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POST-PANDEMIC AGRITOURISM 

 

 We are living after 2020 of waves and waves of COVID pandemic. The world is changing 

before our eyes, especially in the climatic, biological and social direction and from here in all areas of 

activity. 

 Agrotourism is no exception, especially since it is directly related to quality of life. But we 

find that "the contract with life can be terminated at any time" (Emil Cioran), so if we learn something 

from this crisis (for example, "hurry slowly", free ourselves from selfishness, hatred and anger), 

without realizing that we will find a new loop of knowledge will gradually give birth to a world at 

another level, better, more balanced, with landmarks of bioharmonism and a "mind of the future" 

capable of generating bridges and breaks between today and tomorrow. 

 The clean environment, quality food, the joy of rediscovering the tourist landscape and agro-

rural culture and related traditions, are essential elements of physical and mental renewal, ours of all, 

in the post-pandemic years. This can really support a good renewal of the Romanian agrotourism field 

for the coming years. 
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Abstract: The energy potential of biomass is a material successfully applied in several 

countries with large populations in Africa. There are ten million installations in China, 

which means that in those regions these installations provide over 80% of the necessary 

energy production. In Germany, Austria, Sweden, there has been a dynamic in recent years 

of sales of thermal boilers that use wood in the form of pellets. Other countries that have 

laid the foundation for the development of biomass energy sources are Finland and 

Denmark. These countries on the energy market have a potential to produce energy from 

biomass of 30%. EU directive seek to achieve energy saving standards. 

 The cost of electricity produced from renewable biomass source is 270 Euro/MWh, and for 

mixed combustion biomass is 120 Euro/MWh.             

 

Keywords: ash content, calorimetric bomb, calorific value, wood 

 

 

1.  Introduction 

 

The Carbon dioxide emissions from burning 

one kg of biomass replace the use of 0.33 m
3
 of 

methane gas, 0.74 kg of coal and 0.43 kg of oil 

fuel. At present, there are technologies on the 

energy market that use biomass as a source to 

produce energy. 

The cost of combustible biomass varies 

considerably depending on the following factorsː 

the type of material, the type of equipment used, 

and the distance to the boiler installation. 

Traditional biomass (wood, coal, 

agricultural residues) is used for cooking and 

heating water. The heat generated by biomass can 

be a cost-competitive today, depending on the 

raw material, the scale of operation and the fuel 

source. The amount of carbon stored in biomass 

must be 50% by weight of biomass. 

According to the standards, the optimal 

moisture content for storing the chopped is 30% 

and for use in thermal power should not exceed U 

= 20%. The moisture content can vary between 

20-55% compared to the dry mass of the material 

for firewood, or at a moisture content of less than 

10% for pellets and briquettes. 

The traditional use of wood has a low 

efficiency (10%) and produces considerable 

emissions (dust, harmful gases and fire ash). In 

Sweden, a high performance heating system with 

energy biomass pellets has been developed.  

The use rhythm of the renewable sources will 

continue to increase, so that the production of 

electrical energy from these sources in 2025 will 

represent 40%. The biomass is regarded as 

alternative energy source of wide scope, widely 

spread worldwide and presents different forms 

which may be used for green energy production. 
 

2. Materials and Methods 

 

The caloric power represents the quantity of 

heat resulted while burning a weight unit of fuel. 

There were performed 2 determinations for the 

caloric powerː higher caloric power (when the 

water vapors condensate, relieving evaporation 

heat) and the lower calorific power (when a part 

of the heat for water evaporation is lost). The 

equipment used for the determining the caloric 

power is the calorimetric bomb XRY-1C (made 

in China). 

 
Fig.1. Calorimetric bomb 

mailto:cosmin.spirchez@unitbv.ro
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Determining the caloric power is researched 

worldwide. The method consists in burning out a 

known quantity of gas and the practical 

transmission of the heat losses relieved in the 

burning process, a water flow which circulates 

through the calorimeter. For this purpose, a 

quantity of fuel measured is burnt with the help 

of a gas burner. 

During the test, the computer software 

displays the temperature rise diagram over time, 

highlighting the 3 periods.  

 

 
Fig. 2. Description of the process to assess the caloric power 

 

The results obtained after determining the 

upper and lower calorific value are validated after 

obtaining and analyzing at least 5 values.  After 

making the statistical diagram of the normal 

distribution, if two Pre-Control lines are drawn, 

PC1 and PC2, each at ¼ of the tolerance range to 

the outer limits, Ls and inner Li, it can be 

demonstrated by statistical methods that 86% of 

the pieces are within the Pre-Control limits and 

only 14% outside the action (Fig.3). 

 
Fig. 3. Pre-Control diagram 
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Fig. 4. Pre-Control diagram made for upper and lower calorific value 

 

Based on theoretical considerations, a set of 

rules could be established (Fig.4)ː 

- the statistical distribution diagram is made; 

- the tolerance band is divided by drawing the 2 

lines PC1 and PC2 at ¼ and ¾ of the 

tolerance interval T; 

- the testing activity begin, respectively the 

determination of the superior and inferior 

calorific power; 

- if out of 2 successive value one is outside a PC 

line, and the next value is outside the other 

PC line, then the tolerance interval must be 

restored. 

In order to determine the ash content of 

briquettes and pellets, the general method of 

standardized determination (ASTM D2866-11, 

2012) was used. According to this method, the 

ground and dried material to 0% moisture content 

is calcined at a temperature of 650 
º
C in a lab 

stove, for at least 3 hours. 

When determining the ash content, it will be 

taken into consideration that the ash content is 

completely dried and the pot is clean and emptyː 

           

           𝐴𝑐 =
𝑚𝑓−𝑚𝑐

𝑚 𝑖−𝑚𝑐
∙ 100 [%]   

 

whereː 

Ac- ash content, in %; 

mi- initial mass of the pot with the work  ground     

sample, in g; 

mf- final mass of the pot with ash, in g; 

mc- empty pot weight, in g. 

In fig.5 the calcination stove to determine the 

ash content of Jeniperus Verginiana is presented. 

 
Fig. 5. Calcination stove to determine the ash 

content 

 

For the Jeniperus Verginiana, at U= 0%, m= 

0.6800 g,  higher caloric power= 20365 kJ/kg, 

lower caloric power= 19487 kJ/kg, energy 

density= 17.752 kJ/cm
3
, burning speed= 751 

kJ/min, at U= 10%, m= 0.8679 g, higher caloric 

power= 18108 kJ/kg, lower caloric power= 

17915 kJ/kg, energy density= 14.135 kJ/kg, 

burning speed= 442 kJ/min, at U= 20%, m= 

0.8148 g, higher caloric power= 16291 kJ/kg, 

lower caloric power= 15905 kJ/kg, energy 

density= 11.781 kJ/cm
3
, burning speed= 372 

kJ/min, at U=50%, m= 0.9870, higher caloric 

power= 10838 kJ/kg, lower caloric power= 9873 

kJ/kg, energy density= 8.859 kJ/cm
3
, burning 

speed= 241 kJ/min.The variation of the energy 

efficiency for the Jeniperus Verginiana is shown 

in fig.6. The ash content for Jeniperus 

Verginiana was 3.1%. 
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Fig. 6. The variation of the  energy efficiency for the Jeniperus Verginiana 

 

Conclusions 

 

The advantages of using the calorific power 

determination equipment areː 

- determination of the calorific power of solid 

wood  but also of other solid materials (straw, 

plastics), and liquids (gasoline, diesel, kerosene); 

- the result obtained is for the absolutely dry 

material; 

- providing the sample burning time by the 

computer program help the operator to find the 

best use of solid wood. 
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Abstract: Experts have examined the relationship between employment ideologies 

regarding employment relations, industrial relations, and human resource issues. 

Employers like to control the environment, especially workers, to drive the institution 

towards a single goal. Employers contract employees using internal mechanisms, like 

procedural or substantive rules. However, trade unions exert external control to regulate 

employers. This paper compares three perspectives: unitarianism, pluralism and 

radicalism, unveiling their objectives and methods and noting their strength and 

weaknesses. Furthermore, the employer-employee relationship provides the industrial-

organizational theoretical framework, where trade unions affect human resources. 

Consequently, this paper demonstrates unitarists promote managerial rights, lack diverse 

group acceptance and a unified structure. These primary tenets compromise working 

conditions, particularly concerning diversity. 

 

Keywords: employee compensation, trade union, employment ideologies. 

  

 

Introduction 

 

 According to Braverman (1998), freed from 

rigid paths dictated in animals by instinct, human 

labour becomes indeterminate, and its various 

determinate forms henceforth are the products 

not of biology but of the complex interaction 

between tools and social relations, technology 

and society. However, this dynamic interaction 

engenders an imperfectly competitive market 

where conflicts inevitably arise in the quest to 

maximize wages and profits. From this turmoil, 

industrial relations, ―the study of processes of 

control over work relations,‖ including job 

regulation,‖ has emerged (Hyman, 1975). The 

relationship between employers and employees 

embodies two facets: market and managerial. The 

latter encompasses practicing authorities, 

especially linked to politics (Trebilcock, 2012). 

Consequently, many laborers have looked to 

leaders to guide them in practicing their worker 

rights while maximizing profits. 

Companies employ various techniques to 

maintain social order to run efficiently. Some 

enterprises mandate employees buy into a single 

vision (Unitarianism), while others allow various 

factions to articulate opinions (pluralism and 

radicalism). Although some organizations view 

this voice positively (pluralism), others confront 

it as an adversary (radicalism) (Harris & Jones, 

2018). Nijhof et al. (1998) illustrated entity 

success does not depend only on human action 

but also on how it motivates people’s corporate 

commitment, referred to as organizational 

commitment. 

Leadership affects an employee's relationship 

with their job in institutional life. Huber (2013) 

defined leadership as working with individuals, 

groups, and other resources to achieve 

organizational objectives (Lorber et al., 2018). 

Erkutlu (2008) recommended managers vary 

their leadership styles in diverse work settings. 

Experts have explored many positive leadership 

effects, portraying leaders as redeemers and 

rescuers for organizations (Leon et al., 2018). 

However, some leaders adversely impact an 

institution when they interact with followers and 

the environment. Harris and Jones (2018) defined 

this perpetual practice as the dark side of 

leadership. This power differential among 

employers and employees has resulted in a labor-

power relationship where management can 

exploit personnel (Anjum et al., 2018). However, 

this complex arrangement has made it 

challenging to quantify the labor-power dynamic 

(Dundon et al., 2020). 

This argument can be discussed in terms of 

human resource theories, definitions, and 

reference frames: unitarianism, pluralism, and 

radicalism. This paper explores how ideologies 

(values and beliefs) affect industrial relations, 

particularly why managers prefer making 

mailto:lengyel.peter@econ.unideb.hu
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unilateral decisions over other HRM approaches. 

Additionally, it explains the issues around job 

regulation and employment contracts, 

investigating how they are fitted concerning the 

three perspectives of employment relations, 

explicitly from the unitary, pluralistic and 

Marxist lenses. 

 

1. Unitarism 

 

 Industrial relations from a unitary lens perceive 

the organization and its players as a cohesive unit 

acting in solidarity as one big, happy family. 

Unity breeds harmony. Hence, everyone in the 

institutions buys into the entity objectives. 

According to Bray et al. (2020), unitarianism or 

the unitary system engenders one authority 

source to which all employees must remain loyal. 

Managers aim to ensure managers and workers 

maintain the same common objective and interest 

(Northouse, 2019). Leaders must motivate 

employees to participate in decision-making and 

problem-solving to enhance team and 

institutional efficiency (Bray et al., 2020). Yousef 

(2017) professed organizational commitment 

engendered the employee’s psychological 

attachment to an institution. Hence, leaders take 

on a paternalistic role, herding employees to 

embrace the collective mission. In this idealistic 

view, dissension should not exist, for everyone 

agrees with corporate goals. 

The unitary system emphasizes a shared purpose 

with no groups opposing or rivaling the 

leadership, demonstrating a state of being and 

remaining a corporate member. Given it resides 

on feeling like a family member (Ibrahim, 2015), 

loyalty, morale, and success remain integral to 

this perspective (Bray et al., 2020; Dundon et al., 

2020; Fox, 1966). Fox (1966) explained why 

managers prefer this viewpoint and prescribed 

this ideology, illuminating managerial 

philosophies serve three purposes: self-

reassurance, persuasion, and legitimacy. 

In unitarianism, paternalistic managers demand a 

common objective and one loyalty and do not 

accept sectional groups or interests, resulting in 

conflicts, restrictive practices, and resistance to 

change. Conflict includes behaviors and attitudes, 

such as strike, lockout, overtime bans, grievance 

handling, absenteeism, and labor turnover (Bray 

et al., 2020; Fox, 1966). 

If a struggle exists, unitarist scholars attribute it 

to frictional conflict from diverse personalities 

resulting from inadequate management, poor 

communication or misunderstanding, and 

stupidity due to employee failure to understand 

the organizational vision. Furthermore, 

dissenters' influence on other employees causes 

irrational conflict (Bray et al., 2020). However, if 

conflicts appear, management will negotiate 

directly with employees; therefore, preventing 

trade unions from collectively bargaining 

(Dundon, 2020). 

Although managers and employers must 

acknowledge trade unions, they may perceive 

unions as unnecessary because conflict does not 

exist. However, unions can communicate the 

institutional mission and clearly outlined staff 

policies. Moreover, managers adapting the 

unitarianism believe unions do not benefit 

employees, either not acting or pushing 

boundaries causing high-cost or blocking work 

environment change (Fox, 1966). Leaders often 

implement reward systems to foster employee 

loyalty. Leaders see unions as intrusions 

hindering institutional solidarity and illegally 

competing for employee loyalty (Bray et al., 

2020). 

Modern employees are more educated than their 

less-educated predecessors and can stand for 

themselves. However, many experts proclaim the 

bargaining field remains unequal—employer 

power suppresses the employee. (Yul & Gardner, 

2020). The employer decides the ultimate 

objectives, and the employee is expected to buy-

in with them. However, workers desire the 

highest wage while enterprises want to realize 

high gains, presenting an area for dissension. 

Consequently, human resource management 

(HRM) experts have purported managers prefer 

unilateral decision-making to achieve unitarism. 

They want to offer the absolute vision and 

mandate employees to follow it. 

While unitarianism involves an omniscient leader 

directing a collective, loyal family toward a 

common objective, pluralism recognizes differing 

factions, particularly unions and employers. 

 

2. Pluralism 

 

 In pluralism, divergent interests, objectives, 

and various sectional groups, like unions, are 

acknowledged. Pluralistic industrial relations 

embrace institutional groups with diverging 

goals, interests, and leadership. These cohorts 

often conflict and compete with other groups 

creating the need to manage the tension. Actors 

follow multiple loyalties and authorities (groups 

and trade unions), stemming from employer-

employee conflicts of interest, particularly over 
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profits distribution. According to pluralism, the 

leader-employee conflict remains rationally 

inevitable, manifesting from multiple managerial 

and employee collectives. Therefore, leaders do 

not rely on enforcing and controlling (unitarian), 

for they persuade and coordinate. Trade unions 

legitimately represent employees collectively 

bargaining to resolve dissension. Notably, 

conflict does not engender a bad thing because it 

could drive positive change, allowing the 

organization to evolve. Conflict and harmony 

remain cyclical and necessary for advancement. 

Trade unions legitimately represent employee 

groups, similar to unitarianism, but they are 

permitted to impact institutional decisions. 

Pluralists control these diverse groups while 

delivering maximum freedom, unmasking the 

restrictions a common institutional purpose 

imposes (Fox, 1966). Pluralists do not necessarily 

view trade unions as adverse, but they embody 

legitimate worker voices, resolving conflict 

through collective bargaining. If trade unions are 

adequately managed, the manager can navigate 

the union toward positive change. To pluralistic 

management, labor relations include collective 

negotiations, formal and informal consultations 

(Bray et al., 1966). 

Furthermore, in industry, labor engenders a 

commodity from which endemically conflict 

emerges (Hyman, 1975). Similarly, restrictive 

practices and resistance to change can be 

accepted and perceived as a rational way to 

maintain employment, job status, earnings, and 

bargaining power. Productivity bargaining joins 

managers with diverse interests (Dundon et al., 

2020).  

Leaders address employees and groups not 

focusing on the issues but try to bridge 

differences to advance entity collectively. 

Pluralists see conflict as something constructive 

on occasions as it can indicate times when things 

need to be changed in the organization, and it can 

unveil differences that need to be resolved. 

Although pluralism embraces the trade union, 

radicalism looks at trade unions as adversaries. 
 

3.  Radicalism (Marxist) 

 

 Globalization has spread capitalistic ideas 

worldwide, causing leaders to recognize the 

labor-capital disparity. Additionally, wealth and 

ownership gaps are perceived as a natural result 

of a competitive market. Institutions oppress 

employee groups to maximize profits. 

Like pluralism, radicalism (Marxism) recognises 

collective bargaining. However, radicalism and 

pluralism do not represent synonymous terms 

(Clegg, 1979). Precisely, Marxists criticize the 

capitalist system more than pluralists. 

Furthermore, radicalists have professed 

capitalism promotes class division (Dundon, 

2020), given most production is not publicly but 

privately owned. As a result, this capitalistic 

privatisation limits overproduction (Hyman 

1975). The highest-paid employees generally 

have better working conditions and higher 

incentives than the lowest-paid workers 

Radicalism incorporates capitalism. As 

enterprises exploit workers to maximize profits, 

capital and labor inherently diverge. Hence, 

power and economic disparities naturally 

manifest in conflict, resulting in trade to 

represent workers. While there may be periods of 

acquiescence, the Marxist view would assert joint 

institutional regulation would enhance rather than 

limit management's position as they presume the 

continuation of capitalism rather than challenge 

it. For example, trade unions leverage partnership 

agreements and collective bargaining to gain 

control (Hyman, 1975). They perceive 

employment relations conflicts inevitable occur 

necessitating trade unions. 

Hyman (1975) claimed, ―because the interests of 

employers and employees conflict so radically 

and systematically, the power relationship 

between them is also necessarily conflictual‖ (p. 

27) 

suffering from harsh working conditions and 

tight restrictions (Hyman, 1975). Markedly, the 

industrial relations approach (unitarianism, 

pluralism, radicalism) an entity embraces can 

affect the employer-employee relationship, as 

evidenced in the employment contract. 

 

4.  Employment Contracts 

 

Industrial relations epitomize a system of rules 

ranging from legislation to statutory orders, trade 

unions to collective actions, and social 

convictions to managerial decisions (Flanders, 

1975). However, not all of these corporate 

interactions link to employment. The legislation 

constituting an employment contract must 

identify employment relationships (Flanders, 

1975). 

An employment contract outlines the relationship 

between an employer and an employee, 

expressing salary or wages, schedule, 

employment duration, general responsibilities, 
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confidentiality, communications, benefits, and 

future competition (Doyle, 2020). 

Furthermore, the law generally protects this 

contract. However, ironically, the law assumes 

equal parties, not the case, as the bargaining 

power is shifted towards the employer 

(Wedderburn, 1986).  

The employment contract can delineate 

procedural or substantive rules (Cihon & 

Castagnera, 2011). Procedural rules regulate 

employer-employee roles in a collective 

agreement. On the other hand, the substantive 

employment contract sections outline job terms 

and conditions, like wages and working hours 

(Burton, 2017). Flanders described the 

employment contract as a legal form and ―wage-

work bargain,‖ indicating its law-governed role. 

Braverman (1998) mentioned, ―The worker 

enters into the employment agreement because 

social conditions leave him or her no other way 

to gain a livelihood‖ (Braverman, 1998). 

Therefore, the contract of employment governs 

the relationship between employers and workers. 

Conversely, this uneven relationship shifts 

economic power towards capital ownership and 

leadership from the Marxist perspective, giving 

them the power to control this contract (Hyman, 

1975). Also, Hyman (1975) asserted, ―The 

unequal power in the formulation of the 

employment contract leads to a significant 

asymmetry in its contents‖ (Hyman, 1975). Many 

perceive the employer exploits the employee in 

pursuit of maximizing profits. Hence, ultimately 

employees suffer. 

Thus, the employer obtains the right to command 

orders while the employee must obey. Managers 

own and control the production, referred to as 

management's rights (Hyman, 1975), but other 

entities also affect the employer-employee 

dynamic, the crux of industrial relations. 

 

5.  Job Regulation 

 

Clegg (1979) pointed out, ―Control has a wider 

significance than regulations‖ therefore, control-

authorised institutions overpower union support 

regulate the employment relationship. Industrial 

relations entail formal (official institutions) and 

informal (trade unions and employer 

associations) systems (Hyman, 1975). 

Regarding job regulation, two determinants exist: 

internal and external. External regulations have 

emerged in response to the employees’ social 

needs in the labour market, primarily regulated 

through many institutions, including employee 

associations, trade unions, councils, and 

collective bargaining (Flanders, 1975). Councils 

or local authorities engage in or withdraw from 

industrial relational policies to preserve control 

(Fredman et al., 1989). 

