in small
concentrations, probably due to interaction with
metallic containers. Some studies indicate that
chromium content increase significantly with the
age of wine, probably as a result of
contamination with chromium oxides used for
pigmentation of the bottles [14]. Also, species
grown on chromium contaminated soil contain
higher levels of chromium [15].
III. Role and importance of metals for wine
quality and effects on human health

Fig. 1. Sources of metals in wines (endogenous
sources - solid line, exogenous sources - dotted) (after
Pohl, 2007) [10]

Application of phytosanitary treatments and
fertilizers may increase Cu, Cd, Mn and Pb levels
in wines. Moreover, wines produced from
vineyards located in industrial areas present high
content of lead [11].
Copper and zinc are assimilated from soil, from
phytosanitary treatments or from equipments
used in winemaking processes. Vineyard topsoil
in the Bento Goncalves region from Brazil was
strongly polluted by copper. Copper soil
accumulation depends on soil type, its total
concentration varied between 211 and 1504 mg/
kg in Ferrosol (FR) vineyard soil, between 1508
and 3215 mg/ kg in Podzol (PZ) vineyard soil
and copper concentration was lower compared to
PZ and FR in the Arenosol (AR) vineyard soil,
varying from 36 to 689 mg/ kg (fraction <63
mm). Copper distribution in soil profile relate
that in vineyard soils on volcanic rocks, copper
concentration drastically decreased within the
first 10 cm [12].
It has been found that grape must contain
aproximately 5 mg/L copper [7], most of it
coming from fungicidal treatments with
Bordeaux mixture against Downy Mildew.
Dithiocarbamate fungicides may represent an
important source of zinc in wine. Other zinc
source is winemaking equipment (pumps, hose
connections, taps) [7].

Metal toxicity and bioavailability depends of
chemical form and of concentration. In wines,
metals are present as free ions or complexed with
organic species that are encountered in wine
(organic acids, polyphenols, saccharides).
Metals are important for efficient alcoholic
fermentation of wine and affect their properties
such as stability, flavor, freshness, aroma, colour,
clarity and taste [10].
Zinc is less toxic than other metals (cadmium,
lead) and presents an important role in the
nutrition and health of plants, animals and man.
Zinc is a component of a variety of enzymes
(dehydrogenases, peptidases, proteinases and
phosphohydrolases) [16]. Excessive intake of
zinc can have long term effects whereas the
deficiency syndrome manifests itself by
retardation of growth, anorexia, lesions of skin
and affects the function of reproductive organs
[17].
There are studies that pointed out that zinc causes
the persistence of the sour taste, meanwhile iron
changes the wine flavor [18].
Copper is an essential micronutrient for normal
plant metabolism, playing an important role in a
large number of metalloenzymes, photosynthesisrelated plastocyanin and membrane structure but
it has been reported to be among the toxic heavy
metals [19, 20]. Copper is essential in humans for
bone formation, elastin synthesis, energy
metabolism, nerve transmission, normal hair
growth, pigmentation of the skin and red blood
production [21]. Excessive intake of copper may
cause heamolysis, hepatotoxic and nephrotoxic
effects. Continuous ingestion of copper from
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food induces chronic copper poisoning in man
[17].
High copper content can cause spoilage leading
to pinking of red wine and haze formation [22].
Cu, Fe and Mn are involved in oxido-reductive
reactions resulting from wine browning, case,
turbidity or astringency [23]. The phenomena
named "browning" that affects especially white
wines is based on a process of continuous
oxidation, a loss of aromatic freshness and the
appearance of precipitates in bottled wines [24].
To minimize these effects, it is recommended to
maintain copper levels below 0.3-0.5 mg/L
[24,25].
Manganese is an essential trace element and
both deficiency and excess of manganese have
detrimental health effects and are associated with
disease states. Excessive intake of manganese
(inhalation, ingestion), may result in central
nervous system pathology. Health effects caused
by lower levels of manganese exposure are not
well defined, due to more subtle signs, this aspect
requiring further investigation [26].
Iron is involved in a wide variety of metabolic
processes as oxygen transport, DNA synthesis
and electron transport. Disorders correlated with
iron metabolism are among the most encountered
diseases in humans meanwhile, iron toxicity is
nearly always due to accidental ingestion of iron
supplements
mainly by children
[27].
Polyphenols present in different food products,
including wine, exhibit inhibitor effect on iron
absorption [28].
Manganese and iron play an important role in
chemical processes that involve acetaldehyde,
one of the main parameters in wine quality
control. At low levels, acetaldehyde can
contribute to fruity aromas of a wine. Manganese
favors it formation meanwhile, iron catalyzes
acetaldehyde reaction with phenols [23].
Iron is important because when it is present in
excessive quantity, it may cause cloudiness and
colour change. When wine is aerated occurs
oxidation Fe(II) to Fe(III) which is responsible
for the appearance of blue casse (precipitation of
colouring matter) or white casse (cloudiness in
white wines) [29].
Lead as a well-known toxic heavy metal that
accumulates in human’s body through food chain
and endangers mankind’s health [30]. It is
estimated that from 70% intake of lead from food
and drinks, the wine is the alcoholic beverage
that shows the highest level of lead [13]. As far
as it known till today, lead has no essential
function for plants, animals and microorganisms

and it inhibits the thiolic groups of some
enzymatic systems, especially those that
potentate haemoglobin synthesis [31]. Chronic
effects of lead on heme synthesis have been
reported, with inhibition and reduction of various
enzymes in blood and urine [32, 33]. Chronic
intoxications can arise through the regular
consumption of foodstuffs that are only slightly
contaminated with lead.
Literature studies report many cases of lead
poisoning with homemade wine left for
fermentation in a glazed earthenware vat [34].
Cadmium is one of the most well-known
environmental intoxicants and causes serious
damage in kidneys, lungs, bones and also
anaemia and sometime hypertension [35]. Also,
the balance of other minerals such as P and Ca in
the body is also disturbed by high intake of Cd
[36].
IV. Metals content in various types of wine
and legislative regulations
The levels of metals with biological importance
and toxic ones will be compared with the limits
set by the Organization International de la Vigne
et du Vin (OIV) (table 1 - metal content in white
wines and table 2 - metal content in red wines).
The Romanian regulations [37] are similar with
those imposed by OIV, excepting the maximum
admitted level for lead which is 200 g/L.
According to Gayon [7], all wines contain small
quantities of manganese (1-3 mg/L) due to
vineyard soil or winemaking techniques. The
manganese content in wines could reach
accidentally the value 10 mg/L, this being a
consequence of fungicide contamination (Maneb,
for example) or to fraudulent treatments with
potassium permanganate (to intensify the colour
of red wines or to desulfitation of white wines)
[51]. Research studies indicated that white wines
accumulate lower manganese that red or rosé
wines, mainly due to winemaking techniques [7].
To highlight the statement above, study carried
out by Scaeteanu et al. on Romanian wines [52]
revealed that the average manganese content
ranges between 0.856-0.963 mg/L for Tamaioasa
Romaneasca (white), 0.788-0.947 mg/L for
Sauvignon Blanc (white), 0.621-0.738 mg/L for
Riesling Italian (white), 0.488-0.595 mg/L for
Feteasca Alba (white), 1.261-1.340 mg/L for
Busuioaca de Bohotin (rose) and 1.231-1.354
mg/L for Feteasca Neagra (red).
Other studies indicate that manganese content in
wines (France) ranges from 0.435 to 7.836 mg/L
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in red samples and from 0.844 to 1.805 mg/L in
rosé ones [53]. Ferreira et al. [54] found that the
content of manganese in some wines varied from
0.78 to 2.89 mg/L.
The Organisation International de la Vigne et du
Vin (OIV) fixed an uppermost level for some
metals in wine, but there is no legislative
limitation for manganese level.
Wine contains naturally up to 25 mg/L of iron
[29], 2-6 mg/L being present due to the iron
content of grapes [7, 13]. Iron casse may appear
in the case of wines with higher iron content than
5-10 mg/L.
At low concentration, copper is involved in
oxidative transformations that occurs in red wine
ageing, promotes oxidation of iron and casse,
specific mainly to white wines, that are not very
well protected from redox processes, as red ones
[7].
At the concentrations around 1 mg/L causes
turbidity. To minimize the incidence of these
unwanted transformations, it is recommended to
maintain copper level below 0.3-0.5 mg/L [25].
At high doses it is toxic, which it justifies the
legal limit of 1 mg/L [7]. The copper content is
correlated with wine quality.
Researches carried out on wines from Romania
[55] indicated that copper content is higher in
white wines (0.255-0.538 mg/L) than red ones
(0.122-0.214 mg/L). The average value retrieved
for cooper in two major wine producing areas
from Southeast Romania (‘Valea Calugareasca’
and ‘Murfatlar’), and also wine from the region
of Moldova (Eastern Romania) was 0.602 mg/L
in white wines towards 0.347 mg/L in red wines
[43]. Literature studies indicated that red wines
undergo higher must aeration during the
winemaking process and their higher oxygen
content may increase copper oxidation and
copper salt precipitation. This causes, usually a
higher copper content in white wines as reported
by Ostapczuk et al [56]. The same difference
between copper content in white and red wines
was reported by Provenzano et al. [57].
Literature survey regarding zinc content in wines
revealed that in most cases (table 1 and 2) found
contents were below limit set by OIV (5 mg/L),
excepting study carried out by Galani-Nikolakaki
et al. [58] when zinc ranged from 0.06 mg/L up
to 5.5 mg/L. Zinc content of wines increases if
during vinification processes are used zinc
containers and when zinc containing pesticides
are used.

Lead is a toxic metal and wine contamination
with it is a problem dating back to ancient times.
Because of unwanted physiological effects on
human beings (nervous central disturbances,
biosynthesis of haemoglobin), the threshold limit
value in wines set by OIV have been lowered
progressively from 600 g/L [7] in 1953 to 150
g/L in 2013 [59]. Wine does not contain
excessive levels of lead (60 g/L) and most of
the researches present lead levels lower than
maximum admitted level (150 g/L). In some
cases, it was recorded concentrations that are
higher than this threshold [39]. Increased lead
levels may be associated with environmental
pollution or winemaking processes. Anyway,
within last years it have been noticed a clearly
visible decrease of lead content in wines.
Analyzing the literature data concerning
cadmium levels in wines it is observed that
follows a wide variation: from undetectable
levels up to values higher than maximum
threshold (10 g/L). Cvetkovic et al. [42]
analyzed cadmium content in white and red
wines from different regions of Macedonia and
observed that cadmium levels are higher in red
(0.28-0.90 g/L) than in white ones (0.100.65 g/L).
The investigations of chromium content in wines
are associated with its toxic potential. It is known
that in human body, chromium it is involved in
glucose metabolism and excessive amounts of
chromium may produce serious health
disturbances.
Cabrera-Vique et.al [14] determined levels of
chromium in French wines and the results
indicated that white wines contain 6.60-43.90
g/L, red wines contain 6.60-90.00 g/L,
meanwhile in champagne were found
concentrations that ranges between 10.50-36.00
g/L. Also, the same research team stated that on
the basis of the analysis of chromium contents for
different vintage wines from the same vineyard
and winery, chromium levels increase with the
age of wine, probably due to contamination by
stainless steel or glass bottles that contain
chromium oxides.
Contrariwise, Cvetkovic et al. [15] observed for
Macedonian wines that white wines contain
higher levels of chromium (8.90-37.80 g/L) than
red ones (9.90-19.30 g/L) due to contamination
that appear during wine production and storage.
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Table 1

Table 2

V. Analytical methods for metal analysis in
wine
Wine analysis presents a great importance
because chemical species present into its
composition influence stability, organoleptic
properties and some of them present hazardous
potential for consumers. Moreover, wine analysis
is recommended when considering possible fraud
involving branded products.
Selection of appropriate method for metal
analysis is made accordingly to the metal
concentration, number of metallic species present
in the sample and matrix effects (interferences).
International Organization of Vine and Wine
considers and recommend that for routine
analytical control of metals in wine is suitable

atomic absorption spectrometry (AAS). Major
metals (manganese, iron, copper, zinc) are
atomized satisfactory by air/acetylene flame
when method is flame atomic absorption
spectrometry (FAAS). In some cases, FAAS is
capable to detect ultra trace elements after a
preconcentration
stage.
Furthermore,
preconcentration and separation methods are
needed when the concentrations of metallic ions
in wines are too low to be determined directly
[60].
Sample decomposition before analysis is required
in many cases. Wet digestion using nitric acid
and
hydrogen peroxide or microwave
mineralization with nitric acid to oxidize the
organic matrix is usually performed to
decompose wine samples [24].
In the case of FAAS, it has been observed that
matrix effects are mitigated probably due to the
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flame robustness and when dealing with matrix
effects due to refractory compounds, this
inconvenient is removed by optimizing gas flows
[61].
Because of their capacity to determine
concentrations much below their maximum
threshold, for trace and ultratrace metals are
usually approached electrothermal atomic
absorption spectrometry (ETAAS) [14, 15, 42,
62, 63 ], hydride generation atomic absorption
spectrometry (HGAAS) [62, 63], inductively
coupled plasma atomic emission spectrometry
(ICP-AES) [63, 64], inductively coupled plasma mass spectrometry (ICP-MS) [9, 65, 66], total
reflection X-ray fluorescence spectrometry
(TXRF) [67], square-wave anodic-stripping
voltammetry (SWASV) [68]. ICP-MS and ICPAES are analytical techniques mostly reported in
literature for multielement analysis that are
characterized by high sensitivity.
Parameters that may influence the elimination of
matrix effects in the case of ETAAS are furnace
characteristics, temperature program and
selection of modifier [61]. During the direct
analysis of complex matrixes, the non-specific
background absorption from interfering species
occurs often and may produce erroneous results.
To minimize this aspect it is recommended the
application of a continuum deuterium source or
Zeeman effect as background correction [24].
In last decade was introduced commercially highresolution continuum source atomic absorption
spectrometry (HR-CS AAS), a new alternative
technique for determination of trace and
ultratrace metals in wine samples. Continuum
source is a xenon short-arc lamp that provides the
opportunity to determine almost known elements,
other advantages being represented by the
possibility to use the principal and secondary
lines and to extend the linear working range [69].
Taking into consideration the importance of
metals winemaking processes but also their
relevant implication for human health, it is worth
noticing the scientific papers that has been
focused on development of suitable analytical
methods for the assessment of these species.
VI. Conclusions
As a conclusion of this brief overview, metals
influence many aspects of wine production and it
therefore absolutely necessary to understand the
role of metals in winemaking processes to ensure
and improve wine quality.

Considering vinification processes, metals
determine wine quality and have a great effect on
human health and well-being. Knowledge of the
metal content of wine is crucial for not only
winemakers but also consumers. Certainly,
because of the nutritional value of metals in wine,
analysis of the total contents of major, minor and
trace metals is of a particular interest with respect
to quality and safety of wine.
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PERSPECTIVE ON HUMAN EXPOSURE TO PESTICIDES AND THEIR
METABOLITES IN DIFFERENT MEDIA
R.M.MADJAR , G.VASILE SCAETEANU*, C.CALIN
Abstract: Pesticides use has indubitably increased the agricultural production but beside
beneficial effects, persistent residues present tremendous harmful impact on environment
and on human health. Lately, it has been observed that exposure to pesticides is
increasingly linked with serious diseases. In this context, pesticide safety, regulation of
pesticide use, integrated pest management and suitable application technologies represent
the strategies that assure a minimisation of human exposure and of environmental
pollution. In the light of these considerations, is appropriate to present a brief review
regarding pesticides and the effects on human health.

Keywords: agriculture, pesticide, pollution, pesticide residue, health.
I. Introduction
It is widely known that agricultural activities
produce a diverse range of harmful on
environmental quality and the main danger is
correlated with the contaminants as a result of
agricultural
practices.
Notwithstanding,
responsible utilization of fertilizers and pesticides
guarantees the presence on the market of food
products, fruits and vegetables of high quality at
low prices accessible to consumers.
The term "pesticide" refers to chemicals that are
used to kill or to control pests and covers a wide
range of compounds that include insecticides,
fungicides,
herbicides,
rodenticides,
molluscicides, nematicides, plants growth
regulators and many other categories. Some
pesticides are very toxic, non-biodegradable and
are characterized by long persistence in the
environment for a long time.
Literature studies indicate that world pesticide
amount used was approximately 2.4 million
tonnes in both 2006 and 2007, the herbicides
having the highest percent from total use,
followed by other pesticides [1]. Widely used
pesticides for agricultural market sector were
herbicides [2].
According to a study developed by Aktar et al.
[3] concerning the consumption pattern of
pesticides worldwide, the most used are
insecticides (44%), followed by herbicides
(30%), fungicides (21%) and others (5%).
Pesticide use to date has increased 50 fold since
1950 and currently there are thousands of

synthetic pesticide products made up of more
than 1000 different chemicals and combinations
thereof [4].
Pesticides are widely used throughout the world
due to their benefits concerning high product
quality and yield, but there are many concerns
and disadvantages correlated with environmental
pollution and human health. Of the side effects of
pesticides and their residues we mention a few:
affect drinking water quality;
some pesticides contain bromide compounds
which when are volatilized convert into
stratospheric ozone depleting gases;
contaminate food for human consumption;
cause adverse health effects: cancer, genetic
disturbances, irreversible deterioration of
immune system.
Because pesticides are designed to be effective
against pests they must be toxic or poisonous.
Therefore, persons who handle or use pesticides
must understand the potential danger and health
effects of the products they use and must respect
recommended safety measures.
The interaction between pesticides and human
body is mediated by skin contact by handling
pesticide products, inhalation by breathing of
dust or spray and by ingestion together with
contaminated food and/or water. Workers are at a
great risk to develop health problems since they
show higher cumulative exposures that regular
population
and
accordingly,
potential
associations are more easily to be observed [1].
In recognition of pesticide abuse and of
environmental and public health impacts, the
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European countries have adopted a variety of
measures that include the following (FAO/ECE
1991) [5]:
reduction in use of pesticides (by up to 50%
in some countries);
bans on certain active ingredients;
training and licensing of individuals that
apply pesticides;
limitations
on
aerial
spraying;
environmental tax on pesticides;
promote the use of mechanical and
biological alternatives of pesticides.
Along with the wide use of pesticides worldwide,
the concerns regarding their impact on human
health are growing rapidly and according to
literature data [6], there is a correlation between
pesticide exposure and elevated rate of chronic
diseases (cancer, neurodegenerative disorders
like Parkinson, Alzheimer, birth defects,
reproductive disorders).
II. Brief historical perspective
The concept of pesticides is not new, pesticide
use being an old practice. Homer referred to the
use of sulphur to fumigate homes; in ancient
times the Chinese were using arsenic to control
garden pests and in 1930s are used for the first
time some organo-mercuric compounds that were
more efficient than CuSO4 in seeds treatment. A
little later, during 1940-1950, compounds as
Paris green, lead arsenate, calcium arsenate,
selenium compounds, mercury, copper sulphate,
and nicotine were used frequently. The
introduction of organophosphate pesticides in the
1960s, carbamates in 1970s, pyrethroids in 1980s
and herbicides and fungicides during 1970s1980s contributed greatly to pest control and
increase of agricultural yield [3]. Researches
concerning synthesis of safe pesticides conducted
during 1970-1980 period to the greatest selling
broad spectrum herbicide, glyphosate, used to kill
weeds [7]. Beside of these beneficial effects,
there are studies that indicate its potential to
produce human breast cancer [8].
In view of potential toxic and persistent nature of
some pesticides, there is the pressing need for
their control and monitoring in the environment.
III. Pesticide toxicity

causes death. Usually presents through DL50 , that
is the amount of preparation which has causes
50% mortality in animals to which it was applied.
The lethal dose is expressed in mg/kg.
Another indicator of toxicity is the lethal
concentration (CL50 ), which represents the dose
rate of product from air, water and soil which
produces a mortality of 50%.
According to Directive 91/414/CEE [9],
pesticides are divided into four groups depending
on the DL50:
1. highly toxic products, with LD50 in the 50
mg/kg body weight;
2. highly toxic products, with LD50 between
50-200 mg/kg;
3. moderately toxic products, with LD50
between 200-1000 mg/kg;
4. products with a low toxicity, with LD50
between 1000 mg/kg body weight.
The toxicity of pesticides can be acute or chronic.
Acute intoxication occurs soon after introduction
into the body of a quantity of toxic. Chronic
intoxication
occurs
after
continuous
accumulation of toxic body and when it reaches a
sufficient concentration it causes cell toxicity.
Pesticides have been classified using many
criteria, one of them being their persistence in
soil. So far, there are very stable pesticides
(persist more than 18 months - organochlorides
and metal containing pesticides), stable (persist
up to 18 months - triazins), moderately stable
(persist up to 12 months - benzoic acid
derivatives), unstable (stable up to 6 months fenoxiacetic pesticides) and pesticides that
decompose quickly (up to 3 months - carbamic
compounds).
Keeping in view the potential toxicity, persistent
character and cumulative behavior of pesticides,
it has been established the maximum residue
limits (MRLs) for pesticide residue according to
potential daily intake which should not be
exceeded in food products [10].
IV. The main chemical classes of pesticides
and their effects on human body
From chemical point of view, pesticides fall into
four classes: organochlorines, organophosphates,
carbamates and pyrethroids.
IV.1.Organochlorines (chlorinated hydrocarbons)

The toxicity of plant protection products is
characterized by lethal dose (LD). The lethal
dose is quantity of plant protection product that

a) General aspects
Organochlorines were commonly used in the
past, but many have been removed from the
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market due to their health and environmental
effects and their persistence. These compounds
can break down very slowly and can remain in
the environment for long periods of time, are
relatively insoluble, persist in soils and aquatic
sediments and can bioconcentrate in the tissues
of vertebrates from their food, due to their
lipophilicity.
b) Toxicity
The common characteristics of organochlorines
are affinity for fat and high stability. It penetrates
the human body through the skin, digestive and
respiratory tracts. In particular, the adipose tissue
accumulates in the liver, brain, muscle, kidney
and heart. The action of toxic in acute poisoning
is manifested by a strong initial excitation and
then paralyzing the central nervous system. In the
subacute poisoning appears distorted hearing,
impaired coordination of motion, muscle atrophy,
damage to the liver and kidney, dementia [11].
Exposure to organochlorine compounds has been
linked to an increased incidence of breast cancer,
although not all data have been consistent [7].
Other studies sustain the idea according to which
organochlorine compounds present increased risk
to favorize prostate cancer [12,13].
The toxicities of the chlorinated cyclodiene
insecticides (aldrin, dieldrin, endrin, chlordane,
endosulfan, isodrin) are relatively high and
similar to each other. Intoxications include
symptoms as headaches, dizziness, nausea,
vomiting and convulsions. It has been proven that
dieldrin, chlordane and heptachlor cause liver
cancer in test animals [14].
c) DDT – first synthetic organochlorine
DDT
(1,1,1
trichloro-2,2-bis(pchlorophenyl)ethane) (figure 1) was discovered
in Switzerland in 1939, was very effective and
was used extensively to control human disease
vectors and agricultural pests [15].
During World War II, DDT was excessively used
to control disease carrier insects as malaria,
dengue fever and typhus and after this period was
used on agricultural crops [16].

Paul Muller was awarded in 1948 with Nobel
Prize in medicine for discovering the insectkilling properties of DDT. During 1950-1980s it
was the most used insecticide in agriculture, the
used quantity being 0.5-35 kg/ha and more than
40.000 tonnes used each year worldwide.
Since early 1970s, the usage of many
organochlorine has been progressively restricted
to specific applications and has subsequently
been phased in many countries [17].
Lately, in 1968 it was banned in Hungary and
then in Norway and Sweden in 1970s. In 1972,
DDT use it is restricted in agriculture by the U.S.
Environmental Protection Agency. In Romania,
DDT use was forbidden starting with 1985.
Nowadays, only a few organochlorines are still
used, essentially DDT in tropical countries to
control malaria vectors through indoor residual
spraying [18].
Routes of DDT loss and degradation include
runoff, volatilization, photolysis and aerobic and
anaerobic biodegradation.
DDT is toxic to birds and bees and affects
nervous system at human beings. The toxicity for
humans is increased due to its’ high solubility in
lipids. Intoxications caused by DDT follow a
specific pattern: early signs (tremor, ataxia,
dizziness, nausea) and progress gradually to
convulsions. Usually, all signs and symtoms are
reversible and complete recovery occur. There
are no specific antidote and in the case of
accidental or deliberate ingestion or skin contact,
the subjects must be kept under surveillance [17].
DDT degradation provide other two toxic
compounds: DDE and DDD (figure 2) that are
also highly persistent and have similar chemical
and physical properties. In the food chain it is
accumulated mainly the form DDE [16]. In
humans DDD and DDE half-lives are 6 and up to
10 years, respectively. Seaweeds have been
shown to act as bioremediation agents and can
reduce the toxicity of soil contaminated by DDT
by up to 80% within six weeks.

Fig. 1. DDT chemical structure
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Fig. 2. Degradation products of DDT

d) Organochlorines in various products
Among
environmental
contaminants,
organochlorine pesticides represent the most
important group of dangerous organic
contaminants and their occurrence has been
intensively documented, as it is presented below.
There are researches that investigate the DDT
content in human milk because it reflects very
suggestively
the
accumulation
of
organochlorines. Because of their highly
lipophilic nature, organochlorine pesticides and
their residues can easily concentrate in milk
leading to bioconcentration. Comparing data
regarding DDT content in milk from 19 countries
revealed that Chinese population present high
levels of DDT because in the past, China was a
major producer and consumer of DDT [16].
Similar study developed in 2003 on human milk
from Mexico [19], indicated persistently high
levels of DDT. This situation appeared because
in 1992 it was used 1000 tonnes of DDT even if
its use has been restricted since 1990.
Organochlorine pesticides residues have been
identified in cheese, yogurt and milk collected

from Ghana, but the recorded concentrations
were lower than those recorded for fresh milk
from Uganda, Nigeria, India, Kenya, Ethiopia.
These results are not unexpected since all these
countries use more chlorinated pesticides than
Ghana does [20].
Other similar study carried out in Jordan [21]
evidenced the presence of organochlorine
pesticides residues in 233 dairy products samples
(milk, butter, cheese, yogurt). It were analyzed
the residual contents of aldrin, DDT and its
metabolites, dieldrin, endosulfan isomers, endrin,
hexachlorocyclohexane isomers, heptachlor and
the results indicated that 9% (21/233), 8.5%
(20/233), 6% (14/233) and 2.1% (5/233) of
samples were contaminated with b-HCH, pp'DDE, -HCH and -HCH, respectively. Also, the
order for the contamination in the dairy products
was cheese>yogurt>butter>milk.
Whereas many of the banned pesticides are no
longer in use in the developed world, there are
many developing countries that are still using
such type of pesticides. For example, farmers in
Ghana used for several decades pesticides not
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only for agricultural purposes but also in the
public health sector to control disease vector
control. As consequence, there has been expected
an over accumulation of pesticides in food
products, moreover it has been reported several
cases of pesticide poisoning. A survey developed
on 320 locally produced fresh fruits (pawpaw,
tomato) and imported apples were purchased
from markets within Accra in order to quantify
the pesticide residues. Analysis indicated that
heptachlor, heptachlor oxide, endrin aldehyde
and endrin ketone exceeded the reference dose
for children, suggesting an important potential for
systemic toxicity in children [22].
A similar study was developed on 240 samples of
vegetables collected from Greater Accra region
of Ghana [23]. The results indicated the presence
of residue pesticides in 71.9% of all analysed
vegetables. Lindane was found in carrot, cabbage
and tomato exceeded the maximum residue limit
(MRL). Also, heptachlor exceeded the MRL in
tomato samples. The most frequently found and
abundant pesticides were the metabolites of
DDT.
Organochlorine pesticides were identified in
honey collected from Italy (industrialized area
and non-industrialized area) [24]. The majority of
honey samples (94%) were contaminated and the
presence of DDT, DDD and DDE were
evidenced even if their concentrations were lower
than maximum residue level. Anyway, the
highest concentrations were recorded with higher
frequencies in honey samples produced in
industrialized area, reflecting in this way the
specific pollution of a given environment.
IV.2. Organic phosphates (organophosphates)
a) General aspects
Jean Louis Lassaigne and Philip Clermount
synthesized the first organophosphate in the 19 th
century. Meanwhile, Gerhard Schrader was
responsible with their initial development as
insecticides and chemical warfare as nerve gases
[25].
Many organophosphates are used as insecticides
and apart from agriculture it can be used for
household and other building pests. Other
application of organophosphates is to control
ecoparasites in domestic animals or to kill head
lice in humans [26].
From chemical point of view, organophosphates
are compounds that derived from phosphoric,
phosphonic and phosphinic acids (figure 3).

