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Introduction

Sensory analysis is a science based on tasters called ‘panels’ who use the senses of smell,
taste, touch, and hearing to measure sensory characteristics and degree of acceptability of the
product. No material can reproduce or replace human sensory responses, making sensory
evaluation as important as physico-chemical evaluation (Depledt & sauvageot, 2002).

It is very important to follow a rigorous methodol ogy to select a sensory analysisjury and
to train it well in the particularities that may present the different properties of the products to
be tested while familiarising the jury with the use of evaluation scales (L ateur et al., 2001).

With thisin mind, our work aims to contribute to the renewal of the expert panel of
generalists who are able to analyze different food products from the point of view of taste and
smell (flavour). An expert panel was formed at the University of Bejaiaafew years ago, but
since many elements of this group have left the university and others are not necessarily
available. So it is necessary to train other judges and to integrate them into the old panel. This
panel will be used for the sensory analysis of various products devel oped as part of the end-
of-cycle memoirs or as part of the research or ssmply for all the activities of the sensory
analysis laboratory of the University of Bgaiain collaboration with others universities or with
food production companies.

Thiswork is divided into three main parts:

» Bibliographic summary on sensory assessment and the steps to follow for the
establishment of ajury Expert in sensory analysis.

» Study material and description of the steps to follow to train the expert panel.

» Selection, training and validation of the trained expert jury.

It iswith thisin mind that we have opted for the production of a fresh cheese enriched with
the seeds of black sativa and damascena, to bring to the cheese the beneficial properties of
these plants as well asto improve its organol eptic characteristics essentially the aroma.
Indeed, the genus Nigella L. includes about twenty species the Mediterranean regions has a
reference to the intense black color is used in folk medicine as natural remedy number of
diseases and conditions such as asthma, hypertension, diabetes, inflammation, bronchitis,
headache, eczema, fever, dizziness and gastrointestinal disorders (Margout, D et al., 2013).

This study is divided into two parts:

% A bibliographic summary with general information on fresh cheese and nigella
(Nigella Sativa L and Nigella damascena).

s An experimental study aimed first of all to make the determinations of total
polyphenols and flavonoids and the study of the antioxidant activity and reductive
power of the seeds of Nigella sativa L and Nigella damascena. In parallel, the
preparation of five fresh cheeses A, B, C, D, E respectively (plain cheese, seasoned in
Nigella sativa oil, seasoned in Nigella sativa powder, seasoned in Nigella sativa
sheaths, seasoned in Nigella damascena sheaths). Finally, the study of the
physicochemical, microbiological and sensory characteristics of these chees
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Chapter |: Generalities on sensory evaluation and creation of generalist
panel

. Definition and purpose of sensory evaluation

According to the French norm NF 1SO 5492, sensory analysis is defined as
being “the examination of the organoleptic properties of a product by the organs of the
senses’ The human became the measuring instrument for sensory analysis methods to
characterize and evaluate products using his five senses (sight, hearing, smell, taste and touch)
(Castro et al., 2019).

The AFNOR norms define sensory evaluation as a "scientific method used to describe
measure, analyze and interpret responses to products as perceived by the senses of sight,
smell, touch, taste and hearing. Thus, the sensory analysis of a finished product or, upstream,
of a material describes all of its so-called organoleptic properties. This comparative
classification is carried out according to experimental protocol with the help of a tasters panel
(AFNOR, 2004; Avramescu et al., 2014).

1. Sensory perception

It includes five types of sengitivities:
» The visual sensitivity: is the most known sensitivity and the most involved in the
sensory evaluation, allowing the perception of shapes, colors and certain elements of
texture (Sauvageot, 1998).

> Taste sensitivity: in humans, it is responsible for sweetness, saltiness, acidity and
bitterness; it is mainly perceived at the level of the taste buds of the tongue (S
Sauvageot, 1998).

> Olfactory sensitivity: is responsible for the perception of perfume (by the direct way)
and aroma (by the retro-nasal way). When volatile substances are directly perceived

through the nose, we speak about smell. On the other hand, the aroma is perceived
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when the volatile substances are inhaled through the mouth (Sauvageot; 1998,
Sauvageot, 1998; Perrin, 2008).