Over the last few decades, employee rights and 

new legislation have favoured employment 

protection, altering current industrial relations 

(Wedderburn, 1986). 

Nevertheless, the three employment relations 

perspectives can help grasped understand these 

mandates. For example, According to unitarist, 

regulations benefit industrial institutions and 

employees, where the employees accept 

regulations because they believe management 

safeguards them under a single loyalty and shared 

mission (Dundon, 2020). 

Conversely, regulations under pluralism join all 

stakeholders (managers and trade unions) due to 

its diverse sectionality. For instance, collective 

bargaining discusses wages and working hours 

(Bray et al., 2020). 

Similar to pluralism, radicalistic demands join 

different groups. However, in this system, those 

groups expand to encompass society and 

economics (Hyman, 1975). 

 

Conclusion 

 

 Industrial relations embody a complex idea 

with a long history and multifaceted definitions. 

Leaders encounter challenges when managing 

various workers, but a pandemic adds extra 

complexity to government agencies making daily 

decisions impacting operations. Experts have 

debated the employment ideologies regarding 

employment relations, industrial relations, and 

human resource issues (Bray et al., 2020, Dundon 

et al., 2020; Flanders, 1975, Hyman, 1975). 

Managers and employers prefer unilateral 

decision-making when exercising their authority 

to fulfill one goal and loyalty. 

Notably, the contract of employment the law 

governs entails two facets: procedural or 

substantive rules (Burton, 2017, Cihon & 

Castagnera, 2011; Doyle, 2020). A job can also 

be controlled internally and externally, with the 

trade unions playing a significant role in this 

regulation, particularly superficially 

(Wedderburn, 1986). 

This paper also compared three perspectives: 

unitarism, pluralism and radicalism, concerning 

their objectives and methods, noting their 

strength and weaknesses. 
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Furthermore, the employment relationship shapes 

the industrial organization’s theoretical 

framework nature and type, specifically 

regarding trade union involvement in human 

resource issues. 

What unitarists consider strong points 

(managerial rights, unacceptance of diverse 

groups, and unified structure) epitomise 

organizational weakness in industrial relations' 

current working conditions, especially when 

moving power from management to divergent 

groups (Fox, 1966). Pluralists embrace tension to 

maintain order, while unitarists and Marxists 

ignore its existence, not even trying to resolve it. 
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Abstract: Ecological  agriculture can be supported in its evolution through research on 

ecosystems and on the response of the adaptability of some species or varieties to the 

conditions of the ecological environment. Adaptability can be the main indicator that must 

be taken into account when the development of ecological agricultural technologies is 

desired. The results of the processes in the traceability of agricultural operations in the 

ecological system must be correlated with the degree of adaptability of the species and 

varieties that has the role of influencing the production and the final quality of the 

products. 

 

Keywords: adaptability, plum tree varieties, ecological agriculture. 

 

 

 

1.  Introduction 

 

The present research aims to analyze the 

adaptability degree of plum species, specific to 

the hill area in the Vidra region, which is part of 

Vrancea County, to ecological agricultural 

technologies. Adaptability is the ability of a 

species to adapt more or less easily to ecological 

conditions. 

Very high adaptability is appropriate to the 

situation when species through their structural 

and functional form have the ability to fully adapt 

to ecological conditions. High adaptability takes 

into account the situation in which organisms 

show small variations of stabilization in relation 

with the ecological environment.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Low adaptability refers to the situation in 

which organisms do not have the ability to 

stabilize under the conditions of the ecological 

environment. The assessment of the adaptability 

of plum species was performed according to the 

following indicators: 

 

1.Climatic conditions: temperature, humidity, 

wind; 

At altitudes of 400-700m corresponding to the 

settlement of Vidra village, the climate is marked   

by cold winters with temperatures between +4 

and -15 degrees Celsius, with the presence of 

wind in periods of low temperatures, with 

pleasant springs with temperatures between 7-20 

degrees Celsius, continuing with hot summers, in 

which temperatures can exceed 35 degrees 

Celsius and ending with the autumn season, with 

 
Fig.1. The relief of the Vidra area 

 

 
Fig. 2. Loamy – sandy soil 
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moderate temperature and cold rains.  

Another climatic phenomenon specific to the area 

is fog  especially during rainy periods.  

 

2. Pedological conditions; 

The relief in the geographical area of Vidra 

village is varied, being formed mostly by hills 

and valleys, with few large areas, a relief that 

proves the presence of former forests. This fact 

shows a diversity of soils depending on the form 

of settlement, in the hilly areas, towards the top 

the most common soil are  loamy-sandy  and 

towards the valleys the common soil are brown- 

forest or brown podzolite. 

 

3. Ecological agricultural conditions 

The ecological conditions in local agriculture 

involves the tillage and  maintenance work of the 

plum orchards and  the response of the plum 

species to these operations taking into account 

the ecological agricultural practices as: 

- plowing and other operations of tillage; 

- organic fertilization; 

-cutting operations (maintenance and fruiting); 

-phito-sanitary treatment; 

  

2. Materials  

 

-10 local plum tree growers; 

- plum orchards established for more than 5 

years; 

-14 varieties of plum trees: Stanley, Tuleu gras, 

Anna Spath, Gras românesc, Centenar, D'Agen, 

Minerva, President, Renclod Althan, Diana, 

Tuleu timpuriu , Bistrițean,  Local Green plum, 

Local Pink plum. 

 

3. Method 

 

The research method was based on the 

traceability of ecological agricultural operations 

applied during three consecutive years (table 1) 

and also on the evaluation procedures for the 

adaptability degree of plum tree species to the 

ecological conditions specific to the hill area in 

the Vidra village. 

 

Table 1. The trasability of ecological operations in local agriculture 

 

The first stage of the research involved 

identification and selection of a sample 

composed by 10 local plum tree growers of the 

varieties: Stanley, Tuleu gras , Anna Spath, Grase 

românești, Centenar, D'Agen, Minerva, 

President, Renclod Althan, Diana, Tuleu 

timpuriu, Bistrițean, Local Green plum, Local 

Pink plum. The second stage of the research 

involved the application of the traceability 

scheme for the ecological agriculture proposed in  

 

accordance with European legislation on organic 

farming.  The evaluation for the plum tree 

varieties  was followed during three consecutive 

years by each farmer. The last stage of the 

research ended with the evaluation procedures 

filled by each farmer at the end of each 

production year. The results for the evaluation 

procedures were centralized in the evaluation 

form (table 2). 
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Table 2.  Evaluations results 

 

4. Results 

  

To assess the adaptability of plum tree 

varieties, each grower had to take into account 

the following parameters: climatic conditions, 

pedological conditions, ecological agricultural 

conditions. The results obtained at the end of 

each  experimental year were correlated with the 

following values: 

 - value 2, corresponding to the low degree of 

adaptability; 

 

- value 3, corresponding to the hight degree of  

adaptability; 

- value 4, corresponding to the very hight degree 

of adaptability . 

The centralized results after three years of 

evaluating the adaptability to the conditions of 

organic agriculture in the 10 agricultural holdings 

of plum orchards are presented in ( table 2) and 

(table 3). 

Table 3. Degrees of adaptability 

 
 

Conclusions 

 

Following the centralized  results, the 

varieties such as: Stanley, Tuleu gras, Anna 

Spath, Centenar, d'Agen, Renclod Althan and 

Diana are the most sensitive to the climate 

conditions of the area. This sensitivity must be  

supplemented as appropriate, with increased of 

phyto-sanitary treatments which could run 

counter to organic farming practices. 

The most adapted plum tree varieties are the 

local ones like green plum and pink plum whose 

adaptation is proven both by the resistance to 

climate conditions and the favorable response to 

Crt. nr Variety name Adaptability Productivity Life time

Climate conditions Pedological conditions Ecological agricultural conditions

1. Stanley Low Very hight Hight Variable 20-25 years

2. Tuleu gras Low Hight Hight Variable 20-25 years

3. Anna Spath Low Hight Hight Variable 20-25 years

4. Grase românești Low Hight Hight Variable 20-25 years

5. Centenar Low Hight Hight Variable 20-25 years

6. d'Agen Low Hight Hight Variable 20-25 years

7. Renclod Althan Low Hight Hight Variable 20-25 years

8. President Hight Hight Hight Variable 20-25 years

9. Tuleu timpuriu Hight Hight Hight Variable 20-25 years

10. Minerva Hight Hight Hight Variable 20-25 years

11. Diana Low Hight Low Variable 20-25 years

12. Local green plum Hight Very hight Very hight Variable >100 years

13. Local pinkplum Hight Hight Very hight Variable 70-80 years

14. Bistrițean Low Hight Very hight Variable 50-60 years
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organic farming techniques and also with the 

lifetime that can exceed 100 years. 

Well-known varieties such as: Grase 

românești and Bistrițean, very common in these 

areas due to the good adaptability to the past 

climate conditions, are beginning to become 

sensitive to climate change that is accentuating 

every year. 

The process of  ripening at the Bistrițean fruits 

has been advanced by 3 weeks in recent years in 

the conditions of organic farming compared to 

the old process ripening in the last 7-8 years. 

The adaptability of the species to the 

ecological conditions must be considered the 

main parameter in order to develop an ecological 

agriculture. The high adaptability of a variety 

will assure the premises of an efficient ecological 

agriculture in terms of production and quality of 

products. 
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Abstract: This paper presents the effects that mushroom powder, Cantharellus cibarius 

also called „gălbiori” in Romanian and „girolle” in English , has when it is added to kefir, 

in two different percentages (5% and 10%). These samples were analyzed by comparison 

with a classical kefir sample, in terms of sensory characteristics, physicochemical and 

microbiological properties of the finished product. The role of mushroom powder is to 

increase the protein content of kefir and improve its characteristics. 

  

Keywords: mushroom powder, Cantharellus cibarius, kefir, fermented milk 

  

 

1.  Introduction 

  
Kefir is a fermented milk drink produced by 

the action of bacteria and yeast that exists in 

symbiotic association in kefir beans. The 

artisanal production of kefir is based on the 

tradition of the peoples of the Caucasus, which 

has spread to other parts of the world since the 

late nineteenth century, and which today 

integrates its nutritional and therapeutic 

indications in the daily food choices of many 

populations. 

The microflora of kefir is variable. Lactococci 

(L. lactis sspp. lactis and cre- moris, and L. lactis 

ssp. lactis biovar. diacetylactis), leuconostocs 

(Leuc. lactis and Leuc. cremoris), and lactobacilli 

(Lb. brevis, Lb. kefir, sometimes also Lb. 

delbrueckii ssp. bulgaricus and Lb. acidophilus) 

can form lactic acid, whereas yeasts, including 

Candida, Kluyveromyces, and Saccharomyces 

species, produce alcohol. Kefir of a satisfactory 

quality is believed to contain acetic acid bacteria 

also. Typically, the organisms involved in the 

cultured product are present in structures (grains). 

During fermentation of the milk, the grains 

grow due to coagulation of protein, while they 

become connected by means of a formed 

polysaccharide (kefiran). [1] Several studies have 

shown that kefir and its constituents have 

antimicrobial, antitumor, anticarcinogenic and 

immunomodulatory activity and also improve 

lactose digestion. This review includes data on 

technological aspects, the main beneficial effects 

on kefir on human health and its microbiological 

composition. [2] 

By the identity standard no. 149 A / 1987 

elaborated by IDF (International Dairy 

Federation) the microflora of kefir granules is 

defined as being formed by different species of 

lactic bacteria and yeasts. Kefir production is 

characterized by a mixed lactic and alcoholic 

fermentation of lactose. Although the main 

microorganisms in the product are lactic acid 

bacteria and the major metabolite of fermentation 

is lactic acid. 

Kefir can be defined as a carbonated milk 

beverage that contains varying amounts of 

ethanol, acetic acid and flavor compounds. The 

nutritional characteristics of fermented dairy 

products are determined by the nutrients present 

in the milk, those from other possible ingredients 

and the nutrients resulting as metabolites 

generated by the fermentation produced by lactic 

acid bacteria. Products such as yogurt, kefir and 

acidophilic milk contain a number of compounds 

that come from milk used as raw material, but 

differ in quantity and quality due to biochemical 

transformations that occur during lactic 

fermentation. 

Traditionally dairy products have been 

fortified with vitamins A and D. Currently, a 

number of ingredients known for their functional 

value are incorporated in order to increase the 

market value of dairy products and dairy foods. 

Such ingredients designed to increase consumer 

attraction are: 

1. calcium is useful for the prevention of 

osteoporosis, cancer and for the control of 

hypertension; 
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2. antioxidants (vitamins A and E) are 

considered to have anticancer action, 

prevention of cardiovascular disease and 

cataracts. [3] 

  

2.  Technological aspects 

  
Kefir grains increase in size and number, and 

for this reason they can be recovered and reused 

for a new kefir production. Their lifespan can be 

up to several years, if they are properly 

preserved. Kefir granules can be kept lyophilized, 

dry or moist. [4] However, published studies 

have shown that freezing is considered the best 

method, and by drying, kefir grains maintain their 

activity for 12-18 months, while wet grains 

maintain their activity for 8-10 days. 

Lyophilization of kefir grains was also tested, but 

led to a reduction in lactose metabolism, as well 

as changes in the bacterial profile, which was 

different from the initial profile of the cereals. [4] 

[5] [6] 

There are three main ways of producing kefir: 

the artisanal process, the commercial process by 

the Russian method and the commercial process 

using pure cultures. [7] 

In the traditional manufacture of kefir, milk 

with added active grains is first kept for some 

time at a temperature of 20°C to 25°C to enhance 

the lactic fermentation. Subsequently, the grains 

are sieved out of the milk, and the milk is further 

ripened at a temperature of 8°C to 10°C, which 

stimulates the alcoholic fermentation. [1] 

The "Russian method", allows for the 

production of kefir on a larger scale, and uses a 

process of fermentation in series, from the 

percolate resulting from the first fermentation of 

the grains (fermented without the grains or 

mother culture). [6]  

Modern methods or commercial methods, 

which are used today, use the same working 

principle, the milk is inoculated with pure 

cultures isolated from kefir grains and 

commercial cultures. [1]  

 

Types of kefir 

Kefir has been produced for hundreds of years 

in the Caucasus Mountains, traditionally in 

leather bellows, oak barrels or clay pots. Cow's or 

goat's milk was added to these vessels after 

emptying a previous kefir production. After 

prolonged use, insoluble kefir granules were 

formed on the inner surface of these containers, 

similar in appearance to boiled rice. 

Traditional kefir is known in various countries 

and under other names: Kefyr, Kephir, Kefer, 

Keppi and Kippi. It is relatively sour, has a 

distinct shade of yeast taste and a sparkling 

structure determined by the presence of CO2. Air-

dried, kefir granules maintain their ability to 

ferment milk for 12-18 months. [8] 

 

A. Kefir for children 

In order to capitalize more intensely on goat's 

milk, we produce kefir for children older than 6 

months because then is the time when their diet 

diversifies, and it is preferable to introduce this 

dietary product rich in proteins, lipids, 

carbohydrates, organic acids. , mineral salts and 

water, in their diet. [8] 

 

B. Bifidokefir 

Obtained from goat's milk is known as a 

miracle treatment for intestinal infections in 

children aged 3 to 12 years, the results were 

observed after about 7 days due to this product 

which has in its composition active cells of 

Bifidobacterium bifidum. Species such as 

salmonella, candida and shigella have been 

stabilized at normal concentrations due to a cure 

with bifidokefir. [8]  

 

3.  Cantharellus cibarius(girolle). Benefits 

  

The ingredient used by us to prepare kefir is a 

mushroom specific to Răşinari village and areas 

with forests near Sibiu. We decided to use this 

special ingredient called "gălbior" due to its 

properties. Also called "girolle", they are rich in 

vitamin C and D, as well as bringing an 

important intake of potassium in the diet. They 

contain high doses of glutamic acid that help 

strengthen the immune system and fight 

depression and fatigue, play an important role in 

developing memory and the ability to 

concentrate, provide energy to the brain and are a 

good adjunct in cases of serious diseases such as 

schizophrenia and senility.  

We found it to fit well in a mixture with goat's 

milk because these mushrooms have a sweet 

apricot taste and smell. They grow in open areas 

of the forest where the sun can reach to provide 

the necessary heat. These mushrooms are well 

suited to any method of preservation or cooking, 

which is an additional reason to be in the top of 

sought-after and appreciated mushrooms. 

Cantharellus cibarius is a species of golden 

chanterelle mushroom in the genus Cantharellus. 
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It is also known as girolle (or girole). It 

grows in Europe from Scandinavia to the 

Mediterranean Basin, mainly in deciduous and 

coniferous forests. It grows also in Romania, 

Basarabia și Bucovina de Nord due to the relief 

formed by many forests. [9] [10] 

Description: Bright orange to yellow cap 

with wavy margins; underside with orange-

yellow, forked ridges (not true gills) that 

descend the stalk. Grows in soil. Late June to 

early August. Cap convex, becoming flat to 

funnel shaped, sunken in center, sometimes 

flowerlike; orange to orange-yellow; texture 

smooth. Underside orange to yellow, with 

narrow, thick-edged ridges that are forked and 

cross-veined, and descend the stalk; does not 

have true gills. Stalk can be curved or off-

center; orange to yellowish to whitish; texture 

smooth; flesh is white. Spore print pinkish 

yellow. Spores magnified are elliptical, 

smooth. [10] 

The identification description according to 

„First nature” [11] is the following: 

 Cap 

The usually funnel-shaped cap, of diameter 

up to 10cm, has a wavy irregular margin. 

Colour varies from light yellow to deep egg-

yolk yellow, but sometimes a fine white bloom 

masks the background colour (as in the 

exceptionally pale specimen shown on the 

left).. 

 Veins 

Not strictly gills at all, the wrinkled veins 

on the underside of the cap distinguish the 

Golden (as some people call it) Chanterelle 

from lookalikes such as Hygrophoropsis 

aurantiaca, the False Chanterelle. 

The veins are very thick and decurrent, 

extending well down the stem; they are straight 

near to the stem but forked and more sinuous 

towards the edge of the cap. 

 Stem 

The stem of Cantharellus cibarius is the 

same colour as or somewhat paler than the cap; 

often no more than 2 cm long and merging into 

the cap. 

When growing in clumps, as is often the 

case, the stems of Chanterelles are often 

curved and occasionally joined together near 

the base. 

 Spores 

Ellipsoidal, smooth, 7-11 x 4-6µm; 

inamyloid; hyaline (translucent and glass-like) 

in KOH. 

 Spore print 

Pale yellow to creamy white, sometimes 

with a slight pinkish tinge. 

 Chemical composition 

Vegetable protein obtained from 

mushrooms ranks second in the world after 

soybeans. Edible mushrooms are generally 

considered foods with a high nutritional value. 

The edible part of a mushroom represents more 

than 3/4 of the product used by the consumer. 

The chemical composition of mushrooms 

differs from one species to another, depending 

on the stage of development, the nutrient 

substrate on which they grow, the 

morphological part taken into account, the 

growing period, microclimate conditions, etc. 

Following laboratory tests, it has been 

established that 100-200 g of dried mushrooms 

consumed daily by humans can replace meat 

consumption. 

  

4.  Materials and methods 

  

 Materials 

 The materials used to make this product 

were: 

- The raw material milk was purchased from 

Rășinari village from Sibiu county. It was 

analyzed from a sensory point of view, 

but also physico-chemically, 

- DVS cultures for kefir, from DR.Ch. 

Hansen. 

- Cantharellus cibarius were washed, very 

well wiped, cut into small pieces and 

dried in an oven at a temperature of 40
0
 C. 

The raw material milk was pasteurized at a 

temperature of 85-95˚C for 30 minutes, cooled 

to 20˚C and then subjected to the sowing 

operation with the help of bacterial cultures. 

Powdered mushrooms were introduced into the 

seed milk. Thermostation was performed at 

18°C for 12 hours, then the product was 

fermented a second time at 10°C for 24 hours 

and finally the fermented dairy product 

obtained was cooled to a temperature of 2°C. 

The analyzed samples were noted as 

follows: 

PMC - control sample, simple kefir; 

PC1H5 - sour milk with the addition of 5 g 

mushroom powder; 

PC2H10 – sour mirk with the addition of 10 g 

mushroom powder. 