Fig. 3. Structural formula for phosphoric,
phosphonic and phosphinic acids.
b) Toxicity
Organophosphates are characterized by high
toxicity to humans and do not remain in the
environment
for
long.
They
act
as
acetylcholinesterase inhibitors which prevent the
breakdown of the neurotransmitter acethylcoline,
increasing both its concentration and duration of
action in the body [27].
There are studies indicate the correlation between
organophosphates and a large number of diseases
of the nervous and immune system of mammals.
They are linked with mad cow disease, Gulf War
syndrome, Parkinson’s disease and multiple
sclerosis and possess proven mutagenic and
teratogenic effects [28].
Poisoning is very dangerous, is characterized by
a pronounced strain of speech, loss of ability to
coordinate movements, inhibition of reflexes and
coma. The antidote for organophosphates
poisoning is atropine (Atropa belladonna) [14].
Organophosphate intoxications are encountered
especially in poorer countries where lax controls
and poor protective measures had main
contribution to this aspect. In Zimbabwe it was
reported
an
epidemic
organophosphate
poisonings and three fourths of the adult
poisonings were suicidal attempts meanwhile
poisoning encountered in children were
accidental [14].
Many
studies
have
investigated
the
neurodevelopment effects of prenatal and early
childhood exposures to organophosphate
pesticides among children [27, 29].
Cognitive deficiencies (related to memory) were
found at children 7 years old, behavioural
deficiencies (related to attention) seen mainly in
toddlers, and motor deficiencies (abnormal
re exes) seen mainly in neonates [27].
It has been found that tetraethyl pyrophosphate
(TEPP) and parathion had high mammalian
toxicities [30].
c) Organophosphates in various products
Bempah et al. [31] conducted a study to
investigate the organophosphates residues in
fruits and vegetables from markets from Ghana.
The analytical results indicated that diazinon and
malathion were the least predominant pesticides
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with residues of 0.007 mg/kg and 0.006 mg/kg in
pineapple samples, meanwhile the most dominant
pesticide was chlorpyrifos (0.055 mg/kg in
pineapple). It followed dimethoate with
minimum value of 0.004 mg/kg in water mellon
and maximum value of 0.010 mg/kg in mango.
The results were below in comparison with
maximum residue level set by European Council
Directive [10] for these pesticides (0.02 mg/kg).
The same team of researchers [31] investigated
the organophosphate pesticide residues in
vegetables and it was found that diazinon
residues is the most predominant, followed by
chlorpyrifos, malathion, dimethoate and at least
was pirimifos-methyl. Maximum value for
diazinon was recorded in the case of cabbage
(0.016 mg/kg) and the minimum value was found
in the case of lettuce (0.004 mg/kg). Chlorpyrifos
achieved maximum value of 0.055 mg/kg in
onion and the minimum in the case of tomato
(0.007 mg/kg). The highest malathion
concentration was in tomato (0.038 mg/kg) and
minimum was found in lettuce (0.003 mg/kg).
For dimethoate and pirimifos-methyl the
maximum levels were detected in lettuce and
tomato as 0.021 mg/kg and 0.017 mg/kg. In all
cases, recorded values were below maximum
residue levels.
A similar study concerning organophosphate
pesticides in fruits was conducted by Anwar et al.
[32]. The study indicated the presence of
dimethoate, chlorpyrifos, methyl parathion in
apples, banana, grapes, pear, guava and pear, but
found concentrations were undetectable or below
maximum residue level.
IV.3. Carbamates
a) General aspects
Carbamates are derivatives of
tiocarbamic and ditiocarbamic acids.

carbamic,

Fig. 4. Structural formula of carbamic,
tiocarbamic and ditiocarbamic acids
Dithiocarbamates are a group of organosulphur
compounds characterized by broad-spectrum of
activity against various plant pathogens [33]. It
can be categorized into thiourams (Thiram,
Methiram,
Disulfiram),

dimethyldithiocarbamates (Ferbam, Ziram),
unsaturates alkyldithiocarbamates (Mancozeb,
Maneb, Nabam, Zineb) [34]. They are used to
prevent fungal plant diseases mainly in
ornamental flowers coniferous plants and
vegetables [34].
b) Toxicity
Carbamates are less toxic to humans, but some
there are some concerns regarding potential
effects of some carbamates on immune and
central nervous system. A beneficial aspect
regarding this category is that they rarely
bioaccumulate or cause major environmental
impacts.
Dithiocarbamate fungicides are very attractive for
agricultural purposes due to their effectiveness
and relatively low toxicity to animals [14]. The
main concern is related to their environmental
breakdown
products,
in
particular
ethylenethiourea and propylenethiorea that can
cause tumors in thyroid, neuropathological
effects and are suspected to be carcinogenic,
mutagenic and teratogenic [14, 35, 36].
c) Carbamate and dithiocarbamate residues in
various products
Caldas et al. [37] analyzed food samples (papaya,
banana, apple, strawberry, orange, potato,
tomato, rice and dry beans) collected from local
market (Brazil) with the aim to analyze
dithiocarbamate content. It was found detectable
levels of pesticide ( 0.10 mg/kg CS2) in 60.8%
samples, the highest contents (up to 3.8 mg/kg
CS2 ) being encountered in the case of strawberry,
papaya and banana but there is no hazardous
potential for human health.
Other study conducted in Spain [38] concerning
dithiocarbamate content in different types of
fruits (apples, grapes, strawberries) indicated the
presence of ethylenebis(dithiocarbamates) and
propylenebis(dithiocarbamates) and in 6% from
samples, their contents exceeded maximum
residue limits.
IV.4. Pyrethroids
a) General aspects
Pyrethroids were developed as a synthetic
version of the naturally occurring pesticide
pyrethrin, which is found in chrysanthemums
(these species have the best insecticide
properties) and are often applied against
household pests. On the basis of symptoms of
poisoning in mammals and insects, pyrethroids
can be classified into two main groups [39] as it
is presented in table 1.
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Table 1

b) Toxicity
These types of compounds are not easily taken up
by the roots of plants because they bind to the
soil. Because of this, pyrethroids usually do not
get into groundwater and do not contaminate
drinking water supplies.
Pyrethroids are less toxic to mammals, fish and
bees but some synthetic pyrethroids are toxic to
the nervous system [39]. The synthetic
pyrethroids possess remarkable knock-down
insecticidal properties and have retained some of
the chemical properties that made the pyrethrins
virtually non toxic to mammals [40].
The number of pyrethrin poisoning incidents in
children is increasing and due to their widespread
use, children have been subjects of exposure to
several pyrethroid pesticides [41].
Concerning their effects on human health, there
is no evidence that cause birth defects in humans
and do not cause cancer in people.
c) Pyrethroid residues in various products
A survey on “market basket” developed by
Bempah et al. [31] had the aim to evaluate
pyrethroid residues in fruits and vegetables. The
results indicated that among various pyrethroid
pesticides,
permethrin,
cyfluthrin
and
cypermethrin were the most predominant,
followed by fenvalerate and deltamethrin.
Maximum level of permethrin (0.041 mg/kg) was
found in the case of pineapple and the minimum
(0.006 mg/kg) was found in pear. Cyfluthrin was

found as highest value of 0.035 mg/kg in
watermelon (exceed the maximum residue level
of 0.02 mg/kg) and the lowest (0.004 mg/kg) was
encountered in pear. Cypermethrin was found as
maxim value in papaya samples (0.035 mg/kg),
meanwhile the minimum concentration was
found in mango samples (0.008 mg/kg).
In the case of vegetables, maximum values of
0.049 mg/kg and 0.016 mg/kg were found for
permethrin and cyfluthrin.
A study developed by Anwar et al [32] indicated
the presence of cypermethrin in different types of
fruits (apples, banana, grapes, pear, guava and
pear) and in the case of apple was found a
concentration (0.94 mg/kg) that exceeds
maximum residue level (0.7 mg/kg).
V. Methods for pesticide and pesticide
residues quantification
Various methods have been developed for the
analysis of pesticides and their potential
degradation products in environmental samples
and in foodstuff. The analytical methods for the
determination of pesticides depend on of the
matrix complexity origin and of the chemical
classes. In products of biological origin were
mostly analyzed four main groups of pesticides,
namely
organochlorine
pesticides,
organophosphorus pesticides, carbamates and
pyrethroids.
The extraction methods are an important aspect
of the pesticides analysis and depend of sample
origins. The procedure consists in selected
organic solvent if the extraction technique is

124

Proceeding of BIOATLAS 2014 Conference

direct solid–liquid extraction (SLE) or liquid–
liquid extraction (LLE). Solvent mixtures was
used in the case of pesticide multi-compounds
and have to be able to extract pesticides and
pesticide residues with a wide range of polarities
from the same matrix and the extraction requires
different solvent systems according to
compounds polarity. The EU recommended a
recovery rates between 70 and 120%. For
organochlorine pesticides the classic extraction
method especially on animal matrix is Soxhlet
[42].
In the last decade was reported for solid sample
in pesticides extraction two more new methods
pesticide supercritical fluid extraction (SFE) and
accelerated
solvent
extraction
(ASE).
Microwave-assisted extraction (MAE) has also
been tested for both organochlorine pesticides
(OCP) and organophosphorus pesticides (OPP)
extractions. Matrix solid-phase dispersion
(MSPD) has been applied to the extraction of
both OCP and OPP residues and combines
sample homogenisation, disruption, extraction,
fractionation, and cleanup within a single process
[43]. In separation and determination of the
pesticides, gas chromatography (GC) is the most
used method and liquid chromatography (LC) is
also used for measuring levels of some pesticide
and residues of pesticides in foods. Analytical
methods for quality control and bioanalysis of
pesticides and metabolites in biological matrices
were elaborated. Multi-residue methods including
GC–mass spectroscopy (MS) have been
developed for the routine analysis of pesticides
from different classes, including OCPs, OPPs,
pyrethroid pesticides (PYRs), triazines (TRZs),
and their degradation products, in composite
foods. The dithiocarbamate (DTC) fungicide
residues in foodstuffs were determinate by
photometric carbon-disulfide (CS2) methods after
acid digestion of DTC or by GC or LC combined
with MS. DTCs rapidly degrade and will
decompose into carbon disulfide (CS2) and the
respective amine under acid digestion. The DTCresidue analysis consist in collecting evolving
CS2 and a direct consequence is that maximum
residue limits (MRLs) are specified as mg CS2/kg
food [33, 44]. GC is combined with different
kinds of detection methods, mainly depending on
the class of pesticides to be quantified. Electron
capture detection (ECD) has usually been
employed for OCPs and PYR analyses.
structures in aqueous and solid environmental
samples as well as in foods of vegetable origin.

Electrolytic conductivity detection (ELCD) after
GC separation has also been proposed for the
detection of several pesticide residues including
OCPs, PYRs, TRZs, and carbamates. A number
of different selective detectors can be coupled
with GC for analyzing OCPs, including halogen
specific detector (XSD) or Hall detector and
atomic emission detector (AED) [45].
Both flame photometric detection (FPD) with
phosphorus filter and nitrogen–phosphorus
detection (NPD) have been used for OPP
detection.
In tree leaves organochlorine pesticides (OCPs)
were determined by GC and electron capture
detection (GC–ECD) after a microwave-assisted
extraction (MAE) followed by solid-phase
extraction (SPE) clean-up. Analytical recoveries
obtained were ca. 100% for all the studied
pesticides with this method.
MS method has been described as an important
tool for the structural elucidation and
quantification of metabolites and transformation
products of pesticides in foodstuffs. The use of
MS/MS may overcome the problems arising from
chromatographic interference that occurred with
GC-ECD and consequently provide better
sensitivity for the determination of OCPs [42,
46]. Gas chromatography coupled to highresolution time-of flight mass spectrometry (GCHR-TOF-MS) is a new analytical technique with
high sensitivity and accurate-mass measurements.
GC-TOF-MS it is one of the most promising
techniques to investigate the presence of organic
compounds in different fields [47]. Carbamate
pesticides including DTCs were successfully
separated and quantified using micellar
electrokinetic chromatography (MEKC) and ionexchange chromatography (IEC) follows by UV
detection.
Liquid chromatography (LC) has been used for
the analysis for which GC conditions were not
suitable, mainly carbamates and their metabolites
and degradation products. LC has also been
combined with conventional detectors such as
fluorescence or UV detectors for identifying and
quantifying pesticide residues. LC has been
coupled with different kinds of MS detectors,
including single quadrupole, ion trap, tandemMS, and time-of-flight-mass spectroscopy (TOFMS) in order to determine pesticide residue levels
and/or to elucidate their
More selective techniques for the analysis of
DTCs include various HPLC approaches.
Reversed phase chromatography (RP-HPLC) and
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ion-pair chromatography (IPC) followed by UV
detection for the analysis of Thiram Dibam,
Ferbam, Metam-sodium, Ziram, Mancozeb,
Zineb, and Propineb or with chemiluminescence
detection for the separation of Mancozeb and
Propineb. The compounds were analyzed in
plants, soil and foods. Fortification experiments
of Ziram, Zineb and Propineb in diverse crops at
0.2, 1.0, and 3.0 ppm (w/w) resulted in recoveries
of 93–120% and for Thiram in the presence of
Ziram in the same concentration range resulted in
lower values of 78.5–91.2% [48].
RP-HPLC interfaced to MS via atmospheric
pressure chemical ionisation (APCI) and
electrospray ionisation (ESI) was applied to the
analysis of Thiram, Disulfiram, Dazomet (3,5
dimethyl-1,3,5-thiadiazinane-2-thione),
ethylenethiourea (ETU), and propylenethiourea
(PTU) in fruits and vegetables. Thiram and
degradation of DTCs as ETU and PTU in fruits
and vegetable was analyzed in normal phase
liquid chromatography (NP-HPLC) and UV
detection. HPLC methods for the determination
of pesticide residues in juice and wine could
employ UV absorption, UV diode array,
fluorescence (FL) and chemiluminescence (CL)
detection [48, 49]. New methods to detect
carbamates and phenylurea pesticide residues in
fruit juices was developed using solid-phase
microextraction (SPME) coupled with liquid
chromatography–single
quadrupole
mass
spectrometry
(LC/MS)
and
liquid
chromatography–quadrupole ion trap mass
spectrometry (LC/QIT-MS) [50].
The simultaneous determination of two
herbicides (glyphosate GLYP and glufosinate
GLUF)
and
their
metabolites
aminomethylphosphonic
acid
and
methylphosphinicopropionic
acid)
was
quantification
by
applying
capillary
electrophoresis (CE) combined with mass
spectrometry (MS) and dimethyl-, diethyl-, butyl,
octyl-, and pyrrolidinedithiocarbamate (PDTC)
coupled with diode-array detection (DAD) [51].
The analysis of DTCs was developed by a
biosensor based on aldehyde dehydrogenase
inhibition, a biosensor is an analytical device
which converts a biological response into an
electrical signal. The limit of detection (LOD) for
Maneb was found in the lower ppb level.
Chromatographic determination of heavy metals
using diverse DTCs as chelating agent is an
indirect method of pesticide analysis. The method
was applied to soil and water samples.

Immunoassay (IA) provides rapid, sensitive and
cost effective analysis for a variety of pesticide
residues but only one compound at a time can be
determined. An enzyme linked immunosorbent
assay (ELISA) was used to directly determine
carbaryl, metolcarb and residual imidacloprid in
fruit juices [49].
VI. Conclusions
Pesticides have largely benefited the human life
through enhancement of agricultural products but
in turn have influenced human health. The
potential health impact of using the
aforementioned huge amounts has merit
increasing concerns in the public opinion.
To minimize the problems related to health and
environment due to pesticide application, it is
recommendable to encourage the transformation
from chemical based farming practices to
environmental friendly alternatives. Also, it is
proper to organize special training programmes
for farmers, operators and consumers and to
monitor permanently the use of pesticides and
their residues in food products according to
actual legislation.
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DO YOUNG PEOPLE UNDERSTAND THE INFORMATION ON
FOOD LABELING?
Y. STEFANOVA S. STEFANOV G. ANTOVA
Abstract: This article presents instruments for researching the understanding of
information on food labels from young people. It is developed an inquiry, which contains
14 questions, separated conditionally in three groups. Through them we search the answers
of the following questions: a) Do the young people use the information on the labels? b) Do
they know the basic nutrients, which are marked on food labels? c) Do they understand the
information on food labels?
The first results show that the developed inquiry is hopeful instrument for researching the
knowledge of young people about the information on food labels. This gives us grounds to
continue the researches, which refer to obtaining reliable and objective results.

Keywords: understanding, food labeling.
1. Introduction
In the recent years there is an increase in
scientific knowledge of the relation between
nutrition and health. With regard to the actuality
of wholesome food’s problem The World’s
Health Organization took preventive measures,
which should help people by the selection of food
products. One of the precautions is to place
necessary information about food products and
soft drinks through appropriate labeling and
indication of the energy and nutrient content.
In this order it is included the adoption of
enactments in European Union, which refer the
labeling of food products and soft drinks. They
collate all regulations about labeling, which give
the consumer the possibility to take informed and
conscious choice, consistent with their view of
rational and healthy eating.
One of the enactments is Regulation
1169/2011, which gives information about food
products to the consumers, was adopted from the
European Commission to raise awareness of
consumers by their selection of food products.
This Regulation leads in obligatory information
about the nutrient content, on purpose to help
consumers by selection of food products,
consistent with their personal preferences or
requirements about the regimen of diet.
Mandatory nutrition information includes:
energy;
fats - of which saturates;

carbohydrates - of which sugars;
protein;
sodium.
Where appropriate in close proximity to the
nutrition declaration, a statement indicating that the salt
content is exclusively due to the presence of naturally
contained in food sodium.
The nutritive value may be supplemented with an
indication of the quantities of one or more of the
following substances:
monounsaturated fatty acids;
polyunsaturated fatty acids;
polyols;
starch;
fiber;
vitamins or minerals
The motivation of young people to be
interested in the information on the food
product’s labels, to read it and understand it is of
the day and in relation with the necessity of
health feeding. There have been a researches,
connected with this whether the consumers read
the food labels, what kind of difficulties do they
meet and what kind of information do they keep
abreast of [1].
For the future life of young people, the
middle school should enable them to live and act
adequately in the contemporary, with information
entrusted society, to handle the dynamic
everyday life problems [1, 2]. The understanding
of the information on the food product’s labels
depends on the preliminary knowledge and

Plovdiver University “Paisii Hilendarski”, Plovdiv, Bulgaria, jorpste@yahoo.com
University of Food Technologies, Plovdiv, Bulgaria

129

Proceeding of BIOATLAS 2014 Conference

attempts of young people. This means, that they
must be prepared for the type of information on
the labels, what does it mean, how to make use of
it and practically to make their realized choice.
The preparation of these skills by the
young people can be possible, if the teachers are
prepared for achieving of these aims.
Furthermore, we regard that this has a decisive
meaning, because the use of various didactic
means, methods and strategies can help this
process.
In this connection, we set aims to develop
an instrument for researching the understanding
of the information on labels by young people.
2. Instruments
for
researching
the
understanding of the information on labels
by young people
Consumer’s
knowledge
about
the
information given on food labels, cause:
1. Knowledge for the existence of
information.
2. Knowledge for basic products (nutrients).
3. Understanding the information.
For researching the knowledge of young
people to read and understand the information on
food and drink labels, it is developed inquiry,
which is anonym and does not contain
identifiable information. The selection of
instruments for the research is connected with the
following privileges: 1) The inquiry used from us
gives the possibility for implementing research in
short time, with no need of previous preparation
of the respondents. 2) It gives the opportunity to
analyze the examinees problem through the
relation between knowledge of young people for
the labeling of food products and middle school
education.
The inquiry is shown Application 1. The
questions in it can conditionally be separated in
three groups.
First group questions – they relate to the
knowledge for existence of information on food
labels. They give the opportunity to receive
information about the habits of young people to

read information on food labels, the decisive
factor by the purchase
The second group refers to the knowledge
for basic food products (nutrients). In this group
the questions refer to the basic nutrients, which
are necessary for the person to ensure his energy,
constructing and regulative necessities and which
are mark off on food labels. The nutrients are
separated in six groups – proteins, fats,
carbohydrates, mineral substances, vitamins,
water.
The third group refers to the correct
understanding of the information on labels. The
question in this group causes the respondents to
apply scientific knowledge in current situations.
3. Conclusion
The inquiry is developed and tested in
small group of people in real conditions and after
qualitative and quantitative analysis there are
placed in necessary corrections , thus it is formed
the final version.
The first results show that the developed
inquiry is hopeful instrument for researching the
knowledge of young people about the
information on food labels. This gives us grounds
to continue the researches, which refer to
obtaining reliable and objective results.
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Application 1

Survey: Understanding the information on food labeling
1

In your opinion, have an impact on human food you eat?

2

When you buy food you always read what is written on the label?

3

Are you having difficulties in reading food labels?

4

What difficulties most often you meet when reading labels food?

5.

Which of the following factors influenced the purchase of food?

6

What does the "energy 626 6 kG/150 kcal" for 100g product?

7

Do you use low calorie products?

8

Product that is marked "energy value" 179 kJ / 40 kcal per 100 g is:

9

Do you read what is the noted fat content on food labels?

Definitely,yes
Not always
I’m not sure
Definitely, no
Yes
Not always
No
Yes , always
sometimes
No, never
the text size
bar code symbols
E-th
the amount of information
Information about nutrients
The price of the product
Fat content
Salt content
Carbohydrate content
Energy content
Heat quantity
Caloricity
I don’t know
Yes, always
Sometimes
No, never
Low-calorie
High-calorie
I don’t know
Yes , always
sometimes
No, never
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10

11

For a food to be indicated on the label that contains fat with a high content of saturated fatty

Animal product – like meat and milk products

acids, it must be:

Vegetable and plant oil

For a food to be indicated on the label that contains fat with a high content of polyunsaturated

I’m not sure
Plant origin

fatty acids, it must be:

Animal origin;
I’m not sure

12

For food to not content cholesterol on the label should be noted that it contains:

Plant oil
Animal fat
None

13.

If the label of food product is noted that contains protein in an amount of greater or equal to
10g per 100g of it is:

High-protein
Low-protein
I don’t know

14

Meaning " carbohydrates" on food labels means only the contents of plain sugar.

Definitely, yes
I’m not sure’
Definitely , no
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RESEARCH ON OPTIMISING THE PRODUCTION TECHNOLOGY OF
ICE WINE AT THE TÂRNAVE VINEYARD, JIDVEI WINE CENTRE
C. TANA, C. MARGINEAN,

O.TI A,

M. TI A

Abstract: The production of ice wine at the Târnave vineyard, Jidvei wine centre has
been an experiment for us, and the first step was to overripe a hectare of vines of the
Traminer grape variety in 2011, which was pursued to determine the optimal time for
grape harvest, and its wine production under the best conditions throughout the whole
technological process, in order to obtain a semi-flavoured high quality ice wine. We note it
without surprise that the wine producer has developed a true art throughout history in
choosing the perfect location for growing different varieties of vines. This has been
accomplished by combining the perfect soil and climatic conditions with an optimal effect
on certain grape varieties. “Ice Wine” (ice wine in English or Eiswein in German) is a
special potion that is particularly expensive, it is produced with great care and only in
certain circumstances, and it is a dessert wine varietal that originates from Germany for
over 200 years ago. The grapes used to produce these true works in the art of wine making
(Traminer) are usually left on the vine – sometimes till the end of December or even
January – in order to achieve high levels of sugar concentration before freezing from the
low temperature of that time of year. Traminer is a grape variety of a noble vine with
medium-sized clusters of about 60-80 g that has pearly pink, tiny and round berries, which
taste of rose petal jelly. Traminer wine is a very personal, ample, smooth wine, and
particularly with a specific cachet that suggests a “freshly mown hay”. It is considered to
be an aromatic wine that suggests the aroma of rose, and it is greatly appreciated on the
international market.

Keywords: Traminer, ice wine, maturation, grape processing, technology, flavour
1.Introduction
The reason for approaching this topic is the
high favourability for producing quality wines at
the Târnave vineyard proven by scientific data,
and the meritorious results obtained at
international competitions.
To obtain semisweet white ice wines, the
grapes are picked when overripe, and those vine
varieties are used that accumulate large amounts
of carbohydrates when mature (over 200g/l).
Quality white wines with sugar content (semidry,
semisweet and sweet) are produced in strictly
limited viticultural areas where the highly
favourable pedoclimatic conditions for vines are
capitalised through certain grape varieties with a
high biological potential for sugar accumulation
in the grape berries (Aldea Aurelia, Ana Ileana
Popa, 2006). Wines with natural residual sugar
are products of high class as they are particularly
appreciated even by consumers of the most
refined tastes and demands.
The technology of producing semisweet wines
is based on the same technological schemes that
are used to produce quality dry white wines with

some specific technological peculiarities
determined by: determining the optimal time for
grape harvest; processing over-mature grapes;
processing musts rich in sugars; cessation of
alcoholic fermentation to preserve the sugars in
the wine.

2. Materials and methods
Determining the optimal time for grape
harvest
The Traminer grape variety for ice wines is
harvested when over-mature, and the harvest of
this grape variety must be done in 2-3 days after
several days of frost, after reaching temperatures
below -7 °C and a sugar content of >300 g/l in
the grapes, which is required for the type of wine
to be made, and to facilitate obtaining a high
aromatic potential. Harvesting was carried out
manually when the grapes were covered by a thin
layer of ice, and the grapes that become pink in
colour when mature are harvested particularly in
early morning or in the evening when the
temperatures are negative.
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Processing over-mature grapes
Over-mature grapes are very rich in oxidase
enzymes (polyphenol oxidase, laccase). As a
result, the antioxidant protection of grapes and
grape mashes must be performed with high doses
of SO2:60-80 mg/kg in healthy grapes.
The qualitative and quantitative reception
consists of:
- checking the state of health and the grape
variety of each shipment received.
- checking the sugar content, and
determining the total acidity of the must
when filling each must container of the
same grape variety.
Unloading grapes
The unloading of the grapes received into the
wine press is carried out immediately. To avoid
oxidation, the protection of grapes is carried out
by sulphitation with sulphur dioxide (Cotea V,
1985): 60-80 mg/kg of grapes in the case of
healthy grapes, and 120-150 mg/kg of grapes in
the case of grapes attacked by rot. Sulphitation is
done with an aqueous solution of sulphur dioxide
in a concentration of 5-6%.
Crushing grapes – is the operation of breaking
the skin of grape berries in order to facilitate the
flow of the must (Pomohaci, N., V. Stoian, M.
Gheorghi , V. Cotea, I. N molo anu, 2005). The
work is executed with the help of crushers.
Separating the free-run must
The free-run must is the fraction of the highest
quality that is free flowing by gravity, and due to
the high proportion of raisined berries this
operation is rather cumbersome.
In such situations, the best must flows slowly,
thus more is obtained by pressing instead of free
flowing (Tita Ovidiu, 2001).
Enzymatic treatment of the grape mash
It improves the performance of certain
technological operations and processes, the
extraction and settling of the must, the
clarification, extraction and stabilisation of the
colour, the extraction and release of varietal
aromas with pectolytic enzymes, such as
Ultrazim Premium, which is a pectolytic
preparation with a polygalacturonase activity
essential for hydrolysing pectins, and it is
administered directly in the wine press in doses

of 1-5 g/100 kg; The operation of maceration
lasts for 12 hours at a temperature of 10-12 °C,
and 2 g/hl of Zimaskin is used for the extraction
of aromas.
The methods used to clarify the must are:
Clarification of the must with the help of
enzymes, by cold and decanting
Alcoholic fermentation
The fermentation of the must was carried out
in vats kept at a constant temperature.
The alcoholic fermentation is performed with
selected yeasts; Oenoferm® PinoType is
Saccharomyces cerevisiae yeast strain 99/3, and
it is an excellent yeast that promotes and
emphasises the typical modern profile of the
grape variety in doses of 20-30 g/hl; for the rapid
onset of fermentation the leaven is poured into
the fermentation vats at the surface of the must,
which is characterised by a slow fermentation
and a high power to produce alcohol.
Stopping alcoholic fermentation
The technological processes to stop the
alcoholic fermentation are the following:
Racking the wine off the yeast lees during the
alcoholic fermentation while sheltered from air to
impoverish the yeast in it by cooling it to 5-6 °C
(heat shock), followed by a sulphitation of 150
mg/l SO2 and a bentonite addition of 100-150
g/hl.
Maturation – is the technological stage where
the wine develops its quality characteristics and
gains a lasting clarity, colour, stability, and it
receives a new qualitative characteristic, the
“maturing bouquet”, in vats at 9-14 °C, (Cotea V.
et al., 1988)

.
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3. Results and discussions
Table 1. Grape sugar content and total acidity of the Traminer to obtain ice wine in year 2011
GRAPE
COMPLETE MATURITY
HARVEST 29 - 30.11.2011
VARIETY
Sugar g/L
Acidity g/L H2SO4 Sugar g/L
Acidity g/L H2SO4
Traminer

175

6.3

302

To facilitate the separation of the must and
pressing the grape pomace the following was
used:

3.03

The use of pectolytic enzymes, such as Ultrazim
Premium in doses of 1-5g/hL of grape mash.