Auditory sensitivity: is used in the evaluation of the texture of food products

(crunchy, crispy...), specifically chips and wafers (Sauvageot, 1998).

Somesthetic sensitivity: refers to the conscious sensations caused by the stimulation
of body tissues that are not visual, auditory, gustatory or olfactory. They are caused by
the excitation of various types of receptor nerve endings located in the skin covering
and in more profound tissues such as the conjunctive or visceral tissue and the

articular ligaments.

The different sensory thresholds

The different thresholds identified in the sensory analysis according to AFNOR (2004) and
Delwiche (2008) are:

v

Per ception or detection threshold: the smallest value of a sensory stimulus required
to awaken a perceived sensation.

Identification threshold: the smallest value of a sensory stimulus required for
recognition of the perceived sensation.

Differential threshold: the smallest value of a sensory stimulus that causes a
perceptible difference in sensation intensity.

The final threshold: is the maximum value of a stimulus above which there is no
discernible difference in sensation intensity.

The preferential threshold: isthe minimum quantitative value of a supra-preliminary
stimulus, or the critical value of that stimulus, that corresponds to the appearance of an

attraction or rejection response in relation to a neutral stimulus.

V. Sensory tests

The test plays an important role in the various sensory assessment tests. As with

any approach, the first step is to clearly define the problem and the constraints in order to

choose the tests to be put in place knowingly. A sensory analysis can serve two purposes: it

can study the differences between the proposed products or it can study their preferences. The
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type of test will differ depending on the situation. We then have the choice between tree types
of events: Discriminative, descriptive and hedonic tests that aim to identify differences
between products by analyzing and the relationships between them (Anne-Sophie, 2008).

IV.1. Discriminatory tests

Discriminatory methods are typically used when differences between the
products to be compared are imperceptible. There are various techniques, but the principle
remains the same: after evaluating the samples to be compared, participants must indicate
whether the samples are identical or different depending on the variant used. The triangular
test, the duo-trio test, and the A/Non-A test are three of the most common techniques
(Thomas, 2016).

IV.2. Descriptive tests

Descriptive analysis can be used to determine the important sensory characteristics of a
product. It allows also the classification of products in relation to each other on the basis of
the component searched, or a global evaluation of the organoleptic characteristics of the
products (Anne-Sophie, 2008).

IV.3. Hedonic tests
Hedonic methods focus on consumer preference and employ naive individuals,
with no previous experience in sensory analysis. Evaluation tests aim to process the results of

hedonic analysis of one or more products for comparison (T homas, 2016).

V. Evaluation conditions

Sensory analysis requires special rooms, the same for all tests where distraction factors are
reduced or minimal:
V.1. Local
It must allow for 04 types of activities:
» Administrative preparation of tests and their interpretation;
* Product preparation;
* Sensory evaluation of products;

» Organizing meetings with subjects (group work) (Nicod, 1998).
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a) The Tasting Room

The tasting room must be quiet and comfortable with favorable atmospheric
conditions and ambient lighting; the furniture, floors and walls must be neutral in color,
odorless and easy to clean. The organization of the tasting room must avoid that the subjects
influence each other (installation of fixed individual posts closed on three sides). The number
of tasting postsis generally between 10 and 15 with comfortable chairs (Nicod, 1998).
b) The preparation room

This room is equipped according to the nature of the products evaluated; it must have
all the material necessary for the preparation of the samples and their possible conservation as

well as for the cleaning of the recipients (Nicod, 1998).

) Presentation of samples
The samples must be representative of the product:

e Sizeof the portions: it is often limited by the amount of material available for
the same small experience, the portion should represent the product;

e Anonymity of samples. The anonymous presentation is required when
working on the qualitative and quantitative characteristics of products;

e Coding of samples: in order to identify the various anonymous products, each
of them is given acode generally with three numbers;

e Homogeneous presentation of samples: all factors extrinsic to the product
(temperature, quantity presented, container, etc.)

e Method of presentation of samples: in a general way we try to get as close as
possible to the natural conditions of consumption;

e Order of presentation of samples. the influence of the order in which the
subject tastes the products on his answers is avoided by changing this order
from one subject to another and from one repetition to the other for the same
subject (Stringler, 1998).