In carrying out the proposed research, we 

performed the analyzes: sensory, physico-

chemical and microbiological, over a period of 

30 days.  
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The methods we used for sample analysis are 

described below and we extracted them from the 

"Manual of analysis and quality control in the 

dairy industry", Lucian Blaga University 

Publishing House. [12] 

 

Analysis of physico-chemical parameters 

Titratable acidity 

 

Principle of the method: a certain amount of 

yoghurt is titrated with 0,1 n sodium hydroxide 

solution, in the presence of phenophthalein as an 

indicator, until the sudden change of color to pink 

color which persists for 30 seconds. [12] 

Procedure: Weigh 10 g of the yoghurt sample 

into a 100 ml Erlenmayer beaker over which 20 

ml of warm distilled water and 3 drops of 

phenophthalein have been added. The sample 

was homogenized and titrated with 0,1 n sodium 

hydroxide solution until a pink color was 

obtained, which should persist for 30 seconds. 

 The acidity is expressed in degrees Thorner and 

it has been calculated with the following equation 

(1): 

  

Acidity 
o
T =  

      (1) 

Where: 

V = volume of sodium hydroxide solution 0,1 n, 

used for titration, in ml; 

10 = volume of sample;  

m = mass of the sample, in g. 

 

Determination of lactose content  

The lactose content was determined by 

polarimetric method II: 

Principle of the method: After 

deproteinization of the milk, the filtrate is 

polarized and the percentage of lactose is 

calculated from the measured rotation according 

to the formula below. [12] 

Procedure:  75 ml of the yoghurt sample put 

in a 100 ml cylinder, treat it with 7.5 ml of 20% 

sulfuric acid, then add 7.5 ml of mercuric iodide 

and make up to 100 ml with 20% of sulfuric acid. 

Stir and filter it. A 20 mm tube is used for 

polarimetry. The sample is brought to 20
o
C and 

the result is read. 

The lactose content is calculated by the 

following equation (2): 

 

     (2) 

Where: 

α = angle read at the polarimeter; 

= the specific rotation of lactose equal to 

+52.53; 
2= wavelength of the polarimetric tube, dm. 

 

Determination of CO2 content in dairy crops 

The principle of the method: The amount of 

carbon dioxide is expressed qualitatively by the 

different volume of the curd depending on the 

temperature. 

Procedure: Place 20 ml of test culture in a test 

tube. Then close with a rubber stopper. It is 

introduced in a water bath at room temperature, 

marking with a marker the level at which the curd 

is found, then it is passed to the gradual heating 

of the water up to 90
0
C. 

Interpretation of results: Note the level at 

which the clot has risen. The results are shown in 

the number of centimeters with which the curd 

was raised. 

 

Microbiological Analysis 

 

Determination of the total number of germs 

The principle of the method: The method 

allows the assessment of the degree of 

contamination of the product, by sowing on solid 

nutrients and counting the resulting colonies. 

Procedure: To obtain the dilutions, take 1 ml 

of milk with a pipette and place it in a test tube 

with physiological solution (1/10 dilution) and 

from this, after homogenization, take 1 ml which 

is introduced into a new test tube containing 9 ml 

saline (1/100 dilution). Proceed in the same way 

until the 1,000,000 dilution, each time using a 

new sterile pipette. 

Sow seeds in the 2 Petri dishes for each 

dilution: first introduce 1 ml of dilution and then 

the sterilized solid medium from a test tube, 

fluidised at 45 ... 48ºC. Homogenization is done 

by linear and rotational movements, 5 in each 

direction. Thermostation is done at 30ºC for 72 

hours or at 37ºC for 48 hours, after which the 

colonies are counted. 

Interpretation of results: For the calculation, 

only the boxes in which the number of colonies is 

between 30-300 are taken into account, making 

the arithmetic mean. The number of germs, 

related to 1 ml, is multiplying the result by the 

coefficient representing the respective dilution. 

 

Determination of the number of yeasts and 

molds 

 Procedure: From each sample, 1 ml is seeded 

in 2 Petri dishes. In the case of the analyzes we 
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will perform, the medium is distributed in Petri 

dishes and the packaging to be analyzed is 

applied or the medium is simply exposed to air to 

determine the yeasts and molds in the air. 

The colonies on the two plates are counted, 

divided by 2. In the environments used, colonies 

of lactic streptococci can also develop, which 

could be taken as yeasts. In order not to distort 

the result, a stained smear will be made by the 

Gram method. [4] 

 

𝐷 + 𝑀 ==
(𝐚 + 𝐛)

2
 

      (3) 

 

a = colonies first plate 

b = colonies of the second plate 

D + M = Number of yeasts and molds 

 

5.  Results and discussion 

 

 Sensory analysis 

A. All three samples: simple kefir, kefir with 

added 5 g mushroom powder and kefir with 

added 10 g mushroom powder were analyzed 

separately by each taster on day 1, after 15 

days and after 30 days. A questionnaire with 

a small number of points was used for the 

consistency analysis as a method of 

determination. The results obtained from 

each taster are shown in following figure: 

 

Fig. 1. Evolution of the consistency characteristics of the 3 samples 
 

From the obtained graph it is observed that the 

preferences of the 7 tasters vary differently 

depending on the product, but also on the tasting 

period. By calculating an average daily product 

we have for PMC and PC2H10 the same number 

of points 81, the samples being appreciated 

equally and PC1H5 obtained a lower number this 

being 77 points. 

B.  The group of 7 tasters successively tasted the 

3 samples on days 1, 15 and 30 and noted for 

each sample the sensation by the taste 

intensity value using the scoring scale from 0 

to 3:1 -weak, 2 -moderate, 3 -strong. The 

results obtained are presented in following 

figure: 
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Fig. 2. Evolution of taste for the 3 samples 
 

 

The values obtained depend in part on the 

preferences of the tasters, as can be seen from the 

graph. The averages obtained for each sample 

over the 30-day storage period are: PC2H10 with 

69 points, PC1H5 with 63 points and PMC with 

60 points. It can be concluded that the product 

obtained from kefir with mushroom powder is 

appreciated compared to a classic product 

without additives. 

C. For the assessment of the smell, the method of 

arrangement by rank was used, which 

consists in ordering the samples according to 

the intensity of the sensory characteristic. All 

samples were analyzed successively by each 

taster on all proposed days, and the results 

are presented in following figure: 

  

 

Fig. 3. The evolution of the smell for the 3 samples 
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The order of the samples according to the 

results obtained from the appreciation of the 

smell by the tasters is as follows: PMC with a 

score of 59 points followed by PC1H5 and 

PC2H10 with the same value of 57 points. It can 

be stated that the innovative product obtained is 

quite well appreciated in terms of smell, having a 

value close to those of the control sample. 

 

D. In order to assess the external appearance, we 

also resorted to the method of ordering by 

rank and proceeded as in the case of smell, 

the results are presented in following figure: 
  

 

Fig. 4. Evolution of the external appearance for the 3 samples 

  

Following the results obtained from the 

graphical representation, it is observed that the 

score is 65 points for PMC, PC1H5 being 66 

points and PC2H10 69 points. 

It can be concluded that the evolution of the 

external appearance is very appreciated in terms 

of appearance, PC2H10 having the highest value 

due to the intense color of the 5 g of yellows 

compared to the less intense color of the sample 

number 2. 

  

Physico-chemical determinations 

 

Determination of acidity 

The results obtained in determining the acidity 

are shown in the following figure: 

 

 

Fig. 5. The evolution of acidity over storage time 
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The acidity graph shows that for all 3 samples 

subjected to analysis, the acidity increased during 

the analyzed period, due to the fermentation 

process that takes place, namely lactic 

fermentation, whose fermentative substrate is 

lactose. 

At the kefir control sample (PMC) an increase 

of 15 units was observed. In the test with an 

addition of 5 grams of mushrooms, the highest 

increase of 16 units was observed, and in the test 

with 10 grams of mushrooms , an increase of 5 

units was observed during the analyzes. 

 

Determination of the amount of lactose 

After the analyzes performed, the following 

results were obtained, which are presented in the 

following figure: 

 

 

Fig. 6. Determination of the amount of lactose 
 

 

The graph shows a decrease in lactose content 

for all samples analyzed, which is correlated with 

the intensity of lactic fermentation, being given 

by the accumulation of lactic acid resulting from 

the action of lactic acid bacteria on lactose. 

Simple kefir has a much lower amount of lactose, 

from the first day, because the lactic fermentation 

is much more intense than the samples with the 

addition of mushrooms. 

 

Determination of the amount of CO2 

The results obtained are represented graphically 

in the figure below: 

 

 

Fig. 7. Determination of the amount of carbon dioxide 
 

The amount of CO2 increases in the three 

samples due to the alcoholic fermentation, which 

is specific to kefir, being given by the activity of 

the yeasts that are found in the composition of 

kefir granule. CO2 gives the products in this 

range of acidic products a specific astringent taste 

that consumers like. 
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Microbiological determinations  
 

 

Fig. 8. Determination of the total number of germs 
 

Determination of the total number of germs 

 

The values obtained for this determination show 

a normal degree of contamination of the products 

increasing during storage. The values obtained 

are higher for the sample containing classic kefir 

and  

are decreasing due to the addition of an 

increasing percentage of mushroom powder. 

 

Determination of the number of yeasts and 

molds 

 

 
 

Fig. 9. Determination of the number of yeasts and molds 
 

The level of contamination with yeasts and molds 

is within normal limits and increases during 

storage. Lower values can be observed for 

samples with the addition of mushroom powder. 
 

Conclusions 

  
Kefir is a dairy product appreciated for its 

healing qualities, but also for its unique taste and 

aroma. 

The integration of certain ingredients in dairy 

products can greatly increase the nutritional 

qualities and benefits that these products bring to 

human health, but more than that, they can help 

improve the appearance and prevent defects that 

may occur in dairy products. 

In terms of sensory analysis, the addition of 

10 grams of mushroom powder, improves 
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with the addition of mushroom powder is 

appreciated by consumers, not being very 

different from those of the control sample, which 

contains classic kefir.  

In terms of appearance, the sample containing 

10 grams of mushroom powder is more 

appreciated than the sample containing 5 g of 

mushroom powder, due to its more intense 

coloration. 

The values obtained for acidity, lactose 

content and carbon dioxide are normal values for 

dairy products in this category, these values 

change depending on the evolution of the 

fermentation process. 

The values obtained for the microbiological 

determinations are increasing during the storage 

period of the samples, the number of 

microorganisms existing in the sample increasing 

with the passage of time, eventually leading to 

the alteration of the product. 
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Abstract: The current article debated over the Brazilian trade policy, bringing evidence 
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1. Main aspects of Brazilian trade 

 

 Brazil is the biggest country in South America, 

both in population terms as in territory. 

According to the World Bank, the country is the 

6th most populous nation in the world, with a 

population of more than 210 million people, its 

Gross domestic product (GDP) belongs to the top 

15 world economies, and during the last decade 

the country had a steady presence in the first ten 

economies in the world [1].  

The importance of the country in the global 

scenario is also justified by the richness of 

natural resources still found there, being the most 

notorious the Amazon forest, the greatest forest 

of the world, whose natural diversity is still yet 

not totally comprehended and favorable and 

diverse climate which provide a good 

environment to the production of agricultural 

products and livestock. Despite these good 

features and the richness of resources, the 

country has been in an economic crisis during the 

last decade.  

The GDP case is curious because from 1990 

until 2010 the Brazilian GDP increased 

tremendously, nevertheless after the hit of this 

crisis, the national GDP regressed to levels of 10 

years prior, when the growth pattern ended, 

consequently some called this period as the new 

Lost Decade [2]. Unfortunately, this scenario 

impacts not only the economic sector but also 

alters other structures, examples of this could be 

seen in social and political aspects, these have 

been diversely changed in Brazil in recent years. 

This situation raises many hypotheses linking a 

myriad of possible causes to the current bad 

scenario faced in the country and options to 

overcome this negative moment and return to the 

fortunate period experienced before. 

 Among many, one possible alternative is the 

expansion of international trade, with the increase 

of the interconnection among the countries a 

solid and diverse international trade structure can 

lead to enormous benefits, especially as a way to 

emerge developing countries and upgrade the 

quality levels of their citizens, in other words, it 

is an alternative to economic development for the 

country and also for enterprises individually 

since studies have shown that international firms 

outperform companies which limit their trade 

nationally [3, 4, 5]. Contrarily, other analyses 

disagree with these allegedly benefits and 

attribute either methodological errors or other 

factors as determinants to the positive results 

found. [6, 7, 8].   

Consequently, a closer investigation of the 

trade structures and framework of a given 

country is justified by the different effects it may 

have.   

Several factors can contribute to the 

enlargement of a country’s commerce and its 

intention to trade with global entities, 

nevertheless, the scientific community, as well as 

economic analysis, have sought one alternative to 

quantify this global integration, since pursuing a 

common measurement allows comparative 

studies and turns the analysis more precise. The 

level of integration on the global economy of a 

country is usually called the degree of openness, 

nonetheless, there are many ways to calculate it, 

leading to completely different outcomes 

depending on the chosen indicator, therefore one 

should evaluate the measure and bear in mind 

possible biases the selected index has when this 

kind of analysis is being made [9].  

mailto:friedrich@mailbox.unideb.hu
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It is important to observe that economic 

openness can be described and calculated in 

several ways, using different sources of 

information, and employing different 

calculations. The main distinction between the 

methods employed can be done by the type of 

data utilized, the openness can be assessed using 

either aggregate economic statistics, called de-

facto measures, or taking into consideration the 

barriers to trade and financial transaction within a 

country, what is called de-jure measures [9]. 

Therefore, in other to precisely analyse whether a 

country is opened to international trade is 

important to observe all the context in which a 

country is in, the barriers and laws employed on 

the country as well as the focus on expanding the 

commerce with other countries through 

governmental programs. The current analysis 

firstly presents the trade laws in force in Brazil, 

then discuss the evolution of openness during the 

biggest liberal reform made in the country and 

debate over the literature that has been developed 

about the specific case of Brazil and finally about 

the general topic of trade liberalization and the 

different point of views about this strategy. 

 

2. Brazilian International Trade  

 

The international trade expansion has been 

perceived as beneficial not only because it may 

lead to more incomes coming from the sold 

products, but it seemed to affect the overall 

productivity of the country, increasing the 

competitiveness of the industries and in turn 

creating a virtuous cycle [10]. Typically, 

underdevelopment countries, however, perceive 

international trade as a threat, which can 

undermine the national industry, and 

consequently, protective measures are raised, 

known also as trade barriers [11]. These barriers 

intend to restrict the flow of international 

products coming inside, seeking to decrease the 

competition for the national products and avoid 

dependency on exports, but at the same time, it 

may also affect the number of products sold, 

since international commerce is an 

interconnected system, as a result, an individual 

protective measure may isolate more the country 

on the international scenario.  

One of the simplest and most common 

approaches to identify the economic integration 

of a country is to calculate the percentage of 

exports and imports in the total Gross Domestic 

Product, a de-facto measure [9, 11]. The 

Brazilian degree of openness using this measure 

has been hovering around 14% during the last 

years [12], this indicator alone usually does not 

provide much information but when to other 

compared to other emerging countries such as 

Mexico, Turkey, and the BRICS (Brazil, Russia, 

India, China, and South Africa) the Brazilian 

international trade seems to have not been 

completely integrated yet, since the Brazilian 

indicator is lower than all of the above mentioned 

[11, 12]. As mentioned before this should be 

complemented with additional information, 

especially complementary de-jure indicators to 

understand the context and possible reasons 

behind the observed number.    

The diversification of the products traded is 

also relevant in the analysis, since a diverse trade, 

composed of different products of different 

sectors can enhance the benefits from 

international commerce [13]. The Brazilian 

structure of products exported is concentrated 

mainly in two categories, foods and 

manufactures, these two groups summed 

correspond to more than half of the total volume 

exported in US$ (56.36%), which can be labelled 

as concentrated composition [11]. The complete 

stratification can be observed in Fig. 1. 

The structure of the products imported by 

Brazil follows a different arrangement but is even 

more concentrated, the manufactures and 

machinery and transport equipment compromise 

almost 70% of the share of products imported in 

US$ (Fig. 2.). These items usually are more 

complex and have a higher value-added, which 

can partly explain the size of participation on the 

Brazilian import share, nevertheless, it is 

interesting to observe the supply needs of the 

country, since usually, a nation will only buy 

external goods when is economically viable or 

the options are not available internally, in other 

words, this demonstrates the potential lack of a 

country in the production chain. 

 At the same time, it can be an effect of the rules 

imposed by the government, since sometimes a 

sector may be protected by the raising of import 

barriers on some selected products, consequently, 

it is important to take a closer look at the 

Brazilian taxation policy and its impacts on the 

volume and diversification of items negotiated.  
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Fig. 1. Export Structure of Brazil [14] 
 
 

 
 

Fig. 2. Import Structure of Brazil [14] 
 

3. Types of taxes on international trade in 

Brazil 

 

Nowadays, operations coming from abroad 

are usually subject to pay four main taxes: II 

(import duty), ICMS, IPI, PIS/COFINS. The 

percentual subject to each product or service may 

vary according to the rule established by the 

government, for instance, the average tariff for 

agricultural products is 55% whereas the average 

for most sectors goes from 10% to 20% [11, 15]. 
Other differentiation is done according to 

different criteria, products with more 

technological complexity such as software and 

fine chemicals, items with longer production 

chains, such as automobiles, or low 

competitiveness relative to products from Asian 

economies are subject to higher tariff rates of 

between 30% to 35% [11].    
There are also non-tariff barriers to trade in 

Brazil, one example of it are the local content 

requirements (LCR) which are obligations by 

governments that demand companies to use 

domestically-manufactured goods or 

domestically-supplied services in order to operate 

in an economy, in other words, it imposes a 

minimal quantity of national items that should be 

used in the production chain of the international 

company [16]. These measures intend to 

stimulate the internal technology and industry 

forcing international companies to buy from 

internal suppliers, meanwhile, depending on the 

requirements and quantities imposed, it can be 

seen as an obstacle to attract international 
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companies to operate within a country with such 

regulations and undermine the diversification and 

competitiveness of the products in the long-run 

[11, 16]. Comparatively, Brazil uses more LCRs 

than the biggest emerging economies, also known 

as BRICS, with a total of 17 requirements while 

Russia imposes 9, India 8, China 6, and South 

Africa 5, and in the study, only Indonesia and the 

United States imposed more of this kind of 

regulations, 18 and 23, respectively [16]. 

Independently of how these measurements affect 

the firms when the numbers are placed together it 

is possible to note a higher regulation of the 

South American country on the operations of 

international business, which in turn may hinder 

the global integration of the country’s economy. 

Another possible impediment of the Brazilian 

integration regards the exports, in Brazil, as 

usually in other countries, products to sell 

internationally are exempt from indirect and 

direct taxes. Nevertheless, in practice, the reality 

is somewhat different, since due to administrative 

hurdles and limiting instruments exporters 

sometimes may not recover the indirect taxes 

imposed during the production chain and 

consequently, it places them in a competitive 

hindrance with other foreign competitors in 

international markets and favour the exportation 

of simpler products such agricultural and raw 

materials which require fewer steps and as a 

result accumulate less indirect taxes in the final 

price [11]. 
The Brazilian regulations seem to be 

protective when compared to other countries, 

even those comparable to Brazil in economic size 

and geopolitical position. The imposition of 

protective measures is a technique found by 

countries to protect the internal industry and 

incentive the development of national 

technologies, notwithstanding it seems to not 

have happened in Brazil, the weight of the 

industrial sector on the Brazilian GDP is the 

lowest among BRICS, being almost 10% points 

below the second latest, India. And at the same 

time, the size of the trade relative to the total 

GDP also is far behind the other BRICS and the 

World average, corresponding to 28% of the 

Brazilian GDP whereas the world average is 

around 60% and the BRICS average is 

approximately 42% [17]. Additional to the raw 

numbers seen by the consultation of indicators 

the adoption of protectionism allegedly also 

reduce the incentives for the national companies 

to look for differentiation through efficiency and 

innovation and consequently undermines the 

competitiveness of the internal products on the 

global economy [11]. Nevertheless, this 

association has generated some criticism on the 

scientific community which leads to more 

emergence of more skeptical analysis over the 

subject, presenting conclusion which does not 

automatically correlate trade liberalization and 

the benefits claimed by it, such as economic 

growth, arguing that part of consensus came from 

the conclusion of studies that misuse indicators 

and did not isolate the biases on the analysis, and 

consequently such remarks should be doubtfully 

taken in consideration [7].  

The phenomenon of manipulating the trade 

openness indicators was successfully 

demonstrated already, conclusions varying 

deeply according to which index used in the same 

dataset, which in turn may lead to several 

discussions about not merely the methodology of 

the study but specifically about the indicator 

chosen and used on the analysis [9]. 
 

4.  How the liberalization affected Brazil  

 

 In the specific case of Brazil is possible to 

discuss the outcomes from the economic 

liberalization for the reason that it made a deep 

reform at the beginning of the 1990s which 

intended to open the internal market to 

international products [11, 18]. Prior to that 

period, the governmental policy pillars were 

import substitution and protection of new-born 

industries, in order to achieve these foundations 

the government issued quantitative controls, 

reserved market shares, and outright import bans, 

later on, these instruments have been substituted 

by nominal tariffs well above international 

standards [10]. 