Table 2. Evolution of grape maturation of the Traminer grape variety at the Jidvei wine centre (2011)
Date
25-Aug
31-Aug
5-Sep
9-Sep
14-Sep
19-Sep
26-Sep
1-Oct
5-Oct
10-Oct
15-Oct
20-Oct
27-Oct
5-Nov
16-Nov
29-Nov

Sugars g/l
117
127
139
153
168
178
200
214
221
238
260
274
292
294
298
298

Traminer
Total acidity g/l
8.0
7.2
6.7
6.3
5.9
5.4
5.1
4.8
4.6
4.4
4.1
3.7
3.18
3.10
3.03
3.02

In table 2. the maturation process of the
Traminer grape variety in 2011 can be seen,
which was performed by taking samples of the
grapes at the onset of ripening from 25 August to

Weight of 100 berries g/l
164
172
180
187
191
194
197
196
195
186
160
153
130
117
100
100

harvest on 29 November when the grapes
accumulated 298 g\l sugar with an acidity of 3.02
g\l tartaric acid while the weight of 100 berries
dropped to 100 g.

Table 3. Physico-chemical properties of the wine yeast after it is racked off the yeast
Traminer 2011
Alcohol content by volume %
14.9
Total acidity g/l H2SO4
5.45
Volatile acidity g/l CH3-COOH
0.38
Sugar g/l
40.3
Free SO2 mg/l
46
Total SO2 mg/l
252
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Organoleptic properties
Appearance
Colour
Aroma
Taste
The stabilisation operation causes a reduction in
the total acidity, a slight increase in acetaldehyde,
a darkening in colour and an improvement in the
organoleptic properties.
The free sulphur dioxide content of 46 mg/l
provided a good antioxidant and biological

Table 4. Organoleptic properties
Traminer semisweet white wine
clear
amber
characteristic
pleasant
protection for the wine during the stabilisation
operation.
Wine bottling – bottles are filled at the optimal
time determined by the technological age and the
organoleptic development of the wine. This point
is reached after a period of maturation in the vats.

Table 5. The physico-chemical analysis of the product after bottling are the following:
Physico-chemical properties of the wine after bottling
TRAMINER - WINE 2011
Alcohol content by volume
Total acidity g/l H2SO4

14.8
5.39

Volatile acidity g/l CH3-COOH
Sugar g/l
Free SO2 mg/l

0.35
40.3
14

Total SO2 mg/l
Extract g/l
Identification of terpene compounds
Among the many factors that contribute to the
typicality and quality of a wine, the most
important organoleptic property is its aroma (I.
Buia, 2001), see Table 6.
The aroma of the wine is composed of
hundreds of volatile compounds of different

Sample
Traminer
2011

252
23.3
chemical origin and nature (SANCHEZ PALOMO et al., 2007).
The volatile compounds derived from grapes
vary by grape variety, but also by the cultural and
climatic factors. Both the free compounds and the
glycolytic forms of the varietal compounds are
accumulated in the grapes during maturation
(BAYOVONE,1993)

Table 6. Identification of terpene compounds
Identified compound
Concentration (µg/l)
Ethyl butyrate
9874.2
2-Methyl-1-butanol + 3-Methyl-1-butanol
4447.8
1-Hexanol
ID
Ethyl octanoate
10625
2-Phenylethanol
44.1
Linalool
35661
Terpineol
15442
Ethyl acetate
100024
Isoamyl acetate
25558
Heptanoic acid
36647
Dodecanoic acid
36668.2
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Of all the compounds identified, phenylethanol,
ethyl octanoate and isoamyl acetate are the most
potent aromatisers. The compound responsible
for the nuances of coriander and orange blossom
is linalool, and for the nuances of lilac is terpineol.
Final description of the product
The wine bottled immediately after
conditioning presents a harmony between the
components, a favourable report regarding the
free and total sulphur dioxide content. Also, the

wine presents organoleptic properties specific to
the grape variety, from which it descends (Arina
Oana Antoce 2005).
The young wine is of yellow-greenish
colour, it has a slightly pronounced fragrance, a
floral aroma that gives it a personality, a taste full
of flavour and elegance, subtle and persistent, it
is a balanced wine with a high alcoholic strength
(14.8% ABV), the acidity gives it a touch of
liveliness, it is savory wine, sweet, liqueury and
it has a wildflower honey aroma.

4. Conclusions
The complex conditioning of the wine
ensures its good stability.
Bottling the new product is done when
the wine it begins to gain the characteristic of
an old wine but not in all of its qualities by
evolving in the vat.
Bottling with a 6-12 months maturation
in vats and then in bottles preserves the best the
characters and personality of the grape variety
through the smoothness of the lightly aromatic
taste of a particular specialty.
By comparing the quantitative and
qualitative indicators of the finished product
with those of the raw material provides the
possibility of a strict control over the
production process.
The physico-chemical analysis and the
sensory analysis of the wines showed that in
grape processing the must obtained at once goes
under sulphitation until the concentration level
reaches minimum 15 to 25 mg/l of free SO2, the
racking process after the termination of the
alcoholic fermentation, followed by a
maturation, lead to obtaining the right products
and of outstanding sensory attributes ( ârdea
C., 2007).
We have obtained a new series product
of a high cost, with new organoleptic properties
in an original packaging.

During over-maturation the concentration
of sugars reaches high values in the Traminer
grape variety (302 g/l sugar).

The decrease in acidity occurs
gradually, faster in the first 2-3 weeks after
ripening, and somewhat slower later.
The quality of a wine largely depends
also on the acidic content of the grapes.
The weight of berries had an average
growth rate, and it decreased towards harvest
(Ecaterina Popa, 1967).
Seeding the must with the selected yeasts
is a technological measure required for the
smooth conduct of alcoholic fermentation, and
to ensure the quality of the wines.
The fermentation process depends on a
number of factors: the temperature, the degree
of clarity of the must, the sugar content of the
must, the nature of the yeast strains, the volume
of the must, and the degree of sulphitation (Ti a
Ovidiu, 2004).
To stop the fermentation the following is
done: racking the wine off the lees while
cooling it to 5-6 °C, followed by a sulphitation
of 150 mg/l SO2 and bentonite addition.
Wines are stored until stabilisation and
bottling. The maturation period is 6-12 months,
and it takes place in vats; the wine storage
temperature is 9-14 °C.

POSDRU/CPP107/DMI 1.5/S/ project ID
number 76851 “Harmonisation of Romanian
academic valences to those of European
Community”
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THE PHENOLIC CONTENT OF RED WINES FROM TÂRNAVE
VINEYARD, IN 2010-2011-2012
C.

RGINEAN, C. TANA, O. TI A, A. TI A

Abstract: Red wines have a structure more complex than white wines because of phenolic
compounds, which gives them a ruby -red color, softness, astringent taste, extractivity
(corpulence), physic-chemical stability and long storage. Phenolic compounds can be found in
both the white wines and red wines, their concentration in the red be at least four times higher
than in white wine (Muntean V. , 2013). The amount of phenolic compounds depends by the
variety, annual climatic condition , soil and agrotechnical factors. Phenolic compounds
participate at the color formation, taste and aroma of red wines. In the vinification process of
grape we extract only a small part of phenol compounds (30-50 %), which depending on the
degree of maturity of the grapes and the must during the process of soaking the marcs (Vinson ,
1995). The study was conducted over the three years (2010-2011-2012), on four types of red
wine (Pinot Noir, Cabernet Sauvignon, Merlot and Sirah), obtained in Târnave vineyard. This
wine region is part of the Transylvania Plateau, located in the catchment area of the two rivers,
Târnava Mic and Târnava Mare, being the largest vineyard from North of Transylvania and
the Carpathian ecosystem. Holds an area of over 2300 hectares of vines, producing white and
red grape. It should be noted that Sirah wine has been studied only in 2011 and 2012, because
in 2010 there were wines made from this grape variety, the area is very low in that year.
Keywords: Pinot Noir, Cabernet Sauvignon, Merlot, Sirah, red wine, phenolic compounds.
1. INTRODUCTION
Wine is a complex physicochemical, balanced
crank that changes in an ongoing and regular basis.
To certify the quality of a wine using a complex of
different items such as specification of the place of
origin, variety, agricultural technique and
maximum yield per hectare, its technology and
adherence to limits of composition and harmony
relationships between components. Outlining
criteria for quality wine relate to organoleptic
the grapes from which are taken with relative
yields in the composition of musts and wines,
during the pulp processing and during the
maceration. During the maceration, in addition to
coloring, marcs again yields wine and other
substances, such as those tannins, aromatic,
nitrogen, pectin and minerals. Their presence in
certain proportions make red wines to be diferrent
by white wines, not only in terms of color, but also
in terms of astringent flavor and extract
(M rginean C., 2012). Phenolic compounds also
come from the wood (oak) used to maturation and
aging of wine (Popa., 2008). The color of wine is
influenced by many factors such as variety, vintage

characteristics and compositional concern, physicochemical and biological stability, naturalness and
igienity, origin and authenticity, presentation and
submission of consumer sale (Stoian V., 2006).
Equally important are the gusto-olfactory qualities
of the wine, its physico-chemical analyzes and
other complex analysis (the content of
polyphenols). The color of the wine is an important
indicator of quality. It characterizes the variety,
type, composition and age of wine (Ti a O., 2001).
Phenolic compounds found in the seeds and peel
year, soil conditions, the degree of maturation of
the grapes, their health, the size of production,
vinification technology, age, storage conditions,
etc.. Grape maturation is influenced by climatic
conditions, so that the quality of raw materials for
wine varies from year to year ( ârdea Constantin,
2000). The ripening of the grapes varieties studied
is achieved in a period of 35-55 days from the entry
into firstfruits until full maturity. Colors may be
more intense or paler. The color of wine is
determined by the nature of the phenolic
(anthocyanins, tannins, flavones). Among the
phenolic compounds in red wines there are: gallic
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acid, catechin, syringic acid, vanillic acid,
epicatechin, p-coumaric acid, rutin and quercetin.
Gallic acid is free in nature and is in the form of
derivatives of the tannins. It is a solid substance,
smooth appearance, it is highly soluble in cold
water but dissolved at hot. It is soluble in alcohol
and it has astringent tastes. Gallic acid has
antifungal and antiviral properties, cytotoxic
activity on tumor cells, without affecting healthy
ones and is used to treat diabetes.
Catechins are a class of organic compounds, which
exist in the tannins composition. It is a substance
capable of polyphenolic antioxidant properties.
Reduce the risk of four common diseases: stroke,
myocardial disease, cancer and diabetes. Catechin
tannins in acid and hot environment turns
anthocyanins (cyanidin), hence the name assigned
proanthocyanidins from the grape tannins. As
catechins, they are colorless, but differs from them
in that transformation enhances anthocyanin color
of young red wines. Proanthocyanidins are
responsible for the astringency of the wines
(Arnold et al., 1980), play an important role in
browning reactions and oxidation (Cheynier et al.,
1991) and red wine color stability (Singleton et al.,
1992). Where there is a condensation of catechins
and proanthocyanidins advanced, the resulting
compounds are called flobafene. They are colored
red brown, bitter taste and bitterness that appears
likely to wines made from grapes processed in
continuous media, which crushes too solid parts of
the grape, is due precisely to these substances
(Cotea , 1985).
Syringic acid is a color component that is not
present in the white wine.
Vanillic acid is a derivate used as a flavoring agent.
Acid is a protective antioxidant and anticancer
effect against chronic and degenerative diseases,
among which obesity, diabetes, hypertension,
atherosclerosis, and joints and nervous system
disorders.
Epicatechin is an antioxidant that may reduce the
risk of developing serious illnesses such as heart or
heart failure.
2. MATHERIAL AND METHODS
The analyzes which we make on the four types of
red wines were made using a high performance
liquid chromatograph HPLC SURVEYOR PLUS,
equipped with a PDA detector, Thermo Plus
Detector and column chromatography-Accuare

P- coumaric acid presents antimicrobial action and
anti-inflammatory detoxification .
Rutin is a flavonoid that helps block potentially
harmful enzymes involved in blood clotting. It is a
powerful antioxidant with many benefits on the
human body. Main features are: strengthening the
cardiovascular system, helps blood circulation and
increase the flexibility of blood vessels.
Significantly, affect the capillaries under the skin
and decreases their fragility, accelerates healing of
various injuries such as muscle sprains, crushing,
pressure sores, scars, bumps and other similar
problems.
Resveratrol accumulates in grain husks during
training in response to the fungus Botrytis cinerea
attack and drops abruptly at the entrance grapes
ripen, the maximum accumulation is after 1-5
weeks of flowering vines. By maceration fermentation process, resveratrol passes from skins
of the grapes into wine. Geographical area and
variety are influencing resveratrol content from the
wine. Red wine is promoted since ancient times as
a good medicine for the body in general and the
cardiovascular system in particular. Resveratrol is a
powerful antioxidant from wine, which is believed
to be responsible for the beneficial effects of red
wine. It is an ingredient of many herbal products
for treatment of blood disorders, heart or liver.
Today, resveratrol is considered by scholars
promoted a strong antioxidant, anticancer and a
phytoestrogen . Resveratrol is a miraculous
ingredient in red wine, it can extend life, has antiaging powers and the ability to fight cancer, heart
disease and obesity. It also lowers cholesterol,
blood sugar level, blood thinners, prevents colds
and improve brain capacity (memory).
Quercetin is a flavonoid very studied, with
anticancer and antioxidant properties. It has antiinflammatory powerful, protects the lens and
controls diabetes.

PFP. However, there is a data acquisition and
processing software. The device is non-destructive
for the sample, running with low noise and is stable
in a long time of operation, and the answer is
independent of the mobile phase composition, flow
rate and temperature. Wine sample must be
filtered, then fed into the machine, which renders
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the results in few seconds. Expression results are in

mg/l.

3. RESULTS AND DISCUSSION
The following table is about the analysis of the
four types of red wines obtained at

Târnave vineyard, during the three years (20102011-2012).

Pinot noir
2010
Pinot noir
2011
Pinot noir
2012
Cab.Sv.
2010
Cab.Sv.
2011
Cab.Sv.
2012
Merlot
2010
Merlot
2011
Merlot
2012
Sirah
2011
Sirah
2012

Table 1. The content of phenolic compounds (mg/l) for red wines in the 2010-2011-2012
Gallic Cate- Siringic Vanilic EpicatepRutin Resveratrol Quercitin
acid
chin
acid
acid
chin
cumaric
acid
6.440 2.516
0.253
<0.1
1.569
<0.1
0.289
<0.1
0.151
6.652

2.407

<0.1

<0.1

1.748

<0.1

0.298

<0.1

0.238

<0.1

0.342

0.126

<0.1

<0.1

<0.1

1.804

<0.1

7,263

3.728

6.849

<0.1

<0.1

0.560

<0.1

1.516

<0.1

0.59

4.855

1.840

<0.1

8.398

<0.1

0.69

<0.1

0.643

1.531

11.77
2
5.496

0.164

<0.1

4.655

<0.1

0.367

<0.1

0.693

6.485

0.768

0.660

<0.1

<0.1

<0.1

0.277

<0.1

0.122

6.112

1.003

0.531

<0.1

0.693

<0.1

0.391

<0.1

0.176

6,524

0,999

0,688

<0,1

0,701

<0,1

0,402

<0,1

0,142

<0,1

0,27

<0,1

<0,1

0,743

<0,1

0,201

<0,1

0,154

<0,1

0,29

<0,1

<0,1

0,749

<0,1

0,211

<0,1

0,160

4. CONCLUSIONS
Regarding the amount of phenolic compounds
we can say that red grape varieties studied
recovered quite well the climatic conditions of
vineyard Târnave, in particular temperature and
insolation, thus obtaining red wines rich in
phenolic
compounds,
which provides
a
characteristic color wines. Also, the analysis of
these types of red wines studied are in normal
limits.
Wines made from grapes harvested at the
highest phenolic maturity has a big content of
phenolic compounds and are the most popular in
terms of sensory quality was considered wine
(R dulescu A., 2011). The quality of red wines is
given by their composition, which depends not

only on the quality of the raw material, but also on
de vinification type.
The study is valuable for fundamental research,
the data obtained can be benchmarks for new
experiments or to establish efficient processing
conditions in the wine industry to achieve quality
finished products in accordance with modern
quality standards. Interpretation of results in terms
of technology indicated that the Târnave vineyard
can produce quality red wines, that are typical of
the variety show typicity balanced taste, because
the harmony of chemical composition parameters.
The wine industry in our country, the main task is
to define the most rational technologies for
producing high quality wines in large blends,
homogeneous and stable physical, chemical and
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microbiological,

able

to

satisfy

increasingly

consumer demands.
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COMPREHENSIVE EVALUATION OF QUALITY OF MILK AND
VEGETABLE MINCE WITH BUTTERMILK CONCENTRATE
T. Yudina *

I. Nazarenko **

Abstract: Quality of milk and vegetable minces with buttermilk concentrate is evaluated
by organoleptic, physicochemical, microbiologic, and structural-mechanical properties and
their nutrition value taking into account their importance at using them. The result verifies
high quality of minces in comparison with mince of low-fat acid curd cheese mince.

Keywords: comprehensive quality indicator, nutrition value, structural-mechanical
properties, microbiologic properties.

Health of the population depends on
nutrition. This fact is proved by numerous
researches and practical experience. According to
WHO, health depends by 50% on life style, the
most important part of which is nutrition.
Unfortunately, modern level of nutrition is
unsatisfactory both qualitative, and quantitative
relation. The reason for this is lack of native
proteins, polyunsaturated fatty acids, vitamins,
macro- and micro-nutrients, and dietary fibres
[1]. Lack of nutrients leads to reduction in
immunity towards diseases and unfavourable
environmental factors.
One of the ways to provide an optimal balance
of nutritives is combining of different types of raw
materials with certain functional and technological
properties. Thus, combination of milk and
vegetable raw materials gives the possibility to get
food with high content of animal protein, rich in
bioactive compounds. As well, it gives the chance
to use raw materials rationally [2].
We developed milk and vegetable mince
production technology. The designed technology
proposes to use milk and protein concentrate with
buttermilk as the main component. Also, mince
recipes should include mashed carrot, pumpkin and
zucchini, egg mixture, wheat flour, and sugar.
Evaluation of the designed milk and
vegetable minces is of current interest as one of
the main tasks of modern society is providing
quality food raw material and food products,
including culinary goods. Evaluation of quality
should be made on the basis of different
properties of various types which characterise the
product, namely - nutrition value, structural-

mechanical, organoleptic, physicochemical, and
microbiologic properties.
Today, the most popular method of quality
determination is combination of properties which
influence its ability to satisfy established and
forecast requirements [3]. The issues of quality
evaluation of food are the topics of research for
native and foreign scientists: Dorokhovich, A.M.,
Korolkova, E.P., Matiukhina, Z.P., Nesterenko,
A.A., Ratushnyi, A.S., Topolnik, V.G., J.R.
Brunner, H. Mulder, P. Walstra and others.
As the quality of the designed minces is
characterised by a number of parameters, the
purpose of the work was determining a
comprehensive quality indicator using theoretical
background of qualimetry [4].
The paper [4] offers the algorithm of
determining of comprehensive quality indicator
of culinary goods which consists of several
stages.
First, there was developed a hierarchical
structure of comprehensive properties which are
required for proper evaluation of milk and
vegetable minces quality, and which concern
stages of production and storage. During
production, quality of the goods is determined by
nutrition
value,
structural-mechanical,
organoleptic,
physicochemical,
and
microbiologic properties. During storage, the
quality of minces is determined by structuralmechanical, organoleptic, and microbiologic
properties.
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Nutritional value is characterised by
proteins, fats, carbohydrates, vitamins, and
minerals. Structural-mechanical properties are
represented by border shift stress and viscosity.
Organoleptic properties are represented by outer
appearance, colour, smell, taste, and texture.
Physicochemical properties include titrated and
active acidity. Microbiologic properties include
quantitative characteristic of yeast, mold,
coliform
bacteria,
and
pathogenic
microorganisms. Properties that were included
into the above mentioned groups were measured
and used as singular indicators of quality.
Evaluation of singular quality indicators of the
designed minces (studied sample No.1 - milk and
carrot mince, No. 2 - milk and pumpkin mince,
No. 3 - milk and zucchini mince, No. 4 (reference
[5]) – mince of low-fat acid curd cheese mince)
were carried using Harrington desirability
function:
exp exp( Yi ) ,
(1)
i
Where Yi - coded identification of adjustable
scale.
Coded and respective absolute values of
properties indices are located on X-axis, and
relative values are located on Y-axis. Harrington
scale implies 5 intervals in, total interval of the
Indicator
Protein content
Fats content
Carbohydrates content
Vitamins content
Minerals content
Shift stress
Effective viscosity
Outer appearance
Colour
Smell
Taste
Texture
Titrated acidity
Active acidity
Yeast
Microscopic fungi

scale is from 1 to 0: 1.00...0.80 - very good
(perfect); 0.80…0.63 - good; 0.63...0.37 satisfactory; 0.37…0.20 - bad; 0.20…0.00 - very
bad. Harrington desirability function has the
following useful and important properties:
monotone, continuity, smoothness, adequacy,
effectiveness and statistical sensitivity. On the
following stage, we determined possible interval
for change of each of simple quality indicators in
terms of allowable values of indicators ijallowable,
which are minimum according to the
requirements of documentary standards, desired
reference value ijref - the best values among
similar objects in the world practice, and faulty
indicator value ijfaulty. Note that if the values are
lower than faulty, it is impossible to turn
production into condition allowed under
documentary standard.
To calculate allowable, we considered the
values given in the documentary standard –
DSTU 4554:2006 “Acid curd cheese” and values
of the known sample – “Milk and protein
products of buttermilk” TOR U 4001566330.094-2000, “Milk and protein minces”
TOR U 15.5-01566330-161-2004. Specific
values of reference, allowable and faulty
indicators are shown in Table 1.

Table 1. Critical limits of mince quality indicators
Units of
Reference
Allowable
Faulty indicator
measurement
indicator
indicator value
value
Nutrition value
%
25
14
10
%
0
6
8
%
20
11
8
%
0,025
0,010
0,005
%
1,5
0,6
0,3
Structural-mechanical properties
Pa
700
1900
2300
Pa*s
21
6
3
Organoleptic properties
grade
50
30
20
grade
50
30
20
grade
50
30
20
grade
50
30
20
grade
50
30
20
Physicochemical properties
º
60
180
220
%
4,8
4,0
3,7
Microbiologic properties
CFU/G
0,5×10
102
5×102
CFU/G
0,5×10
5×10
102

Values of Table 1 were considered during
evaluation of the designed goods. Evaluation of
the reference ( ijref), allowable ( ijallowable) and

faulty ijfaulty indicator values under adjustable
Harrington scale will be equal to 1.00 (Yijref=+3);
0.20
(Yijfaulty=-0.5)
0.37
(Yijallowable=0.0);
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respectively. Indicator values between 1.00 and
Absolute quality indicators nodal values
0.37 were chosen in terms of providing scale if designed in terms of data from Table 1
steadiness of the scale as well as practical and and is shown in Table 2.
logical reasoning.
Table 2. Nodal values scale of mince quality indicators
Indicator
Units of
valuation, i
measurement 1,00
0,80
0,63
0,37
0,20
0,00
oded identification
3,00
1,50
0,85
0,00
-0,50
-3,00
Nutrition value
Protein content
%
25
21
18
14
10
5
Fats content
%
0
2
4
6
8
10
Carbohydrates content
%
20
17
14
11
8
5
Vitamins content
%
0,025
0,020
0,015
0,010 0,005
0
Minerals content
%
1,5
1,2
0,9
0,6
0,3
0
Structural-mechanical properties
Shift stress
Pa
700
1100
1500
1900 2300
2700
Effective viscosity
Pa*s
21
16
11
6
3
0
Organoleptic properties
Outer appearance
grade
50
45
40
30
20
10
Colour
grade
50
45
40
30
20
10
Smell
grade
50
45
40
30
20
10
Taste
grade
50
45
40
30
20
10
Texture
grade
50
45
40
30
20
10
Physicochemical properties
Titrated acidity
º
60
100
140
180
220
260
Active acidity
%
4,8
4,6
4,3
4,0
3,7
3,5
Microbiologic properties
Yeast
CFU/G
0,5×10 1×10 0,5×102
102
5×102
103
Microscopic fungi
CFU/G
0,5×10 2×10
3×10
5×10
102
103
Relative values of singular quality indicators
were
determined using chart method using
ij
curves (Figure 1) and in terms of
absolute quality indicators nodal values (Table
2).
The received results of quality evaluation
calculation of certain properties of calculations
are shown in Table 3.
Average-weighted arithmetic value was
used to calculate a comprehensive evaluation of
quality indicators of j-group:
nj

Kj

K ij mij ,

(2)

group.
Weight ratios were determined using
expert method:
n

mj

1,

(3)

i 1

Where mij - weight ratio of -value of jgroup (m > 0);
n - number of production quality
indicators.
Weight ratio mij was calculated as
follows:

i 1

Where Kij - is evaluation of a singular
indicator;
mij - ratio of indicator's weight;
n - quantity of indicators considered in jWhere mij – is arithmetic average of expert
evaluations of quality -value of j-group.
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Table 3. Mince quality indicator
Relative value,
Studied sample
Reference
1
2
3
sample
No. 4

Absolute values, i
Studied sample
Reference
1
2
3
sample
No. 4
Manufacturing
Protein content
%
14,06 13,99 15,79
17,2
Fats content
%
1,82 1,81 1,80
1,00
Carbohydrates content
%
17,23 18,49 7,62
11,1
Vitamins content
%
0,015 0,023 0,015
0,002
Minerals content
%
0,830 0,825 1,400
0,486
Shift stress
Pa
744,1 947,0 801,05 1153
Effective viscosity
Pa*s 15,68 11,3 16,98
9,1
Outer appearance
grade
49
49
49
47
Colour
grade
50
50
49
44
Smell
grade
49
49
48
46
Taste
grade
49
50
48
46
Texture
grade
49
49
49
45
Titrated acidity
º
72
69
65
67
Active acidity
%
4,68 4,50 4,61
4,74
Yeast
CFU/G
6
8
8
8
Microscopic fungi
CFU/G
7
5
7
7
Storage
Outer appearance
grade
48
48
47
45
Colour
grade
49
49
49
44
Smell
grade
45
43
45
43
Taste
grade
46
44
45
44
Texture
grade
47
48
49
45
Shift stress
Pa
720 866,0 759,4
1110
Effective viscosity
Pa*s 12,02 9,7 16,04
19,63
Yeast
CFU/G
36
32
31
36

0,37
0,82
0,82
0,64
0,57
0,98
0,79
0,96
0,96
0,92
0,92
0,96
0,98
0,88
0,96
0,97

0,37
0,82
0,90
0,93
0,57
0,88
0,64
0,96
1,00
0,96
0,96
0,96
0,94
0,75
0,88
1,00

0,49
0,82
0,18
0,64
0,93
0,95
0,84
0,96
1,00
0,96
1,00
0,96
0,95
0,81
0,88
0,97

0,58
0,9
0,38
0,09
0,31
0,78
0,53
0,88
0,77
0,84
0,84
0,8
0,97
0,94
0,88
0,97

0,88
0,96
0,80
0,80
0,96
0,99
0,67
0,79

0,92
0,96
0,80
0,84
0,88
0,92
0,56
0,81

0,92
0,96
0,73
0,77
0,92
0,97
0,80
0,82

0,80
0,77
0,74
0,77
0,80
0,80
0,95
0,79

Microscopic fungi

0,70

0,71

0,64

0,69

Indicator

Units of
measure
ment

CFU/G

29

28

34

Average value mij was calculated as
follows:

mijcp

1
N

N

mijz , (z=1, 2, 3 ...N)