VI. Creation of a sensory analysis panel

A sensory analysis panel should be considered as a scientific instrument if it is
possible to obtain reliable and valid results. The tests carried out with these panels must be
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carried out under controlled conditions; the motivation of the group is the responsibility of the

panel organizer.

V1.1. Definition of the sensory evaluation panel
A sensory evaluation panel is a group of person or subjects required to perform
sensory evaluations. We can classify the groups of sensory evaluation according to their
vocation: groups with a qualitative and quantitative vocation (expert subjects), and groups
with a hedonic vocation, that isto say naive consumers (Nicod, 1998).
V1.2. Different types of subjects
Different types of subjects can be distinguished according to the following figure as follows:
e The naive subject: the person who does not meet any particular criteria;
e Theinitiated subject: the person who has aready participated in a sensory trial;
e The qualified Subject: The Subject Selected for Sensory Testing;
e The expert subject: the person who, through knowledge and experience, is competent
to provide advice in the areas on which he is consulted (1 SO8586-2, 1994).
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Figure O1: Different types of tasters (1SO 8586-2, 1994).

V1.3. Criteriafor the selection of expert subjects
According to Perrin (2008), the subjectsto be trained must satisfy different criteria:
e Trueness: the agreement between several measurements
The trueness of a measurement is the closeness of agreement between the result of the

measurement and the true value of the quantity being measured.

o Fidelity: repeatability and reproducibility
Fidelity isthe ability to give, under defined conditions of use, very similar responses when
applying the same input signal.
e Accuracy: agreement between subjects
Accuracy is acombination of correctness and precision of measurement.
e Sensitivity: the discriminating power
The final criterion for assessing the reliability of a method isits sensitivity as well as the
ability of the method to differentiate the products being evaluated (Perrin, 2008).

V1.4. Creation of the sensory evaluation panel

The verification instrument of the sensory analysis is the panel of individuals who have
been recruited and trained to perform specific sensory evaluation tasks. Their recruitment,
training, performance monitoring, instruction and motivation are the responsibility of the
panel manager. It is essential for the good functioning of the panel that "organizers' are
effectively involved in the preparation and management of the panel (Watts et al., 1989).

The formation of a sensory evaluation group involves the following steps:

Recruitment and preliminary screening;

In-depth selection;

General and specific training;

Control (reliability of responses, repeatability, etc.) (Nicod, 1998).

VI1.4.1.Taster Recruitment
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The panels of expert tasters, as well as those made with amateur tasters, can usually be
found among the staff of the institution or organization conducting the research. In general,
they will be interested in participating if they feel their input isimportant (Watts et al., 1989).
The types of recruitment can be distinguished:

e Recruitment of the internal group: it isimportant that there is a general intention to

Promote sensory evaluation in the company and especially in the direction.

e Recruitment of the external group: it requires the intervention of media, newspaper
Article, classifieds, telephone, etc. (Nicod, 1998).

In order to help recruit them, all tasters should be asked to complete questionnaires (see

appendix) that will make them specify:

> their taste for food;
> their level of interest in the project;
> the constraints to which they are subjected in terms of food or the alergies they may
have and to specify the times when they would be free for the panels,
It is also necessary to keep general information on each participant in a sensory analysis
panel (Watts et al., 1989). It is useful to have, for each subject, an information sheet
containing names, address and tel ephone number, and time availability (Nicod, 1998).

Instructionsfor tasters

> Potential tasters should be invited to attend the panel in groups of no more than 10
people;

» Thetrainer can explain the importance of sensory testing, show them the facilities and
answer any questions they may have;

» Those who participate only in on-site panels to assess the acceptability of a product
(panels of amateur tasters) do not need further training;

> Explaining the analytical method and procedures used will reduce the confusion and
will makeit easier for the tasters;

> Itisimportant that they have a good understanding of the procedures used and how to
complete the questionnaire in order to participate in the tests on the same basi's;

> Before participating in apanel, avoiding eating, drinking or smoking for at least 30
minutes before testing (Watts et al., 1989).