After the election of Fernando Collor de 

Mello, the government tried to carry out a liberal 

policy, opening up the trade as a strategy to 

develop the internal industry, reducing many 

constraints to imports, decreasing the tariffs to 

buy international products by almost 50%, and 

removing the ban on import some kind of 

products [18].  

So, it is undeniable that the Brazilian 

economy became more opened after this series of 

reforms, consequently, some macroeconomics 

indicators can be compared between prior and 

after the implementation of the new rules, and 

also the analysis of some studies done on the 

specific subject also may help the structurization 

of a conclusion on this regard, providing a more 
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complete panorama on the study bringing 

together different points of view.   

To begin, one can analyse the productivity of 

the industrial sectors after the implementation of 

the new rules. One of the arguments to open the 

trade economy is to facilitate the acquisition of 

new equipment and machines, substituting old to 

more efficient ones, and consequently directly 

impacting the productivity of the business. Fig. 3. 

presents the evolution of industrial productivity, 

industrial output divided by the number of hours 

employed in the industrial sector. One can 

observe the gradual increase in the productivity 

levels, especially after the major reform that took 

place in 1992, three years prior that the 

productivity had a decreasing tendency what was 

reverted after it, witnessing five successive 

increase in the levels after the changes, and 

ending the decade with better numbers than the 

beginning.  

Even though the source consulted is the same, 

the numbers and the growth slope found here 

were somewhat different than the presented by 

other studies which, noted much better evolution 

on the productivity level right after the 

liberalisation, the conclusions about this specific 

indicator seem to be similar, a falling in the 

productivity levels in 1992, succeeded by a 

growing trend towards the end of the 1990s 

decade [10, 18].  

One criticism made by the presentation and 

analysis of this indicator as an argument positive 

to liberalisation is called industry rationalization, 

this point of view argues that least productivity 

companies were affected by the sudden changes 

and exit the industry, leaving just the more 

competitive and consequently altering the level 

of productivity, but not as being something 

entirely positive since many jobs may have been 

lost and the overall industrial production may 

have dropped [8].  

This process can be studied by retrieving the 

total industrial output during the desired period, 

which is presented in Fig. 4. There is possible to 

observe the same pattern presented in the 

previous indicator, a falling trend during the first 

two years of the decade, followed by a recovering 

after 1992, ending the decade with greater 

numbers than before the reformation. 

 Analysing the industry GDP one can isolate the 

industry rationalization effect and construct a 

wider understanding of the post-liberalisation 

period since it takes into consideration the total 

value produced by the industry during a year in 

US$, the evolution of this indicator is presented 

in figure 6 and confirms the conclusion drawn 

previously, a huge initial falling followed by 

recuperation and growth. 

  

 

 

Fig. 3.  Industrial Productivity rate (1990 = 100) from 1980 to 2000 [19, 20] 

 

 

 

Fig.4. Industrial Production from 1980 to 2000 [19] 
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Despite the increased values presented in the 

industrial GDP, the importance of the Brazilian 

manufacturing sector seems to have lost its 

importance in the total GDP, as observed in 

figure 7. The process of changing the share of 

each sector activity in the economy is known as 

the structural transformation, the broad sectors 

encompassed by this study are agriculture, 

manufacturing, and services, and the dynamic of 

each one of these groups is considered critical for 

modern economies, figuring among one of the six 

main features of modern economic growth [21, 

22]. Usually, the industry sector has been seen as 

responsible for the technological changes and 

served as drive force for the development of 

many countries.  

Therefore, based on the Brazilian data one 

can assume that other sector gained more 

representativeness in the GDP, it may be because 

of a governmental strategy or a more macro 

phenomenon such as the global expansion of the 

services sectors, nevertheless, the takeaway 

remains, the manufacturing sector regressively 

lost its importance on the Brazilian economy. 

Strictly observing the numbers, it is possible to 

assume a positive output experienced after the 

measures adopted in 1992 by the government, 

notwithstanding the economy of a country is a 

complex system which involves several factors 

and consequently the observation of several 

indicators is also required to grasp a more robust 

analysis combined with the gathering of different 

points of view regarding the current subject.  

As presented along with the discussion, some 

studies positively related the liberalisation with 

other indexes associated with economic growth. 

Ferreira, Rossi presented robust evidence 

between productivity gains and the reformations, 

demonstrating it by comparing the same indicator 

with other sectors such as retail and 

transportation, isolating thereby other elements 

for example the country’s political and economic 

stability achieved during the same period, and 

comparing also with other countries in order to 

mitigate the technological advances that could 

also provide productivity improvements [10]. 

The study carried out by Hay also agrees with the 

productivity gains experienced in Brazil after the 

liberalisation, notwithstanding adding a 

complementary point, the measures during this 

period reduced the profitability of the companies 

what in turn lead them to focus on efficiency and 

consequently increased the overall Brazilian 

industrial productivity [18].   

On the other side, some critics have been done 

around these works and the economic 

liberalisation.  

A study raised the industry rationalization 

mechanism as the key factor for the allegedly 

positive results experienced, furthermore the 

study suggests that companies lost 

competitiveness and closed, consequently many 

industrial jobs were relocated to other less 

productive activities as the production of primary 

products [8]. Another complementary point of 

view brings a historical perspective on the 

debate, the study generalizes the effects of 

liberalization in several nations throughout 

history and conclude that since 1970 developing 

countries experience a fall in total tax revenues 

that lasts more than ten years after an episode of 

trade liberalization, before this turning point the 

liberal strategy has led to positive results and 

permitted the advance of the rich countries of 

today [6]. A third point of view adds another 

information to the discussion, it agrees with the 

positive association between trade liberalisation 

and growth through an increase in the 

productivity levels of a given country, yet other 

factors, such as investment in education, 

investment policy, must be accompanied to 

preserve the desired effects for a longer period 

[23].  

A study made by OECD demonstrated several 

advantages Brazil can have when reducing tariffs 

to the international trade, specifically decreasing 

the import tariffs and local content requirements 

and the indirect taxes applied to exportation [11]. 
This economic current defends a deeper 

integration into the global value chain as an 

alternative to developing the nation. On the other 

hand, other economists disagree with this strategy 

alleging other strategies as being more effective 

and closer related to economic growth, among 

them the currency undervaluation, the 

flexibilization of the labour market and the 

diversification of the export products are the keys 

responsible for the structural changes that lead to 

growth [8]. 

 

Conclusions 

 

The debate over the effects of trade 

liberalisation seems to be extensive in the 

literature and different conclusions have been 

made about the topic. Nevertheless, there is 

strong evidence relating the economic openness 

with gains in productivity, especially in the 

industrial sector. Through the investigation of the 
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indicators after the trade liberalisation in Brazil, 

it was possible to identify this process. However, 

it is worth noting that other analysis must be 

undertaken in order to have a more concrete 

understanding of the real effects of these 

measures, sectoral unemployment, governmental 

investment, inflation, educational policies, and 

other macroeconomics variables also play a 

strong role in the nation’s development. 

Consequently, when a country plans to deepen 

the integration with other economies it is also 

crucial to take other measures into account to 

profit the most from globalization and avoid the 

risks associated with it. 
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Abstract: The objective of this paper is to analyze the evolution of physico-chemical 

parameters that depend on the composition of milk-raw material at different times of the 

year, parameters that have a direct influence during the maturation process on the 

characteristics of hard cheeses as a finished product- especially textural characteristics. 

This research analyzed the dry matter content, salt, fat, the evolution of pH, and also the 

dry matter / fat ratio and the degree of maturation for hard cheese processed from cow's 

and sheep's milk in a farm located in Vâlcea Country. 

  

Keywords: hard cheese, maturation, physico-chemical parameters, characteristics, 

composition. 

  

 

1.  Introduction 

  
The core technology for processing different 

types of cheese is the same, but with slight 

modifications resulting differences in final 

cheese. The art or science of making cheese 

comprises five key factors: the composition of 

the milk, the rate and degree of development of 

the acid, the moisture content, the handling of the 

curd and the conditions of maturation. [1] 

The technological value of raw milk 

represents the totality of milk properties, which 

ensure its ability to process into dairy products, 

through the unique intrinsic properties it has. 

This intrinsic technological value of milk is 

important for establishing specific consumption 

and manufacturing efficiency. [2] [3] [4] [5] 

The chemical components of milk are very 

important from a qualitative and quantitative 

point of view because they directly impart 

nutritional and biological value to the derived 

products. Differences in chemical composition 

are also found in milk from different species of 

animals, and in the same species, there are 

differences depending on breed, diet, lactation, 

seasons, etc. [6] From the point of view of the 

composition of milk depending on the season, 

there is a series of research, requiring a deeper 

evaluation of different feeding strategies, because 

they influence the nutritional, sensory and 

technological aspects of milk fat quality, but also 

the concentration and composition of the other 

components which differ according to the season. 

[7]. Also, the variation of the milk composition 

has a negative influence on the texture of the 

cheeses. . [8]. Other factors that may influence 

the quality of different varieties of cheese are: 

composition of milk, types of milk, starter 

cultures and manufacturing technology. [6] 

Cheese has a complex structure that causes 

differences, even within the same variety of 

cheese, which depend on compositional factors 

and their changes during processing techniques 

and storage conditions. In order to be able to 

fully understand what determines cheese quality 

and texture, it is necessary to have an 

understanding of the physical and chemical 

mechanisms that occur during cheese processing. 

[9] In order to obtain high quality cheese, an 

important role in processing is played by the 

maturation operation, which is necessary and 

important in acquiring the qualitative properties 

of the cheeses. [10] 

The maturation of the cheeses represents a 

complex process of physico-chemical, bichemical 

and microbiological processes, through which the 

raw cheese (also called green cheese) is 

transformed into a product with a certain 

consistency that depends mainly on the moisture 

content, with the specific structure of each type 

of cheese (determined mainly by a certain 

internal microbiota), with special smoothness 

(depending on the fat content) and with specific 

flavor (depending on the degree of 

transformations suffered by proteins, lipids, 

lactose). [2] 

During ripening of cheese, numerous 

biochemical changes occur that lead to the 
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development of the characteristic flavour and 

texture for different cheese varieties. [11]  The 

quality of cheese, including its sensory quality, 

flavor and texture, is important for acceptance 

and purchase. Flavor is the most important 

contributor to the quality of cheese. [12] [13] 

  

2.  Materials and methods 
  

Raw  milk  is  a  valuable  food  which  its  

quality  is  important  regarding  both  milk  

consumption  it self  and manufacturing of other 

dairy products. [14]. This study analyzed hard 

cheese from the Vâlcea area, produced from 

sheep's and cow's milk, in three different periods 

of the year, namely: February, June and 

November. These three periods were chosen 

because milk (raw material) has variations in 

chemical composition that can affect the quality 

of the cheese as a finished product. To carry out 

this study, we performed the following analyzes, 

which highlight the maturation process of this 

cheese assortment [15]: 

- Determination of sodium chloride content 

(Silver titration method), expressed in g / 100 g 

product, STAS 6354/84 

- Determination of dry matter, STAS 6344/88 

- pH determination, potentiometric method, 

STAS 8201/82 

- Determination of fat content, butyrometric 

method, STAS 6352 / 2-73,% 

Also, to determine the quality of the cheeses, the 

ratio between fat / dry matter and the degree of 

maturation is calculated. 

The fat relative to the dry matter is calculated 

with the relation: 

       G/SU=G/100-U x 100                             (1) 

 

In which: 

G -fat,%; 

SU - dry matter,%; 

U- humidity,%. 

The assessment of the degree of maturation of 

the cheeses mainly considers the determination of 

the protein degradation products and was 

determined by the following method [16]: 

- Determination of non-protein nitrogen in an 

aqueous extract after precipitation of soluble 

proteins with 10% trichloroacetic acid and ratio 

of non-protein nitrogen to total nitrogen [17] : 

      Degree of maturation (M) = N non-protein / 

N total x100                                                      (2) 

This ratio increases during maturation. 

  

3.  Results and discussions 

  
In this study we analyzed hard cheese after a 

maturation time of one month, in three different 

periods. We chose February because during this 

period the animals are fed only on dry food. In 

June the animal feed consists only of green mass 

which is very rich in pigments, and in November 

the food used is a mixture of green and dry food. 

To better track the evolution of the main 

physical and chemical characteristics, we made 

the following notation: 

- VCC- Valcea hard cheese processed from 

cow's milk; 

- VCS- Valcea hard cheese processed from 

sheep's milk. 

Following the analyzes performed, we 

obtained the following results:  

 

• Determination of salt content 

Following the analyzes performed, the 

evolution of the salt content for the analyzed 

period is presented in the following figure: 
 

  

Fig. 1. Evolution of salt content during maturation 
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It can be seen that during the analyzed period, 

the salt content increases for both cheeses, 

because the salt content represents a quantitative 

change in the maturation process, being involved 

in the formation of taste, development of 

microorganisms, texture and cheese crust 

formation and hardening. 

Salt content according to the company standard is 

2-3%. 

 

• Determination of dry matter in cheeses 

Following the analyzes performed on the dry 

matter for the analyzed period, it is presented in 

fig. 2: 
 

  

Fig. 2. Evolution of dry matter content during maturation 
 

The obtained results show an increase of the 

dry matter in June for both varieties of cheeses, 

because in that period also the milk raw material 

has a high content of dry matter influenced by the 

animal feed. In February, both cheeses have a 

lower dry matter content. 

 

• Determination of pH 

Following the analyzes we performed, the 

evolution of the pH for the analyzed period is 

presented in fig.3: 
 

  

Fig. 3. The evolution of pH during maturation 
 

 

From the obtained results it is observed that 

the evolution of the pH is also influenced by the 

lactose content of the raw material milk. The pH 

of sheep's milk cheese is higher than that of cow's 

milk cheese, because the amount of lactose is 

higher than 5%, compared to 4.3%. Lactose is the 

substrate on which lactic bacteria act, turning it  

 

into lactic acid, which then participates in the 

formation of taste and aroma. 

 

• Determination of fat content 

Following the analyzes performed, the 

evolution of the pH for the analyzed period is 

presented in the following figure: 
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Fig. 4. Evolution of fat content during maturation 
 

• The ratio between fat / dry matter which is 

an important criterion in assessing the 

quality of cheeses is presented in the 

following table: 

 

Table 1.  Fat / dry matter ratio 

Nr.crt  Sheep's milk cheese Cow's milk cheese 

February June November February June November 

1. G/SU,% 55,09 56,37 56,06 47,14 48,59 48,13 
 

The fat / dry matter ratio represents an 

important quality index specific only to cheeses, 

and it participates in establishing the specific 

consumption for each cheese assortment. From 

the presented table, it is observed that for both 

bands this ratio is higher in June and lower in 

February, being influenced by the chemical 

composition of the raw material milk. 

 

• The degree of maturation of the cheeses 

after one month of maturation is presented in 

table 2: 
 

 

Table 2.  Degree of maturation 

Nr.crt  Sheep's milk cheese Cow's milk cheese 

February June November February June November 

1. M 26,25 31,20 29,44 16,14 18,25 17,53 
 

 

The degree of maturation of the cheeses is 

established by the soluble nitrogen content in 

relation to the total nitrogen content of the 

cheese. This ratio increases continuously during 

the maturation process, remaining within certain 

limits specific to the respective cheese base. 

It can be seen that this ratio increases for each 

assortment after one month of maturation and 

that depends on the initial nitrogen content in the 

milk. 

 

Conclusions 

  
In this study it was shown that regardless of 

the composition of the milk material (which can 

be sheep's or cow's milk) depending on the 

feeding method, the physico-chemical 

characteristics of these varieties of cheese are 

different for the analyzed period, but fall within 

the standards of quality of the company.  
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Abstract: The ecological  agriculture system must be supported by choosing the vine 

varieties  that can assure a good performance in production and quality by genetic 

diversity, a good adaptability at climate, pedologic, and ecological agricultural conditions. 

The approach of the organic farming system by the vine growers must start from the 

research and detailed knowledge of the climate  conditions from the area to be cultivated  

and the adaptability of the varieties to climate and pedological conditions, ecological 

farming technologies and disease resistance. 

 

Keywords: adaptability, hybrid vine varieties, noble vine varieties, ecological agriculture 

 

 

1.  Introduction 

 

The present research aims to analyze the  

adaptability degree of hybrid vine varieties  

specific to Viișoara village from Vrancea county 

in Romania to ecological agricultural 

technologies and the comparison between  hybrid 

vine varieties and  noble vine varieties cultivated 

in Viișoara and Romania. 

The research purpose is to monitor the 

adaptability of hybrid vine varieties from 

Viișoara village according to the following 

parameters: 

1. Climate conditions: drought resistance, frost 

resistance; 

2. Pedological conditions: loam-sandy soil; 

3. Organic agricultural conditions such as: 

  - tillage operations: digging, hoeing; 

   -organic fertilization; 

   -cutting and tying operations; 

  -phito-sanitary treatements. 

4. Disease resistance: 

  - resistance to manna (Plasmopara 

viticola); 

   - resistance to powdery mildew; 

   - resistance to gray rot (Botrytis). 

 

2. Materials and methods 

 

 2.1. Material 

The characteristics of the experiment field: 

 two plots of 30 ares each. 

 the years of the plantation establishment: 

1980; 2000. 

 parallel planting system with distances 

between rows of grapevines of 2-2.5 meters 

and distance between grapevines of 1-1.2 

meters. 

 vine varieties:  

-white vines varieties –“frag galben”, “frag 

verde”, “conder”, “ageriana”, “delawer” ; 

- red vines varieties- “teraz-teraz”, “teraz-

producător’. 

 

 2.2. Method 

-trasability of ecological agricultural 

operations; 

-adaptability assessment sheet for hybrid vine 

varieties; 

-comparative analysis between hybrid varieties 

specific to Viișoara village and other vine 

varieties from Romania. 

The origin of the researched varieties dates 

from more than 150 years, these varieties were  

transmitted between growers from one generation  

to another over the time. 

Before the beginning of the research process, 

the agricultural technologies applied by the 

growers has followed the traditional universal 

technologies specific to the area.                   

This types of technologies  are friendly with 

the environment and common for all the growers 

from the Viișoara village. The agriculture 

technologies related to  vineyard are transmitted  

from a generation to another .     In this way the 

traditional practices in vineyard culture and the 

natural environment are preserved. 

mailto:luk_lorentz@yahoo.com
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In order to demonstrate the adaptability of the 

vine hybrid varieties from the Viișoara village 

related to  climate conditions, ecological 

agricultural conditions, disease resistance I made 

an experiment for a period of three years, in 

which I choose two plots of hybrid vineyard 

culture of 3000 m
2
 each established in 1980 and 

2000.  During the experiment period I applied a 

ecological trasability  system for the  agricultural 

operations according to the  European regulations 

834/2007 and 889/2008. The evaluation exercise 

ended at the end of each production year by 

completing the evaluation form.  
 

3. Results 

 

The centralized results from the evaluations 

sheets for the entire period  of experiment are 

presented in the table 1. 

 

Table 1. Evaluation results 

 
 

The values in the table correspond to the 

following notions: 

 DR = drought resistance; 

 FR = frost resistance. 

Degrees of sensitivity for climate conditions: 

 1-slightly sensitive;  

 2 – sensitive;   

 3 - slightly resistant;   

 4 - moderately resistant;   

 5 – resistant;  

  6 - very resistant; 

 

Degrees of adaptability: 

 HA-good adaptability; 

 LA-low adaptability. 

 MR - resistance to manna (Plasmopara 

viticola); 

  PMR - resistance to powdery mildew; 

 GRR - resistance to gray rot (Botrytis). 

Degree of disease resistance: 

 + slightly sensitive;  

 ++ moderately sensitive;  

 +++ very sensitive; 

 

 Table 2. Adatability results 

 
  

The results from table 2 represent the 

centralized results between evaluation sheets and 

correlated values specific to the adaptability 

degrees for each variety, as follows: 

In the case of climate parameters, the 

following were assigned: 

-value 1-2 corresponding to the low degree of 

adaptation; 

Crt.nr Variety name Adaptability

Climate conditions Pedological conditions Ecological agricultural conditions Diseas resistance

1. Frag galben Hight Hight Hight Hight

2. Frag verde Hight Hight Hight Hight

3. Conder Moderate Hight Hight Moderate

4. Ageriana Moderate Hight Low Low

5. Teraz-teraz Hight Hight Hight Low

6. Teraz-producător Hight Hight Hight Moderate

7. Delawer Moderate Hight Hight Moderate



Journal of EcoAgriTourism                                     ISSN: 1844-8577                                        Vol. 17, no. 2, 2021 

 

 

42 

 

-value 2-4 corresponding to the moderate 

degree of adaptation; 

-value 4-6, corresponding to the hight degree 

of adaptation; 

In the case of disease resistance parameters, 

the following were assigned: 

-value 3 (+++) corresponding to the low 

degree of adaptation; 

-value 2 (++) corresponding to the moderate 

degree of adaptation; 

-value 1 (+) corresponding to the hight degree 

of  adaptation.           