(5)

z 1

Where N – is quantity of experts;
mijz – is evaluation of quality -value of jgroup given by z-expert (z = 1, 2, 3…N).
The results of weight ratio calculations are
shown in Table 4.
Weight ratios of values properties' groups
were chosen according to practical and logical
reasoning on importance of this or that values for
the studied products. At the production stage,
they constitute: nutrition value - 0.25, structuralmechanical properties - 0.35, organoleptic
properties - 0.15, physicochemical properties 0.1, microbiological properties 0.15.
At the storage stage, they constitute: organoleptic

30

properties
0.25,
structural-mechanical
properties - 0.35, microbiological properties 0.40. Weight ratio for the production stage
constitutes 0.6, for storage stage - 0.4.
In order to receive a comprehensive quality
evaluation at the stage of production and storage,
the following model was applied:
n
1

2

j

j

,

(6)

j 1

Where
– is a comprehensive production
quality evaluation at the stage of shelf life;
1
2 – is veto function made by quality
indicators having alternative nature - coliforms
and pathogenic microorganisms (when meeting
the requirements 1 and 2 are equal 1,
alternatively it equals 0);
j – is weight ration of indicators' jgroup;
j – is group evaluation of indicators.
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Table 4 Weight indicators (as of the data from the expert group)
Weight ratio
Manufacturing
Structuralmechanical
properties

7
5
5
5
5
5
5
4
4,86
0,557

8
9
10
11
12
13
5
4
3
4
4
5
4
4
4
5
4
5
3
3
4
5
3
4
4
4
3
4
4
5
4
4
5
5
3
5
3
3
4
5
3
5
4
4
4
5
4
4
3,86 3,71 3,86 4,71 3,57 4,71
0,443 0,181 0,188 0,229 0,174 0,228

Taste

Smell

Texture

Effective
viscosity

5
6
5
5
4
4
5
4
4
4
4
5
5
4
4
4
4,43 4,29
0,214 0,207

Colour

Shift
stress

Outer
appearance

Organoleptic properties

Minerals
content

4
4
3
3
4
3
4
4
3,57
0,172

Vitamins
content

Carbohydrates
content

1
2
3
1
5
3
2
5
4
3
5
3
4
5
3
5
5
3
6
5
4
7
5
4
mij 5,00 3,43
mij 0,241 0,166

Protein
content

Fats
content

Expert

Nutrition value

Continued Table 4
Storage

Weight ratios of values properties' groups
were chosen according to practical and logical
reasoning on importance of this or that values for
the studied products.
At the production stage, they constitute:
nutrition value - 0.25, structural- mechanical
properties - 0.35, organoleptic properties - 0.15,
physicochemical properties – 0.1,

23
5
5
5
5
5
5
5
5,00
0,530

Microscopic
fungi

Microbiologic
properties
Yeast

Effective
viscosity

Texture

Taste

Smell

Colour

1 14
15
16
17
18
19
20
21
22
1
4
4
4
5
4
3
4
4
5
2
5
4
5
4
4
4
5
4
5
3
4
3
5
5
3
4
5
3
4
4
5
4
5
4
4
3
4
4
5
5
5
4
5
4
5
4
5
3
5
6
4
5
4
5
3
4
5
3
5
7
5
4
5
5
4
4
5
4
4
mij 4,57 4,00 4,71 4,57 3,86 3,71 4,71 3,57 4,71
mij 0,533 0,467 0,508 0,492 0,188 0,181 0,229 0,174 0,228

Shift
stress

Structuralmechanical
properties

Organoleptic properties
Outer
appearance

Microscopic
fungi

Yeast

Manufacturing
StructuralMicrobiologic
mechanical
properties
properties
Titrated
acidity
Active
acidity

Expert

Weight ratio

24
25
26
5
4
5
4
5
4
5
5
4
4
5
4
5
5
4
4
4
5
4
5
5
4,43 4,71 4,43
0,470 0,516 0,484

microbiological properties 0.15.
At the storage stage, they constitute:
organoleptic
properties
0.25,
structural-mechanical
properties - 0.35, microbiological properties 0.40.
Weight ratio for the production stage constitutes
0.6, for storage stage - 0.4.
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In order to receive a comprehensive quality
evaluation at the stage of production and storage,
the following model was applied:

and pathogenic microorganisms (when meeting
the requirements 1 and 2 are equal 1,
alternatively it equals 0);

n
1

j

2

j

,

– is weight ration of indicators' j-group;
–
is group evaluation of indicators.
j
j

(6)

j 1

Where
– is a comprehensive production
quality evaluation at the stage of shelf life;
1
2 – is veto function made by quality
indicators having alternative nature - coliforms

The received data of the comprehensive
quality evaluation of milk and vegetable minces
and control are given in Table 5.

Reference
Milk and carrot mince
Milk and pumpkin
Milk and zucchini

0,438
0,621
0,697
0,614

Structural-mechanical
properties
Organoleptic
properties
Physicochemical
properties
Microbiologic
properties

Samples

Nutrition value

Production stage

0,669
0,896
0,774
0,901

0,825
0,944
0,968
0,974

0,956 0,924
0,933 0,965
0,851 0,939
0,885 0,924

The analysis of the received data shows that
the comprehensive quality indicator of milk and
vegetable minces is higher than the results of the
reference sample: milk and carrot mince – by
12.86%, milk and pumpkin mince – by 8.83%,
milk and zucchini mince – by 12.71%.
High comprehensive qualitative indicator of
milk and vegetable mince in comparison with the
reference sample is determined by the evaluation
of its quality both at the stage of production and
storage.
For example, at the stage of production, the
comprehensive evaluation of milk and carrot
mince constitutes 0.849; milk and pumpkin
mince - 0.816; milk and zucchini mince - 0.842.
All these values are higher than those of the
reference samples by 10.94%, 16.24% and
19.94% respectively.
High evaluation of milk and vegetable
mince at the stage of production can be explained
by the fact that minces have higher absolute
values of indicators of the following groups:
“nutrition value”, “structural and mechanical
properties”, “organoleptic properties”, and
“microbiologic properties”.
For example, milk and vegetable mince
contain more nutritives which characterise
“nutritional value” group than the reference
sample; that is why the evaluation of this milk

Table 5. Mince quality evaluation
General
Storage stage

Comprehensive
quality
Organoleptic
properties
Structural-mechanical
properties
Microbiologic
properties
Comprehensive
quality

Groups

0,702
0,849
0,816
0,842

0,776 0,870 0,742
0,881 0,840 0,746
0,877 0,751 0,762
0,858 0,890 0,733

0,79
0,81
0,78
0,81

0,739
0,834
0,804
0,833

and vegetable mince properties is higher than the
evaluation of reference sample. It should be
noted that the values of “structural and
mechanical properties” group has better
indicators for milk and vegetable minces, that is
why their evaluation is higher than the evaluation
of the reference sample.
According to Table 5, high quality
evaluation at the stage of storage is characteristic
for “organoleptic properties” and “microbiologic
properties” groups, which also influences the
comprehensive evaluation of mince quality.
Thus, comprehensive quality indicator of the
designed milk and vegetable mince lies within
the interval of “perfect quality”.
At the same time, the reference sample lies
in the interval of “good quality”.
The determined comprehensive indicator
verifies high quality of milk and vegetable
minces and practicability of their use for
manufacturing culinary products.
The perspective of the following researches in
this direction is determining of economic
effectiveness of using milk and vegetable minces
in culinary production.
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A STUDY IN BEER PASTEURIZATION WITH THE HELP OF
MICROWAVES
M. TOMESCU (CISM RESCU),

C. CSATLOS

Abstract: The use of the micro-wave-processing in order to pasteurize, sterilize, condition
etc. food products is one of the most frequently studied a-thermal processes. Yet, its use is still
considered quite controversial in many countries, especially in Europe. On the one hand, the
insufficient development of microwave processing in an industrial context, and the sparse
technological information available, on the other, account for this situation. It is not generally
known that there is no real evidence of a link between the consumption of microwave
processed food products and the incidence of different types of cancer or foetal malformations.
Microwave processed food products do not become radioactive because of the pasteurization
or sterilization amounts used in the food - processing industry.

Keywords: pasteurization, microwaves, electromagnetic radiation.
1. General Considerations

transformed into heat. Thus, the warming up is
instantaneous,
fast
and
very
effective,
approximately 90 per cent of energy being saved.
The electric component of the micro-waves is
the one that yields energy to the polar molecules so
that they get aligned and then it loses that energy
due to the thermal agitation of the molecules, this
energy being equivalent to a rise of temperature.
The complexity of the physical properties of food
products and of the mechanism of interaction
between the electro-magnetic field and food
products turns the attempt to understand / clarify
the process of heating within the microwave field
into a real challenge for deep study if the
implementation of this method in the industrial
production context is targeted.

Beer pasteurization within an electromagnetic field is not brought about by the thermal
effect or by the direct influence of the microwaves,
on account of the fact that they are not endowed
with a sufficient amount of energy, the micro-wave
energy quantum with frequency of 2450 MHz
being only 12.10/6 Ev. Moreover, the beer pressure
obtained by the pump of the micro-wave
processing plant within the reactor’s module must
stay between 12-14 bar, otherwise carbon dioxide
would not preserve its state of dissolution in the
beer, and the thermal process of pasteurization
would fail. Thus, within the micro – wave
resonance chamber, atmospheric pressure is
maintained. Beer pasteurization with the help of
micro – waves, beer being a dielectric material, 2. The principles of heat processing within the
takes place as a consequence of the polarization micro-wave field.
effect of electro-magnetic radiation, an effect
which can appear due to the structure of polar
Heating with the help of micro-waves is a form
water molecules (beer consists of approximately 92 of volume heating, thus it does not depend on the
per cent water). The mechanism of dipolar thermal conductivity of the food product, but it
polarization or the mechanism of orientation,
does depend on the depth of micro - wave
manifesting itself in the frequency interval of penetration, therefore in the size of the food
micro – waves, is based on the rotation of the product in question. In the case of this type of
permanent dipoles within the electric field they are heating, heat is transferred from the inside to the
applied to. The heating of beer is brought about by outside, as opposed to conventional heating, where
absorbing of the microwave energy, by rotating the heat is transferred the reverse way, as can be
water molecules but also of the carbohydrates and observed in figure 1.
proteins in beer, this energy being afterwards
150

Proceeding of BIOATLAS 2014 Conference

Fig.1. Symbolic representation of conventional thermal transfer and with microwavess
The absorption of micro – waves by food- products
manifests itself by the transformation of their
electric energy by means of ionic conduction and
dipole rotation.
This process is to be put down to the existence in
the structure of food products, of beer, in our case,
of free and bonded electric charges, apt to move
under the influence of the electric field of the
micro-waves. The free charges in beer consist of
the ions of the mineral salts in beer, and the
bonded ones, of the water molecules. It is the free
charges that bring about the phenomenon of ionic
conduction. Under the influence of the electric
component of the micro – wave field, they move
around and collide with the neutral, less mobile
particles. Depending on the number and frequency
of the encounter impacts, the micro – wave energy
turns into weak and disorderly kinetic energies,
which, added up, make up thermal energy, which
partially remains stored in the product, depending

on the msss/weight thermal capacity, while the rest
is spread in the surrounding area. Ionic conduction
is only sparsely present in beer, on account of the
fact that the number of ions is low, as they come
only from the mineral salts present in water and
very few from malt.
The bonded charges in beer are the water,
carbohydrate and fat dipoles, which are all neutral.
Under the influence of the electro-magnetic waves,
these dipoles effect vibratory and spinning
movements, thus generating an additional internal
electric current.
The process by which food products absorb the
micro – wave energy is called dielectric heating.
The mechanism of dielectric heating is based on
the fact that the water molecule is a dipole, i.e., it
has a positive pole, represented by the hydrogen
atoms, and a negative pole, represented by the
oxygen atom (the bond between the atoms is polar
covalent) (fig.2.).

Fig.2.The structure of the water molecule and its dipole moment
When the dipole is introduced into the microwave continuously attempts to get aligned to the electric
field, which rapidly changes its sense, the dipole field, thus changing its sense too.
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This phenomenon is called rotation or polarization
of the dipole. The dipole’s change of sense comes
about with a certain delay, as the molecules have to
overcome the water’s inertia and inter-molecular
forces. The electric component of the microwave
field yields energy to the water molecule, so that
the latter can get aligned, then it loses energy on
account of thermal agitation. This energy equates
to a rise of temperature. Due to the microwaves’
rapid change of sense, there emerge successive
rotations of the dipoles that generate frictional heat
at molecule level. When the applied field is

removed, the dipole molecules return to their initial
equilibrium state. The energy transfer mechanism
will be effective only if the time elapsed between
two sense–changes is so short that the dipoles can
hardly return to their initial state.
In the extremely short time interval when the
electric field changes its sense, the water’s dipoles
are orientated in a disorderly way ( as compared to
their initial state), then they tend to get again
aligned to the electric field , which brings about a
certain degree of polarization.

Fig.3.The mechanism by which the microwaves’ energy is transmitted to the water’s dipoles.
The exchange of energy accumulated during the
displacement and returned to the field while
regaining the equilibrium state, accounts for the
wave’s propagation as an elastic phenomenon.
This phenomenon does not exist in perfect
dielectric bodies. The higher the frequency of the
microwaves, the more intensely the dipoles will
vibrate, which leads to a higher accumulation of
heat. If frequency is too high, the dipoles will not
move sufficiently between two field polarity
inversions and the energy transfer will be low. If
frequency is too low, the ratio of the dipoles’
vibration will be reduced, and the energy transfer
will be also low. The number of water molecules
bonded by hydrogen bonds (very weak bonds) is
very small at high temperatures, thus the dipoles’
inertia is low. Yet, due to the fact that the micro
waves’ frequency is constant in time and lower
than the optimal frequency to bring about effective
energy transfer, it can be inferred that the more
temperature rises, the lower the efficiency will be.
The two phenomena, the dipole‘s rotation and
ionic conduction, take place simultaneously.

The water percentage in beer is extremely high
and that is the reason why it can be said that the
interaction between beer and microwaves is
essentially to be traced back to dipoles, whose
vibration and rotation movements by and by
transmit the energy of the electric component to
the nearby dipoles, thus bringing about the heating
up of beer. Considering the facts above, it can be
inferred that the thermal treatment of food products
with the help of microwaves is volume heating.
This phenomenon can be explained by the
energy transfer mechanism as follows: the
microwaves penetrating the food dielectric produce
heat by dipole rotation and ionic conduction, which
heat is then spread on the product’s surface. For
the above reason, the temperature on the
dielectric’s surface is will always be higher than
that at the core. Therefore, the microwave
treatment is also called cold pasteurization of food
products. The heating process also depends on the
microwaves’ penetration depth, thus at a frequency
of 915 MHz, microwaves penetrate 30 cm deep
into the food – product, and at a frequency of 2450
MHz, 10 cm.
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3.The effect of microwaves on beer
Regarding the possible effects of microwaves on
beer, there have allegations about micro – waves
taking deteriorative effects on beer, the same as on
any other food product. Considering the relation
for a photon’s energy E= h f 1,24 10 / , it can be
remarked that energy is in inverse ratio to wave
length. Food – products absorb a large number of
energy quanta. Opinions have been voiced that the
Chemical bond

microwaves’ intensity would induce modifications
in the food – product, an allegation which is not
supported by scientific evidence. Fact is that the
energy quantum of microwaves with a frequency
of 2450 MHz is so low, i.e.,1,2 10/5 (Ev) that it is
not capable of breaking the bonds between the
particles making up food – products.

Table 1. Energies ensuring the stability of chemical bonds
The bond’s energy, în eV

H-OH, water with a polar covalent bond

5,2

H-CH3, methane, with a non-polar
covalent bond

4,5

H-NH- CH3, amino-acid (basic
component of protein), with a non-polar
covalent bond

4,0

On studying the values in the above table, it
can be remarked that microwaves do not possess
sufficient energy to affect or break and the bonds
listed in table 1. For the waves to break the bonds
simultaneously 105 energy quanta per second
should be absorbed.
Calculation has proved that 5,2 1026 energy
quanta/sec, distributed on 3 1024 molecules of ½
kg of product, are absorbed in a time period of
1/170 s. For the same chemical bond to be
affected, two energy quanta should be absorbed by
the same atomic group, before the latter has
reached thermal equilibrium, the time necessary
for this process to take place being 10/6 s. To
conclude, it is impossible for the microwave
energy quanta to be transformed into heat, before
the same molecule has absorbed another amount of
energy quanta.
Therefore, microwaves do not possess
sufficient energy to break the chemical bonds in
the component molecules of the food product. In

addition, microwaves are not capable to stimulate
certain chemical reactions by way of the free
radicals (toxic components, accounting for the
degeneration and aging processes).
Possible traces of O3 detected during the
running of microwave plants, appear to be the
consequence of electric discharges or of soft X
radiation passing over from the magnetron into the
resonance chamber, where the product is placed.
By no means is it the effect of the microwaves’
interactions with the food – product.
4.Beer pasteurization with the help of the
FlowSINTH plant
For the smooth run of our research in the field of
beer pasteurization in the microwave field, with the
help of the continuous flow plant FlowSINTH
Milestone, it was considered necessary to draw up
a program/schedule containing the stages to follow
during the experiment.
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Fig.4.Schedule for micro – wave pasteurization
The optimal variant for beer pasteurization in the
microwave field is when the power – value is
800W (fig.4).This option can be explained by the
fact that it ensures the best correlation between the
piston pump discharge, the reactor’s volume and
the dissipation of the heat inside the reactor of the
FlowSINTH micro – wave – oven, produced by the
power issued by the micro – wave generators.
This correlation ensures the lowest power
consumption for the optimal pasteurization effect,
i.e., for the organoleptic properties (color, taste,
capacity for foam/froth formation) of the processed
liquid product, namely, Ciucas beer to be
preserved.
At power values of 700 W and 600 W, it can
be remarked that power consumption rises, the
more the magnetron power is reduced. This effect
can be explained by the fact that by maintaining a

constant discharge, while the power issued
decreases, the magnetrons have, in order to ensure
the pasteurization temperature, to issue electro –
magnetic waves at shorter intervals of time, which
leads to power consumption increasing.
Therefore, in this case there is no correlation
between the liquid discharge through the reactor,
the reactor‘s volume and the power issued by the
magnetrons.
The final conclusion of this research in beer
pasteurization in the micro – wave field is that
working at a certain beer discharge, correlated with
the reactor’s volume and the power issued by the
magnetrons into the resonance chambers, the
power consumption during the processing and,
implicitly, the “consumption” of thermal energy
will be low, while the organoleptic properties of
the product are preserved (fig.5).
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Fig.5. Experimental graphic at microwave pasteurization
interdependence between the different material
and power flows.

5. Conclusions
The study of pasteurization of liquid foods
with the help of micro – waves was made only
under laboratory or pilot circumstances, and was
not extended to an industrial production context,
on account of the sparseness of information in the
field, even if it could be proved that, by this
application, energy can be saved, while the beer’s
organoleptic properties are preserved. Thermally
treated beer with the help of micro – waves has a
five times longer keeping time than classically
pasteurized beer. Moreover, the microwave
pasteurization plant can be completely automated,
whereas it is possible to improve the classical
pasteurization plant to obtain substantial cuts in
power consumption but that comes with the price
of greater complexity of the plant itself and of the
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HPLC STUDIES ON OPTIMUM TECHNOLOGICAL CONDITIONS TO
OBTAIN GARLIC POWDER, RICH IN ALLICIN, FROM GARLIC
BULBS FOR PHYTOTHERAPIC PRODUCTS
V. LUNTRARU*, V. TAMA *, T. MANEA *, C. LUNTRARU*
Abstract: This paper studies the optimum technological condition to obtain garlic powder
with a high content in allicin for phytotherapeutic uses. The garlic bulbs were processed in
different conditions both in laboratory and in production, with specialized equipment and
all the samples were analyzed by HPLC. The conclusion of this study is that the fine
grinding should be avoided, before the drying process, because it leads to favorable
conditions for alinase enzyme to transform aliin into allicin, which is very unstable.

Keywords: garlic, allicin, phytotherapy.
1. Introduction
Originating from China, the garlic is a very
well-known plant which has been used as spice
and as medicine for thousands of years. Because
of its high adaptability, garlic is now grown all
over the world. Its many medicinal properties1
(antibiotic,
antiviral,
antimycotic,
antihypertensive, regulator of “bad” cholesterol
(LDL), antitumor, antiplatelet, sustainer of the
immune system, etc.) are attributed to the sulfur
compounds. From these compounds numerous
tests have shown that allicin has the highest
medicinal activity. Allicin is a sulfoxide which is
synthetized enzymatically from aliin by allinase
enzyme, according to reaction 12.
O

NH2

Aliin and the enzyme allinase are situated in the
garlic bulbs in different compartments and when
the bulb is sliced, crushed or heated at a
temperature higher than 65°C they come into
contact and allicin is produced. The main
problem with allicin is that it is very unstable and
it transforms into other compounds (ajoenes,
diallyl disulfide, diallyl trisulfide, etc.) which are
volatile and/or have lower medicinal activity.
Knowing that allicin has the highest medicinal
potency it is necessary to determine the optimum
technological conditions of transforming fresh
garlic bulbs into garlic powder to assure high
allicin content and therefore high efficiency of
phytotherapic products.

S

allinase

H2C

S
COOH

H2C

H2 O

The HPLC system used for allicin analysis is a
Hitachi Elite LaChrom, equipped with an L-2130
pump, a thermo-controlled L-2200 Autosampler,
L-2300 Column oven and a DAD UV-Vis L2455 detector. The column used for allicin
separation is C18 silica Lichrospher® 100 RP-18
column (250×4mm i.d., 5µm particle size). The
HPLC method can be found in European
Pharmacopoeia, ALLII SATIVI BULBI PULVIS
Monograph3 and is briefly the following: 0.8
mL/min flow of isocratic mobile phase *

CH2

(1)

O
allicin

alliin

2. Experimental research

S

methanol: 1% formic acid, 60:40 (v/v), Butyl 4hydroxybenzoate (BHB) as internal standard, 254
nm UV detection and 10 µL injection.
The garlic sample used for this analysis is dried
powder.
Methanol HPLC grade was purchased from
Merck, formic acid 99-100% was purchased from
VWR and butyl-parahydroxybenzoate (BHB)
99% was purchased from Fluka. The water for
formic acid solution came from a Millipore
Ultrapure Water system. To obtain relevant
results from our experiments only one type of
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the garlic cloves obtained from the plant cutting
machine in our laboratory stove at 50°C.

garlic from a single source (from Botosani
County) was used.
At the beginning of the experiment the fresh
garlic bulb was processed in laboratory as
follows: the garlic cloves were peeled, sliced
(every clove in 4 or 5 pieces), dried in a stove
(hot air oven) at 50°C until the weight of the
cloves was 60-65% smaller and then they were
grinded to a fine powder. The obtained garlic
powder was analyzed by HPLC.
The next step was to use specialized industrial
equipment to obtain dried garlic cloves for
analysis (the grinding process to fine powder was
made exclusively in laboratory). For this purpose
we used 2 methods of processing garlic:
1) with a machine which transforms fresh garlic
cloves into a paste (similar to a meat grinder
machine);
2) with a plant cutting machine (with adjustable
speed of blade and conveyer belt) which was
adjusted to cut (chop) the garlic cloves into big
pieces. The drying of the samples was made in an
industrial hot air dryer, which blows air heated at
40°C. For comparison reasons we dried a part of

3. Results and discussions
Because allicin is very unstable (high
reactivity) the use of allicin standard is not a
good idea (very high price, must be kept at 80°C). That is why the European Pharmacopoeia
uses butyl-parahydroxybenzoate (BHB) as
internal standard, which does not interfere with
garlic’s native compounds.
As it was mentioned before only one type of
garlic was used for this study which came from
Botosani County. After it was processed in
laboratory (described in Experimental part) and
according to the European Pharmacopoeia
method, the obtained garlic powder was
analyzed. Figure 1 shows the chromatogram of
this analysis. As it can be seen the allicin peak is
well separated from the others and the use of
BHB as internal standard is justified. The
obtained quantity of allicin was 0.869 g/100 g
dried garlic powder.
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Fig. 1. Chromatogram of the fresh garlic bulbs processed entirely in laboratory.
Using an industrial grinder machine a paste of
garlic cloves was obtained and after drying it in
an industrial hot air dryer (40°C) it was analyzed.
The obtained chromatogram, figure 2, is showing
an important decrease of allicin’s peak (all of the
samples were analyzed in the same way and the
chromatograms are presented on the same
absorption scale which mean that they can be
compared) the calculated quantity being 0.429 g

allicin/100 g dried garlic powder. It appears that
50% of allicin was lost in this fine grinding
process (in another study in which we used the
same method of processing we obtained allicin
values with 50-80% smaller than those of the
garlic processed entirely in laboratory).
Another part of this experiment was to process
the garlic cloves as little as possible and therefore
to cut the garlic cloves into bigger pieces by
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cutting machine were dried in a laboratory stove
at 50°C. After analysis we found a quantity of
0.720 g allicin/100 g dried garlic powder, just a
little bit smaller than of those dried in the
industrial dryer.
The obtained results are summarized in figure
4.

passing them through a plant cutting machine. It
is true that the drying process (industrial hot air
dryer at 40°C) was longer but the result can be
observed in figure 3.
The quantity of allicin was 0.725 g/100 g dried
garlic powder only 16% lower than the fresh
garlic. As it was mentioned before a small part
of the garlic cloves passed through the plant
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Fig. 2. Chromatogram of garlic cloves transformed into a paste.
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Fig. 3. Chromatogram of garlic cloves passed through the plant cutting machine.
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Fig. 4. The content of allicin in the studied samples.
4. Conclusions
Knowing that allicin has the highest medicinal
activity, to obtain a maximum efficiency of garlic
containing supplements it is necessary to have
high levels of allicin. The present experiment has
showed that the first phase of the fresh garlic’s
transformation into dried powder process is of

great importance because in this stage occurs the
highest loss of allicin (by fine grinding the garlic
more aliin comes into contact with alinase and
allicin is formed and therefore lost). Even though
cutting the garlic cloves into bigger pieces has
the disadvantage that it increases the drying
period, the fact that it can ensure high quantities
of allicin has a bigger importance.
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EDUCATIONAL EXPERIENCES OF A TOURISM SOFTWER (FRONT
OFFICE SYSTEM) AT THE UNIVERSITY OF DEBRECEN
G. RÁTHONYI,

L. VÁRALLYAI,
K. PET

I. POLYÁK NAGYNÉ,

Abstract: The aim of this paper is on the one hand to present one of the most important
professional subjects (Professional Informatics) of the tourism-catering course (the most
popular training from the time of its start) at the University of Debrecen Faculty of Applied
Economics and Rural Development. On the other hand we would like to present the
Hostware Front Office system, which is the basic of the subject and contribute to the
education of proper experts suitable for the labour market expectations.

Keywords: Hostware, front office system, reservation, education, tourism-catering.
1. Introduction
Tourism-catering education started in 2009 at
the University of Debrecen Faculty of Applied
Economics and Rural Development. It was one of
the most popular training at the time of its start,
which was proved by the fact that in the year
2009 344 students, while in 2010 298 students
applied for this education at the first place. After
five years it is the third most popular education
regarding all of the applications, while
highlighting the first-place-applications it is the
second most popular education at the faculty in
2014 (bachelor, full-time education, with state
scholarship).
Besides providing professional knowledge the
highlighted task of this popular education
operated within the Department of Tourism and
Catering Management is the preparation for
specialization, in which students may get to know
the differentiated essence of health tourism,
touristic destination management and hotel
specialization. During the three-year-education
students acquire knowledge being suitable in
practice as well besides theoretical knowledge.
Among these the subject called Professional
Informatics is one of the seminars providing the
most concrete professional knowledge, where
students may get to know the hotel front office
system, which is used in majority of the hotels
and is one of the market leader systems in
Hungary. The aim of the education in the third
year is that students should learn and know the
practical knowledge on a high level built on
theoretical basis and after the professional
probation they could successfully find jobs in the
labour market.