Bibliography synthesis

V1.4.2. Selection of personsfor the expert panels
Individuals who agree to participate in expert tasting panels must be tested to determine
if they have good sensory acuity. So they are asked to identify basic flavors and current smells
(Wattset al., 1989).
It isimportant that these people have been able to taste, smell, touch the solutions or products
used later in the selection tests, knowing their names (verify that the subjects are not agueusic
or anosmic to the different products to be evaluated), by carrying out the following tests:

e Pairing test: these tests determine the ability of subjects to recognize substances
among others.

e Discrimination tests: these tests determine the ability of subjects to detect differences
between products.

e Descriptive ability tests: these tests evaluate the level of verba creativity of
individuals, their ability to explain the terms they propose with known and explicit
references.

e Identification tests: they should only be used to check the subjects ability to

memorize.

V1.4.3. Selection Criteria
To constitute an effective descriptive sensory analysis jury, a selection must be made to the
following criteria:

e Health: Tasters must be in good health and should withdraw if their health
Condition is likely to interfere with the normal functioning of taste and smell like: colds,
alergies, medicines and pregnancy.

e Do not smoke, chew gum, eat or drink at least 30 minutes before the test begins
(Posteet al., 1991).

e Motivation: by asking the subject to describe in some line the reasons that lead
him to participate in sensory evaluation (it is important that the subject be
motivated).

e Age and sex are not selection factors. Women's performance is certainly on
average better than that of men (at any age) (Nicod, 1998).

e Availability: The availability of tasters during training and analysis is essential.
People who have to travel frequently and some production employees cannot sit on
apanel.
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e Punctuality: Punctuality is essential, not only to avoid wasting the time of
colleagues, but also to maintain the integrity of the experimental and sampling
plan.

e Verbal Communication: Depending on the evaluation method used, tasters must
demonstrate a higher ability to communicate descriptive evaluations that define and
describe the different characteristics of the products (Poste et al., 1991).

VI.4.4. Taster Training

Training should be designed to help tasters make valid and reliable judgements
independent of their personal preferences (Wattset al., 1989).
Training is an important phase in the formation of a group. According to( Nicod,1998) it must
alow the subjectsto:

v" Become familiar with the vocabulary specific to sensory analysis;

v" Memorize textures, flavors, smells and aromas characteristic;

v" Renew these dementsin acomplex product if it has very marked characteristics,

v

Calibrate over arange of known concentrations to evaluate intensities.

V1.4.5. Perfor mance control of tasters

The performance of the tasters must be monitored during the training period to
determine the progress made. This allows training to be tailored to samples and sample
characteristics that pose difficulties in identifying and eval uating tasters.

It is also possible to check the performance of the tasters during the sensory study by
comparing repeated evaluations. This ensures that tasters have reliable, consistent
performance and will indicate when they will need additional training or more motivation

(Wattset al., 1989).

10



Bibliography synthesis

Chapter |1: Generalities about cheeses

This study consists in the elaboration and validation of a panel of general experts in
sensory analysis and its implication in the analysis of cheeses. Of which it is necessary to give
asmall outline on the cheeses as well as on the fresh cheeses which are used as support to the
sensory evaluation in the practical part.

I. Definition of cheese
The name cheese is reserved for fermented or unfermented dairy products, ripened

or not obtained from the following exclusively dairy materials of origin: milk, partly or totally
skimmed milk, cream, fat, buttermilk, used alone or in a mixture and coagulated in whole or

in partial elimination of the agueous part (Joffin and Joffin, 1990).
. Cheeses Classification

Cheeses are difficult to classify because of their variety: cooked or raw, fresh, hard
or soft, pressed, bloomy or washed rind, etc. This variety is further complicated by the
overlapping characteristics that make up the classification (Mietton, 2014).

Lenoir et al. (1983); Almena-Aliste and Mietton (2014) give a synthetic and instructive
vision of the diversity of cheese making. The methods of coagulation, draining and maturation

of the curd lead to agreat variety of cheeses asillustrated in Figure 02.

Figure 02 : Calssification of cheeses (Almena-Aliste and Mietton, 2014)

11
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I11. Composition and nutritional value

Cheese is particularly rich in protein, water, bioactive peptides, amino acids, lipids,
fatty acids, vitamins and minerals as shown in Table | (Walther et al., 2008).
Tablel: Overall composition of some cheeses (Walther et al., 2008).