 The purpose of the comparative analysis was 

to differentiate the degree of resistance to climate 

conditions and disease between 34 varieties of 

noble vine from Romania and 7 hybrid vine 

varieties from the Viișoara village. 

In figures 1 and 2 are presented the 

centralized results of the comparative analysis 

between hybrid vine varieties specific to Viișoara 

village and other noble vine varieties from 

Romania, related to the climate conditions and 

disease. 

 

 
Fig.1. The resistance of the vineyard varieties to the climate conditions 

 

 
Fig.2. The resistance of the vineyard varieties to disease 

 

Conclusions  

 

The results obtained from the centralization of 

the data indicate that the hybrid, white vine 

varieties: “frag galben” and “frag verde” have the 

highest level of adaptability  to climatic, 

pedological, agricultural conditions and in terms 

of disease resistance. The red vine varieties, 

“teraz-teraz” and “teraz-producător” are well 

adapted to the climatic, pedological and 

agricultural conditions but have a moderate and a 

low resistance to diseases. These varieties 

requires differentiated phytosanitary treatments 

compared to the white varieties. 
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“Condera” and “ageriana” are sensitive to 

climatic conditions and diseases, which means 

that a differentiated agricultural system  instead 

of ecological agricultural system applied to the 

others  analyzed varieties is needed. 

“Delawer” have a good adaptability to 

pedological and agricultural conditions and 

moderate resistance to disease and climatic 

conditions. 

The most resistant noble vine varieties to 

climate conditions are Cabernet Sauvignon, 

Chardonnay, Columna, Creața, Gros Sauvignon, 

Oporto, Pinot gris, Pinot noir, Sangioveze, 

Zghihara.  

 In terms of manna resistance, all the noble 

vine varieties are sensitive. The varieties with 

high resistance to powdery mildew are Alicante 

Bousche, Aromat de Iași, Burgundy, Cadarca, 

Fetească neagră, Fetească regală, Galbenă de 

Odobești, Iordana, Majarcă alba, Merlot, 

Tămâioasă românească, Tramirez roz. 

The noble vine varieties resistant to the gray 

rot are Alicante Bousche, Cadarca, Columna, 

Frâncușa, Majarcă alba, Tramirez roz. 

 

References 

1.Luca, L., 2014: Certification of ecological 

food products, Transylvania University, Faculty 

of Food and Tourism;  

2. Gruia, Romulus, 2017: Genetic resources in 

agritourism farms, Clarion Publishing House, 

Brașov; 

3. Luca, L., 2017: Diagnostic analysis on 

ecological farming and food products in 

Romania, "King Mihai I of Romania" University 

of Agricultural Sciences and Veterinary Medicine 

of Banat, Timișoara; 

4. Luca, L., 2017: Consideration regarding 

ecological food certification and new 

contribution to the methodology of certification, 

"King Mihai I of Romania" University of 

Agricultural Sciences and Veterinary Medicine of 

Banat, Timișoara; 

5. EU Regulation no. 848/2018 of the 

European Parliament and of the Council from 30 

May 2018 on ecological products production and 

labeling. 

6. https://www.madr.ro 

 

 
 

https://www.madr.ro/


Journal of EcoAgriTourism                                     ISSN: 1844-8577                                        Vol. 17, no. 2, 2021 

 

 

44 

 

POTENTIALITY OF MEDICINAL FLORA IN TREATING OF 

SEVERAL DISEASES IN SOME MUNICIPALITIES IN THE HODNA 

(ALGERIA) 

 

H. FODIL
1,2,*

,  M. SARRI
1
,  N. HENDEL

3
,  D. SARRI

1 

 
1
Mohamed Boudiaf University, Department of Nature and Life Sciences, M’Sila / ALGERIA 

2
May 8, 1945 University, Laboratory of Biology, Water and Environment (LBWE), Guelma/ ALGERIA 

3
Mohamed Boudiaf University, Department of Microbiology and Biochemistry, M’Sila / ALGERIA 

*
Corresponding author: Hadjer.fodil@univ-msila.dz 

  
Abstract: The aim of this study is to identify the medicinal plants used as a traditional 

pharmacopoeia in the Hodna region. The technique used is based on ethnobotanical 

surveys and is to collect information from the villagers. The study identified seventy-three 

(73) species. They are divided into sixty-seven (67) genera and thirty-nine (39) botanical 

families among which the most dominant are the Lamiaceae (12 species), Apiaceae (8 

species) and the Asteraceae with 5 species. The aerial part occupies the first place among 

the plant organs used. The majority of remedies are prepared as a decoction with a 

percentage of 43%, followed by an infusion with 29%. We note that a large diversity of 

diseases treated by its identified plants. The ICF factors ranging from 0.79 to 0.89 for the 

eight uses categories retained for this study. The results obtained during this contribution 

constitute a database for subsequent studies aimed at experimentally evaluating the 

biological and chemical potential of these plants. 

 

Keywords: Medicinal plants, Traditional pharmacopoeia, Diseases, Algeria. 

 

 

1.  Introduction 

 

 Medicinal plants are a precious heritage for 

humanity and more particularly for the majority 

of poor communities in developing countries who 

depend on them for their primary health care and 

subsistence [1]. According to the World Health 

Organization, more than 80% of the African 

populations have recourse to medicine and 

traditional pharmacopoeia to cope with health 

problems [2]. In Algeria, medicinal plants have 

been used for centuries to treat various ailments 

[3,4].  

Although Algeria is one of the richest Arab 

countries with 4000 plant species thanks to its 

geographical location, its relief, its wide variety 

of climates and soils [5,6], several ethnobotanical 

studies have been carried out in different natural 

landscapes of the countries namely the coastal 

regions [7], the mountain ranges [8-10], the 

highlands [11-13], the steppe [14,15] and the 

Saharan oases [16-18] in order to develop a 

standard national pharmacopoeia. Indeed, various 

works have been published on the ethnobotanical 

knowledge of Hodna, among which we will 

quote: [19-28]. 

With this objective, this study consists in 

completing and updating the series of 

ethnobotanical surveys in this region which 

presents a fairly significant litho logical, 

structural and floristic diversity. 

 

2.  Materials and Methods ¶ 
 

2.1 Study area 

The study area formed by fifteen 

municipalities of M'sila province (capital Hodna), 

which are: M’sila city, Maadid, M’Cif, 

Ouanougha, Hammam Dalaa, Bou Saada, Ouled 

Mansour, Mtarfa, Berhoum, Sidi Aissa, Ain El 

Hadjel, Souamaa, Ouled Madhi, El Hamel and 

Chellal covering a territory with a total area of 

4194 km² (Fig. 1). In general, the climate of the 

area is continental under Saharan influences, with 

cold winters. Summers are hot and dry, with low 

and irregular rainfall.  

The relief is spread over contiguous 

geographical areas, of mountain, plains and high 

plains, depression which constitutes the chott el 

Hodna and finally the dunes of aeolian sand. 
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(a): African continent map, (b): Algeria map, (c) M'sila map 

Fig.1. Location of the study area (in red the sites of ethnobotanical surveys) 

2.2. Data ethnobotany survey 

 

A series of ethnobotanical surveys was carried 

out during the year 2016/2017, using 266 

questionnaire forms with informants (78 

connoisseurs, 11 herbalists, 06 healers) in the 

Hodna region, through direct interviews with 

Using a questionnaire, the dialogue was 

conducted in Arabic or French as appropriate. All 

surveys describing information on: 

 Number of the questionnaire form; 

 Date ; 

 Study area (district, village) ; 

 Informant (name, age, sex, level of 

education) ; 

 Botanical characteristic of the plant 

(scientific name, vernacular name) ; 

 Ethnobotanical characteristic of the plant, 

used part of the plant ; 

 Method of use of the plant (infusion, 

decoction, etc.);  
The diseases treated, and information on the 

control and prevention of these diseases. 

 

2.3. Data analysis  

 

The frequency citation (FC) of each plant 

cited by the informants was calculated according 

to the formula [29]: 

 

The Informant Consensus Factor (ICF) level 

was calculated according to the formula [30]: 

 
Where nur is the number of citations for using 

each category of diseases and nt the total number 

of plants used. The ICF varies between 0 and 1. 

 

3.  Results and Discussion  
 

3.1. Informant's demographic characteristics ¶  
 

The general analysis of the questionnaires 

allowed us to confirm the importance of the 

dependence of the local population on medicinal 

plants to treat various diseases. A total of 95 

informants covering 15/47 municipalities in the 

region of investigation (connoisseur, healer and 

herbalist), the results obtained showed that the 

category of women is more dominant to use 

medicinal plants than the category of men with a 

percentage of 55.8% and 44.2% respectively. 

These values confirm the results obtained in 

other studies on the use of medicinal plants 

[17,26,31]. 
We noticed that the respondents with an age 

between 18 and 87 years. The age of the 

informants varies between 20 and 87 years. 

People over 50 have a frequency of medicinal 

plant use of 40%, followed by the age groups (40 

to 49), (30 to 39) and (20 to 29) with 22.1%, 20% 

and 17.9%, respectively (Table 2). The results 

indicate that older people have more herbal 
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medicine knowledge from personal experience 

which indeed constitutes a local database. The 

level of education shows a percentage of 15.8 of 

the people questioned were of the illiterate 

category and the other categories with different 

levels can read and write (Table 1). The present 

results coincide with those of Boudjelal et al. 

(2013) and Sarri et al. (2014). 

Table 1. The socio-demographic characteristics of the informants 

Characteristics 
Number of informants 

Percentage (%) 
Male Female 

Sex 

Male 42 - 44.2 

Female - 53 55.8 

Age class 

[20-29] 7 10 17.9 

[30-39] 10 9 20.0 

[40-49] 8 13 22.1 

> 50 17 21 40.0 

Educational level 

Illiterate 7 8 15.8 

Primary 3 1 4.2 

Medium 13 14 28.4 

Secondary 6 16 23.2 

University 13 14 28.4 

 

3.2. Floristic analysis  

 

The seventy three species inventoried are 

grouped together in two branches (or phylum in 

Latin), gymnosperms with three species and 

angiosperms with seventy species divided into 

two classes, monocots (6 species) and dicots (64 

species). All species are distributed in sixty 

seven genera and thirty nine families were 

enumerated (Fig. 2) among families the most 

dominant are the Lamiaceae (12 species), 

Apiaceae (8 species) and Asteraceae with 5  

 

species. Several studies [26,31,32] affirm a 

similarity with our study and in the other 

Mediterranean countries and show that the three 

families is the most distinguished botanical 

families in the ethnobotanical field. Whereas 

Myrtaceae family contain only three species 

(Eucalyptus globulus, Myrtus communis and 

Syzygium aromaticum). The other families are 

represented by two species (10 families) and by 

one species (25 families) each. 
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Fig.2. Number of medicinal species per botanical family 

Most of the medicinal plants identified are 

herbs (49.3%) followed by shrubs (23.3%),  
trees (16.4%) and sub-shrubs with 11% (Fig.3). 
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Fig.3. Frequency of morphological types of plants 

 

3.3. Use of medicinal plants and therapeutic 

indications 

The traditional uses recommended to treat the 

various diseases known in this region vary 

depending on the relative importance of the parts 

of plants, the method of preparation and 

administration. The table 2 summarizes in general 

all the information provided on the traditional use 

of medicinal species in our study area such as 

botanical families, scientific name, vernacular 

name, part used, treatment, mode of use and 

citation number.  

The species was determined by the guide to 

the new flora of Algeria in the southern desert 

[33]. 

Table 2. Medicinal plants traditional use in some municipalities of the Hodna 
Scientific name 

(Family) 
Local name Part used 

Mode of 

preparation 

Therapeutic 

use 

Cuminum cyminum L. (Apiaceae) Kamoun Bark Powder Slimming 

Coriandrum sativum L. 

(Apiaceae) 
Kasbour Bark Decoction 

Hypotension, 

urethritis 

Ferula assa-foetida L. (Apiaceae) Heltitte Bark Infusion Soothe the pain 

Foeniculum vulgare Mill. 

(Apiaceae) 
Bessebas Seed, Root  

Infusion, 

Decoction, 

Maceration 

Aerocoly, 

carminative 

Petroselinum crispum (Mill.) 

Fuss. (Apiaceae) 
Maâdnous Aerial part Décoction Cholesterol 

Pimpinella anisum L.  

(Apiaceae) 
Habat hlawa Seed 

Powder, Infusion, 

Decoction 

Improve lactation, 

carminative 

Thapsia garganica L. (Apiaceae) Bounafea 
Aerial part, 

Root 

Powder, Pomade, 

Plaster 

Rheumatism, back 

pain, fractures 

Thapsia villosa L.( Apiaceae) Teffalet Aerial part Infusion, Bath Uterus 

Phoenix dactylifera L. 

(Arecaceae) 
Nekhil Seed Powder Sterility 

Artemisia campestris L. 

(Asteraceae) 
Touguefet 

Whole plant, 

Aerial part, 

Leaves, Root 

Decoction, 

Infusion 

Diarrhea, 

intoxication, nervous 

system, stomach 

pain, hypotension 

Asteriscus graveolens (Forssk.) 

Less. (Asteraceae) 
Al Neghed 

Whole plant, 

Flower 

Infusion, 

Decoction 
Stomach 

Chamaemelum nobile (L.) All. 

(Asteraceae) 
Babounje Flower, leaves 

Infusion, Bath, 

Decoction 

Vagina inflammation, 

spasm, hair loss, skin, 

allergic rhinitis, 

headache, kidney 

stones 

Dittrichia viscosa (L.) Greuter 

(Asteraceae) 
Mekerman Leaves Powder, Decoction Eczema, intoxication 

Lepidium sativum L. Habb erchad Seed, Powder, Bath, Wounds, cough, chest 

https://fr.wikipedia.org/w/index.php?title=Johann_Mih%C3%A1ly_Fuss&action=edit&redlink=1
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(Brassicaceae) Flowering tops, 

Aerial part 

Pomade, Infusion pain, carminative, 

appetizing 

Nasturtium officinale 

(Brassicaceae) 
Hab rchad Seed Powder Injuries and fractures 

Boswellia carteri Birdw. 

(Burseraceae) 
Loubanne Gum Powder Kidneys 

Commiphora myrrha (Nees) Engl. 

(Burseraceae) 
Al Mor Fruit, Seed Infusion, Powder Lactogen 

Aloe vera (L.) Burm. F. 

(Aloeaceae) 
Sabar Leaves (Gel) Decoction Suture wounds 

Atriplex halimus L. 

(Chenopodiaceae) 
Ghetaff 

Leaves, Aerial 

part 
Decoction, Infusion Cysts, female infertility 

Citrullus colocynthis (L.) Schrad. 

(Cucurbitaceae) 
Handel, Haj Fruit Powder, Infusion 

Rheumatism, 

carminative, digestion, 

hypotension 

Ecballium elaterium (L.) A. Rich 

(Cucurbitaceae) 

Fe gosse el 

hemir 
Fruit Decoction Jaundice, hemorrhoids 

Juniperus phoenicea L. 

(Cupressaceae) 
El’ar’ar 

Aerial part, 

Fruit, Leaves 

Infusion, 

Maceration, 

Decoction, Powder 

Stomach, diarrhea, 

rheumatism, scabies, 

inflammation of the 

urinary tract 

Ricinus communis L. 

(Euphorbiaceae) 
Kharewaa Bark, Seed 

Maceration, 

Powder 
Gout, hair 

Trigonella foenum-graecum L. 

(Fabaceae) 
L’halba Seed, Flower 

Powder, Decoction, 

Bath 

Blood purification, 

appetizing, skin, 

slimming, diabetes, 

obesity, vaginal 

infection constipation 

Quercus ilex L. (Fagaceae) L’arna Bark Bath Gums 

Centaurium pulchellum (Sw.) 

Druce (Gentianaceae) 

Moraret al 

henech 
Aerial part Infusion Ague 

Globularia alypum L. 

(Globulariaceae) 
Taselgha Leaves Infusion, Powder Nervous system 

Illicium verum Hook.f. 

(Illiciaceae) 
Nejmet al beher Fruit Decoction Hypotension 

Ajuga iva (L.) Schreb. 

(Lamiaceae) 

Chendguoura, 

Djeaida 

Leaves, 

Flowering tops, 

Aerial part, 

Flower 

Bath, Plaster, 

Decoction, 

Infusion 

Hypoglycemia, 

headache, fever, 

stomach, collons, 

diarrhea, suture sores 

Lavandula angustifolia Mill. 

(Lamiaceae) 
Khezama 

Aerial part, 

Leaves 

Infusion, 

Decoction 

Pregnancy, tooth 

decay, intestinal 

inflammation 

Marrubium vulgare L. 

(Lamiaceae) 
Meriout 

Aerial part, 

Leaves 

Infusion, 

Decoction, 

Fumigation 

Ague, allergy, 

hypoglycemia, 

stomach 

Mentha longifolia (L.) Huds. 

(Lamiaceae) 
Naanaa 

Aerial part, 

Leaves 

Infusion, 

Decoction Bath 

Hypotension, flu, 

headache, 

carminative, 

nosebleeds, Ague 

Mentha pulegium L. 

(Lamiaceae) 
Fliyo 

Aerial part, 

Leaves 

Maceration, 

Decoction, 

Powder, Infusion 

Hypotensive, 

carminative, 

orthopedics, spasms 

Ocimum basilicum L. 

(Lamiaceae) 
Hebak Leaves, Seed 

Plaster, Infusion, 

Powder, 

Decoction 

Tumors, carminative, 

stimulant, lactogen, 

acute skin, digestive 

system 

Origanum majorana L. 

(Lamiaceae) 
Berdghouch- Leaves, Flower Decoction Belly pain 

Rosmarinus officinalis L. Aklil djabel Aerial part, Infusion, Flu, hepatic, diuretic, 

https://fr.wikipedia.org/wiki/Aloeaceae
https://www.tela-botanica.org/eflore/?referentiel=bdtfx&module=fiche&action=fiche&num_nom=101005&type_nom=nom_scientifique&nom=Cupressaceae
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(Lamiaceae) Leaves Decoction constipation, 

carminative, hair 

loss, stomach 

Salvia officinalis L. 

(Lamiaceae) 
Miramiya 

Aerial part, 

Leaves 
Infusion, Decoction 

Uterus, facilitates 

childbirth, menstrual 

cycle, hypoglycemia, 

stomach inflammation  

Salvia divinorum Epling & Játiva  

(Lamiaceae) 
Khiyatta 

Aerial part, 

Leaves 

Maceration, 

Decoction, Powder, 

Plaster, Pomade 

Wounds, stomach, 

wounds, hemorrhoids 

Thymus serpyllum L. 

(Lamiaceae) 
Zeaaitra Aerial part Decoction Stomach 

Thymus vulgaris L. 

(Lamiaceae) 
Zaa’tar 

Aerial part, 

Leaves 

Infusion, 

Decoction, 

Maceration 

Flu, cold, facilitates 

childbirth 

Cinnamomum cassia J. Presl 

(Lauraceae) 
Qarfa Bark Infusion, Decoction 

Childbirth, blood 

clotting, rate 

Laurus nobilis L. 

(Lauraceae) 
Rand Leaves 

Plaster, Infusion, 

Decoction 

Nervous system, bee 

stings, cholesterol, 

hypotension 

Allium sativum L. 

(Liliaceae) 
Toum Fruit Infusion Hypotension 

Malva parviflora L. 

(Malvaceae) 
Kobiza Leaves 

Maceration, Bath, 

Infusion 

Respiratory system, 

carminative, diarrhea 

Eucalyptus globulus Labill. 

(Myrtaceae) 
Kalitous 

Leaves, Aerial 

part  

Fumigation, 

Infusion, Powder 

Flu, respiratory system, 

asthma 

Myrtus communis L. 

(Myrtaceae) 
Rihan 

Leaves, Aerial 

part 
Decoction, Infusion 

Carminative, 

respiratory system, 

kidney 

Syzygium aromaticum (L.) Merr. & 

L.M. Perry, 

(Myrtaceae) 

Coronffel Bark Decoction Heartbeats 

Olea europaea L. 

(Oleaceae) 
Zitoun Leaves Decoction, Plaster 

Hypoglycemia, 

hypotension, gum 

Pinus pinea L. (Pinaceae) Debagha Bark 
Powder, Decoction, 

Infusion 

Skin inflammation, 

cough, stomach 

Pinus halepensis L. (Pinaceae) Esnoubar 
Bark, Aerial 

part 
Infusion, Poudre 

Stomach, respiratory 

system, cough 

Stipa tenacissima L. 