During the semester the students learn to use
the demo version of the Front Office system of
Hostware Ltd used for educational purposes.
When educating the program by the help of
situational tasks our aim is that students could
use the software in a wider spectrum. They learn
how to use the program from the aspects of the
administrator, reception, housekeeping and the
manager.
2. Hostware Front Office System
The Hostware is a Hungarian developed hotel
software family, which consists of different
modules. According to the own characteristics of
the given unit (hotel, restaurant, bath etc.) it
decides whether which module is necessary for
the operation. The compatibility of the modules
makes the fact possible that the appropriate
solution should be available for both smaller city
hotels and greater complexes as well. In case of
hotels, the Hostware is a framework, the given
unit fills up with data necessary for the operation,
by which a hotel may be totally individualized.
The systems developed by the company were
planned for Windows operating system, thus
utilizing the arising advantages. For example
reports (different statements and lists) created
during the different workflows may be directly
exported to a Microsoft Excel table and a pdf-file
as well. Moreover, it is compatible with the
Microsoft Outlook Express e-mail program,
which makes the fact possible that the
correspondence between the guest and the hotel
from the request till the confirmation may be
brought out with one click.
The basis of the system is the robust SQL
database engine, which greatly enhance the data
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security and the stability of the system, in this
way data cannot be viewed with the help of
simple utility programs; furthermore, it avoids
data corruptions even in case of on-going failures
or when the electricity is ceased.
Hostware Ltd has the best references among the
hotel software suppliers in Hungary. At the
moment, 406 hotels are using this hotel front
office system. This is due to the fact that, on one
hand, the majority of the hotels opening in our
country implement the products, and, on the other
hand, many hotels using the systems of other
suppliers are switching to Hostware software.
Front office system of Hostware Ltd. plays
market leader role in Hungary among
commercial accommodations which are using
hotel software and have more than 14 rooms.
In the last seven years the hotel software sales
distribution has not changed significantly among
the three suppliers of the Hungarian market
(Opera, Flexys, Hostware), although the number
of investments showed a strong increase in 2008
due to the EU tender funds, and decreased
significantly in 2009 owing to the global crisis.
During all these times, the vast majority of the
hotels have chosen the Hostware program.
First figure shows the hotel software sales
distribution among the three most important
suppliers from 2009 to 2013 (red – Hostware,
blue – Opera, green – Flexys), while the second
figure shows percentage of hotels according to
applied hotel software [1,2].

Fig. 1. Number of hotels using hotel software in
Hungary [2]

Fig. 2. Percentage of hotels according to applied
hotel software [2]
3. Possibilities and requirements of the
education of the software
Prominently important element of the
practice-orientated education is that students of
University of Debrecen Faculty of Applied
Economics and Rural Development become
acquainted with the use of Hostware Front Office
system.
Within the confines of professional informatics
subject (2 hours lectures and 2 hour-practice
weekly) students acquire the front office system
during the last term; by the time they have had
adequate knowledge of hotel management, which
is crucial important expectation in the course of
software usage.
We have used demo version of Front Office
system (WinFro), which is suitable for the
educational purposes. Demo version of the
software assures possibility for students to
acquire the system in real circumstances without
the violence of the personality rights (fictitious
database) and there doesn’t need any report
prepared for responsible authority [5].
The appropriate educational person, who
knows the smallest parts of the software and has
adequate practical knowledge, plays an important
role in the learning process [3]. During seminars
it is very important to deal with students
patiently, because of the different levels of
informatics knowledge of students.
We assure separate work possibility (one
student – one computer) for every student in
order to obtain the appropriate practical
knowledge.
During seminars the usage of separated
computer and the independent trainings are vital
important, because future specialists have to
apply their knowledge in real situations after
university.
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At the University of Debrecen practical courses
of the front office system are sufficient to acquire
the basic knowledge of the software, however,
students do not gain enough practical knowledge
without extra individual practice.
On behalf of education of quality specialist,
there is opportunity for students to practice in the
computer room, so anybody can improve own
knowledge independently after weekly obligatory
seminars. It is especially important in the case of
students, whose have difficulties in the usage of
the software because they do not possess the
basic informatics skills.
Therefore the initiation of the practical
opportunities is significant, because this program
can be used only in two computer rooms, where
the lectures also go on. Twenty students per
seminar are appropriate; hereby we can deal with
the emerging individual problems of the students.
Nevertheless, projector connected to the
computer is a great solution during the seminars;
therefore the usage of the software can be shown
in detail for the students, who can follow step by
step the usage of the software.
Our important task is to achieve that students
be aware of that the software are only demo
version at the university, but in a hotel they have
to take responsibility of their work among real
circumstances. If students know the software and
modules as precisely as possible, their work can
be more simply in hotels.
In 2012 the education of the system started in
the case of graduating students in two computer
rooms with 42 computers.
Nowadays the education of the third year goes
on. The number of the first year was 170 persons,
the number of second year was 130 persons and
the number of current year is 120. On the basis of
the examination of preliminary application data,
the number of year may be calculated 120
persons.
During a seminar in a computer room there are
20-21 persons in order to assure students of their
individual work on computer.
Students can become acquainted with the next
subjects at the lectures during the 14 or 15 weeks
of the seminar:
Basic knowledge of database: most
important definitions related to the topic,
integrated hotel software.
Surface and structure of Hostware Front
Office System, employees and their
privileges in the programme, system
settings.

Tasks of individual and group reservation,
use of room plan, management of guest data,
searching of reservations, rooms and guests).
Tasks in connection with arriving guests.
Tasks during the residence.
Cashier module (charges, hiding, discount,
billing, cancellations).
Tasks in connection with leaving guests.
Housekeeping, reports, lists.
Students can become acquainted with the next
subjects and tasks at the practices during the use
of the software:
Surface and structure of Hostware Front
Office System, creation and settings of
employees and their privileges.
Tasks of individual and group reservation
(creating and deleting reservation, searching
among the guests, confirmation, room
reservation and classification, guest data,
housekeeping information, registration card,
pre-charges, notes, interface, wake up calls,
data of debit cards, cash deposit, tools
reservation).
Overview of tasks in the room plan (quick
reservation, check-in, moving).
Cashier module (charges, pre-charges,
shifted
charges,
hiding,
discount,
cancellations, check-out and billing).
Cashier closure, quick balance, night
closure, closure lists.
Housekeeping, reports, lists.
Generally, hotels do not utilize all function
provided by the software, except those which are
needed for in their daily operation. Therefore we
have compiled the curriculum of the semester
based on practical experiences so that the most
important parts of the curriculum receive more
emphasis.
During the semester students have four tests
(two practical tests on computer and two
theoretical written tests). On the one hand, the
two theoretical tests contain of 30 questions
which are mainly based on the use of the
software and on the other hand, the two practical
tests (on computer) include several situational
tasks. Next example shows one task from the
practical test:
The air conditioner system of the room 23 has
broken down and it’s indicated by guest.
Receptionist moves guest to another room and
then informs the maintenance department of the
problem. Receptionist has to change the room
status to out of order for two days – where the air
conditioner system has broken down – while the
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maintenance team repairs the machine. Carry
out the necessary tasks!
Generally speaking, we can be satisfied with
the efficiency of tests, only 10-20 per cent of the
students fail during the semester. There are two
major reasons for failures: lack of preparedness
and do not write the tests. In the first table
(Table 1) we can see that the results of practical
tests are better than the results of theoretical tests
which derive from characteristics of test (three
years average). Theoretical part of tests counts
lower emphasis in the final exam mark.
Table 1
Multiplechoice tests %
5-10
20-30
30-40
20-30
10-20

Practical
tests %
25-35
20-30
15-25
10-20
10-20

Mark
5
4
3
2
1

In contrast with full time training, students in
correspondence training do not have opportunity
to get acquainted with the program so detailed.
Correspondence students have several difficulties
related to the subject, on the one hand, there are
huge amount of information about the program
during the lessons and on the other hand, they
have got less time for practice. At this training
we make an effort to explain the most important
tasks of a receptionist (create reservation, checkin, billing, check-out) for students.
After three years, students have one
compulsory practical term (after professional
informatics) at an optional company. Generally,
students, who chosen hotel specialization, spend
this practical term at a Hungarian hotel, where
they can apply the gained knowledge and try
themselves in real situations.
Trainees obtain different responsibilities per
hotels.
Different
hotels
give
different
assignments their trainees, for example: there are
hotels where trainees are only observers, and
there are hotels where trainees do the whole
works of the front office system [5].
4. Meeting of education and profession
A Hungarian research collected the most
important deficiencies relating to the trainees on
the basis of hotel experts being involved in their
education. The negative factors are listed below,
which are strongly connected to the software

training as well as to the tourism and catering
education [3,4].
There are a great number of trainees with
lack of self-reliance who are afraid of
staying alone at the reception, at the same
time it may occur that a trainee is too
confident, which is not too good as well,
because of the lack of sufficient professional
experiences he or she might make mistakes.
The computer skill of the trainees often
contains only the use of the Internet and they
are not aware of handling basic programs
such as Word or Excel.
When billing they do not know the different
paying forms, and have difficulties in
studying the cashier modules.
The language skill of the trainees still
reflects many problems. Though most of
them have language exams, they use the
language improperly in prominent situations
[4].
To eliminate these deficiencies, a great
attention is paid in our university to educate
proper experts suitable for the labour market
expectations, which means that our aim is to
provide a marketable degree for the students, by
which companies may get experts who can be
utilized immediately; in this way they do not
have to spend time and money for training the
employees with a degree later in harmony with
their requirement.
The education is realized by the cooperation of
practical experts in order that our tourismcatering education should meet the labour market
expectations and the university should educate
marketable labourforce and not just simply
educated experts having great lexical knowledge.
Without the need for completeness the following
practical experts take part in the education:
hotel director
sales manager
catering specialist
regional marketing director of Hungarian
Tourism Ltd
A major part of the students coming from the
tourism-catering education have professional
language exams, which itself does not absolutely
ensure the proper communication, but it is an
advantage by all means in the probation semester
and later when finding a job.
Among the basic subjects studying the basic
informatics gains relevance, by which students
become able to handle basic programs such as for
example Word or Excel. The education focuses
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on educating both of the programs, as the wouldbe experts have to be aware of the fundamental
knowledge.
The use of the function of the software is
different in the hotels thus the biggest emphasis
is concentrated on two major fields, such as
creating the reservation (check-in) as well as
billing (check-out).
During the semester the students may make
more than 30 bills when practicing; they can get
to know with different paying forms, which is
illustrated with the next example from the second
paper of the semester: Mr. and Mrs. take a
journey. They pay by holiday check, while the
remaining part is covered by a credit card. Carry
out the necessary tasks!
In this example they have to disintegrate the
bill first, and then they have to use the paying
forms of holiday check and credit card.
Students of a higher leveled performance than the
average coming from the education may find jobs
without the deficiencies typical to trainees;
furthermore, they can continue their education in
the MSc course.
In the next part the most relevant interfaces are
introduced in the Hostware Front Office system.
5. Most important parts of the software
The demo program of 7.11.1.214 version is
available for the university, which though
changed during the years in appearance, the most
important processes, menu points and functions
remained the same. After logging-in, the system
stands up, where there are the following menu
points: Reception, Cashier, Housekeeping,
Reports, Night audit, Basic data, Service (Fig.3.)
During the semester the students use the
program with an admin level access in order that
they can reach every function of the system;

however, in real life users are not entitled to have
a full access. The certain main and sub menu
points are available depending on the access
privileges [1,2].
In the program the reservation is the most
important field for the marketing and the
reception (Fig. 4.), where everything may be
realized, from informing the inquiring guest,
through fixing and confirming the concrete
reservation (individual and group) and till
checking-in the guests.
The user staying the reservation window may
represent several tables reflecting reservation and
turn-over projections (for instance: forecast of the
reserved rooms window, category of room
window), which may help in informing the
inquiring people.
The former inquiry resulting in the form of
booking is fixed in the reservation as well, than a
confirmation is sent to the customer even by email. Recording the special requirements
regarding
booking
and
transiting
the
modifications happen in the reservation.
The reservation service provides a great help in
the administration relating to the check-in of the
guests [1,2,6].
The information in connection with room
reservation may be classified into three major
groups, which are determent when using the
program. Data which may not be linked directly
to the booked room are in the reservation head
(orange border), while data being in a strong
connection with the room and of not priceinformation typed are in the room reservations
(blue border).
The third part is room prices, where the booked
rooms may be priced differently for the period of
residence (black border) [1,2].

Fig. 3. Hostware Front Office system after log in
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Fig.4. Reservation window
At the room reservations (Fig. 5.) it is possible
to register the data of the guest.
These data should be filled in independent from
the hotel accounting. If a regular guest, a
frequenter arrives at the hotel and his or her data
were registered in the table of frequenters, we can
put these data in it here, thus making the process
more rapidly.
If a guest arrives who is not a frequenter, we
have the possibility to put his or her data from
here to the table of frequenters with only one
click [1,2].
The room plan is the most spectacular part of
the Front Office system, a window being used
most often by the receptionists, which make the
room reservation of the hotel easily overviewed.

Beside the good transparency, it provides
several operations relating to reservation such as
reservation record (quick reservation), check-in,
making bills.
In the room plan a so-called quick reservation
and quick check-out may be carried out, which
may accelerate the processes.
The window may be freely sized, where we can
adjust that whether room reservations of 2, 3 or 5
weeks should be seen at the same time.
Room reservations with different colors cover
different status dependent on the fact whether it
is an individual or a group reservation and
whether the guests are arriving (blue), residing
(green) or leaving guests (red).
Black color covers out of order status in the
room plan [1,2,5].
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Fig.5. Room plan window
In the window of cashier module (Fig. 6.),
financial operations relating to the reservation
may be realized. Here we can see the actual
balance of a given reservation, a room or a guest,
its recorded services and bills. It is here where
charges, pre-charges and room price pre-charges
can be posted, discounts may be given, charge
items of other guests or reservation can be taken
over and cashier modules may be realized.
Service account may be created here as well as
for check-out. When entering, we have to log-in
the cash register, where checking the privilege is
extremely important as it is a financial activity. In
the cash register there are shifts, which replace

each other, according to a given time. After
logging-in, we arrive at a guest-searching
window. If we want to make prompt billing to a
guest without a room, we can step out from this
(service billing) [1,2,7].
On the basis of the room rate code and pre-charge
registration fixed in the reservation the night
closure or the room price pre-charge
automatically charges the required services. If the
guest asks for and uses an extra service, the
receptionist charges it on the guest’s account by
hand with the functions of charge or pre-charge.
Beside this, systems measuring the consumption
of the guest may also charge the guest’s account.

166

Proceeding of BIOATLAS 2014 Conference

Fig.6. Cashier module window
The night closure (Fig. 7.) is an automatic
process, which consists of several smaller
services, for example carrying out the
maintaining processes of the databases, rate code
charge of the guest in the hotel and updating
certain parts of the program. During the night
closure the following tasks are carried out by the
program [1,2,6]:
Cashiers check
Arrivals and departures check
Database backup

Automatic room charge and extra charge
posting
Change room status to dirty
If any deficiency or mistake occurs during the
night closure, the closure will not run till the end,
and the program will make a so-called error-list.
On the basis of the list the necessary actions are
carried out and then the night closure has to be
run again [1,2,7].
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Fig.6. Night closure window
6. Summary
Professional Informatics is one of the seminars
providing the most concrete professional
knowledge during the tourism-catering education,
where students may get to know the hotel front
office system, which is used in majority of the
hotels and is one of the market leader systems in
Hungary. Demo version of the software, which

is suitable for the educational purposes,
assures possibility for students to acquire the
system in real circumstances. Great attention is
paid in our university to educate proper experts
suitable for the labour market expectations. Our
primary aim is to provide a marketable degree for
the students (with the help of Professional
Informatics), by which companies may get
experts who can be utilized immediately. Our
education is realized by the cooperation of
practical experts in order that our tourismcatering education should meet the labour market
expectations and the university should educate
marketable labourforce.
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CONCEPTION OF AN INTEGRATED SYSTEM
FOR AGRI-TOURISM AT SECUSIGIU (ARAD COUNTY)
D. MNERIE*

D. UCU* M. MUNTEAN** F. SIDEA**

Abstract: Sustainable development of rural areas represents a major goal for the
European Union. To achieve this, in this paper are highlighted some conceptual issues of
interference between the real needs and interests of the beneficiaries of agro-tourism
services from urban areas, and in same time from the rural area. It presented a package of
measures needed for compatibility between the two entities: the townspeople-villagers, as
suppliers-beneficiaries, after the known principles of agro-tourism and by the rules of
family farms and those unwritten traditional Romanian households.

Keywords: integrated system, family farm, rural, urban, area.
1. Introduction
In studying the possibilities of rural
development, the Agri-tourism can be considered
a style of vacation with capitalization of the
hospitality which can be offered by family farms.
In this can include the opportunity to assist with
farming tasks during some visiting. The Agritourism is often practiced in wine growing
regions, as in Italy, France and Spain. In USA,
Agri-tourism is wide-spread and includes any
farm open to the public at least part of the year.
Tourists can pick fruits and vegetables, ride
horses, taste honey, learn about wine, shop in gift
shops and farm stands for local and regional
produce or hand-crafted gifts, and much more.
Each farm generally offers a unique and
memorable experience suitable for the entire
family. Also, the Agri-tourism is being developed
as a valuable component of a business model to
support many agricultural entities when the farm
products they produce are no longer
economically competitive otherwise. [5]
2. Methods
In order to establish the conceptual directions
of the project were initially identified some basic
needs of food and leisure conditions of urban
families in relation to bidding the opportunities in
rural areas. It was designed a questionnaire
comprised 10 questions. Of these, three questions
were related to the characterization of the person

surveyed (social conditions, age and school
education). Other questions focused on rural
expectations, the purveyance possibilities agrifood, rest and relaxation conditions, involvement
in household activities, involvement in initiation
and development of business in partnership,
playground for children, conducting sports and
hiking, parties, request other services and
proposals for increasing the attractiveness of
rural areas for individuals and / or families in
urban areas.
Were launched in urban areas a total of 300
questionnaires: 150 in Timisoara and Arad 150.
These were taken into consideration only these
who experienced a serious interest towards
harnessing the countryside, just a number of 236
questionnaires. These were supplemented by
representatives of the families surveyed, which
could be characterized as in Table 1.
The difference of 64 questionnaires was:48
questionnaires indicating express disinterest to
use the rural area and 16 were rejected due to
partial completion and contradictory responses,
required initial research showing indifference and
a lack of trust reinvigorate rural perspective.
These questionnaires disregarded, came in
roughly equal categories of families consulted,
without the possibility of concluding significant
in this respect.
The number of questionnaires was applied to a
representative sample sufficient for the desired
accuracy of this research.
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Table 1.
Social
conditions
(monthly
income/fam
ily member,
[lei]
Under 500

501 – 800

No.

Average
age
[Years]

No.

Mediumlevel
training
school

No.

59

Under
25

42

Without a
specific
school
training
Mostly
high
school
graduates
Mostly
university
graduates
High
degree of
intellectual

26

106

26-35

94

801 – 1000

37

36-50

56

Over 1000

34

Over 50

46

TOTAL

236

236

Fig. 1. - Secusigiu (Arad county).
98

3. Results and discussion
88

24

236

After the studying of valid questionnaires, were
resulted follows needs and proposals:
- The desire to re-find of "country house", most
families don't have property or relatives in
rural areas relatively close to the city of
permanent residence;
- The need for regular supply of food products,
fresh
and
obtained
environmental
conditions, even direct involvement in the
maintenance part of the culture harvesting
and livestock and poultry
- Spending a few days in a rustic environment,
especially in times of celebrations;
- Educational purposes, children and young
people, for practical knowledge, skills, with
elements characteristic of rural life;
- Willingness for a variety of issues in a
geographical unit.
For to give more application of this research,
it have identified characteristics of the place
offered for experimentation research results , the
farm commune Secusigiu (Arad), composed of 2
houses, 2 stables for animals, 560 sq yard , a
garden with different cultures, covering 1,600
square meters and a plot of 2 ha farm, located in
the agricultural perimeter of the village, at a
distance of about 1 km from the house.
The family -owner , is composed of 4
people, and have two horses, a tractor and some
other equipment for preparing fodder and soil and
crop maintenance. Also they have a car.
The family members are accustomed to rural
activities and they want to stay and grow in this
environment.

For designing of integrated system for agritourism, adapted at this research conditions it
were considered the following aspects:
a. One honest form of the agritourism, could be
like a “creative agriculture” where it can
“increase the ‘happiness index’ of urban
dwellers.”
This
creative
agriculture
development includes simple homes, fields,
small village like gathering places and
orchards. It is run by people who were
formerly rural farmers. Urban dwellers can
come and help work in the fields, stay in the
simple homes and be reminded of their former
rural lifestyle. Agridisneyland, China style.
The purpose is clear and the result, according
to reports, is satisfactory to both farmers and
visitors. [10]
b. The concept of family farming covers various
elements. From a sociological perspective,
family farming is associated with family
values, such as solidarity, continuity and
commitment; in economic terms, family
farming is
identified
with
specific
entrepreneurial skills, business ownership and
management, choice and risk behaviour,
resilience and individual achievement. Family
farming is often more than a professional
occupation because it reflects a lifestyle based
on beliefs and traditions about living and
work. [6]
c. In general, the consumers are looking for
local, fresh, organically or naturally grown
products;”
d. Kyle McEnroe, wrote about integrated system
in rural space: „Modern agriculture practices
in the United States have been accompanied
with social, environmental and economic
issues. Recent agriculture trends show a
declining number of small independent
farmers and decreasing farm incomes. In
2007, the average Dutchess County, New York
farmer’s annual loss was approximately
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twenty thousand dollars. This thesis found
that synergy was created within a system that
uses agri-tourism as a vehicle for public
education of an integrated farm system. Much
of that synergy comes in the form of valueadded production. Value-added production in
the form of agri-tourism provides economic
diversification opportunities to farmers that
can help buffer the fluctuating commodities
market. Agri-tourism can also be used as an
educational tool and create better connection
for the consumers with their food system.
Integrated farm systems also have the ability
to increase food production while advancing
agricultural
sustainability
production
practices. Combining agri-tourism, integrated
farm systems and agriculture education
creates a needed value-added to farm
production.” [10]
e.The Agri-tourism may be the fastest growing
rural tourism niche. The majority of the EU’s
12 million farms is family farms, passed down
from one generation to another, and
contributes to the socio-economic and
environmental sustainability of rural areas.
[10]
To solve the problem must be identified general
and peculiar characteristics of the rural area
designated for application.
The characteristics of this area, in which the
household where it will apply this research are
similar for majority of different regions of
Romania. But, about commune Secusigiu can
show that has a rich history and charming
geography, standing in the north-west Plain
Vinga, with an area of 17202 ha. In the commune
there are four villages, with Secusigiu - village
commune residence, situated at a distance located
at 31 km from Arad and 52 km from Timi oara.

Fig. 2. – Nature reserve: ”Prundul Mare”

The tourism potential of the village is one
exception, with nearby of the Natural Park
"Lunca Mure ului", nature reserve "Prundul
Mare", a church built in 1529, a monastery of the
Serbian Bezdin, a lake with white lilies near the
monastery, a church assembly Roman Catholic
patron "St. Peter and Paul" (1774) and the statue
of St. Peter. The economy is based on agriculture,
especially wheat, corn, sunflower, barley, sugar
beet, tomato culture, watermelon green and
yellow. Secondary economic sector is the textile
industry, a section of knitwear which offers jobs
for women in general. [8].
An integrated system for production
presumes the existence of a first base for the
beginning, which became the start point for
developing in cycles. The main piece of this
system is the simplification of financial activity,
some economical barriers that can be found
usually, in commercial activities, industrial part,
in general, in whole business. The stages in
conception and planning integrated for a
production system are: analyses of available
personal resources; choose the real business;
establish the main objectives for the integrated
system; create the strategy; financial and budget
plan; elements for evaluation and monitoring the
system. Each technologic flux has a high
complexity but it’s very important to see the
system like a whole unit. It’s really necessary an
unit vision, with the possibility to preview all
causes for block the system, then we must remark
the zone with high-risk possibilities It’s
preferable to use an integrated system, where can
use intensive, minimum an available element
(raw material source, the personal land,
equipment for processing, personal network
marketing, other). [2]
To more easily understand the concept of the
compatibility of integrated food production with
traditional peasant household must mention some
characteristic elements proven in many literary
works and analyzes the evolution of Romanian
culture. For the Romanian peasant household is
not a simple house, but usually consists of the
house itself, its associated structures which serve
different needs and activities of daily living, land
that belongs to the landowner and, not least, his
family. The household is the center of social,
family, economic and spiritual Romanian
peasants. Being thrifty (Slavic word, meaning
"lord, master" who has the qualities of "diligent,
skillful, who knows how to manage his own
family") in his household is a man's responsibility
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to nature and source of the sense of dignity and
self-respect. [9]
For to be more close to traditional peasant
household business conditions in agro system
that responds to the needs expressed by
prospective beneficiaries urban embedded
systems must be defined as the systems that
require a certain assimilation, an amalgamation
of all parties in a whole fully harmonized. From a
functional perspective, the integrated systems
may already be complete, providing closed
circuit elements, with input and output function
in order to achieve something useful or to
accomplish a goal.
The traditions of the Romanian people are
frequently proven constancy ambitions to own
property and trust, sometimes even blind forces,
essential features for followers of integrated
production. The integrated production system
may include both buildings and land, as well as
the technical basis necessary, consisting
generally of aggregate, equipment for agricultural
- used to purchase raw materials, processing,
based on selected technologies and product sales
network food obtained. It also must to take into
account the experience gained in several
European countries in terms of family farms.
There is a high diversity of family farms in the
EU, in terms of their size, activities they engage
in, availability of resources, degree of market
integration, competitiveness, etc. They operate in
different economic, agro-ecological and social
contexts, ensuring food security while meeting
rising societal expectations for food safety,
quality, value, origin and diversity of food, and
thus contribute to smart, sustainable and
inclusive growth. [6]
For the case of transformation of the peasant
from Secusigiu in a truly integrated system for
agro food, are the following measures:
- One of the houses will redesign after one line
modern furnishings and amenities in a living
space and bathroom, but with rustic elements
specific to tradition;
- Court to have an area for relaxation (with a
gazebo at a well -well, place with various
flowers, vine, a walnut, a lime, and other;
- In the fenced area, to be free poultry, with
simple systems of feeding, watering, with the
possibility of access to the pigsty, stable of the
two horses, at least two cows, goats, sheep.
- The garden is surrounded by various fruit trees,
minimum 20), and in one of the corners, 8-10
Paulownia trees, the area will be put and 8-10
beehives;

- Closer to a well drilled for water, will arrange a
small greenhouse with an area of about 30-40
square meters, equipped with minimum heating
possibilities for preparing seedlings , and grow
out of spring.
- Garden will be provided with well-defined
paths to ensure easy access for tourists and those
who maintain cultures;
- Cultures are very different, not too much
focused on the production, but the variety of
vegetables and herbs, even small areas sown with
corn especially for cooking, sunflower, sorghum,
etc.
- Also in the side areas will cultivate
strawberries, currants, gooseberry, blackberry,
and certain herbs, such as mint, chamomile, etc.
House owners will be equipped with a
kitchen with opportunities for complex food
preparation including hearth; In the basement, a
cellar furnished, compartmented which can be
kept in good condition and pickles, some fruit
(apples, pears, grapes, walnuts, etc.), 2-3 barrels
lower for brandy, sand boxes for vegetables,
keeping spaces smoked dry Offer tourists and
visitors to both the possibility of hosting CD
comprises a certain period, and household choice
of different products available, with payment on
the spot, at negotiated prices, below market price.
It will consider energy issues, using the
perspective of renewable resources by harnessing
biomass from crop operation, capturing and
harnessing solar energy, wind to. Cash provided
with computers and access to Internet
communications. For to simplify communication
with customers, including the ability to promote
services.
Also, will be following the integration in
local tourism programs and in relation with the
supply possibility of agricultural products in the
actions taken in the local community.
4. Conclusions
The prospect of more intensive support
for the family agriculture will be much clearer
after FAO European Regional Conference, which
will be organized this year in Romania, in
Bucharest, which will draw attention to the
importance of family farming, with a lot of
challenges and priorities key for the future, and
addressing the best ways to support family farms.
Reorganization rural area in the context of
current progress and civilization, involves the
fitting in the sanitary and hygiene conditions,
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endowments which must be consistent with the
current technique.
From the economic point of view it is
necessary to respect the principle of ”win-towin”. It is also necessary a real financial and
logistic support for entrepreneurs.
Application of such projects will contribute
to the development of a more sustainable and
more resilient agriculture in Europe and
worldwide.
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THE RULES OF ICT IN REGIONAL DEVELOPMENT RELATED TO
THE AGRI-FOOD AND TOURISM SECTORS
M. HERDON, K. PET , Sz. BOTOS, L. VÁRALLYAI
Abstract: Although the role of multifunctional agriculture, structural changes, the
widening of production chains, co-operative efforts, tourism as an alternative source of
income, and other economic clichés are in the forefront of our research. The present
situation shows that “rural poverty” has formed as a result of a long and multifactorial
process. It is obvious that the greater the social differences in a region compared to other
regions the greater the lag of the region. Information and communication technologies
(ICT) are a powerful driver for economy-wide productivity, growth and jobs – and are
arguably Europe’s best-bet investment for the future. The regional innovation performance
is different in regions and lower in rural areas. The ICT acts play more and more
important role in innovation processes in rural areas. The new requirements for developing
new application and services are to increase the wireless and broadband services. Access
to broadband infrastructure is a particular issue for the rural economy. Broadband can
provide ready access to international markets for enterprise in remote locations. Extension
and take up of broadband facilities in rural areas is, therefore, an important policy
objective. We studied the main factors of broadband network readiness in different regional
levels and dimensions. Regarding to our results there are differences between regions on
European and national level end sectors. The main reason can be the lack of knowledge
and skills, the low level of openness to change which are particularly present in the rural
areas. That is why we need to make efforts to reduce the gaps by increasing the human
research development.