Constituents Fresh Cheese Soft Cheese Pressed Cheese

M oisture (g/100g of 80 50 48
cheese)

Carbohydrates (g/100g) 4 4 2,5

Fat (%) 75 24 22
Protein (%) 8,5 20 18
Calcium (mg/100g) 100 400 680
Sodium (mg/100g) 40 700 1650
Vitamin A (1U) 170 1010 1200

V. Definition of fresh cheese
Fresh cheese is a cheese that is ready for consumption a few hours after it is made, it
means it is not ripened. It has a very short time limit of consumption because of its high water
content, it lasts from one to seven days or 12 months if it is marinated in brine or in ail. It is
very easy to distinguish due to its white color, shine and lack of rind (Har butt et al., 2009).
V.  Fresh cheeseanalysis

The physico-chemical analyses that are generally carried out on fresh cheese are: the
analysis of pH, titratable acidity, fat, proteins, carbohydrates, ashs, mainly calcium, moisture
and dry matter ( Hamdy et al., 2021)

Fresh cheese is a favourable product for the development of micro-organisms
belonging to very diverse groups or species, which can come from several sources. milk,
leavening, salt or brine, equipment of the cheese factory or atmosphere of the locals . The
micro-organisms present in the cheese can be classified in 3 categories (Hermier et al., 1992;
Hadjilouka et al., 2020):

e Useful microorganismslike lactic acid bacteria;
e Microorganismsresponsiblefor alteration like coliforms;
e Potentially pathogenic microorganisms such as listeria

12
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Chapter I11: Generalities about Nigella.

|. Nigella sativa L. (black cumin)

Nigella sativa L. (NS) is an annual herbaceous plant belonging to the Ranunculaceae
family (figure 03). It is widely grown in the Mediterranean countries, Middle East, Eastern
Europe and Western Asia. The black cumin seeds taste hot-peppery and have been used as a
spice in several foods, such as bread, yogurt, pickles, sauces and salads, but also in the
preparation of black cumin paste, being considered as a valuable functional food (Toma et
al., 2015; Sharma et al., 2019).

They are extensively used in traditional medicines in Pakistan, India, China, Saudi
Arabia and the countries bordering the Mediterranean region for the treatment of asthma,
cough, bronchitis, headache, rheumatism, fever, kidney and liver disorders, influenza,
eczema, and as a diuretic, lactagogue, carminative and vermifuge (Rajsekhar et al., 2011,
Toma et al., 2015; Salehi et al., 2021).Recent scientific investigations on Nigella sativa L.
seeds and its oil indicate a number of bioactivities for the plant, which include
anticarcinogenetic, antiulcer, antibacterial and antifungal, antihypertensive, hepatoprotective,
anti-inflammatory, antipyretic and analgesic, as well as antioxidant activities such as
guenching reactive oxygen species, prevention of rheumatoid arthritis in rat models, and
antihyperlipidemic (Ahmad et al., 2013; Toma et al., 2015; Sharma et al., 2019).

Black cumin produces a wealth of phytochemicals including fixed and volatile ails,
proteins, flavonoids, glycosides, alkaloids and saponins (Telci et al., 2014; Toma et al.,
2015; Salehi et al., 2021).

Figure 03: Different parts of the plant Nigella sativa L. (Rajsekhar et al., 2011).

13
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I1. Nigella damascena L. (lady-in-a-mist)

Nigella damanscena L. (ND), commonly known as lady-in-a-mist or ragged lady, is an
annual plant belonging to the buttercup family Ranunculaceae and widespread throughout
temperate regions of Europe (figure 04). ND is grown as an ornamental plant. Its seeds are
used in traditional medicine because of their analgesic, anti-edematous and antipyretic effects
and, due to their sweet scent of strawberry, to prepare food (Toma et al., 2015; Badalamenti
et al., 2022).

The two Nigella species have been used since ancient times for medicinal purposes but
also as afood or preservative for foods. Due to its adaptability, NS had a higher commercia
value and a larger growing area than ND has had, and as a consequence there has also been
more investigation into the chemical composition and biological activity of NS than that of
ND. (Telci et al., 2014, Toma et al., 2015; Badalamenti et al., 2022).