(Poaceae) 
Halfa Aerial part Infusion, Decoction 

Diabetes, hypotension, 

cancer 

Punica granatum L. 

(Punicaceae) 
Rouman Fruit peel, fruit Decoction, Plaster 

Diarrhea, stomach, 

gum, carminative 

Nigella sativa L. (Ranunculaceae) Haba Asawda Seed 
Infusion, 

Decoction, Powder 

Appetizing, 

cholesterol, facilitates 

childbirth, nervous and 

respiratory system, 

nosebleed, hair loss 

Rhammus alaternus L. 

(Rhamnaceae) 
Melilez 

Aerial part, 

Leaves 
Infusion, Powder Jaundice, stomach 

Zizyphus lotus L.  

(Rhamnaceae) 
Sedra 

Aerial part, 

Leaves 
Infusion, Powder Hair loss 

Crataegus monogyna Jacq. 

(Rosaceae) 
Zaaroura Leaves Bath Kidney stones 

Prunus mahaleb L. (Rosaceae) Al Mayaa Leaves Plaster Purulent wounds 

Rubus idaeus L. (Rosaceae) Aligue Fruit Decoction Cancer 

Rubia peregrina L. 

(Rubiaceae) 
Fouaa Root Bath Sciatic nerve 

Ruta graveolens L. 

(Rutaceae) 
L’figel 

Aerial part, 

Leaves Root 

Decoction, 

Infusion, Powder, 

Carminative, 

abdominal pain, 

https://fr.wikipedia.org/w/index.php?title=Carl_Clawson_Epling&action=edit&redlink=1
https://fr.wikipedia.org/w/index.php?title=Carlos_D._J%C3%A1tiva&action=edit&redlink=1
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Fumigation auricular, uterine, gum, 

hypnotic, digestion, 

urinary tract 

inflammation, 

hypotension 

Salvadora persica L. 

(Salvadoraceae) 
Siwek nebi Aerial part Decoction Mouth inflammation 

Tamarix africana Webb. 

(Tamaricaceae) 
Tarfa Aerial part Bath 

Uterus, vaginal 

infections 

Thymelaea hirsuta (L.) Endl. 

(Thymelaeaceae) 
Methnan Aerial part Decoction 

Hair loss, respiratory 

diseases 

Parieteria officinalis L. 

(Urticaceae) 
Fattat al Hajer 

Aerial part, 

Flower 
Decoction, Infusion 

Urinary tract, kidney 

stones, stomach 

Ulmus campestris L. 

(Ulmaceae) 
Nechem Aerial part Infusion Soothing 

Verbena officinalis L. 

(Verbenaceae) 
Tizana Leaves  Infusion Carminative, digestion 

Vitex agnus-castus L. 

(Verbenaceae) 
Achbet Meriem Leaves Decoction, Powder 

Infertility, diabetes, 

blood pressure 

Vitis vinifera L. 

(Vitaceae) 
Aneba Leaves Infusion Ague 

Zingiber officinale Roscoe 

(Zingiberaceae) 
Skenjbîr 

Aerial part, 

Root, whole 

plant, Fruit 

Infusion, 

Decoction, Powder 

Ague, cancer, flu, 

kidney, increases 

memory 

Alpinia purpurata (Vieill.) K. 

Schum. (Zingiberaceae) 
Khoudenjal Flower Decoction Flu, hypotension 

Curcuma longa L. 

(Zingiberaceae) 
Kourkom Fruit Powder Stomach ulcer 

Peganum harmala L. 

(Zygophyllaceae) 
L’harmel 

Leaves, Aerial 

part, Seed,  

Root 

Decoction, Powder, 

Infusion 

Stomach, rheumatism, 

back pain, joint pain, 

ovarian cysts, epilepsy, 

cough 

  

3.4. Parts used 

The aerial parts are the most used parts with 

31.4%, this result is similar to obtained by Carrió 

and Vallès (2012) for aerial parts (30%), 

followed by the leaves, seeds, fruits, roots, 

flowers, barks, flowering tops and gums with 

respectively 29.5%, 10.5%, 8.6%, 4.8%, 3.8%, 

2.9%, 1.9% and 0.9% (Fig. 2).  

For some plants all parts (roots, leafs, stems, 

leaves and seeds) with 5.7% are used to treat, for 

example, diarrhea and poisoning (Artemisia 

campestris), stomach pains (Asteriscus 

graveolens), influenza and spasms of kidneys 

(Zingiber officinale). 

 

3.5. Methods of administration 
 

In this study, eight modes of administration 

were found (Table 3). These are: infusion 

(29.9%), this result coincided with those obtained 

by El-Yahyaoui et al. (2015) and Tahri et al. 

(2012) with 29% and 28.87% respectively, 

decoction (26.8%), powder (21.3%), bath (7%), 

maceration (6.3%), plaster (3.9%), fumigation 

and pomade 2.4% each.  

Indeed, more than half (63%) of traditional 

treatments are taken orally. Then, come the most 

usual methods by external route (powder, bath, 

plaster, fumigation and ointment or 37% in all.  

It is reported that during this investigation 

many difficulties were encountered in the field 

including the reluctance of some informants to 

give information relating to this investigation and 

others asked to be paid  to answer the questions 

and give their time.  

This makes the questionnaire somewhat 

incomplete, which clearly shows the lack of 

knowledge about the traditional treatment of 

some diseases for other common uses in this 

region. 
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Table 3. Distribution of medicinal plants according to part used and mode of preparation 
Indicator Indicator Frequency (%) 

Used plant 

organs 

Root 4.8 

Bark 2.9 

Whole plant 5.7 

Flowering tops 1.9 

Aerial part 31.4 

Leaves 29.5 

Flower 3.8 

Fruit 8.6 

Seed 10.5 

Gum 0.9 

Mode of 

preparation 

Bath 7 

Decoction 26.8 

Plaster 3.9 

Infusion 29.1 

Fumigation 2.4 

Maceration 6.3 

Pomade 2.4 

Powder 21.3 

 

3.6. Citation of use of medicinal plants 

 

The species most cited by informants in this 

survey are, in descending order of citations (12 to 6 

citation): Ajuga iva, Juniperus phoenicia, Thymus 

vulgaris, Artimisia harba alba, Mentha longilolia, 

Trigonella foenum-graecum, Rosmarinus 

officinalis, Lepidium sativum, Salvia officinalis, 

Savia divinorum, Chamaeme nobile, Marrubium 

vulgare, Pinica granatum, Nigella sativa, 

Peganum hermala, Pinica granatum and Artemisia 

campestris. 

 

3.7. Diseases cited by informants in the survey 
 

 

 

The search for the degree of consensus reveals that 

8 categories of diseases widely known in this 

region reached high values from 0.71 to 0.89 

(Table 4): rheumatism (0.89), gyneco-obstetrics 

and urology (0.85), cardiovascular (0,82), digestive 

and stomach (0.81), dermatological (0.80), 

nephrological (0.75), respiratory (0.79), 

periodontics and teeth (0.71), however the 

frequency of use of medicinal plants for the 

treatment of diseases shows a low percentage for 

all categories and that the best presented category 

is the digestive and stomach category (10.50%) 

and the lowest and those of rheumatism, 

periodontics and teeth diseases (1.94%) each. 

 

Table 4. Diseases cited by informants and classified into categories 

Diseases category Types of Affections 
Number of use 

citations
(*)

 

Number 

of taxa 
ICF 

FC
(*)

 

(%) 

Cardiovascular 
Hypertension, hypotension, cholesterol 

treatment. 
113 21 0.82 8.17 

Digestive and 

stomach 

Stomach aches, diarrhea, vomiting, 

carminative, aids digestion, 

constipation, inflammation of the 

intestine, hemorrhoids, ulcers, 

145 27 0.81 10.50 

Dermatological 

Skin cleansing, eczema, suture wounds, 

cysts, acute skin, animal bites, 

ringworm. 

77 16 0.80 2.33 

Gyneco-obstetrics 

and urology 

Treatment of urethritis, uterine 

problems, treatment of female 

infertility, inflammation of the urinary 

tract, vaginal infection, contraction of 

the uterus, pain of the menstrual cycle, 

induced childbirth, post-fever partum, 

ovarian cysts. 

100 16 0.85 2.33 

Nephrological Kidney stones, kidney pain and spasms 21 6 0.75 2.33 
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Periodontics and 

Teeth 

Treatment of gum tissue, tooth decay, 

bad odors, inflammation of the mouth. 
15 5 0.71 1.94 

Respiratory 
Cough, asthma, respiratory system, 

inflammation of the respiratory tract. 
40 9 0.79 3.50 

Rheumatism Rheumatism, back pain, joints, 39 5 0.89 1.94 
     (*) : By categories

 
 

Conclusion 

 

The present results represent a local database 

which contributes to the enrichment of the national 

database which is being created by collecting all 

the national medicinal therapeutic data, as they are 

currently applied by traditional healers.  
The region studied has a very high biodiversity, 

thus, 73 plant species used in traditional medicine 

have been identified. Among the 39 families listed, 

the families of Lamiaceae (12 species), Apiaceae 

(8 species) and Asteraceae (5 species) are the most 

represented with a percentage of 34.25.  
The aerial parts and the leaves are mainly the 

organs used; there are many methods of 

preparation. The traditional medicines offered are 

administered orally.  
The diseases and infections identified in this 

study affect the digestive system, respiratory 

system, dermatology, genecology, nephrology, 

periodontics and teeth.  
In addition, these results can be considered as a 

source of information for researching new herbal 

active ingredients. 
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Abstract: Fruit by-products resulted from processing represent one of the major 

environmental pollution problems. Much research focused on bioactive compounds 

extraction from these by-products, in order to be further used in different industries such as 

food, pharmaceutic, materials, etc. This study aims to assess a literature review of the 

composition in valuable compounds of various by-products from fruits, with a potential use 

as functional ingredients in food industry. 

 

 

Keywords: berries, by-products, bioactive compounds 

 

 

1.  Introduction 

 

The Globally, by-products resulted from 

food industry represent a great source of 

pollution: food losses and waste take place 

throughout the entire food supply chain, of about 

16% of the total food supply (Marcillo-Parra et 

al., 2021).  

Great amounts of by-products result from 

fruit processing, especially from the juice 

industry, including leaves, peels, pomace, seeds, 

and a large amount of this material is in the end 

discarded.  

The conversion of these wastes into high-

value food products could mitigate losses by 

using by-products as sources of bioactive 

compounds which can be applied in the 

development of functional products (Marcillo-

Parra et al., 2021). Furthermore, there is an 

increasing interest in the identification of 

polyphenol-rich sources for the development of 

functional beverages and food products or for the 

elaboration of dietary supplements (Reynoso-

Camacho et al., 2021).  

Berry fruits are widely known as health-

promoting fruits (Reynoso-Camacho et al., 

2021), containing high amounts of different 

bioactive compounds, such as tannins, 

anthocyanins, flavonoids, phenolic compounds 

and organic acids (Jimenez-Garcia et al.,2013.). 

The waste from their processing can be further 

valorized into bioactive compounds that can be 

further used as functional ingredients (El-Sawi et 

al., 2021). 

The aim of this study was to evaluate the 

scientific literature and to present the 

composition in bioactive compounds of various 

berries and their by-products, for further use in 

food industry. 

 

Blueberries 

 

As a kind of important fruit crop, blueberries 

(Vaccinium spp.) have gained worldwide 

particular interests of people due to their 

excellent sensory properties and the presence of 

healthy constituents (Wu et al., 2017).  

The bioactive components in fruits and 

leaves of blueberries are presented (Table 1), and 

also the in bilberry press cake (Table 2). 
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Table 1. Bioactive compounds in blueberries and leaves 
Bioactive 

components 

Berries References Leaves References 

Total 

anthocyanins 

content 

 

376±4 mg CGE/100 g FW 

 

29.72±4.20 mg CGE / 100 

g FW 

 

26.1 – 99.3 mg/100 g 

Aaby et al., 2013 

 

Souza et al., 2014 

 

Debnath-Canning 

et al., 2020 

115.2 – 177 mg/100 g 

 

 

0.01 – 2.47 mg/g DW 

Debnath-Canning 

et al., 2020 

 

Wang et al., 2015 

Total 

phenolic 

content 

 

564±11 mg GAE/100 g FW 

 

305.38±5.09 mg GAE/100 

g FW 

 

4.87±0.06 – 6.60±0.28 mg 

GAE/g FW 

Aaby et al., 2013 

 

Souza et al., 2014 

 

 

Debnath-Canning 

et al., 2020 

111.71±4.59 – 

184.99±6.27 mg 

GAE/g FW 

 

5.51 - 33.89 mg/g DW 

Debnath-Canning 

et al., 2020 

 

 

Wang et al., 2015 

Ascorbic acid 73.21±0.35 mg/100 g FW Souza et al., 2014   

Total 

flavonoids 

 

41.7±0.8 mg/100 g FW 

 

47.53±2.40 mg CE/100 g 

FW 

 

0.09±0.003 – 0.17±0.004 

μmol CE/g 

Aaby et al., 2013 

 

Souza et al., 2014 

 

 

Debnath-Canning 

et al., 2020 

3.90±0.09 – 8.19±0.09 

μmol CE/g 

Debnath-Canning 

et al., 2020 

Antioxidant 

activity 

5.88±1.17 – ABTS (µmol/g 

FW) 

7775.45±1009.60 – DPPH 

(EC50 – g FW/g DPPH)  

 

3.18±0.11 – 4.5±0.21 % 

Souza et al., 2014 

 

 

 

 

Debnath-Canning 

et al., 2020 

93.32±0.41 – 

111.77±1.12 % 

 

9.76±1.2 - 45.0±1.0 

mg/g DW - DPPH 

 

Debnath-Canning 

et al., 2020 

 

Wang et al., 2015 

 

Table 2. Bioactive compounds in bilberry press cake 

Bioactive components Press cake References 

Total anthocyanins 

content 

 

550±10 mg CGE/100 g FW Aaby et al., 2013 

Total phenolic content  1447±33 mg GAE/100 g FW 

 

216.1±5.3 mg/g DW  

Aaby et al., 2013 

 

Höglund et al., 2018 

Total flavonoids 187±2 mg/100 g FW Aaby et al., 2013 

 

Sea buckthorn 

Sea buckthorn (Hippophae rhamnoides L.) 

is a thorny deciduous plant widely grown in 

Eurasian countries. Different parts of this plant 

are considered as a good source of bioactive 

substances and used in folk medicine (Sne et al., 

2013). Today it is used as a candidate for 

functional food ingredient - the berries are 

especially rich in vitamin C and flavonoids 

(Lougas, 2006). The bioactive components 

present in sea buckthorn berries, leaves, seed oil 

and pulp oil are presented in Table 3 and Table 4. 
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Table 3. Bioactive compounds in sea buckthorn berries and leaves 

Bioactive 

components 

Berries References Leaves References 

Total 

carotenoid 

content 

 

0.1 - 14.4 mg/100 g FW 

 

57.54 mg/g DW 

 

17.19 mg/100g FW 

 

53.1 - 96.7 mg/100g DW 

 

11 mg/100g F.W 

Korekar et al., 2014 

 

Ursache et al., 2018 

 

Pop et al., 2015 

 

Pop et al., 2014 

 

Teleszko et al., 2015 

3.5 - 4.2 mg/100g DW Pop et al., 2014 

Total 

phenolic 

content 

 

2986 mg GAE/100 g FW 

 

0.70 - 3.20 g GAE.kg−1 

 

46.03 mg/100 mL 

 

10.12 - 18.66 mg GAE/g 

 

186 - 381 mg GAE/100g 

Korekar et al., 2014 

 

Sytařová et al., 2020 

 

Tkacz et al., 2020 

 

Criste et al., 2020 

 

Ficzek et al., 2019 

1.88 - 3.72 g GAE.kg−1 

 

 

41.60 - 48.12 mg GAE/g 

Sytařová et al., 

2020 

 

Criste et al., 2020 

Ascorbic 

acid 

 

998 mg/100 g FW 

 

0.98 - 3.65 g.kg−1 

 

331.8 mg/100g 

 

 

80.58 mg/100g 

 

29 - 176 mg/100mL 

Korekar et al., 2014 

 

Sytařová et al., 2020 

 

Chauhan and 

Varshneya, 2012 

 

Teleszko et al., 2015 

 

Tiitinen et al., 2005 

22.81 - 46.32 g.kg−1  Sytařová et al., 

2020 

Total 

flavonoids 

 

0.55 - 4.11 mg RE.kg−1 

 

6.57 - 9.01 mg Qe/g 

Sytařová et al., 2020 

 

Criste et al., 2020 

14.40 - 49.58 mg 

RE.kg−1 

 

 

31.53 - 36.58 mg Qe/g 

Sytařová et al., 

2020 

 

Criste et al., 2020 

Antioxidant 

activity 

449.85 ± 0.03 mmol 

Trolox/g DW 

 

DPPH 12 - 37 %  

 

29.22 - 138.95 μmol 

TE/100 g of fruit 

 

DPPH 1.08 - 4.67 

 

7.42 mmol TE/100 mL 

 

DPPH 36.61 - 42.25 mg 

Trolox equivalent/g 

TEAC 24.46 - 30.18 mg 

Trolox equivalent/g 

Ursache et al., 2018 

 

 

Gunenc et al., 2016 

 

Sytařová et al., 2020 

 

 

Tkacz et al., 2020 

 

Criste et al., 2020 

 

Ficzek et al., 2019 

 

 

 

DPPH 47.25% 

 

 

DPPH 19.60 - 54.17  

 

 

DPPH 123.47 - 138.72 

mg Trolox equivalent/g 

TEAC 102.28 - 125.25 

mg Trolox equivalent/g 

 

 

 

 

 

Kumar et al., 

2013 

 

Sytařová et al., 

2020 

 

Criste et al., 2020 



Journal of EcoAgriTourism                                     ISSN: 1844-8577                                        Vol. 17, no. 2, 2021 

 

57 

 

DPPH 60.37 - 68.37 μg 

Trolox/L 

 

1.87 μM TE/g FW 

 

 

 

Pop et al., 2015 

 

Table 4. Bioactive compounds in sea buckthorn seed and pulp oil 

Bioactive 

components 

Seed oil References Pulp oil References 

Total 

carotenoid 

content 

 

24.37 - 27.80 mg/100g 

 

 

24.4 - 27.6 mg/100 g oil 

 

 

15.4 mg/100 g 

George and 

Cenkowski, 2005 

 

George and 

Cenkowski, 2007 

 

Zheng et al., 2017 

506.58-836.75 mg/100 g 

 

 

498.1 - 817.8 mg/100 g oil 

 

 

70.2 mg/100 g 

George and 

Cenkowski, 2005 

George and 

Cenkowski, 2007 

Zheng et al., 2017 

Total 

phenolic 

content  

86.9 mg GAE/kg oil Zheng et al., 2017 170.1 mg GAE/kg oil Zheng et al., 2017 

Ascorbic 

acid 

120.20 mg/100 g Chauhan and 

Varshneya, 2012 

-  

Vitamin E 233.907 mg/100 g Chauhan and 

Varshneya, 2012 

-  

Total 

flavonoids 

4.58 mg QE/100 g Zheng et al., 2017 9.54 mg QE/100 g Zheng et al., 2017 

Antioxidant 

activity 

DPPH 217 mmol TE/100 

g 

Zheng et al., 2017 DPPH 130 mmol TE/100 g Zheng et al., 2017 

 

Black currant 

Black currant (Ribes nigrum L.) is widely 

cultivated in Europe and North America for berry 

production. Berries are traditionally used for 

producing juices, jams, jellies and syrups. Black 

currant is regarded as a natural high-value food 

raw material and a source of many valuable 

nutrients. It is rich in phenolic compounds such 

as anthocyanins, flavonols, flavan-3-ols, and 

phenolic acids (Liu et al., 2014; Paunovic et al., 

2017). The bioactive components in black 

currants are presented in Table 6.  