Keywords: ICT, rural development, broadband, education.
1. Introduction
The development of the given region can only be
performed in a complex way, building upon a
complete social cross-section. It has become
clear, that we should overstep the limits of the
agricultural sphere and we should reveal the
social asymmetries and concentrate on treating
them from economic and other aspects by
incorporating or associating former research
programs and results. It is indisputable that the
presence on digital platforms, i.e. the online
presence and the speedy transmission of
information became crucial for all economic
sectors and for the society. In parallel with the
development of digital technology a so-called
digital ecosystem is emerging (Péntek and
Herdon, 2009), in which all areas of living and
business are supported by digital solutions.
Currently the rural development policy has
been acquiring a stronger role in the strategy of
the European Union and its Member States, since
the social and economic role of rural areas is very
important. These areas constitute more than 91%
of the EU’s territory and here is the place of
residence of the 56% of EU’s population. The

66% of Hungary’s territory is classified as a rural
area, where 48% of the population lives. In
addition Hungary has a significant agricultural
and food industry which is the typical sector of
rural regions. Consequently, for network
developments the analysis of the aspects of rural
development has become essential. The
correlations between broadband networks and
social and economic characteristics should be
considered not only at macro-economic level, for
the creation of national strategies but also at
different regional levels. In the current strategy of
the European Union and Hungary the reduction
of digital divide has unequivocal priority which
can be partially reached by the development of
micro-regions.
Bottlenecks in broadband services are to be
expected to materialize in poor social strata,
rural, areas and small enterprises in countries
facing the greatest efforts (Struzak, 2010).
Making ICT products and services more
accessible, including in Europe’s less-developed
regions, is an economic, social, ethical and
political imperative. NGN are seen as important
instrument to bring competition and dynamism in
the broadband sector in rural areas (Ruhle et al.,
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2011). There are increasing returns to broadband
telecommunications investments, which are
consistent with the persistence of network effects
(Koutroumpis, 2009). One important factor for
growing is that the Internet plays a great role in
spreading knowledge in an economy (Choi – Yi,
2009). Therefore, economic growth is positively
related to the use of the Internet. The growing
availability of high bandwidth is likely to
enhance business growth opportunities for
service providers (Picot and Wernick, 2007),
furthermore
it
can
enhance
economic
opportunities in rural areas by stimulating the
development
of
home
businesses and
telecommuting and by facilitating access to
education and training (LaRose et al., 2011).
2. ICT for regional development
The dynamic development of information
technology tools and applications and the
convergence of the different areas have started
radical social and economic changes in the world.
No matter what economic strategy is followed,
the effects arising from the development and
application of information technology should be
taken into account.
Research on agricultural development, rural
development and handling of the incorporated
environmental protection knowledge, and on the
support of innovation processes cannot be
performed without the application of information
technologies.
• The characteristics of the development of
information
technology
applications
are
technology-oriented development, vertical and
horizontal increase of application technologies,
the determining role of the network applications
and the Internet, the increasing importance of
information technology as an innovation factor.
• The agricultural peculiarities, of course, have
also a determining role in the application of
information technology. Such factors are the
differences in agricultural characteristics between
the countries and the characteristics of the
different application fields.
Regional Information Society Strategies of
regions for the next period considers the spread
of the application of information and
communication technologies a key element of
closing up. This strategy adapts to the European
system of values and the developed international
strategies, programs and action plans, but it also

takes into account Hungarian conditions and
regional specificities and possibilities.
The Hungarian Information Society Strategies
determined the areas where intervention is
necessary, within these, it states the major
directions and tasks to be implemented. The tasks
were based upon the modernization of processes
and services. The application of information and
communication technologies is of determining
importance in both cases. The necessary steps are
divided into the following areas by the strategy:
• Content and services
• Infrastructure,
Establishment of broadband networks,
Development of access,
Ensuring data, standards and software for
public use.
• Knowledge and skills,
• Legal and social environment.
When planning the strategy, the chapters of the
regional development concept, strategic and
operative plans of regions dealing with
infocommunication should also be considered.
These plans set the following five priorities:
• Development of the economy,
• Agricultural and rural development,
• Technical
infrastructure,
environmental
protection and nature conservation,
• Human resource development,
• Development of the sector-independent areas.
Within this last priority, the ensurance of
information and communication technologies and
access to the Internet is of major importance.
Special emphasis is laid on the ICT infrastructure
of small- and medium-sized enterprises and the
application of e-business applications.
ITC and some new IT such as mobile Internet,
RFID or GRID, Future Internet can provide
important opportunities, economic advantages for
enterprises and organisations and support their
more efficient operation as they can use them
anytime and anywhere (Szilágyi, 2012). We can
make their widespread usage, innovation effect
and advantages in an economical way, if we
consider the effect system of technologies and
services. The technological, social and economic
complex effect system puts pressure on the
spread of business applications. Four player
groups can be named according to social aspects:
manufacturers, enterprises, customers and
workers. If we study the business process, the
expenses, advantages, disadvantages can be seen
well. Today these applications are successful
abroad and in Hungary as well as in the following
areas: agriculture, different parts of the food
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industry, extension services, precision agriculture
and logistics. This system can contribute to the
development of agriculture, enterprises and rural
areas, and can support production, commerce,
services and product tracing.
3. Methods and data
EU regions
Based on different data sources our research
data base have been created which includes
economic, social and ICT data at national and
regional level, especially for the period from
2008 to 2012. Since for some indicators there
were several data sources available, at the
selection we considered the method of statistical
review (representativeness), and its availability
from territorial and interval aspects. Based on
secondary source data the assessment of the
situation and the comparative analysis of 27
Member States of the European Union and of
NUTS 2 region of 13 Member States have been
performed.
For indicators showing the development of
broadband infrastructure and usage of Internet
2008 as a basic period and 2012 as a required
period was selected in order to determine the
extent of development. For some indicators and
countries there was no data available for 2008
and 2012. In these cases data of previous or
subsequent years were used.
A regional level study has been also performed,
whilst in recent years the modelling and analysis
for smaller territorial units are more important in
our studies. The analysis included 123 regions of
13 EU Member States. 5 Danish, 17 Dutch, 9
Austrian, 11 Belgian, 8 Swedish, 18 Italian, 19
Spanish, 7 Portuguese, 8 Czech, 4 Slovakian, 7
Hungarian, 8 Romanian and 6 Bulgarian. The
data of countries can that not be divided in
regions (Malta, Luxembourg, Latvia, Lithuania,
Estonia) and countries which have no data
available for the selected indicators in a number
of regions exceeding the half of the country were
not been considered
Analyse Micro-Region
A questionnaire-based study was performed for
the assessment of network preparedness and
usage characteristics of the business segment,
among the small, medium and micro-enterprises
in Hajdúböszörmény as a rural area center.
106 business organizations were involved in
the study they have been selected by stratified
sampling based on area statistics of the

Hungarian Central Statistical Office. The basis of
sampling was the distribution of staff employed
and business activity of the enterprises. The
sample well represents the distribution of the
SME-s in the town, since the majority is
composed of service and trade enterprises, or
those connected to agriculture in any way. Our
questionnaire-based study included only those
enterprises which have subscribed to any landline
Internet services as my research is mainly related
to the use of optical upstream and access
networks. Hajdúböszörmény is an adequate city
from another aspect of the study, because in the
period from 2006 to 2008 the broadband network
implemented only with investments of service
providers was integrated with an NGA
infrastructure realized. So we could analyze a
town where the total network coverage has been
reached with the participation of the EU and the
state.
The data collection was performed in the first
quarter of 2012. The questionnaires were
completed by the managers of enterprises in all
the cases, as within the enterprises they are the
decision makers in relation to the application of
ICT. The test method is essentially considered a
closed, guided interview, but in accordance with
the questions of the questionnaire an interview
was performed with the owners and in case of
bigger business organizations with professionals
responsible for IT functions, since their opinion
can be decisive for the conformation of future
company ICT trends. The information obtained
during the interviews have facilitated the
explanation of the results formulated based on the
questionnaire’s data.
The data collection, applied during the
questionnaire-based study included 4 question
groups as follows: Q1: Contained general
questions in relation to the respondent business
organizations. Q2: Concerned the characteristics
of basic Internet infrastructure, the use of
telecommunication tools and Internet use. Q3:
Has been drawn up for the survey, review and
assessment of Internet use. For the review the
factors related to satisfaction, utility and
importance have been indicated. Q4: Assessed
the network characteristics of computers used by
the enterprise and the attitudes related to the use
of network services (outsourcing of services,
remote data access and cloud computing
services).
In case of indicators originating from
secondary data sources, for the simple
comparison of territorial units’ percentage
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qualitative criteria were applied. In case of
countries and regions a correlation analyses has
been performed for the data series of the selected
indicator. The aim of the study was to determine
the economic and social factors which are or
could be connected to the development of
broadband networks. For the correlation
calculation according to the data types of
variables the Pearson’s correlation coefficient
was determined, by two-tailed test. The
correlation was evaluated on 0,01 and 0,05
significance level.
For the assessment of the questionnaire,
descriptive, statistical method with one or more
variables was applied. In the questionnaire in
relation to the use, the importance of the factor
had been assessed in 23 questions. First the
internal reliability of questions’ variables has
been analyzed by Cronbach-Alpha test. The
result of the test is that the variables are suitable
for further analysis.
The variables were subject to a principal
component analysis. This was necessary for the
grouping of the 23 variables in some background
variables. The principal components have been
used also for cluster analysis, and the aim of the
analysis was to determine how the activities of
the enterprises affect the views regarding utility
of network services. In case of clusters the
average value of the principal components has
been evaluated. The aim of the cluster analysis is
to classify the observation units in relatively
homogenous groups based on the variables
involved in the analysis. The process is
successful when the units are similar to the other
components of the group but are different from
the elements of other groups. In the cluster

analysis the fundamental task is to determine the
variables which cause the difference between the
groups, therefore the cluster analysis is frequently
performed with variables produced during factor
analysis. For my studies the Ward’s method was
applied because it minimizes the loss of
information caused by the combination of groups.
The Ward’s method is favorable because of the
use of scale variables and there was no extreme
value. The deviation of the groups was nearly
identical, and the correlation between variables
was eliminated during the principal component
analysis. The Ward's method calculates the
average of all elements for each cluster, than the
Euclidean squared distance for all observation
units shall be calculated. The Euclidean squared
distance was selected because it is suggested by
the main scientific literature for Ward’s method.
The characterization of created clusters was made
based on variables measured on grouping, not
metrical scale, by cross tabulation analysis.
4. Results
At regional level
Two related Internet usage were analyzed by
regions in detail. Regular purchases on the
Internet and Internet access indicators were
closely related to each other. The purchases on
the Internet are very low in the Central and
Southern European countries. According to the
basic indicators such as broadband access the
same clusters can be identified. Significant
differences were observed by the various
indicators between countries and regions within
the country (Fig 1).

Fig 1. Differences among regions in EU
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Based on the connection analysis performed by
the secondary data base we have found that there
are indicators between the countries and smaller
territorial units which have a similar strict
correlation with each other, but it was also
revealed that there are some indicators which are
strictly connected at national level, but there is no
strict connection at the level of smaller territorial

units. For regions the network indicators are in
connection with unemployment, rate of graduates
from tertiary education, GDP per capita and the
rate of employment. In Hungary it has been
concluded that the additional aids are very
important to reduce the differences between
regions (Fig. 2)
.

Fig. 2: Hungary’s NGA coverage in 2011 at NUTS 3 territorial level
The Next Generation Network penetration is
below 35% in 5 counties, in 12 counties it is
between 35% and 65% and in two counties
(Baranya and Tolna) it is between 65% and
100%. The results of tenders have been compared
to coverage and usage indicators. In the eastern
part of the country rather the tenders for the local
governments, while in the western part the
tenders for SME-s were popular. Comparing the
results of the map to the above mentioned
network characteristics it is evident that while in
Szabolcs-Szatmár-Bereg county many of tenders
have been realized, the average NGA coverage
has remained under 35%. Respect to the other
regions the South Great Plain region has better
results not only at infrastructural, but also at
usage level, and in our opinion the tenders have
largely contributed to these results. From the
three tenders for e-services, in two cases the
amount of the aid reached the highest value in the
South Great Plain region.
Micro-regional level
Based on 23 variables of questions a principal
component analysis has been performed.
According to the result of this analysis the five

principal components have been ranked in five
groups of indicators. These represent how much
the company decision makers recognize the
utility of Internet in relation to the single
activities.
1.Function supporting internal and external
Internet relations
2.Importance of online presence
3.Function supporting purchasing activity
4.Importance of online advertising
5.Sales promotion function
These groups of indicators are intended to
express the views of company’s decision makers.
The reduction of the number of application
characteristics was important for developing the
model of assessment index in order to avoid the
involvement of too many factors in the
application component.
The variables were further studied by cluster
analysis. The aim of the analysis was to
determine how the activities of the enterprises
affect the views regarding utility of network
services. In case of these clusters the average
value of the principal components has been
evaluated, and the result is shown on Fig. 3.
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Fig. 3. The Clusters
To determine whether or not the differences
between the clusters are significant, variance
analysis (ANOVA) was made on the principal
components. The result of it, that there is a

significant difference between the clusters
(P<0,001). Table 1 shows the distribution the
number of enterprises in the clusters by their
activity.
Table 1

The decision makers in the 1st cluster evaluated
very positively all the components except for the
third one. The members of the cluster consider
really important and useful the services available
on Internet. Mainly the enterprises on tourism
and catering and service are ranked in this group.
Considering the importance of the sector in the
town this is a very good result, as the presence on
Internet is a crucial factor to take advantage of
development possibilities. It is crucial that based on the results - the enterprises of the sector
are aware of these possibilities. In the case of the
2nd cluster all of the components are positives,
but the difference respect to the 1st cluster
consists in lower component scores. The score of
4th and 5th components are much lower but the
3rd one is much higher. This cluster contains
several types of enterprises, but most of the
commercial, service and building trade
enterprises are in it. The 3rd and 4th cluster

contains mainly members of agricultural
activities and some enterprises with other
activity. The component scores are the lowest in
this cluster.
Based on the questionnaire it was concluded
that the situation of agricultural enterprises,
especially of farmers is very serious, they have a
significant lag in the use of broadband services.
They don’t use and do not consider necessary the
use of these services, referring to the nature of
their work. The company managers have
recognized the advantages of network services
only very slightly, and they have given a positive
assessment mainly in relation to purchasing
activities. The use of ICT applications is the
slightest among the agricultural enterprises.
These services are not necessary for their
activities, the contact with their partners and
clients is maintained in person. The purchases are
realized only from a few suppliers and selling is
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targeted to only a few clients. The trust and
personal contact are the most important for them.
The most of factors were considered important or
expressly important by the decision makers of
service and commercial enterprises, regardless
from the application.
Based on the above mentioned result on one
hand the relevant role of agricultural sector many
farms operate in the town, having similar
attitudes. But it must be underlined that service
and catering enterprises provide substantially
better application characteristics. On the other
hand the micro-environmental impact is less
important, because in multiple cases the use of
online services is obligatory in order to contact
public institutions. This includes uniformity.
At the respondent enterprises the majority of
decision makers rejects the use of network
services. Neither the reduction of cost represents
a motivation. The main reasons can be the lack of
knowledge and skills, the low level of openness
to change which are particularly present in the
rural areas. In many cases these services
obviously are not needed (farmers), here the main
problem is the serious lag in the use of Internet.
Based on the results of the questionnaire we
have concluded that the IT closing up of small,
middle and micro enterprises is a very slow
process, and we would like to underline two
reasons. It shall be started from a level much
lower than the average which will be restrained
by the IT attitudes of decision makers. In relation
to software and remote data access we detected
poor performance results. The 60% of the
enterprises does not use specific software for the
activities, and the 29% does not trust in remote
services. Only the 10% of the enterprises
represents
a
potential
development,
notwithstanding that there are specific, costsaving solutions also for small enterprises. The
situation is more serious for remote data access.
The 92% of the enterprises consider secure when
the data are stored in place, on own devices. Only
the 8% of the enterprises considers secure this
solution, while in reality the data are stored more
safely at a company specialized in data storage
than on a computer used by collaborators. At
48% of the respondent enterprises more
employees use the same computer, therefore
there is a greater chance of Internet attacks.
5. Results and consequences
Based on the results of my primary research we
have concluded that the network characteristics

should be assessed separately both for
infrastructure and usage, in case of companies
with agricultural economics activity. It can be
explained by the fact that its attitudes are
significantly different from other operators of the
SME sector. The current and future need for
agricultural
informatics
researches
and
developments is justified by the same conclusion.
By the analysis of primary and secondary data
we have proved that the assessment of
development of smaller territorial units is
necessary for supporting network development
decisions, and a model has been formulated
which - contrary to national development studies
- contains suitably fewer components in order to
facilitate the survey, but which are enough to
create a reliable result.
The attitudes of the business sector have been
studied globally on a rural settlement, and we
have concluded that the current result of network
investments is principally the creation of the
possibility and right of accessibility, and equal
opportunities. The business SME sectors do not
take enough advantage of business opportunities
provided by networks.
The Faculty of Applied Economics and Rural
Development at the University of Debrecen has
both the potential and experience to work on
different training levels, research in agriculture
economics, rural development and informatics.
We are working in the center of the largest region
in Hungary with wide-ranging relationship to
farms, companies, institutes and government
administrations. Our aims to support the region
with human resource developments (education
and trainings) and research. Our degree programs
cover
agribusiness,
rural
development,
agricultural public administration and agroinformatics, tourism, accounting and finance,
sport management, marketing, logistics, human
resource development.
We introduced the five year “Informatics
Agricultural Engineer” course in the 2002/2003
academic year. In the 2010/2011 academic year
the last group was finished their comprehensive
agro-informatics studies. The Hungarian agrofood sector, Governmental offices demanded to
start this course. The rate of informatics
knowledge were approximately 40 percent during
the courses. During this time the higher education
reform was started according to the Bologna
declaration. The new Hungarian Higher
Education system was introduced in the
2006/2007 academic year (parallel with the
traditional five years courses). From this date
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two-tier (separate bachelor-and-master-level)
programs were introduced on the 3 + 2 model in
certain disciplines. In 2013 we established a new

MSc education program in agro-informatics. The
development process can be seen in the Fig 4.
.

Fig.4. Roadmap of the development in advanced IT agro-informatics education
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ECONOMETRIC STUDY OF THE EVOLUTION OF BRASOV
LODGING INDUSTRY AND TOURISM MARKET
Gabriel-Iustin FLORESCU
Abstract: Given the contribution of tourism industry in the Brasov
County economy, local authorities, hoteliers and all other stakeholders have
to have a vast view to increase Brasov destination market share of the tourist
arrivals. Therefore, this study attempts to investigate the short run demand
from domestic tourists by using an econometric model. Empirical studies on
tourism field for Brasov County have illustrated little attention in modelling
properly the demand function for tourism and identifying the main basis for
tourism flows, including the supply factors, as accommodation capacity,
which might influence substantially the tourism performance, and this is the
objective of this study.
Keywords: tourism demand, accommodation capacity in operation,
forecast, regression, econometric model.
1.

Introduction

Tourism is an important economic sector of
Brasov County, generating a considerable amount
of exports, income from fees and taxes, under the
ownership of a significant proportion of the
employed population. In 2013, Brasov County
was visited by 835,044 tourists, of which 708,775
Romanian and 126,269 foreign. However, it
should be noted that the number of visitors has
dropped steeply in 2009, as direct consequence of
the economic crisis.
Tourist arrivals represent the starting
mechanism of the Brasov hotel industry. The
higher the number of tourists in Brasov County,
the greater the benefits generated by the tourism
activity.
The objective of this study is the analysis of
Brasov Tourist market after the year 2000, in
order to assess its evolution and trends and to
identify solutions for the sustainable development
of the hotel industry in the area of Brasov. The
operators of hotels need to observe the increase
of the inter-regional competition and the
demands of the current generations of tourists
regarding the new meanings of the hotel comfort
and quality services in the Internet era.
2.

Working method

tourist arrivals in Brasov County according to the
simultaneous influence of two main factors,
acting as explanatory variables. Furthermore, the
multiple regression model allows the analysis of
correlations between variables, the explanatory
variables significance testing, determining the
validity of the multiple regression model and its
use for forecasting.
3. Results and discussions
Accommodation capacity has grown very
rapidly in the period after 2001, even during the
crisis. The tourist offer, i.e. the number of bed
nights available in accommodation structures has
been much higher than the tourism demand
throughout the whole period analysed, and the
economic crisis has boosted the excess capacity.
The evolution of accommodation capacity in
operation in Brasov County, compared to tourist
arrivals and the number of overnight stays in
2001-2013, shown in Figure 1 as a chart,
highlights the imbalance between the supply of
rooms for accommodation and the tourism
demand, as well as the intensification of this
imbalance in recent years. Accordingly, the
average occupancy level dropped dramatically
after 2008, reaching under 19.67% in 2013. This
occupancy percentage demonstrates a moment of
unsustainable development of tourism in Brasov.

An econometric model is proposed in the
content of the article to determine the number of
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Fig. 1. Market developments in Brasov County between 2001 and 2013
The operators of hotels in Brasov County
responded to the crisis by reducing the rates for
accommodation, in hopes of maintaining the
interest of potential tourists, even if their
discretionary income was reduced. However, the
inelastic demand in the sector as a whole led to
lower revenue of operators of tourism
establishments and to substantially reduced
profits or even to registering losses.
This process was emphasized by the actions of
non-viable long-term hotels, which have reduced
rates for accommodation down to unsustainable
levels, because of the overriding need to free up
cash flow under any conditions.
Investments in recent years were due to some
passionate decisions on behalf of the investors,
and not to professional analyses regarding the
sector's perspective.
Grants funding has supported investments in
tourist accommodation capacities, but nobody
pulled a wake-up call about the potential impact
of the rapid increase of the accommodation
capacity, of the excess offer of rooms for
accommodation on the viability of recently
opened or older hotel businesses and the local
tourism sector in general.
The situation was aggravated by the high prices
of resources from the Romanian economy:
energy prices 50% higher than in Bulgaria for
instance, high costs of the staff because of the
high level of labour taxation, loan interest rates

substantially higher than in other European
countries.
Hotel operators have been caught in the trap of
low tariffs for the services rendered, seconded by
high costs. Not to forget the action of political
actors interested solely in the short-term effect of
the decisions made. All of these are detrimental
to the general evolution of the tourism sector of
Brasov.
The evolution of tourist arrivals and overnight
stays looks sinusoidal, with successive increases
and decreases. The minimum value of arrivals is
recorded in 2002, when Brasov County received
290.3 thousand tourists, and the maximum level
of 835.0 thousand arrivals was reached in 2013.
The general trend is ascending over the analysed
period.
The delay of almost a year of the manifested
effects of the economic crisis in Romania in
relation to Western States decisively influenced
the evolution of demand for tourist
accommodation capacity in Brasov County too,
the steepest decline taking place in 2009, when
the number of tourist arrivals was 451.7
thousand, 22% lower than in the previous year.
The dynamics of the number of overnight stays
was similar, as one may see in the chart shown in
Fig. 1.
Unlike the tourist demand indicators taken into
consideration, the accommodation capacity in
operation – the indicator selected to emphasize
the dynamics of the tourist offer - has increased
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continuously and quickly during the years of
economic crisis too.
The number of bed nights available was 82%
higher in 2013, compared to the situation in
2008, as shown by the data presented in Table 1.
In consequence, the indicator which
characterizes the relationship between tourist

demand and supply-average degree of
accommodation capacity in function - was also a
sine wave, but at a very low level, oscillating
between 19.56% and 26.07% over the analysed
period.

Tabel 1. Market developments in Bra ov County between 2001 and 2013
Tourism supply
Tourism demand
Year

Number of
accommodation
capacities

Accommodation
capacity (beds)

accommodation
capacity in
operation
(thousands
bednights)

2001
2002
2003
2004

323
338
370
431

10,276
9,528
9,611
11,380

3,670.3
3,297.1
3,649.9
3,900.5

328.3
290.3
324.8
421.8

884.6
779.3
823.3
960.8

2005
2006
2007
2008
2009
2010
2011
2012
2013

403
489
471
493
482
474
526
646
750

12,037
13,883
12,634
15,729
14,728
16,742
17,795
21,699
25,524

4,219.0
4,527.0
4,704.7
4,907.8
5,034.8
5,221.1
5,903.9
7,327.9
8,916.5

448.1
484.0
556.8
582.0
451.7
510.2
642.8
737.8
835.0

1,000.3
1,054.9
1,191.5
1,279.6
985.0
1,078.3
1,329.8
1,486.5
1,754.3

The evolution of tourism flow is influenced
by a complex of factors, some essential, others
with less significant influence, many of them
being unpredictable.
The tourism demand forecast raises some
specific problems:
The emergence of the new hospitality
capacities, of new forms of sales and
marketing, can influence current trends;
Tourism has the handicap of a lack of
historical compatible data;
There is a large number of social, political,
economic variables, majorly affecting
tourist flows;
Tourism is highly vulnerable to terrorism,
epidemic diseases, natural disasters and
political changes.
Knowing the range of future development of
the tourism demand should provide sufficient
information for the policy management of the
Brasov County, as a tourist destination, limiting

Tourist
arrivals
(thousands)

Overnights
(thousands)

Average
occupancy
rate (%)

24.10
23.64
22.56
24.63
23.71
23.30
25.33
26.07
19.56
20.65
22.52
20.29
19.67

the uncertainty and limiting the risk of
investments.
According to Archer (quoted by Norbert
Vanhove in The Economics of Tourism
Destinations, 2011), the estimation of tourism
demand requires both rigorous scientific analysis,
and practical experience, and the accuracy of the
information relating to the history of the tourist
phenomenon is the starting point.
Causal analysis methods of the tourism
phenomenon, such as the regression analysis,
seek to explain why the dependent variable
changes over time, starting from the assumption
that the changes involved are the effect of the
influence of one or more independent variables.
Tourism demand is such a complex phenomenon
that, in most cases, several factors have impact
simultaneously on the dependent variable.
In most cases, dependent variables in
regression models in tourism are: tourist arrivals,
overnight stays or expenses of tourists in a
certain destination.
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Regarding independent variables, Frechtling
(quoted by N. Vanhove in The Economics of
Tourism Destinations, 2011) distinguishes
between: (a) momentum factors, also named push
factors: those home market characteristics which
encourage people to go on trips, such as family
income; (b) factors of attraction, the pull factors:
those attracting tourists to a specific destination,
such as the existence of accommodation facilities
at destination and the comfort level; (c) resistance
factors, such as terrorism or prices.

Taking into account the particularities of the
tourism demand according to the basin of origin
of tourists (Romanians or foreigners), this work
analyses the Romanian tourist flows in Brasov
County, considering the following variables:
Dependent variable: number of tourist
arrivals;
Explanatory variables: (1) number of
accommodation establishments in Brasov
County - attraction factor; (2) GDP volume
of the national economy - push factor.