 

Table 6. Bioactive compounds in black currant berries 

Bioactive components Berries References 

Total anthocyanins content 

 

207.5±8.89 – 372.9±5.47 mgC3G/100g 

 

Ben Nevis: 0.17±0.001 – 0.20±0.001 % 

Ben Lomond: 0.21±0.003 % 

Ben Sarek: 0.15±0.001 – 0.16±0.002 % 

Ometa: 0.28±0.001 – 0.29±0.003 % 

 

Focus: 117.46±6.22 mg COG.100g
-1 

Ben Gairn: 186.12±13.07 mg COG.100g
-1 

Otelo: 143.71±0.64 mg COG.100g
-1 

Viola: 140.71±2.65 mg COG.100g
-1 

Paunovic et al., 2017 

 

Savikin et al., 2013 

 

 

 

 

Orsavova et al., 2019 

Total phenolic content 

 

Ben Nevis: 336.0±1.1 – 437.4±6.2 mg GAE/100g 

Ben Lomond: 453.2±4.4 – 457.3±3.6 mg 

GAE/100g 

Ben Sarek: 376.6±2.1 – 401.2±5.6 mg GAE/100g 

Ometa: 378.4±2.2 – 501.5±5.4 mg GAE/100g 

Savikin et al., 2013 
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Focus: 18.01±0.01 g GAE.kg
-1 

Ben Gairn: 23.94±0.01 g GAE.kg
-1 

Otelo: 30.77±0.23 g GAE.kg
-1 

Viola: 26.72±0.03 g GAE.kg
-1 

 

Orsavova et al., 2019 

Ascorbic acid 

 

Focus: 11.57±0.02 g.kg
-1 

Ben Gairn: 9.90±0.01 g.kg
-1 

Otelo: 14.04±0.01 g.kg
-1 

Viola: 10.38±0.37 g.kg
-1

 

Orsavova et al., 2019 

Total flavonoids 

 

Focus: 17.35±0.05 g RE.kg
-1 

Ben Gairn: 14.55±0.09 g RE.kg
-1 

Otelo: 15.05±0.11 g RE.kg
-1 

Viola: 15.62±0.02 g RE.kg
-1 

Orsavova et al., 2019 

Antioxidant activity Ben Nevis: 1.25±0.05 – 0.20±0.001 IC50 mg/ml 

Ben Lomond: 1.10±0.005 – 1.21±0.02 IC50 mg/ml 

Ben Sarek: 1.31±0.04 – 1.22±0.07 IC50 mg/ml 

Ometa: 1.13±0.07 – 1.14±0.03 IC50 mg/ml 

 

Focus: 18.20±0.01 g Trolox.kg
-1 

Ben Gairn: 17.62±0.09 g Trolox.kg
-1 

Otelo: 15.59±0.02 g Trolox.kg
-1 

Viola: 15.53±0.21 g Trolox.kg
-1

 

Savikin et al., 2013 

 

 

 

 

Orsavova et al., 2019 

 

Cranberries 

Cranberries are a rich source of 

carbohydrates such as fiber and 

monocarbohydrates and antioxidants as 

flavonoids and anthocyanins, phenolic acids, 

carotenoids, tannins (Zielinska M. and Zielinska 

D., 2019) and vitamins, mainly vitamin C as 

evidenced by the presence of citric acid 

(Nowacka et al., 2018). In Table 7 the bioactive 

components from cranberries and pomace are 

presented. 

 

Table 7. Bioactive compounds in cranberries (berries and pomace) 

Bioactive 

components 

Berries References Pomace References 

Total 

anthocyanins 

content 

 

735 mg C3G/100 g 

FM 

 

4.31 mg Cy-3G/g 

DM 

Nowacka et al., 

2018 

 

Zhou et al., 2021 

92.53 mg cyanidin 3-

glucoside/100 g DW 

 

258.8±1.8 mg CGE/100 

g DW 

Xu et al., 2021 

 

 

Kühn and Temelli, 

2017 

Total 

phenolic 

content 

 

5.4 mg GAE/g FM 

(42.1 mg GAE/g 

DM) 

Nowacka et al., 

2018 

733.05 mg of galic acid 

equivalent/100 g DW 

 

1977.9±32.0 mg/100 g 

DW 

Xu et al., 2021 

 

 

Kühn and Temelli, 

2017 

Ascorbic acid 25.3 mg/100 g FM Nowacka et al., 

2018 

  

Total 

flavonoids 

4.07 ± 0.03 mg 

CAE/g DM 

Zhou et al., 2021 353.21 mg quercetin/ 

100 g DW 

Xu et al., 2021 

Antioxidant 

activity 

EC50 = 23.4 mg 

d.m./100 mL 

 

(FRAP) 38.15 ± 0.25 

mg TE/g DM 

Nowacka et al., 

2018 

 

Zhou et al., 2021 

7,269.79 mmol Trol 

Eq/100 g DW 

 

32.3±2.6 mM TE / 100 g 

Xu et al., 2021 

 

 

Kühn and Temelli, 

2017 
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Conclusions 

 

As it resulted from the literature review, 

fruit waste (peel, seeds, pomace, etc.) have 

significant amount of valuable nutrients, being a 

great source of bioactive compounds that could 

be further used in food industry, pharmacy, 

cosmetics, etc. Stabilizing and converting fruit 

waste into nutritious ingredients or valuable 

bioactive compounds represents an attractive 

option for business, society and planet health. 

Their return to the food supply chain and not 

only, ensures the fact that the rich source of 

nutrients in fruits is not wasted but recovered to 

produce safe, nutritious and consumer-acceptable 

foods. Also, the efficient use of fruit in terms of 

food production could lead to a more sustainable 

use of all the other resources, such as water, 

fertilizers, soil, etc. 
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Abstract: The paper briefly presents some of the results of the study conducted on the 

potential of the marine biomass processing industry, a study conducted within the project 

SUMAFOOD (SUSTAINABLE PRESERVATION OF MARINE BIOMASSES FOR AN 

ENHANCED FOOD VALUE CHAIN ) - ERANET BLUE – BIO 245/2021.  SuMaFood is 

tailored to provide significant advancements to the supply systems of the blue bio-economy 

value chains. The project addresses the utilization of marine biomasses and by-products 

and will demonstrate how such resources can be made available and attractive to the 

consumers. In this regard, several aspects of innovative improvements to supply systems is 

addressed, including sorting and handling, drying technologies, cooling and freezing, and 

determination of other sustainable pre-processing and preservation techniques. The 

purpose is to increase the use of raw materials, demonstrate waste reduction, enhance 

product quality and stability, extend product ranges, and to provide unique products in a 

growing marine food chain. The objective is also to demonstrate significant energy savings 

and reduced CO2 emissions in processing technologies, thereby contributing to a lower 

carbon footprint and increased sustainability in blue bio-economy value chains. The 

preliminary study investigates the economic history of the most important fish processing 

companies in Romania, as production units with the potential to implement technical and 

managerial solutions for capitalizing on by-products and waste in the industry. The 

conclusions of the study reveal the special potential of the fish processing industry in 

Romania and the need for superior recovery of waste and by-products from this industry by 

integration in various feeds or even food products for human consumption. 

 

Keywords: marine biomasse, bio-economy, waste and by-product valorisation; 

 

 

1.  Introduction 

 

The project SUMAFOOD (SUSTAINABLE 

PRESERVATION OF MARINE BIOMASSES 

FOR AN ENHANCED FOOD VALUE CHAIN) – 

ERANET BLU-EBIO 245/2021 is tailoring 

preservation techniques of marine biomasses by 

two demo-cases, one for a salmon slaughterhouse 

and another for macroalgae (seaweed) [4-6].  

At the salmon slaughterhouse, a technique 

for separation and fractioning of fish residues 

will be developed, and the physical and chemical 

properties of the residues will be determined to 

establish the preferable pre-processing method 

and to distinguish between food- and feed-grade 

rest raw materials. [7-9] 

Also, different cooling and freezing methods 

will be investigated and compared in terms of 

energy efficiency and shelf-life prolongation, and 

hydrolysation and oil separation will be tested to 

achieve a high-quality fish protein hydrolysate. A 

3-stage evaporation system will be applied for a 

sustainable concentration of the hydrolysate 

before drying. Three novel drying technologies 

will be investigated in the project and applied to 

both salmon residues and seaweed [10, 11]. 

Algae have gained a great deal of attention 

over the past year as a potential source of oil for 

biodiesel production.  

However, algae and other forms of marine 

biomass-kelp, in particular-could have important 

implications for energy production, as well [1-3]. 

 

2. Materials and Methods 

  

 The data investigated in this paper were 

collected from online platforms with financial 

records of Romanian companies according to the 

mailto:gaceul@unitbv.ro
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CAEN code number 1020 (Processing and 

preserving of fish, crustaceans and molluscs). 

The information was statistically processed using 

standard methodologies in order to draw 

synthetic conclusions on the development 

potential of the fish, crustaceans and molluscs 

processing industry. [12-14] 

 

3. Results 

 

3.1. Ocean Fish SRL 

OCEAN FISH SRL is a 100% Romanian 

company, founded in 1998, being the market 

leader in semi-finished fish, seafood and frozen 

or smoked fish.  

Located in Afumati on an area of 6000 

square meters, the company has a modern 

factory, equipped to the highest international 

standards. The company has a production 

capacity of 7000 tons / year. The entire 

production process takes place under the IFS, 

HACCP system, with the F306EC export license. 

 

Table 1. Ocean Fish 

Year 
Fiscal value 

(ron) 

Net Profit 

/ 

Loss (ron) 

Income 

(ron) 
Costs (ron) 

Total 

capital 

(ron) 

Fixed 

assets - 

total (ron) 

Total 

current 

assets 

(ron) 

Average 

number 

of 

employees 

Profit 

margin 

2020 173.649.698 4.622.101 181.036.096 175.607.505 31.463.806 65.784.969 67.295.106 240 
2,66 

2019 155.769.925 1.934.310 163.067.079 160.990.124 28.641.705 68.474.322 65.926.832 248 
1,24 

2018 126.830.974 2.400.174 135.068.963 132.422.754 28.301.229 73.043.294 58.873.625 225 
1,89 

2017 133.949.095 1.664.170 142.375.457 140.486.885 27.823.439 78.517.441 64.554.150 215 
1,24 

2016 141.133.823 1.113.907 145.468.759 144.309.663 28.032.953 75.326.630 62.110.790 229 
0,79 

2015 151.162.008 5.106.154 158.899.963 153.733.314 29.043.414 75.863.230 65.959.425 226 
3,38 

2014 119.332.001 1.042.229 126.648.783 125.436.390 23.961.165 70.833.956 65.697.407 214 
0,87 

2013 111.213.718 229.274 122.447.840 122.091.880 24.413.951 53.640.470 66.933.445 220 
0,21 

2012 93.060.970 3.631.791 101.769.512 97.378.743 26.231.102 52.591.382 50.874.519 186 
3,90 

2011 87.369.344 948.741 101.140.013 100.069.617 20.466.981 48.177.455 54.921.803 201 
1,09 

2010 82.369.320 4.293.454 96.519.265 91.346.893 19.518.240 31.693.175 34.868.329 170 
5,21 

2009 87.870.999 3.095.415 100.280.848 96.581.367 15.147.588 25.608.511 25.277.101 152 
3,52 

2008 48.183.488 1.925.243 54.284.540 51.969.252 11.989.103 19.617.122 23.507.165 127 
4,00 

2007 21.543.459 2.615.123 23.124.240 20.102.739 6.410.689 13.325.084 12.761.676 111 
12,14 

2006 13.665.921 1.393.369 15.012.988 13.355.644 3.858.066 10.040.338 6.769.039 89 
10,20 

2005 8.691.423 732.995 9.266.569 8.389.504 2.464.697 4.756.086 4.932.323 48 
8,43 

2004 7.161.269 713.615 8.108.567 7.325.401 732.702 2.907.766 4.180.914 46 
9,96 

2003 6.362.242 370.418 6.598.646 6.093.558 389.505 2.673.175 2.650.896 40 
5,82 

2002 4.819.120 156.749 4.916.211 4.719.003 19.086 2.431.812 2.039.759 20 
3,25 

2001 1.150.580 164.873 1.157.815 981.735 133.348 1.097.913 1.021.237 12 
14,33 

2000 0 -30.981 1.245 32.227 650.031 514.130 102.592 1 

  

Based on the data from table 1, the graphs 

from figures 1-5 were made and the main 

variations of the main financial indicators were 

highlighted, namely the fiscal value, net profit, 

income and costs of the company and the profit 

margin, as well as the average number of 

employees from the date of the company's 

founding until now. 
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Fig.1. Fiscal value of Ocean Fish company 

 

 
Fig.2. Net profit of Ocean Fish company 

 

 
Fig.3. Average number of employees of Ocean Fish company 
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Fig.4. Income and costs of Ocean Fish company 

 
Fig.5. Profit margin of Ocean Fish company 

 

3.2. Negro 2000 SRL 

Negro 2000 SRL is a private company with 

100% Romanian capital that started its activity in 

1993 and deals with the processing and 

preservation of fish and fish products. Obtaining 

the patent for invention - "installation and 

technological flow for obtaining artificial caviar, 

food made from natural products" was truly the 

beginning of the story of the company.  

The society offer its customers a diverse 

range of caviar salads, unprepared salted caviar, 

smoked fish specialties, marinated fish and fish 

salads, packaged in several weight variants under 

the brand "NEGRO 2000". 

Negro 2000 S.R.L. has been a market leader 

in fishery products since 1999 and the trend is 

constantly growing. The merits were recognized 

by awarding the first place in the national top of 

private companies in Romania and obtaining the 

diploma of excellence "European Union 

Standards".

 

Table 2. Negro 2000 SRL  

Year 
Fiscal 

value (ron) 

Net Profit 

/ 

Loss (ron) 

Income 

(ron) 
Costs (ron) 

Total 

capital 

(ron) 

Fixed 

assets - 

total (ron) 

Total 

current 

assets 

(ron) 

Average 

number 

of 

employees 

Profit 

margin 

2020 139.511.897 10.567.613 145.178.039 134.559.900 82.283.326 59.599.234 68.723.994 191 
7,57 

2019 145.676.917 10.714.527 149.894.129 137.780.385 75.431.757 55.669.582 71.486.586 212 
7,35 

2018 159.114.419 13.846.479 165.536.263 149.780.069 77.726.137 57.818.358 65.933.781 211 
8,70 

2017 162.571.033 11.215.601 167.295.462 154.466.115 61.160.353 44.474.869 57.236.058 213 
6,90 

2016 159.877.354 11.381.990 164.214.255 151.234.827 58.011.149 40.754.309 56.732.192 211 
7,12 

2015 131.372.882 12.671.852 134.264.470 119.508.803 51.313.173 34.949.156 46.143.872 213 
9,65 

2014 119.056.129 3.686.389 120.145.262 115.589.210 40.148.478 34.541.335 44.259.702 249 
3,10 
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2013 106.145.016 3.225.171 98.907.480 94.901.454 36.477.271 35.182.222 35.312.632 236 
3,04 

2012 96.427.285 468.452 93.764.541 92.869.463 33.253.305 34.910.224 31.555.091 222 
0,49 

2011 88.660.183 1.258.504 95.236.115 93.658.934 31.554.243 34.581.539 31.584.269 223 
1,42 

2010 90.951.018 1.557.156 94.622.667 92.636.716 30.295.739 35.309.785 30.045.483 244 
1,71 

2009 84.403.959 2.852.065 85.213.436 81.310.233 28.738.583 36.864.583 26.950.451 256 
3,38 

2008 83.194.652 5.083.837 84.636.201 78.515.419 29.643.820 37.842.490 26.481.249 329 
6,11 

2007 65.806.070 2.754.422 68.896.090 65.285.610 25.559.983 36.625.061 18.539.878 354 
4,19 

2006 71.750.370 8.362.860 78.027.816 68.077.321 26.305.561 20.388.874 23.060.814 342 
11,66 

2005 66.144.119 6.667.670 66.655.638 58.696.980 14.026.938 5.385.503 17.684.822 354 
10,08 

2004 50.167.232 4.005.650 50.382.579 44.936.232 8.159.267 5.012.193 11.632.065 299 
7,98 

2003 30.599.587 2.004.135 30.480.740 27.813.639 3.962.186 2.811.902 6.739.829 218 
6,55 

2002 20.120.181 1.253.098 20.633.857 18.996.701 1.958.050 1.767.828 5.000.943 143 
6,23 

2001 11.184.170 594.611 11.359.671 10.626.525 904.951 1.019.012 2.392.045 84 
5,32 

2000 7.545.708 134.798 7.592.453 7.408.974 410.339 313.178 1.625.229 55 
1,79 

 

 Similarly, the graphs in figures 6-10 were made 

for the characteristics of the fiscal value, net 

profit, income and costs of the company and the 

profit margin and the average value of the 

number of employees for the company Negro 

2000. Regarding the evolution of profit (fig. 7) it 

can be observed a significant decrease of the net 

profit for the period 2012-2014, as well as a 

decrease of the number of employees from 354 in 

2007, to 191 in 2020. 

 
Fig. 6. Fiscal value of Negro 2000 company 

 

 
Fig. 7. Net profit of Negro 2000 company 
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Fig. 8. Average number of Negro 2000 company 

 

 
Fig.9. Income and costs of Negro 2000 company 

 

 
Fig.10. Profit margin of Negro 2000 company 

 

 

3.3. PESCADO GRUP SRL 

Pescado Grup SRL is a company founded in 

2003, based in Buhuși, Bacău County. In 2020 it 

had a fiscal value of 80,352,962 lei, with a profit 

of 3,324,791 lei and an average number of 

employees of 211. 
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Table 3. Pescado Grup 

Year 
Fiscal value 

(ron) 

Net Profit 

/ 

Loss (ron) 

Income 

(ron) 
Costs (ron) 

Total 

capital 

(ron) 

Fixed 

assets - 

total (ron) 

Total 

current 

assets (ron) 

Average 

number 

of 

employees 

Profit 

margin 

2020 80.352.962 3.324.791 133.654.331 129.960.280 18.676.701 36.709.363 31.775.474 211 
4,14 

2019 78.761.777 2.093.292 127.922.446 125.414.130 16.539.277 27.970.132 32.191.720 228 
2,66 

2018 72.046.519 1.808.376 123.603.526 121.545.663 15.720.404 24.337.887 27.439.886 227 
2,51 

2017 57.959.007 2.851.260 101.574.406 98.433.967 14.922.552 22.724.819 22.218.263 245 
4,92 

2016 48.699.361 2.343.174 82.829.619 80.139.414 12.681.818 20.212.742 19.696.563 238 
4,81 

2015 42.802.023 1.239.948 70.512.074 69.058.157 10.338.585 19.228.732 17.471.650 211 
2,90 

2014 39.478.968 616.724 63.413.986 62.666.853 9.245.624 19.022.352 17.699.539 182 
1,56 

2013 39.361.783 574.465 69.011.335 68.317.872 5.701.085 16.057.884 17.957.454 181 
1,46 

2012 38.935.187 281.844 68.690.600 68.347.534 3.889.519 15.730.675 18.584.867 172 
0,72 

2011 34.738.826 71.959 61.492.919 61.372.849 3.138.109 15.986.348 16.251.483 179 
0,21 

2010 39.336.925 607.298 67.290.554 66.555.099 3.073.597 16.945.385 15.566.146 200 
1,54 

2009 39.590.298 855.119 54.670.751 53.646.267 2.458.691 18.985.826 14.401.689 211 
2,16 

2008 27.256.204 624.333 28.769.213 28.010.916 1.731.995 16.316.653 10.472.827 187 
2,29 

2007 14.462.097 322.174 14.813.360 14.432.172 727.465 13.814.872 12.698.505 141 
2,23 

2006 2.678.667 205.450 2.683.263 2.445.298 610.741 7.449.239 3.420.854 63 
7,67 

2005 1.600.397 123.407 1.606.558 1.454.054 405.291 1.584.778 211.760 39 
7,71 

2004 1.556.778 689.270 1.662.658 949.975 694.270 524.956 887.669 20 
44,28 

2003 314.342 186.700 314.342 123.986 5.000 451.163 137.896 9 
59,39 

 

The data of the main characteristics studied in 

table 3 were represented graphically in figures 

11-15. Regarding the net profit, after the 

fluctuations between 2003-2012 with a minimum 

value of 71,959 lei in 2011, there were significant 

increases, with a maximum value registered in 

2020 of 3,324,791 lei. 

 
Fig. 11. Fiscal value of Pescado Grup company 
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Fig. 12. Net profit of Pescado Grup company 

 

 
Fig. 13. Average number of employees of Pescado Grup company 

 
Fig. 14. Income and costs of Pescado Grup company 

 

 
Fig. 15. Profit margin of Pescado Grup company 
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Conclusions 
 

The analysis of the data provided by the 

studied companies reveals the following: 

- the total fiscal value from 2020 of the first 

3 largest companies in Romania reaches 

appreciable values (393.514.557 lei) and is an 

important indicator of the possibilities of 

implementing the dehydration technology 

proposed by the SUMAFOOD project. 

- the average number of employees in 2020 

of the first 3 largest companies in Romania is 642 

and allows the redirection of human resources to 

the new facilities for superior recovery of waste 

and by-products, resulting from the activity of 

companies. 