The data regarding the evolution of the
explanatory variables and the explained variable is
shown in Tabel 2.
Data on the number of tourist arrivals and the
The multiple regression analysis allows the
estimation of the parameters of the econometric number of accommodation establishments in
model to determine the number of tourist arrivals Brasov County between 2001 and 2013 was
in Brasov County according to the simultaneous obtained by consulting the website of the National
influence of several factors, acting as explanatory Institute of Statistics www.insse.ro; the data on the
variables. Furthermore, the multiple regression volume of GDP was obtained by consulting the
model allows the analysis of correlations between website of the World Bank www.worldbank.org
variables, the explanatory variables significance
testing, determining the validity of the multiple
regression model and its use for forecasting.
4. Forecasting the number of tourist arrivals
using the multiple regression model

Tabel 2. Multiple regression indicators dynamics

Year

Number of accommodation
establishments

2001
2002
2003
2004

323
338
370
431

40,586
45,985
59,466
75,795

260.0
219.1
251.1
329.5

2005
2006
2007
2008
2009
2010
2011
2012
2013

403
489
471
493
482
474
526
646
750

99,172
122,696
170,755
205,790
164,948
164,781
183,561
169,177
189,682

359.3
401.3
452.6
480.4
376.7
422.1
538.3
626.9
708.8

The features of the econometric model
associated with the relationship between the

GDP
(Millions $)

Observed number of
arrivals (Thousands)

dependent variable selected and the two
independent variables are presented in Table 3:
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Table 3. Table of regression model with two explanatory variables
Regression Statistics
Multiple R
0.977110436
R Square
0.954744803
Adjusted R
Square
0.945693764
Standard Error
33.86445423
Observations
13
ANOVA
df
Regression
Residual
Total

SS
2
10
12

Coefficients
Intercept
X Variable 1
X Variable 2

-117.385861
0.963475583
0.000580477

MS

241939.6268 120969.8
11468.0126 1146.801
253407.6394
Standard
t Stat
Error
42.65447579 -2.75202
0.128750472 7.483278
0.000258232 2.247888

Quality adjustment was calculated as the ratio
between the variance explained by the model and
the total variance of the dependent variable. The
value of the quality adjustment is R2 = 0.9457,
which means that the total variance is almost
entirely explained by the model; the model is
well chosen.
The multiple correlation ratio R = 0.9771
shows a very strong intensity of the simultaneous
correlation between the endogenous variable
"number of tourist arrivals in Brasov County"
and the exogenous variables „ number of
accommodation establishments in Brasov
County" – x1, "volume of GDP in Romania" – x2
.
The
expectations
regarding
positive
coefficients for the explanatory variables, were
confirmed: the purchase desire of the Romanians
for tourist consumption in destinations in Brasov
County increases in direct proportion to the
number of accommodation establishments in
operation (which implies comfort diversity and
high competition between hoteliers to attract
tourists, thus a favourable quality/price ratio), as
well as to the evolution of the GDP volume
(indicator giving a real picture of the
performance of the Romanian economy and,
finally, of the people’s welfare).

105.485

Significance
F
1.8982E-07

P-value

Lower 95%

0.02041
2.1E-05
0.04835

-212.425955 -22.3457662
0.676601656 1.25034951
5.09975E-06 0.001155855

F

Upper 95%

The regression shown in Table 3 is globally
significant because the theoretical value
=
4.10 is lower than the calculated value F * =
105.48, for a significance threshold of
0.000019%.
The analysis of the individual tests of
significance of the coefficients for each
explanatory variable in the model, based on
Student ratios, compared to the theoretical value
Student for = 5% and 10 degrees of freedom
= 2.23 leads to the following
conclusions:
= 7.48 > 2.23, hence
0, so variable
x1 contributes to the expanation of the
variance of variable y;
= 2.25 > 2.23, hence
0, so variable
x2 contributes to the explanation of the
variance of variable y.
The P-value, the lowest value from which the
estimator coefficients are significantly different
from zero, is less than 5% in the case of each
explanatory variable of the selected model, with a
probability of at least 95%.
Also, the claim is valid for the coefficient ,
=
for which the calculated Student ratio
2.75 is bigger than the theoretical one, and the Pvalue shows that the estimator
becomes
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significantly different from zero starting with a
significance threshold of 2%, compared to the
acceptable level of 5%.
Confidence intervals for the constant
estimator and for the two estimators of the
explanatory variables coefficients are:
IC : [-212.426 ; -22.3458] does not contain
the zero value;
IC : [0.6766 ; 1.2503] does not contain the
zero value and has the sign „+” of the direct
connection between the explained variable
and the explanatory variable „number of

accommodation establishments in Brasov
County”;
IC : [0.000005 ; 0.0012] does not contain
the zero value and has the sign „+” of the
direct connection between the explained
variable and the explanatory variable
„volume of GDP in Romania”.
The model identified is: t = -117.3859 +
0.9635*x1 + 0.0006*x2. The theoretical values t
obtained by applying the model are presented in
Table 4:

Table 4. The observed values of the variables, and the theoretical amount of tourist arrivals
determined by the regression model

Year

Number of
accommodation
establishments

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

GDP
(Millions $)

Observed number of
arrivals (Thousands)

Theoretical number
of arrivals t (Thousands)

323
338
370
431

40,586
45,985
59,466
75,795

260.0
219.1
251.1
329.5

403
489
471
493
482
474
526
646
750

99,172
122,696
170,755
205,790
164,948
164,781
183,561
169,177
189,682

359.3
401.3
452.6
480.4
376.7
422.1
538.3
626.9
708.8

218.1762
235.8681
274.7887
343.3596
330.4078
427.3832
438.8756
481.0936
445.9899
438.1817
499.5517
606.5413
719.0483

The evolution of the theoretical values t is
presented in Figure 2, on the same chart with the
values observed. One may notice that the two

curves have the same shape. The distances show
there are other possible explanatory variables:
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Fig. 2. Evolution of tourist arrivals in Brasov County from 2001 to 2013 and their adjustment
This statistical analysis shows that the model
closely approximates the variance of the
endogenous variable and, therefore, is used for
the development of forecasts for 2014 and 2015.
In order to forecast the number of tourist arrivals
in 2014 and 2015 we need to know the prognosis
of the evolution of the two explanatory variables
next couple of years:
the
number
of
accommodation
establishments will increase to 786 in 2014
and 821 in 2015 respectively, according to
the author's estimates, based on the absolute
average modification method applied to the
data published by the National Institute of
Statistics;
gross domestic product will grow with 2.2%
in 2014 and with 2.5% in 2015, according to
the forecasts of the Romanian government.

By substituting the explanatory variables with
the estimated values for the years 2014 and 2015,
we obtain the following values of the explained
variable:
2014 = 755.837 thousands of Romanian
tourists;
2015 = 793.029 thousands of Romanian
tourists.
Therefore, the forecast of the number of
tourist arrivals in Brasov County seeks further
growth trend, as to approach the threshold of 800
thousand arrivals of Romanian tourists by the end
of 2015, which is plotted in Figure 3.
The econometric model could be improved by
refining the explanatory variables and by
introducing dummy variables to take into account
the influence of economic and political events
such as the conflict of Ukraine and the running of
Brasov international airport.
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Fig. 3. Evolution of the number of tourist arrivals in Brasov County in the period 2001-2013,
adjustment and their forecast in 2014-2015.

Conclusions
The econometric model used highlights that
between the number of Romanian tourist arrivals
in the County of Brasov and the accommodation
capacity there is a very strong relationship, in
both directions.
The statistical analysis proves that the tourist
offer in Brasov County grew strongly in the
period 2001-2013, while tourism demand has not
kept pace despite the strategy adopted by tourism
operators to diminish tariffs aggressively. At the
same time, the increased dependency of the
tourist activity on domestic tourism is obvious.
Research shows the inelastic demand to price
reductions, the hotel revenue decreasing even if
the number of overnight stays increased over the
period. This approach of the hoteliers has clear
adverse implications on profit rates and on the
viability of the local tourism business.

Accordingly, the majority of accommodation
establishments in Brasov County are going
through serious financial difficulties.
Resolving the situation by sharply increasing
tourist demand, so that the current excess
capacity is covered, is improbable, as shown by
the above analysis. Figure 4 shows the evolution
of the main indicators of tourism demand and
supply, as well as the average level of occupancy
in the period 2001-2013 and the estimation for
2014 - 2015, taking into account the conclusions
of this review and the following assumptions:
Average length of stay will be maintained to
2.1 days;
The number of arrivals of foreign tourists
will increase by 2% in each of the coming
years, according to the average rate of growth
of the past decade.
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Fig. 4. Evolution of the main indicators of tourism activity in Brasov County between 2001
and 2013 and their estimation in the period 2014-2015
Whereas, it is impossible that this level of
occupancy enables the support of the activity for
all structures existing at this time on the Brasov
market, it is expected that the phenomenon of
insolvency and bankruptcy will manifest worse in
the coming years in the tourism sector. The
question is to what extent the local tourist offer
will be affected by this phenomenon?
If we start from the premise that an
occupancy rate of around 40% ensures
sustainability of a business in the hotel industry,

it would result that in the next two years
approximately
42%
of
the
current
accommodation capacity in Brasov County will
become inactive, in various forms: bankruptcy,
voluntary reduction in accommodation capacity,
the change of the profile activity etc. The graph
in Figure 5 highlights the fact that such an
assumption would lead to a tourist offer similar
to the one of the year 2008, the first year of the
economic crisis.

Fig. 5. Evolution of the average occupancy rate in Brasov County in the period 2001 – 2015,
under the scenario of an accommodation capacity similar to 2008
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On the one hand, we can estimate that the
existence of the black or grey economy will make
this process of adjustment of the tourist offer to
the manifested demand less dramatic, and on the
other hand it is necessary for the process to be
followed by a forum of rationality, that could be a
local Association of operators of accommodation
establishments.

The conclusion therefore is that the
unsustainable development of Brasov tourism
will continue in the following period, in the
absence of active policies aimed at rebalancing
the relationship between tourist demand and
supply in the market, including the controlled
reduction of the rate of growth of the
accommodation capacity.
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DEVELOPMENT OF BIOTECHNOLOGY COMBINED FOOD
SYSTEMS ENRICHED WITH PLANT COMPLEXES ON THE BASIS
OF ANIMAL ORIGIN
N. RODIONOVA, M. MANUKOWSKAI, E. POPOV,
E. SHITAKOVA, M. POPOVA
Abstract: Optimizing the combination of plant systems for the polyunsaturated fatty acids,
and administering the best combinations in a food system.
Key words: Optimizing the combination of plant systems, polyunsaturated fatty acids in
nutritional administration system.

1. Introduction
Currently particularly relevant scientific
substantiation of technological principles to
create balanced foods with directionally
controlled functional properties based on a
combination of animal and vegetable raw
materials that improve performance in chemical
properties of macro-and trace element
composition. Vegetable raw materials - food
industry perspective. Russian research centers are
actively working in the field of study and
implementation of vegetable raw materials to
industry. Especially important is the practical
application of the results in: bakery,
confectionery industry, in the production of
dietary therapeutic and prophylactic purposes,
baby foods in oil industry. Amaranth bagasse
contains from 33 to 35% of the protein balance
from 5% to 9% oil, depending on the
technological conditions of pressing. Rare
component in its composition is squalene. There
is 100 grams of the product of its content ranges
from 8-10%. Pumpkin cake is not only a valuable
protein (45% crude protein) supplement, but also
an excellent means of stimulating the digestive
system and promotes restoration of the
gastrointestinal tract, due to a significant
proportion of fiber (20%) and oil. Wheat germ oil
cake is a source of complete protein and
biologically active substances is rich in essential

amino acids, unsaturated omega-3, 6 - fatty acids,
vitamins E, B1, B2, B6, PP, pantothenic and folic
acid, carotenoids, and is also rich in macro and
micronutrients, among which should be allocated,
such as phosphorus, calcium, potassium,
magnesium, selenium, zinc. Comparative
characteristics of the test materials on the
physico-chemical
properties,
macro-and
microelement composition shown in picture 1,2,3.
Statistics on Russia show that approximately
80% of our population consumes insufficient
essential fatty acids. Daily demand for them is
10-20% of total calories derived. Lack of these
nutrients is a serious threat to health. The greatest
attention of specialists in the field of preventive
nutrition attracts the use of -3 and -6 fatty
acids. It is known that the immunomodulatory
effect of PFA alimentary Incoming implemented
in accordance with their amounts in the diet,
ingredient
composition,
the
ratio
of
polyunsaturated fatty acids and saturated fatty
acids, PFA -6 and -3 PFA, but also the
presence of antioxidants. One of the stages in the
transformation of the traditional product in a
product with high biological efficiency is
changing the composition of the fat phase by
selecting balanced by the number and ratio of
PFA fat base.
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Fig. 1 - Comparative characteristics of the test materials
Currently active work on blending vegetable
oils with the aim of developing products
designed to supply a healthy person. Examples of
experimental balanced ratio -6: -3 fatty acids
consisting of two or three kinds of vegetative raw
material, the experiments shown below.
Experience number 1 - consists of three
components: WG: AS: PS - 4,5:4:1,5. Experience
number 2 - WG: AS = 5:5; experience number 3 AS: PS = 6:4; experience number 4 - WG: PS =
9:1.

Fig. 3 - Comparative characteristics of the test
materials

Fig. 2 - Comparative characteristics of the test
materials
The picture below shows the amino acid
composition of food products with optimized
plant raw material for in quantity and ratio of
PFA fat base.
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product control and in many respects satisfy the
daily physiological need. Because of the low cost
of plant materials - cost of experimental samples
decrease by 3-5%.
References

Fig. 4 - Comparative characteristics of the test
materials
As a result of experimental studies, it can be
concluded that the introduction of plant
components to be formulated in the assigned
amount does not reduce the protein content and
energy value of biological products. Thus, the
experimental samples are balanced by the
number and ratio of PFA fat-content and
significantly large amounts of micronutrients,
which contains plant material, enriched culinary
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ON A NEW RELATIONSHIP BETWEEN THE ENERGY
CONSUMPTION AND PARTICLE SIZE IN A PROCESSES OF
CRUSHING AND GRINDING
A.A. OSPANOV
Abstract: We consider the problem of the relationship between the energy consumption
and particle size in a processes of crushing and grinding. We show that experiments agree
with the theoretical estimation of the energy consumption in a processes of crushing and
grinding.

Key words: grinding, energy consumption.
1. Introduction
It is well known that in a processes of
crushing and grinding, a working parts of a
machine act against the molecular interaction
forces in the particles, which results in appearing
of new surfaces [1], [2], whose area depends on
the strength of the environment, type of the
mechanical impact, and the way it is applied [3],
[4]. The known theories (by Kirpichev and Kick,
Aphanasiev and Rittinger, Bond, Rebinder,
Tanaka, et al.) usually just try to describe the
nature of the process. They do not take into
account all the variety of the phenomena taking
place in the material, and, hence, can not be used
for precise calculation of the parameters of a
particular process [5].

E

k

1
x2

1
,
x1

k1 lg

2. Problem statement
According to Rittinger s law (1867), the unit
energy E required for crushing is proportional to
the new surface area appeared in the process. It is
given by:

(1)

where x1 and x2 are the linear sizes of the
original particles and the resulting product
respectively, and k is a constant.
It is assumed that Rittinger law holds for
fragile materials, which have destruction planes
and are characterized by new clefts appearing.

E

Besides, all these theories are based
(explicitly or implicitly) on the assumption that
the material strength is a physical constant,
though in fact in can change as much as up no
103…104 times and depends on the material
properties, mill design, and a working parts of a
machine working condition [3]. That is why the
desired
relationship
is
usually
found
experimentally, with the material properties,
desired product size, and type and design of the a
working parts of a machine taken into account.

x1
x2

If crushing of a solid immediately results in
one class of particles, no matter what the original
size x1 is, Kick s law (1883) holds:

(2)
determined by technological reasons so that
further crushing does not make sense.
For this reason, T. Tanaka [6] suggested the
following crushing law:
195

Both (1) and (2) show that infinite energy is
required only when particles are crushed to
certain minimal size x2 xmin , which is
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dS
dE

kS

S ,

(3)

sizes of the original particles and the product, i.e.,
E f x1 , x 2 .
Considering the latter statement, it seems
more reasonable to assume that, in fact, the unit
energy depends on the deviation of the linear
sizes from their minimal limit value. Then
Rittinger s law takes the from:

where S is the material surface area per unit,
and S is the limit area, after which the process
practically stops.
The above consideration suggests a
correction to Rittinger s (1) and Kick s (2) are
based on the assumption that the crushing unit
energy consumption depend only on the linear

k

1
x2

xmin and x2

x2

E

where

x1

x1

k1 lg

E

1
,
x1

Similarly, Kick s law changes to:

xmin .
x1
x2

(5)

From (4) and (5) one can see that, when x1
increase, the unit energy grows at the rate
VE k x22 to its limit value k x2 , but not
more. On the other hand, experiments show that
unlimited increase of the original product linear
sizes results in also unlimited growth of the unit
energy required for crushing to the size

E

k

x1
x2

x2
x1

x1
x2

0

E

x2

xmin . That is why it is reasonable to suggest
a dependence of x1 on and x2 which would give
linear energy consumption. Among such
mathematical function the most suitable seems to
be the following:

xmin
x min

where k ,
,
are some parameters
which depend on the material to by crushed and
its strength and mechanical characteristics. They
are to by found in an experiment.

1

(4)

(6)

x2
x1

xmin
xmin

amendment

to

the

existent scientific hypothesis.
Values of making dependences (6) hesitate in
next ranges:

x1
,
xmin
k

,

1

x1
,
xmin

x2 xmin
x1 xmin
k
x2
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It is necessary to establish that on the sizes of
parameters, it is possible to pick up values and,
at that specific energy arrives at a minimum in a
range (8).

use of grinding down machines of certain having
a special purpose construction appears thus.
Given k ,
,
, one can find the values

Conclusion

energy.
This enables one to work out certain
recommendations on the most rational usage of a
mill of a particular design.

Possibility
of
development
of
recommendation of the most rational (effective)

x1 and x2 which minimize the unit crushing
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VACUUM-SUBLIMATION DRYING OF NATIONAL MILK DRINKS –
SHUBAT AND KOUMISS – WHEN IMPOSING MAGNETIC AND SUPER
HIGH-FREQUENCY FIELDS
T. A. KULAKHMETOVNA
Abstract: One of the most effective methods of conservation of perishable foodstuff is
sublimation drying in vacuum.
Rather high cost of a received product belongs to the main obstacle in a way of widespread
introduction of such drying. Therefore the process intensification at the fullest preservation of
natural properties of an initial product will be the main objective in this area that, eventually,
can lead to reduction in cost of cost of production.
It is especially important for the products possessing medical properties, for example, for such
national milk drinks of health and youth, as shubat and koumiss.
In this direction we developed and investigated a new way of vacuum-sublimation drying of
dairy products in which preliminary magnetic processing of initial raw materials and super
high-frequency heating is used.

Key words: milk drying, vacuum, high frequency field.
1. Introduction
Object of research – the national milk drinks
possessing medical properties – shubat and
koumiss.
The work purpose – an intensification of
processes of vacuum-sublimation drying of milk
drinks – shubat and koumiss – when using super
high-frequency heating and preliminary magnetic
processing of processed raw materials.
Methodology of carrying out work: detailed
scientific pilot study of influence of magnetic
processing and super high-frequency heating on
heat physical properties of drinks and intensity of
stages of processes of drying with the critical
analysis and comparison of the received results
with known data in scientific and patent literature.
Check of the received results in industrial
conditions.
During the conducted researches the following
results are received.
2. Problem statement
Prospects of use for drying of popular national
milk drinks – shubat and the koumiss possessing
improving and medical properties – with imposing
of magnetic and super high-frequency fields are
shown a vacuum-sublimation way.
The device design for magnetic processing of
liquids is developed and tested [1].
The device for magnetic processing of liquids
effectively works at considerable fluctuations of an
expense that is very important for working
conditions.

It is established that magnetic processing of
milk drinks reduces time of their freezing (on the
average by 16 %) and drying (on the average for
15 %), increases activity of water, coefficient of
diffusion of moisture and a hydrogen indicator
.
The greatest effect of magnetic processing is
reached at intensity of a magnetic field 1,2·105
.
At smaller values the effect of magnetic
processing decreased, and at great values
indicators of magnetic processing remained at one
level, but energy consumption on carrying out
magnetic processing increased.
Frequency of a field of the super highfrequency heating, excluding ionization of the
discharged steam-gas mix in the camera made
2450 MHz, the power of the radiation of 750 W.
Regularities of course of processes of freezing
and drying at the drinks processed and raw by a
magnetic field, nature of change of activity of
water, coefficient of diffusion of moisture and a
hydrogen indicator
in drinks are studied.
On the basis of physical modeling the
equations for calculation of duration of freezing,
drying, and also the empirical equations for
calculation of activity of water, coefficient of
diffusion of moisture and a hydrogen indicator
are received.
The new high-intensity way of vacuumsublimation drying in which in uniform
technological process magnetic processing and
super high-frequency heating are at the same time
used is developed [2].
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Table 1. Chemical composition of dairy products
Shubat

Koumiss

Indicators
the natural

the dry

the restored

difference
(in %)

the natural

the dry

the restored

difference
(in %)

Proteins, g / 100 g product

3,89

31,72

3,78

2,83

2,96

32,48

2,90

2,03

Fats

4,30

32,90

4,21

2,09

2,10

25,97

2,13

1,41

Carbohydrates

3,08

23,01

3,03

1,62

2,43

28,89

2,38

2,06

moisture

87,83

3,70

88,01

0,20

91,91

4,07

92,01

0,11

ashes

1,00

8,67

0,97

3,00

0,60

8,59

0,58

3,33

67

509

64

4,48

48

646

46

4,17

Vitamins, mg / 100 g product

9,57

65,73

9,347

2,33

10,42

68,80

10,232

1,80

thiamin

0,07

0,53

0,068

2,86

0,03

0,46

0,029

3,33

Riboflavin

0,06

0,54

0,058

3,33

0,04

0,64

0,039

2,50

Niacin

0,20

1,55

0,195

2,50

0,11

1,75

0,108

1,82

Vitamin C

9,10

62,03

8,89

2,31

10,2

65,04

10,017

1,79

Vitamin
Irreplaceable amino acids, g / 100 g
product
Replaceable amino acids, g / 100 g
product
Saturated fatty acids, % to the sum of
fatty acids
The monononsaturated fatty acids, %
to the sum of fatty acids
The polynonsaturated
fatty acids, % to the sum of fatty acids

0,14

1,08

0,136

2,86

0,04

0,91

0,039

2,50

1,714

12,583

1,650

3,73

1,291

14,027

1,247

3,49

2,135

19,014

2,104

1,45

1,576

18,236

1,554

1,39

47,1

47,25

47,39

0,66

42,1

42,69

43,05

2,21

48,7

48,54

48,39

0,90

47,7

47,21

46,99

1,49

4,2

4,21

4,22

0,24

10,2

10,10

9,96

2,35

Power value, kcal / 100 g

199

Proceeding of BIOATLAS 2014 Conference

It was confirmed and at an organoleptic
assessment of dry products by carrying out
tasting of properties of products on five-point
system. The shubat and koumiss samples
subjected to influence of a magnetic field, and
also control samples of shubat and the koumiss,
not passed processing by a magnetic field were
tasted.
Tasted samples were frozen at a temperature
of -18 °C and dried up by a sublimation method
with use of super high-frequency energy in semiworking conditions, and then before tasting are
flooded in the ratio: 1 h. dry product: 10 h. the
boiled water cooled to 45 °C.
Acts of tasting note lack of any changes of
the organoleptic indicators caused by action of a
magnetic field and super high-frequency heating.

Trial tests of the developed way were carried
out [3].
They confirmed results of laboratory
researches and showed that the general duration
of drying at the drinks processed by a magnetic
field was reduced on 20÷25 %.
On new technology the high-quality dry
product with almost full preservation of
properties of a natural product was received,
namely: colors, smell, taste, nutrients and
vitamins.
The assessment of quality of products of
sublimation drying was carried out in laboratory
of quality control and safety of food of JSC
"Kazakh Academy of Food".
As criteria of an assessment the chemical
composition and organoleptic indicators of the
initial (natural) and final products of processing
served. Chemical compositions of products in
three of their states were investigated: fresh
(natural); the dry ambassador of vacuum and
sublimation drying with use of magnetic
processing and super high-frequency heating; the
restored.
Food
components
(proteins,
fats,
carbohydrates), the power value, vitamin, amino
acids and fatty acids structures of the studied
dairy products were defined. Results of analyses
are given in the table.
Comparison of the recorded results shows
that application of magnetic processing and super
high-frequency heating don't change a chemical
composition of processed products, but
significantly intensify freezing and drying
processes that raises economic indicators of
technology.
The received products of processing – dry
shubat and koumiss – from the point of view of a
chemical composition slightly differ from initial
(natural) and the most important, in the final
products almost their medical (vitamin)
components completely remained.
Dry products at restoration were quickly
dissolved, getting a consistence and the aroma
not different from a fresh natural product.

Conclusions
The developed way can be used when drying
milk drinks – shubat and koumiss – and other
liquid foodstuff.
Expected assumptions of development of
object of research: further researches for the
purpose of definition of possibility of use of the
developed way are necessary for drying of milk,
vegetable and fruit juice and precisely to install
the theoretical mechanism of action of a magnetic
field on liquid solutions.
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STUDY ON THE COMPLIANCE WITH EU FOOD LABELING
REGULATIONS IN ROMANIA
O. TI A, M. OGNEAN, R.M. IANCU, C.F. OGNEAN,
M.A. TI A, C. GEORGESCU*
Abstract: The paper presents the label analysis of food products collected from 8
supermarkets, 4 residential markets and 3 food products warehouses, representative for the
city of Sibiu. The analysis was performed taking into account the requirements of European
Legislation in the field, respectively the rules 432/2012, 1169/2011, 1924/2006. A number
of 200 food labels were analysed and the graphical results are shown in this paper

Keywords: nutritional labeling, legislation, food products.
1. Introductions
Nutritional labeling can help consumers to
understand the relationship between certain
nutrients and diseases, for choosing healthy food
and/or adequate ingredients for different diets.
Unfortunately in the most of the cases, only the
individuals with health problems are paying
attention to nutrition labeling.
The paper work contains studies as well as
documentary
analysis
and
theoretical
documentations, research and experimental
investigations, results and obtained conclusions
regarding the labeling process of products in tight
relation to the requirements imposed by the
national and European legislation.
The main purpose of this work is the
improvement of consumer’s access to complete
and correct information regarding the content and
composition of the products, for the protection of
their health and interests. [1] The experts in this
field, frequently accentuate the necessity of
regulation improvement regarding the labeling of
the food products [2]. Also, is important that the
consumer could be able to buy the products while
being completely informed. This work presents
informations on food nutrients, legislation, food
composition and their influences in human diet,
with the mission to identify and examine how
nutritional labeling in Romania and out of
country,
fulfills
the
actual
legislation
requirement.
This article aims to analyze a database
containing 200 food labels accordingly with
following regulations:

REGULATION (EC) NO. 1924/2006
refers to nutrition and health claims made on
foods, general principles, purpose and is applied
in EU Member States from 1 July 2007. For
ensure a high level of protection for consumers,
products put on the market, should be safe and
adequately labeled. This Regulation complements
the general principles in Directive 2000/13/EC
and lay down specific provisions concerning the
use of nutrition and health claims concerning
foods. Consumers can rely on clear and accurate
information on food labels, enabling them to be
properly informed on the food they choose.
According to European Regulation (EC) No
1924/2006, health claims should only be
authorised if they are well understood by the
average consumer, to equalize legislation in the
EU by providing food clear rules and to help
protect
innovation,
by
ensuring
that
manufacturers, are not competing with false or
inaccurate claims.
REGULATION (EU) No 1169/2011 on
the provision of food information to consumers,
refers on nutrition labeling for foodstuffs, the
labeling of food ingredients, the net quantity of
certain ingredient and the food, the indication of
the country of origin or of the place of origin of a
food, the presence of energy and certain nutrients
in foods, the indication of alcoholic strength by
volume in the labeling of alcoholic beverages for
sale to the ultimate consumer and durability. Also
very important, the Regulation No 1169/2011
mentions the obligativity of labeling of
substances or products causing allergy or
intolerance, any special storage condition or
condition of use, instructions for use and the
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name or name of the bussines and address of food
bussines operator.
REGULATION (EU) No 432/2012
establishing a list of permitted health claims
made on foods, other than those referring to the
reduction of disease risk and to children’s
development and health, includes nutrients,
substances, foods or food category, conditions of
use of the claim, conditions and/or restrictions of
use of the food and/or additional statement or
warning. For example on the list of permitted
health claims, are founded informations about fat,
proteins, carbohydrates, saturates, sugar, salt,
polyols, starch, fibre, MUFA, PUFA, vitamins
and minerals.
2. Materials and methods
Marketing research use different investigation
methods based on the obtained information both
directly and indirectly, but also qualitative and
quantitative methods. Among them: the method
based on documentation and observation, the
comparative analysis of collected data and
information, the survey method, the inquiry
method, the interview method and various
combinations of the above mentioned methods.
There are also different statistical processing
methods of the collected data, taking into account
the objectives of the study.
Taking into consideration the approached
problematic, the following investigation methods
have been selected out of the multitude of
methods presented above, regarding the
information presented on the labels of the food
products, referring to the content and
composition of products: the method based on
documentation and observation, the comparative
analysis of the collected data and information.
The method based on documentation and
observation has been used for the establishment
of the food products, from Sibiu market retailers,
during the 1st of January and the 1 st of December
2013, as well as the informations founded on the
labels. The research was conducted by using this
method consisted of two stages:
A.
The first stage was the establishment of
the locations. 15 observation points have been
established in Sibiu, 8 supermarkets and
hypermarkets, 4 residential markets and 3
alimentary products warehouses, representative
for the city of Sibiu.

B.
The second stage was the establishment
of the main data categories, significant for the
health and interests of the consumer, like: food
category, the name of the food, country of food
origin (location producer), the list of ingredients,
observations about languages, the net quantity of
the food, country of label acquisition, substances
or products causing allergies or intolerances
(annex II Reg. 1169), the date of minimum
durability or the ‘use by’ date, any special storage
conditions and/or conditions of use, instructions
for use where it would be difficult to make
appropriate use of the food in the absence of such
instructions, the energy value, per portion or %,
kkal and kJ.
The comparative analysis of the collected data
and informations was presented. This method is
an investigation technique consisting of direct
information collection from the label, pursuing
the presence or absence of one or more of the 29
categories in study. By processing and analysing
the resulted data, the degree in which the labeling
requirements stated in the specific disposition of
the E.U.
3. Results and discussions
The products evaluated during the survey have
origins in different countries. Fig. 1 presents the
percentage of products from different countries.
The products from Romania represent the highest
proportion (35%) but didn’t represent a majority
among the evaluated products. The products from
Germany, Italy and France were in high number.
The products evaluated during the project were
included in eleven categories. This study did not
evaluate product from the category of Fruits (Fr)
and Eggs and derivatives (Eg). The product’s
distribution among these category are presented
in
Fig. 2 . The highest number of products
evaluated was from the category of Vegetable
(Vg) – 19%, followed by Cereal products (Ce) –
16%.
The obtained data have the following
percentage: bakery products (Bd) -15% and
fishery (Fh) – 14%. The smallest number of
products was for the category of Drinks (Dr) –
2%. This category doesn’t contain any alcoholic
beverages.
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Fig. 1. The product distribution by country of origin

Fig. 2. Evaluated food category
Fig. 3, 4, 5, 6, 7 present the distribution of
products from Romania, Germany, Italy, France
and, respective, Poland in different food
category. From these figures can be observed
that, with the exception of products from
Romania and Poland, the highest proportion of
products were from the category of cereal
products (Ce) together to bakery products (Bd).
The highest proportion was observed for the case
of Italian products, were these category

represented 64%, with 40% for the products from
the bakery products (Bd) category. Between the
German products the most numerous products
were from the category of dairy products (Mk).
The most numerous food products from France
were vegetables. The Polish products were from
only two categories, fishery products (Fh) and
spices, coffee and tea (Cd), 64 and, respective,
36%.
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Fig. 3 Distribution of Romanian products in food category

Fig. 4. Distribution of German products in food category

Fig. 5. Distribution of Italian products in food category
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Fig. 6. Distribution of French products in food category

Fig. 7. Distribution of Polish products in food category
The list of ingredients is one of the most
important information about the food because it
specifies all the ingredients used during the
manufacture, so the consumers could choose
among the products, they could avoid or prefer
one or other products. The consumers may avoid
some ingredients because of their believe, of
health point of view and they must have the
possibility to choose. The Regulation (EU) No
1169/2011 of the European Parliament specified
that the list of ingredients must be present on the

food’s labels (Chapter IV. Section I, Article 9,
Aliniate 1, Point b). ). The food products
evaluated has the list of ingredients presented on
the labels in 89% of cases (Fig. 8). Within the
food products without specific list of ingredients
only one has a complex composition (Flakes with
raisins). Other food without list of ingredients
were sugar, brown sugar, milk, fermented cream,
cheese, butter, mineral water.
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Fig. 8. The presence of the list of ingredients on the food labels
Due to the increasing of incidence in food
intolerances and allergies, the law stipulates the
obligation of producers to indicate the presence
of allergens in food products. Within the products
evaluated 36% of them present inscriptions
related with the presence or absence of allergen

in products. Within the labels which contain
some references to allergens 5% of them
indicates the absence of some allergens (gluten,
lactose, egg, etc.) and 58 of labels indicated the
presence of one or more allergens (fig. 9).

Fig. 9. Type of specifications present on the food label

In 37% of cases the label had warning which
contained the formulas: “the product may
contain” or “the product contain traces of”.
Within the products from the categories “Cereal
products” and “Bread and bakery products” only
62% of them indicates the presence of allergens.
We analysed the list of ingredients and in 89% of
cases these products contained gluten but in 66%

of all cases the presence of gluten wasn’t
specified, despite on some labels were specified
other allergens. We observed also one product
called Premix for biscuits with oat BIO without
gluten (Premix biscuiti cu ovaz Bio fara gluten)
with the specification “without allergen”.
The REGULATION (EU) No 1169/2011
specified that the labels should provide to the
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consumers informations about the quantity of
certain ingredients or category of ingredients if
appears in the name of the food or is usually
associated with that name, is emphasised or is
essential to characterise a food. These
information is provided in 36% of labels analysed
(Fig. 10) and usually appear in form of percent.
All the evaluated products have on the label or
on the package the net quantity of product in
units specified by EU regulation (Fig. 11).

Between the evaluated foods, only three of
them didn’t have any indication about the
valability of the product. These products were:
green tea, peppermint tea and agave syrup. All of
these products have a low microbiological risk
due their low water activity.

Fig. 10. The quantity of certain ingredients or categories of ingredients

Fig. 11. The measure units for quantity
In fig. 12 is presented the percentage of the
product with instructions about storage condition
or conditions of use. Some of the products
without any indications didn’t required such
information, like maize flour, biscuits premix,
agave syrup, biscuits, honey, canned fish or

spices. Some food products didn’t have
information about their conditions of storage or
use, despite, in our opinion , these informations
were important for products like soured cream,
cream (UHT), sauces, freeze vegetables.
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Other important information for the consumers
and for the product traceability is the name of the
producers. For the 31% of the products we didn’t
manage to identify the producers neither on the
label nor on the package. This percentage is very
high.
Only 10% of the labels had informations for
use. It is quite difficult to say if it is necessary to
specify how must be used some products like
vegetables or pasta. Many of the products could
be consumed as it is (biscuits, bread) while other
must be prepared (wheat or maize flour, beans,
vegetables, pasta). Because the many possibilities
to prepare it and a long consume of these during
the ages it is no necessary to specify how to be

used. For the new or unusual products it is
necessary to specify how must be consumed or
prepared. Between these types of products were
premixes for biscuits or muffins, bulgur, deserts
from soy bean, green tea, freeze vegetables.
Specified health claims were very few, only
three for tea from plants and another one for
mineral water (nonsparkling, natural oligomineral
water – recommended for preparations of newborn food. Special notes were on only three
products: one acacia honey (ideal for children)
and another two mineral water (microbiological
pure).

Fig. 12. Special storage conditions and/or conditions of use
For a good understanding of the informations
provided by labels the languages must be the
same as the official language of the countries
were the products are sold. In fig. 13 are
presented the percentage of the products with the
languages of the label. In one case (maize flour)

the informations were presented only in other
languages than Romanian.
Labels analysis regarding the E.U. regulation
no. 1924/2006 are presented in figure 14, 15 and
16.

Fig. 13. Languages used on food labels
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During our study, the nutrition parameters
indicated on the products label was centralized in
a data bases. As we can see in the figure 14,
regarding the vitamin and mineral content, most
of the manufactures do not respect the necessity

of presenting this information on the product and
this is the responsibility of individual
organizations to ensure their compliance with the
law.

Fig. 14. Analysis of the labels regarding the indication of the fat, energy, proteins, vitamins, minerals
and salt on the products
Under the law, the food company whose name
is on the packaged is responsible for the accuracy
of nutrition information. Regarding the MUFA
and PUFA content, as we can see in the figure
15, most of the products aren’t able to offer this

information. The products are sold without this
main nutritive information’s, a negative impact
on consumer. The same results are presented in
figure 16, regarding the poliols and starch
content.

Fig. 15. Analysis of the labels regarding the indication of the fat, saturates, MUFA and PUFA on the
products
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Fig. 16. Analysis of the labels regarding the indication of the carbohydrates, sugars, poliols, starch
and fibers on the products

4. Conclusions
European legislation provides a series of
recommendations and obligations regarding food
labeling through Regulation 432/2012,
1169/2011, and 1924/2006.
None of the analysed labels contain all the
informations required by these regulations.
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INTEGRONIC FOOD CONCEPT

ROMULUS GRUIA
Abstract: The study analyses the food and the alimentary act as a whole, from the
perspective of multiple integrations, as a consequence of the coexistence of integrated
alimentary systems, that manifests itself in concomitance both at the level of whole body in
relation with the environment, and at intra body level up to the molecular level. The paper
puts into evidence the nutritional systemic and dynamic complexity by defining the concept
of integronic alimentation, respectively by analyzing a matrix system that may bio
structurally include nutritional and environment factors, and functionally base itself on the
process of emergent integronics. This approach proposes itself a profound understanding
of the nutritional profile of simple, complex and composite aliments in relation to metabolic
stress specific to modern feeding.

Key words: alimentary act, food matrix, integronics, nutrition.
1. Introduction

In the alimentary act, aliments are carriers of
utilities that serve or do a disservice to man
through: entrances of nutritive substances -S(with plastic role and organism growth and
recovery role), entrances of energies -E- (energy
brought by aliments, being in fact an essential
element of metabolism, but also of energy
necessary to society), as well as reception of
information –I- (by sensorial values of aliments
etc). In other words, aliments constitute for
organism “machinery” producers of bio energy,
of constructive substances ant utile information
coming through sensorial channels that assure a
psychological satisfaction of alimentary needs. It
is practically combined nutrition with
metabolism
especially
from
epigenetic
perspective, respectively at DAN level, aspects
that are directly or indirectly influenced by
environment factors [Uekawa A. et al.,2009],
especially through the food profile at the aliment
level as well as at the level of integration on manfood-environment axes. All these are possible
under the conditions in which in fact man is an
informational open system, with self regulation,
self reproduction and anti entropic evolution, that
processes
exogenous
and
endogenous
information [Barnea and Calciu et al, 1979;
Bertalanffy, 1962; Choi and Frisco Simonetta,
2010; Gruia et al, 2002; Keyes MK. et al, 2007].
Under this context, starting from the idea of
the relation between nutrition and metabolism,
one may analyze the totality of biochemical and

energetic transformations that take place in the
organism bio structures [Macovschi, E., 1984] by
the complex process of nutrition, in relation with
multiple integration: with environment factors
and, respectively, with the organism itself. "The
Actors" taken into consideration are the main
biochemical groups of macro and micronutrients,
having energy as a "common factor", all these
being in interconnection between them, but also
with the environment. The natural result is
nutritive equilibrium and emergent dynamics
[Emmeche, 1997] in order to maintain life,
estimated at level of alimentary matrix.
The energy, necessary to biosynthesis
processes, mostly comes from undoing macro
ergic links of different compounds. In function of
the capacity to produce energy, heterotrophy
organisms (which ensure their food using
substances synthesized by other organisms), are
those that de facto apply an integronic food. We
refer to a system of nutritional processes, of
different types of foods, to multiple integration,
to metabolism, respectively to catabolism and
anabolism that goes on through a succession of
numerous chemical reactions: hydrolyze,
hydrogenation, dehydration, decarboxilation,
dezamination, transamination, etherification,
condensation, polymerization and others[CristeaPopa Elena et al 1991, Mencinicopschi et al,
2012].
The chemical substances with energetic
contribution from the composition of aliments are
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well known and characterized as chemical
structure, biochemical and physiological function
and, therefore, one can appreciate their nutritive
value. Warming substances are limited at
proteins, lipids and carbohydrates. Associating
to these ones pro vitamins, vitamins, certain
peptides, fat acids and essential amino acids,
together with mineral substances, it comes out
the general panel of components that give
aliments nutritive value.
On the other hand, a number of certifications
made all over the world have proved the direct
link between alimentation and the stress
phenomenon, as well as between alimentation
and the incidence of degenerative metabolic
illnesses, "civilization illnesses" in fact, such as:
cancer,
cardiovascular illnesses, diabetes,
rheumatisms etc.[Barnea and Calciu et al, 1979;
Cristea-Popa Elena et al, 1991].
Taking into consideration those mentioned
above, as well as taking into account exterior and
interior to organism factors concerning the
feeding process, the complex notion of
„alimentation” extends in fact on the axes
"agriculture – alimentary industry – culinary
production", but also in relation with the natural
environment and demographic and social
evolution over the following decades. All these
induce the hypotheses of solving a complex
system, by taking into consideration the
phenomenon of food integration in relation with
the organism, but also with the environment, at
all levels and in all directions. We thus refer to
the coexistence of integrated alimentary systems,
that concomitantly manifest, both at the level of
the whole organism in relation with the
environment and at intra organismic level up to
molecular level.
As a general objective we propose to
ourselves, there is the elaboration of a concept
that may systemically regard alimentation and the
alimentary act also in an integrative dynamics
and synthesize, through a new approach, a
profound understanding of this complexity. The
concrete aim is to understand the dynamics of
these connexions through an integrative concept
capable to differentiate by distinct matrixes the
feeding problem with aspects referring to
processes from the inside and outside of the
organism and to quantify the complexity of this
process in order to harmonize and equilibrate
nutritional factors. The steps of the research first
of all impose to elucidate aspects of alimentary
profile through the system of alimentary
matrixes at organism level and of integration in

the environment and then those linked to intimate
level on epigenetic principles. The first step
constitutes the object of the present paper.
2. Work Method
Methodologically speaking, by harmonizing
nutrition with individual metabolism, with food
characteristics of different populations and the
impact of environment factors, we base ourselves
on systemic approach techniques and on
integronic dynamics [Gruia, 2000, 2002].
The analyses of such complex systems
presupposes to take into consideration Substance
(matter), Energy and Information, both in the
relation environment - economy (including the
production of aliments), and the relation manenvironment
and
man-aliment.
These
interconnexions may be done by considering
integration dynamics as a methodology in itself,
which becomes an application of the Theory of
Ecoemergent Integronics [Gruia, 2009]. Thus,
emergent integration (in expression of integronic
eMergy), being in relation with Information (I)
associated to Energy (E) is capable to induce
complementary
tridimensional
processes:
synchronic, syncretic and synergic (S3 ) ones in
systems, having emergency as a resultant (emS3)
and, at systemic level, ecoemergency (ecoemS3 ).
Therefore, the principle of ecoemergent
integronics (ecoemS3-I) may describe the
coexistence of alimentary systems and the study
of integration processes as a form of change of
evolutive and integrative type, of interrelations
between food making and environment, between
living organisms and their life environment etc.
There are put into evidence the relations with
natural, economic and biologic environment
(nutrition, metabolism), having as a resultant the
achievement of something totally new and the
appearance of new properties, of a superior order,
translated by harmonization and nutritional
equilibrium with a minimum dysfunctional and
pathogenic impact.
3. Results and discussions
The nutritive equilibrium in order to maintain
life
presupposes
pulling
together
and
harmonizing environment factors with nutritive
factors. A model we are describing in the paper
here is sustained by defining a matrix system that
includes the mentioned structural factors, and
functionally to base itself on the process of
emergent integronics.
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Thus there becomes necessary the nutritional
profile of the aliment that may be expressed by
different parameters: nutritional density, warming
density, glycemic index or charge, antioxidant
score, aterogenic index, biochemical alkaline or
acid profile [Mencinicopschi et al, 2012]. But in
the case of processed composite food, nutritional
profiles are completely modified and different
from nutritional profiles of integral natural
aliments. The last ones presuppose another type
of analyses, based on matrix structuring with
components of nutritional and environment
factors.
At the basis of the food matrixes analyses
are grouped nutritive factors in order to assure
life, respectively: proteins, lipids, carbohydrates,
mineral salts and vitamins. If we take into
account that these ones are formed by simpler
substances, the number of well individually
characterized and necessary to organism
compounds raises to approximately 70 – 80, from
which 23 – 25 amino acids, 20 fat acids, 6 oozes,
15 – 20 mineral elements, 12 – 13 vitamins
[Cristea-Popa Elena et al, 1991]. There are
nutritive factors, that do not exist in nature under
pure form, neither singular, but only in certain
associations that constitute aliments.
The index of nutritional density is expressed
by
natural
content
–equilibrated
in
macronutrients, i.e. proteins (equilibrated in
amino acids profile); lipids (profile equilibrated
in fat, saturated, mono no saturated, poly no
saturated acids); carbohydrates with rapid
release, slow release (with glycolic index –GI

and moderate-small glycolic charge–GL),
recommended daily consumption under 40 GL.
At the same time, equilibrium may be analyzed at
the level of micronutrients: macro elements (Ca,
P, Mg,K, etc.) and microelements (Se, Zn, Cu,
etc.), hydro and lip soluble vitamins, as well as
phytochemical
non-nutrients:
tannins;
carotenoids;
flavonoids;
phytoestrogens;
glucozinolats [Cristea-Popa Elena and al, 1991;
Mencinicopschi and al, 2012; Uekawa A. and al.
2009].
It becomes thus extremely important to study
these associations necessary to ensure population
with covering alimentary products as for nutritive
factors. The harmonization of all these may be
analyzed by food matrix specific to every type
of aliment, matrix of an ever larger complexity,
starting from agricultural aliments, then industrial
ones and up to composite ones from gastronomy.
The matrix represents the means through which
alimentation is structured and defined from the
perspective of nutritive integration and
harmonization. We are referring to integronic
dynamics of alimentary act processes, taking into
account its nutritive, metabolic, genetic and
ecologic
components specific to complex
systems.
One may thus define feeding of a holistic
type, particularized nutrition and different
impacts of the alimentary process, through a
unitary and coherent concept of integronic
alimentation. Integronic food has forms of
manifestation both at super individual level and
at organism level (fig.1).

The concept of integronic food is the scientific demarche that studies integrated alimentary
systems (consequently to their coexistence) and processes of integration in the idea of dynamic
equilibrium, having in view epigenetic and of alimentary profile elements at individual or
population level, considering the dynamics of alimentary act synchronic and syncretic, based on
emergent integration and synergy.
SUPER INDIVIDUAL LEVEL (eg. populational):

Integronic Matrix Environment-FoodOrganism / IMEFO

Integronic
Food

ORGANISMIC LEVEL (eg. molecular):

Food Organism Matrix / FOM

Fig.1 - Levels of action in integronic food
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Complex connexions between biochemical
elements of food in relation with interaction
between environment, food and organism induce
the idea of multiple systemic integration, forming
what we could call an integronic matrix
necessary in nutritive equilibrium in order to
maintain life of animal organisms, through
processes of fundamental metabolism. In other

words, this matrix may have different(multiple)
levels of integration both at super individual
level, where it takes the complex form of
integronic matrix environment-food-organism /
IMEFO (fig.2) as well as at individual level,
where it constitutes itself into a food organism
matrix / FOM (fig.3).

Environment

Gr simi
E.F.

FOM

N.F.

Surrounding

Fig.2. - Integronic matrix environment-food-body (IMEFO)
Where,
E.F. - environment factors;
N.F. - nutritive factors from food;

FOM - Food Organism Matrix

From fig.2 it is indicated the fact that major
progresses have been registered in understanding
system biology, at the impact of environment
factors and especially of nutritive ones, upon
organism, mainly of complex interaction between

its components: genome, transcriptom, proteom
and metabolom [Barnea, M., Calciu, Al, 1979;
Dunn and Ellis, 2005; Gilbert and Sarkar, 2000;
Lei et al, 2011; Patti et al, 2012; Veenstra, 2012].
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Vitamins
CEM

Fat

CEV
CE3

CEM
CE1

FOOD
ENERGY

CE2

Carbohydrates

CEV

CEM

Minerals
CEV

Proteins

Fig. 3 - Model of principle of organism food matrix - FOM (Food Organism Matrix)
CE - complementary energy on biunivocal links (CE1 , CE2 and CE3 ) and on integronic links
(CEV and CEM )
From figure 2 it results the fact that if it is
taken into consideration the principle of
complementarity and that one of emergent
integration one may appreciate that the idea of
matrix at population level has a behavior similar
to the genetic parameter of heritability, i.e. any
value of the "integronic matrix environmentfood-body" may have a valuable value for a
certain population and generation, under certain
circumstances (it can also be affected, of course,
by a test error). Being a parameter of population,
the integronic matrix environment-foodorganism must be cautiously applied to
individual in order to estimate nutritive
equilibrium, at least until nutrigenomic studies
will be sufficiently relevant in this direction.
Within the concept of integronic food and of
biostructurality one may observe that individual
variations, as a result of the impact of integronic
dynamics, are in principle totally given by
environment (E), the genotype (G) remaining
practically unchanged [Gruia, 2000; Keyes and
al, 2007]. The nutritive equilibrium changes more
often because of temporary environment
differences. Thus,
the integronic matrix
environment-food-organism may be affected by
numerous factors of environment, from which
more important are those linked to the intensity
of activity, to age, sex, health state, the size of the
analyzed group and, of course, the type of food
taken into consideration (for example:
agricultural or primary aliments, industrial
aliments or those coming from processes specific

to food industry, composite aliments or complex
dishes and drinks).
At organism level the matrix from fig.3 is
based on the macronutrient trinomial (proteins,
carbohydrates, fats) and the micronutrient
binominal (vitamins and minerals). The
metabolism of these elements is linked to the
complementarity of energetic dynamics, as
integrating and regulating elements, both on
biunivocal links (CE1, CE2 and CE3) and on
interconnection with micronutrients, specific to
integronic dynamics (CEV i CEM).
In order to harmonize all these elements, with
impact on every organism, it is known that to
make a menu in conformity with the principles of
scientific alimentation means in fact to find, at
super individual level, a modality covering the
physiologic necessary for a certain category of
consumers. Thus, the menu is made of alimentary
products or nutritively corresponding, varied,
with psycho sensorial characteristic preparations
that may attract the consumer through a taste
harmony, with satiety potential and that may
prevent hunger sensation to appear for 4-5 hours.
The menus are meant for a human population,
respectively either a type group of consumers (for
ex. school canteens, restaurant canteens), or to
adult consumer with an average physical effort,
as reference type.
The quantity of culinary preparations daily
consumed must include all groups of aliments
under certain proportions in order to achieve
nutritive equilibrium. \there may be made
izocaloric substitutions (between aliments of the
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same group) and izotrophinic ones (between
aliments of different groups, but equivalent as for
the nutritive value). The percentage share

recommended for different groups of aliments in
the daily energetic necessary is notified in table
1.

Table 1 The structure of daily energetic necessary of a type menu, on groups of aliments and
macronutrients
Nr.
Share in meniu
Group of aliments
Carbohydrates
Fats
Proteins
Crt.
(%)
1
Cereals and derivates
35
35
2
Fats
18
18
3
Vegetables - fruit
17
17
4
Milk and dairy products
2
2
5
Meat and meat products
8
8
6
Sugar and sugar products
8
8
7
Eggs
2
2
TOTAL
90
60
18
12
It may be observed, as a recommendation on
integronic principles, that the share in
macronutrients should be of the 60-18-12 form,
respectively a menu with 60 % carbohydrates,
18% fat and 12 % proteins. This is in fact the
traditional diet: 60-30-10, with recommended
limits up to: 50-30-20. It is obvious that, in
function of a number of mentioned factors, the
share in the macro nutrient trinomial differ, i.e. it

"slips" towards one or another, in function of the
demands of the consumer goal and in relation
with micronutrients (vitamins and minerals), but
especially in relation with food energy, the
receipt or the menu as a whole. This huge
variation imposes to make a different food
matrix, as a complex system that may cover the
integronic dynamics of all nutritive requests
(fig.4).

Fats
0100%-0
20
-80-0

8
0-20-0

72-14

-48-6

34
-52-14

48-26

50
-32-14

46
-28-26

32-34

66

54
-12-34

46

46

Carbohy
drates
100%-0-0

6628-6
70-

8
6-8-6

10-20

14-

-68-6

6040-0

-8-26

080-20

26

40
-60-0

6-886

80-

668-26

26-

1452-34

34-

648-46

2628-46

46-8-

040-60

1432-54

3412-54

60

0-20

060-40

268-66

20-80
20-

10-70

40-

-0-40

0-

628-66

68-86

20-

0-60

0-80

Protei
ns
0-0100%

Fig. 4 - The matrix of the complementarily of micronutrient trinomial, with the resultant of
energetic dynamics of alimentary ratio

From figure 4 results the pyramid to be found
at the basis of the calculation of the caloric
relation of receipts and menus, as well as the
location of the recommended relation (the zone
marked with three lines). On the other hand, the
integration of alimentation may have multiple
action and integration directions, in function of
86-8-6

70-10-20

66-8-26

54-12-34

the sustained alimentary philosophy. Among
these ones, one may mention :
the philosophy of equilibrated diet: 4030-30 (zone marked with interrupted line) ,
the diet with reduced(low) fats:

46-8-46

34-12-54

26-8-66

the diet with low carbohydrates:
6-88-6

6-68-26

6-48-46
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There must be mentioned that the model
complicates itself if there is taken into
consideration the micronutrient group, that
represent in fact the continuation of the research.
Practically speaking about the tendency of actual
alimentation evolution towards low nutrient diets,
i.e. the ever emphasized lack of nutritive food
and the necessity to complete it with nutritive
supplements. In order to avoid the paradox
situation when people will eats quantitatively
sufficient, but will be hungry by using nutritively
"diluted" (especially in micronutrients) aliments
or food, the idea of integronic food lays the
conceptual basis for harmonizing the quantityquality relation. The concept may then generate
technologies that lead towards harmonizing the
relation of aliment production, both in impact
with nutritive equilibrium and satiety, and in the
impact with the environment, by avoiding
pollution (the known example being linked to
high level in CO2, which may increase harvest
with approximately 10 %, but reduce nutritive
elements with 5-10 %).
4. Conclusions
The concept of integronic food is the
scientific step that studies integrated alimentary
systems (consequently to their coexistence) and
the integration processes, in the idea of dynamic
equilibrium, having in view epigenetic and of
alimentary profile elements at individual or
population level, considering synchronic and
syncretic the dynamics of the alimentary act,
based on emergent and synergic integration.
The matrix model represent the means by
which alimentation is structured and defined
from the perspective of integration and nutritive
harmonization, made through the integronic
dynamics of alimentary act processes, taking into
account its nutritive, metabolic, genetic and
ecologic components, characteristic to complex
systems.
The alimentary matrix may have different
(multiple) levels of integration, both at super
individual level, where it takes the complex form
of integronic matrix environment-food-organism,
and at individual level, where it constitutes into
an organism food matrix and which characterizes
itself by ever more profound integration stages:
macronutrients, micronutrients, non-nutrients, of
complementary energy etc.
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STRUCTURE OF EBIOTEFA RESEARCH CENTER
The center has working spaces providing equipment for physical-chemical analyses,
required for prototyping innovative foods as well as for the field of food safety. The
optimization and innovation researches of technical systems in agri-food are carried out on
experimental stands interconnected with measurement and control devices. The researches are
conducted in two working modules:
Module I – Eco-biotechnologies in agri-food and food service
Module II – Eco-biotechnologies and technical systems in food industry and food safety
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General info:
Call identifier: FP7-PEOPLE-2012-IRSES
ID: 318946 - NUTRILAB
Title: NUTritional LABeling Study in Black Sea Region Countries
Duration: 36 months
Project start date: 1st January 2013
Funding: 484.5 Keuros

This multidisciplinary and comparative Joint Exchange programme will identify
and examine how nutritional labeling in European countries and out of Europe
can influence on health and welfare of population.
Health professionals agree that the relationship between diet and health is
important. Our eating habits can help or hurt our overall health and well-being.
Good eating habits include being a smart shopper and selecting foods that reflect
the Dietary Guidelines. The food label was designed
to help people choose foods for a healthful diet. by using the food label, we can
compare the nutrient content of similar foods, see how foods fit into our overall
diets, and understand the relationship between certain nutrients and diseases.

www.nutrilabproject.eu
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