- the total net profit for 2020 of the three 

companies studied in the paper (18.514.505) 

allows by partial reinvestment the endowment 

with dehydration technologies of the by-products, 

the amortization of the investment being realized 

quickly and becoming an additional profit 

generator. 
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Abstract: The paper presents an analysis of the top 20 economic agents imported from 

Romania in the field of fish processing industry, in the context of the activities undertaken 

within the SUMAFOOD (SUSTAINABLE PRESERVATION OF MARINE BIOMASSES 

FOR AN ENHANCED FOOD VALUE CHAIN ) - ERANET 245/2021 project.  After an 

analysis of the main economic indicators: fiscal value, net profit / loss, income, expenses, 

total capital, total fixed assets, current assets, average number of employees, profit margin. 

The first five companies are then analyzed by fiscal value, studying the variation values of 

this, but also their profit, total revenues and expenses. The conclusions of the study 

underline the potential for streamlining the economic activities in the field of fishing 

industry in Romania and the importance of implementing innovative technical solutions to 

improve the processes of superior recovery of waste and by-products. 

 

Keywords: marine biomasse, bio-economy, waste and by-product valorisation; 

 

 

1.  Introduction 

 

Carbon dioxide emissions and climate 

change could have a severe effect on all fish 

species in the planet's waters, in some cases 

leading to a reduction of up to 24%, informs 

Forbes. According to the study, most fish species 

are increasingly conditioned by the concentration 

of oxygen in the water. Increasing the 

concentration of carbon dioxide in the ocean 

leads to a decrease in the concentration of 

oxygen. An increased presence of carbon dioxide 

in the atmosphere means an increase in 

temperatures, and the warmer the water, the less 

oxygen it can retain [14-16].  
Reducing the size of fish in the oceans 

would be an unbearable blow to the world's 

fishing industry. Estimated at about $ 102 billion, 

the industry is already in jeopardy because there 

are 2.5 times more fishing boats than what is 

estimated to be a sustainable operation. Excessive 

fishing has already led to declining populations 

of several fish species. The tuna population, one 

of the most affected species, has declined by up 

to 80-90% in the last century, according to the 

latest estimates. And evolution has its say, 

smaller fish are harder to fish and many species 

have adapted. 

Globally, 113 million tons of fish are 

consumed each year. This could become history 

by the end of the 21st century. 

In this context, the SUMAFOOD 

(SUSTAINABLE PRESERVATION OF MARINE 

BIOMASSES FOR AN ENHANCED FOOD 

VALUE CHAIN ) - ERANET 245/2021 project, 

primarily aims at an analysis of the current state 

of the fishing industry in the partner countries of 

the consortium and comes up with innovative 

technical solutions to streamline the processes of 

superior recovery of waste and by-products. The 

emergence of economic crises in rural areas in 

the current stage, the notion of diversification by 

launching new dimensions of fish products and 

preparations, is also a means of social 

transformation and rebalancing of fish farms. 

An important component of the Romanian 

fish production is territorially located in the 

southern region of Romania. From a territorial 

point of view, the fishing facilities in the South-

East Development Region, Constanţa and Tulcea 

counties, are registered fishing capacities with 

over 5000 ha of fishing facilities, Galati, Brăila 

and Buzău counties with areas between 1001 and 

3000 ha, and in Vrancea county these areas are 

below 500 ha. In 2008, Romania owned 40 

enterprises in the fish processing industry. In 

2005, 866 people were employed in the 
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processing industry, of which 58% were women 

[1]. 

 

2. Reasearch methodology 

 

The financial data provided by the economic 

agents in question and the official sources of 

information regarding the activity of the 

Romanian economic agents were processed 

comparatively statistically, in order to highlight 

the characteristics of the economic management 

at company level and at the level of economic 

segment.  

In Romania, the Fisheries Operational 

Program supports the development of aquaculture 

to cover market demand and increase exports in 

an increasingly competitive international 

environment. 

 

3. Research results 

 

Analyzing the data from table 1, we can see 

a significant variation of the fiscal value, 

pronouncing from the value of 901,997 lei 

(Niascharian) to the value of 173,649,698 

(Ocean Fish) [2]. The first five competitors are 

in order: Ocean Fish, Negro 2000, Pescado Grup, 

Sabiko Impex, Rolux [2-6] with turnovers 

ranging from 173,649,698 lei to 33,158,152 lei. 

 

Table 1. Turnover of the top 20 economic agents involved in the fish industry in Romania (2020) 

No. Company name Fiscal value, 2020, Lei 

1.  Ocean Fish 173.649.698 

2.  Negro 2000 139.511.897 

3.  Pescado Grup 80.352.962 

4.  Sabiko Impex 44.457.733 

5.  Rolux 33.158.152 

6.  Pomarom 30.404.123 

7.  Elixir 25.526.846 

8.  Deltaica Seafood 24.079.272 

9.  Bistromar la Timona 23.315.102 

10.  Nov'east Seafood 16.405.307 

11.  Egan Prod 5.736.059 

12.  Interfrig Fish 5.566.710 

13.  Bioprod 4.910.164 

14.  Baikal 4.573.795 

15.  BBG Acces Consult 4.024.994 

16.  Delta Fish 2.755.141 

17.  Pescom 2.745.913 

18.  Leptodactylus 1.915.932 

19.  Quality Natural 964.781 

20.  Niascharian 901.997 

 

 

Ocean Fish is a Romanian fish processing 

company. The company has a production center 

in Afumați, in Ilfov County. The company's 

product range includes smoked or marinated 

salmon specialties, various fish and seafood 

salads, as well as rolls with seaweed and 

vegetables. 
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Fig.1. Top 20 commercial agents in the fishing industry in Romania (year 2020) 

 

It is interesting to note that among the top 5 

companies by turnover, Sabiko Impex had a 

negative profit of -345,766 lei, the next three 

ranked Rolux, Pomarom, Elixir, registering 

profits of 1,970,292 lei, 2,589,773 lei, 

respectively of 2,019,202 lei, with much lower 

turnovers. (Table 2.) 

 

Table 2. The net profit from 2020 of the top 20 economic agents involved in the fish industry in 

Romania 

No. Company name Net income 2020, lei 

1.  Ocean Fish 4.622.101 

2.  Negro 2000 10.567.613 

3.  Pescado Grup 3.324.791 

4.  Sabiko Impex -345.766 

5.  Rolux 1.970.292 

6.  Pomarom 2.589.773 

7.  Elixir 2.019.202 

8.  Deltaica Seafood 1.147.075 

9.  Bistromar la Timona 1.024.817 

10.  Nov'east Seafood 547.558 

11.  Egan Prod -392.225 

12.  Interfrig Fish 333.657 

13.  Bioprod 65.564 

14.  Baikal 517.910 

15.  BBG Acces Consult -170.979 

16.  Delta Fish 361.108 

17.  Pescom 229.525 

18.  Leptodactylus 27.027 

19.  Quality Natural 17.185 

20.  Niascharian 26.490 
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Fig.2. The profit value of the 20 most important commercial agents in the fishing industry in Romania 

(year 2020) 

 

Similarly, for 2020 the chapters related to 

income and costs (table 3, figure 3) and (fig. 4) 

were analyzed. 

 

Table 3. The net income of the top 20 economic agents involved in the fish industry in Romania 

No. Company name Income 2020, lei Costs 2020, lei 

1.  Ocean Fish 181.036.096 175.607.505 

2.  Negro 2000 145.178.039 134.559.900 

3.  Pescado Grup 133.654.331 129.960.280 

4.  Sabiko Impex 48.541.472 48.837.779 

5.  Rolux 33.542.661 31.260.818 

6.  Pomarom 31.787.544 28.817.164 

7.  Elixir 25.353.245 23.036.024 

8.  Deltaica Seafood 50.399.253 49.050.346 

9.  Bistromar la Timona 24.797.116 23.603.414 

10.  Nova east Seafood 16.478.110 15.851.300 

11.  Egan Prod 6.310.640 6.702.865 

12.  Interfrig Fish 5.948.906 5.538.246 

13.  Bioprod 4.938.495 4.859.484 

14.  Baikal 4.630.204 4.074.625 

15.  BBG Acces Consult 3.741.415 3.912.394 

16.  Delta Fish 2.756.201 2.367.541 

17.  Pescom 3.474.787 3.219.020 

18.  Leptodactylus 1.968.050 1.926.176 

19.  Quality Natural 1.282.020 1.264.835 

20.  Niascharian 901.997 867.103 
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Fig. 3. The value of the net income for the 20 most important commercial agents in the fishing 

industry in Romania (year 2020) 

 

 
Fig. 4. Value of costs for the 20 most important commercial agents in the fishing industry in 

Romania (year 2020) 
 

 

Analyzing the presented data, the presence 

on the market of Deltaica SRL with incomes 

above the minimum value from the top 5 (over 

Sabiko and Rolux) can be noticed [2-13].  

This company recently benefited from an 

investment of approximately 1 million euros for 

the modernization of the fish industrialization 

processes, through the Operational Program for 

fishing and maritime affairs 2014-2020. 

 

 

 

 

Conclusions 

 

In the field of activity CAEN code Caen 

code: 1020 - Processing and preservation of fish, 

crustaceans and molluscs, a number of 63 

economic agents were identified, with a total 

fiscal value of 626.9 million lei (142.5 million 

euros), which represents. 0.04% of Romania's 

fiscal value. The total number of employees in 

this field is 1,496 employees, representing 0.04% 

of the total number of employees in Romania. 

The total profit of the companies registered 

with the CAEN code 1020 is 29.8 million lei (6.8 
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million euros), representing 0.02% of the net 

profit realized in Romania. 

Under these conditions, the modernization 

of production capacities, investments in specific 

infrastructure, the introduction of new species are 

elements that require special attention. 

 The Romanian fish products market is 

currently facing certain problems generated 

mainly by: the level of development of fish and 

aquaculture, the age of the fleet; poor 

organization of producers; inadequate control 

over the exploitation of resources; small number 

of farms in fish farming and aquaculture, etc. 

non-fulfillment of market requirements by 

products; competition for specific products with 

other EU producers. 
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Abstract: Currently wastes from the manufacture of berries (obtaining cold pressed oil 

and obtaining juice)  are low used, which means that are lost from the circular economy 

poit of view.  

 In this study, we carried  characterization of the nutritional composition of the 

waste resulting from obtaining cold-pressed sea buckthorn oil. 

We explored the physico-chemical properties as well the fatty acids profile of the waste 

resulting from obtaining cold-pressed sea buckthorn oil. 

The obtained results revealed that are a good source of protein (15,09 %), lipids (11,24 %) 

and crude fiber (9,98 %). This by-product presents a high mineral content (mg/100g): 

potassium (600), calcium (95), magnesium (81), iron (6,84), zinc (1,47) and copper (0,95). 

The total oil content of sea buckthorn waste was 11.24%. The results of the fatty acid 

profile showed that sea buckthorn waste has an  monounsaturated fatty acids (MUFA) was 

18.77%, compared to an average content of 20.70% in cold-pressed sea buckthorn oil, and 

the content of polyunsaturated fatty acids (PUFA) was 58.28 %, compared to an average 

content of 68.60% in cold-pressed sea buckthorn oil. 

 

Keywords: Sea-buckthorn, waste, physico-chemical properties. 

 

 

1.  Introduction 

 

The Hippophaë rhamnoides L., also known 

as sea-buckthorn is a species of flowering plant 

in the family Elaeagnaceae, native to the cold-

temperate regions of Europe and Asia. It is a 

spiny deciduous shrub. The plant is used in the 

food and cosmetics industries, in traditional 

medicine, as animal fodder, in horticulture, and 

for ecological purposes [1,2, 5]. 

Although the sea buckthorn production in 

Romania reaches important values, it is found 

that there is a deficit of technologies of superior 

and complete capitalization of this important 

mountain resource. Also, individual processors 

do not know or do not apply a number of 

techniques to quickly assess the quality of 

products obtained from the processing of these 

fruits. 

Currently wastes from the manufacture of 

berries (obtaining cold pressed oil and obtaining 

juice)  are low used, which means that are lost 

from the circular economy point of view.  

Sea buckthorn fruits contain high amounts 

of vitamin C, vitamin E, carotenoids, flavonoids 

and health-beneficial fatty acids, as well as 

higher amounts of vitamin B12 than other fruits. 

They also contain serotonin, a monoamine 

neurotransmitter responsible for regulating mood, 

appetite, sleep and cognitive functions, including 

memory and learning [3, 4]. 

That's why there is a need to take advantage of 

important content in bioactive compounds 

existing in these by-products which can be used 

successfully in food industry, dietary 

supplements and cosmetic industry with a 

positive impact on the consumer health and 

beauty [6,7]. 

In this context, within a European project 

(EUREKA, ctr. 188/ 2020-2023), we undertook a 

study on waste recovery from sea buckthorn 

processing. There was carried out a complete 
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characterization of the nutritional composition of 

the waste resulted from obtaining cold-pressed 

sea buckthorn oil. There were explored the 

physico-chemical properties, as well as the fatty 

acids profile of this sea buckthorn by-product. 

2. Materials and Methods 

 

2.1. Materials 

The waste resulting from obtaining cold-pressed 

sea buckthorn oil was supplied by Hofigal Export 

– Import SA (Bucharest, Romania). 

2.2. Chemical analysis  

 Moisture content was determined at 103 0C (±2 

0C) (2 g test samples) until constant weight was 

attained (ICC Standard No. 110/1).  

 The ash content was determined by incineration 

at 525 ± 250C (ICC No. 104/1).  

 Total fat content was determined by extracting 

10 g of sample with petroleum ether at 40-650C, 

using a semi-automatic Soxhlet Foss Extraction 

System 2055 (Foss, Sweden).  

 Total nitrogen (N) and crude protein content 

(N·6.25, conversion factor) was determined by 

the Macro Kjeldahl Method (Kjeltec System, 

FOSS, Sweden).  

 The method used to determine the total sugar 

was - the modified Schoorl method. All 

experiments were performed in triplicate.  

 

2.3. Crude fiber content analysis  

Crude fibers include cellulose, hemicellulose, 

and lignin. The crude fiber content of the samples 

was determined using a Fibretherm-Gerhardt 

apparatus 

 

2.4. Mineral content analysis  

Mineral content was determined using an 

atomic absorption spectrophotometer (ContrAA 

700; Analitykjena). Total ash was determined by 

incineration at 550°C, in an oven. Analysis was 

performed using an external standard (Merck, 

multi element standard solution) and calibration 

curves for all minerals were obtained using 6 

different concentrations. Dried samples were 

digested in concentrated HCl. 

 

2.5. Fatty acids content analysis 

For fatty acid determination, two reference 

standards, F.A.M.E. Mix, C4-C24 (mixture of 37 

FAME, Bellefonte, PA, USA) and SRM®2377 

(mixture of 26 FAME, NIST certified, USA) 

were used. All solvents and reagents were of 

analytical grade, especially for chromatography 

and were used for the preparation and analysis of 

fatty acid methyl esters (FAME).  

Fatty acid composition was determined based 

on the method previously described (Mihai et al., 

2019) by applying correction factors which were 

determined from both reference standards used in 

this study. Briefly, fatty acids were converted to 

FAME by mixing 50 mg fat with CH3ONa 

solution 0.5 M (4 mL) and methanolic solution of 

boron trifluoride 14% (BF3) (5 mL). Afterwards, 

the extract was diluted using isooctane (3 mL) 

and then transferred to an autosampler vial for 

GC-MS injection.  

The FAME profile of analyzed samples was 

performed by using a GC-MS system (Trace GC 

Ultra/TSQ Quantum XLS, Thermo Fisher 

Scientific, USA). Peak identification in the 

analysed samples was achieved by comparison 

with the retention times of the FAME 

components in the two reference standards used 

and the characteristic mass/charge (m/z) ratio of 

each component.   

Fatty acid composition was expressed as 

weight percentage of FAME/fatty acids 

individually determined or as sum of saturated 

(SFA), monounsaturated (MUFA), and 

polyunsaturated fatty acids (PUFA), and also 

omega-6 and omega-3 PUFA were determined.  

Samples were analyzed in duplicate, and results 

were expressed as triacylglycerol per 100 g fat 

and presented as mean ± standard deviation (SD). 

 

3. Results and discussion 

 

The chemical composition of partially 

skimmed sea buckthorn is shown in table 1. 

 

Table 1. Chemical composition of partially 

skimmed sea buckthorn (g/100 g, based on dry 

weight)  
Constituents Partially skimmed sea 

buckthorn 

Total protein (N x 6.25) 19.09 ± 0.21 

Total lipids 11.24 ± 0.12 

Total sugar 3.46 ± 0.15 

Crude fibers 10.98 ± 0.32 

Ash 1.75 ± 0.02 

* Results given as: M ± SD (mean± standard deviation) of 

triplicate trials 

 

From those presented in table 1 it is 

confirmed that partially skimmed sea buckthorn 

is a good source of bio-composites, especially 

crude fibers. 

This by-product should be considered a 

source of interesting value-added compounds 
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with known potential of prebiotic properties, 

useful for formulating functional foods as well as 

nutraceuticals. 

Also, the lipid content is not negligible, so it 

is interesting to evaluate the fatty acid profile of 

Partially skimmed sea buckthorn. 

In table 2 is presented Fatty acids content of 

Partially skimmed sea buckthorn. 

 

 

 

Table 2. Fatty acids content of partially skimmed sea buckthorn 
Nr. 

Crt. 

Coding of 

fatty acids 

Fatty acids Partially skimmed sea 

buckthorn 

1 C14:0 Tetradecanoic/Miristic  0,10 

2 C16:0 Hexadecanoic/Palmitic  21,23 

3 C16:1n7 Cis-9-hexadecenoic/Palmitoleic  0,16 

4 C18:0 Octadecanoic/Stearic  1,22 

5 C18:1n9 Cis-9-octadecenoic/Oleic  16,55 

6 C18:1n11 Cis-11-octadecenoic/Cis-vaccenic  1,34 

7 C18:2n6 Cis -9,12-octadecadienoic/Linoleic  55,25 

8 C18:3n3 Cis -9,12,15-octadecatrienoic/α-linolenic  3,03 

9 C20:0 Eicosanoic/Arahidic  0,11 

10 C20:1n9 Cis -11-eicosenoic/Gondoic  0,72 

11 C22:0 Docosanoic/Behenic  0,12 

12 C24:0 Tetracosanoic/Lignoceric  0,18 

SFA, % 22,96 

MUFA, % 18,77 

PUFA, % 58,28 

MUFA+PUFA, % 77,04 

omega-3, %  3,03 

omega-6, % 55,25 

omega-9, % 17,27 

 

The total oil content of sea buckthorn waste 

was 11.24%. The results of the fatty acid profile 

showed that sea buckthorn waste has an oleic 

acid content of 22.96%. The content of 

monounsaturated fatty acids (MUFA) was 

18.77%, compared to an average content of 

20.70% in cold-pressed sea buckthorn oil, and the 

content of polyunsaturated fatty acids (PUFA) 

was 58.28%, compared to a content 68.60% 

average in cold-pressed sea buckthorn oil. 

From the results presented above, it can be 

deduced that cold pressing of sea buckthorn 

fruits, which does not involve thermal processes, 

helps to preserve a significant percentage of 

unsaturated fatty acids found in sea buckthorn 

meal. Thus, sea buckthorn meal can be used as a 

potential dietary source of MUFA and PUFA. 

In the present study, (table 3) the contents of 

six biologically essential mineral minerals were 

analyzed: potassium (K), calcium (Ca), 

magnesium (Mg), iron (Fe), sodium (Na) and 

manganese (Mn), as well as an additional one 

essential trace element: zinc (Zn). 

 

Table 3. Mineral contents of partially skimmed sea buckthorn (mg /100 g)  

Constituents 
Partially skimmed sea 

buckthorn (mg/100g) 
RDI (FDA 2011) 

mg 

Potassium 600 ± 1.85 4700 

Calcium 95 ± 0.29 1000 

Magnesium 81 ± 0,90 400 

Iron 6.84 ± 0.35 18 

Sodium 60.25 ± 0.8 2400 

Manganese 3.7 ± 1.91 4 

Zinc   1.47 ± 1.95 15  
*Source: FDA http://www.fda.gov/nutritioneducation 
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From the performed analyses, it can be 

observed that the partially skimmed sea 

buckthorn represents a material with important 

mineral contents, 100 g of this material providing  

a part the daily intake for  according to The 

Reference Daily Intake (RDI) of macronutrients 

and micronutrients recommended by the FDA 

(2011). Specifically, 100 g of this by-product 

contain more than the necessary daily intake of 

potassium, 0.9% of manganese and 0.4% of iron 

by the necessary daily intake. 

 

Conclusions 

 

By cold processing of sea buckthorn fruits to 

obtain oil the level of degradation of the 

components of this material may be considered 

low because all steps were performed at low 

temperature. 

By removing a portion of the oil, the content iof 

n the other components increases considerably in 

waste sea buckthorn. 

In conclusion, sea buckthorn waste is a by-

product which can be placed in the category of 

functional ingredients for obtaining healthy food, 

with expectable impact on the health and 

wellbeing of consumers, athletes, vegetarian 

population included.  
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