Nigella damanscena L. contain fatty and essential oils, proteins, alkaloids, phenolic
compounds, flavonoids and saponins (Fico et al., 2000; Toma et al., 2015; Badalamenti et
al., 2022).

Figure 04: Different parts of the plant Nigella damascena L.
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l. Materials and methods

The first group of experts for the analysis of the flavour of food products was formed at
the University of Begaia in 2009; it was composed of 13 judges. A second group of
specialized experts composed of 17 judges, was formed in 2016 for the sensory analysis of
cheese. But after several years, many elements have left the University of Bejaia and others
lack availability. Currently, only 10 of them come regularly to perform analysis in the
laboratory of sensory analysis. Due to the high number of analyses that are carried out in the
laboratory, especialy during the period of completion thesis. It is necessary to train new
subjects who will progressively integrate the old group, which is the objective of this study.

All the tests were carried out at the sensory analysis laboratory of the Department of
Food Sciences (University A.MIRA, Bejaia).
A group of people of different age groups. teachers, laboratory technicians, engineers and
faculty staff are invited to participate in the selection of the group.

|.1. Proceduresfor setting up the expert pane
To constitute a sensory evaluation group, specific procedures are used, in particular: the
Spencer procedur e (1971) for the creation of a panel (general experts), for food flavor analysis.
During a period of two and a half months, potential jury members were subjected to tests based
on taste and smell, according to a standardized method (AFNOR) which is developed in order
to train agroup of generalists who, after training, would be able to evaluate different foodstuffs
from the point of view of flavor (odor, aroma, and taste): this involves the olfactogustive
complex and common chemical sensitivity (Sauvageot, 1998).
Spencer procedure has 3 phases of selection:
1- Pre-selection;
2- Selection;
3- Traning.
At the end of each test, the subject is declared able or not able to continue to the next step
(Sauvageot, 1998).
|.1.1. Pre-selection step
In this phase, we informed the teachers, technicians, engineers and staff of the Faculty

of Natural Sciences and Life and even other faculties of the University of Bgaia; that sensory
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analysis tests of pre-selection would take place, during the period of May to June 2022. For this
purpose, 50 volunteers were presented, a questionnaire were distributed (Annex 1) in order to
collect information on their sensory acuity, their availability and their motivation on the subject.

|.1.2. Selection step

This selection phase is based on the Spencer procedure, following three steps:
e Step One: Pairing test
e Stage Two: Discrimination Trials (Differential Test)
o Step 3: Test to assess the ability of subjectsto identify or describe an odour.
Before each evaluation, the tasting room must be thoroughly cleaned and prepared with the

necessary equipment for the various tests to be carried out: tasting booths (Figure 05), spittoon,
guestionnaire, etc.

Figure 05: Photograph of the tasting posts (stalls)

Step 1: Identify thefour principal flavors

The purpose of this step is to detect the incapacities of the subjects to distinguish the four
fundamental flavors (sweet, salty, bitter and acid). This step consists of presenting in a random
order four sapid solutions: sucrose, sodium chloride, caffeine and citric acid, to identify the
nature of each, the subject is informed that the sample can be: sweet, saty, bitter or acid
(Sauvageot, 1998).The solutions prepared are presented in the following table:

Tablell: Concentration of the four fundamental flavors

Solutions Concentration (mol/l)
Salt solution 0,034 (moal/l)
Acid solution 0,010 (mol/l)
Bitter solution 0,005 (mol/l)
Sweet solution 0,058 (moal/l)
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04 cups coded 1, 2, 3 and 4 were prepared, each containing one of the 4 flavors. The subject is

asked to identify the four basic flavors according to the following questionnaire:

Training for the selection of expert judgesin food sensory analysis
Test 01: Identifying the Four Fundamental Flavors

Lastand Firss Name: .......c..cooiviiiiiiiiiiieeinnen, Date: .......ccevventns Post No.:

In order to form a jury expert in sensory analysis of food, the first test corresponds to the ahility to
distinguish the 4 fundamental flavors: acid, bitter, sweet and salty.

Four cups coded 1, 2, 3 and 4 are presented to you, you are asked to taste the samples successively
without swallowing and identifying the four fundamental flavors. Each flavour must be marked with the
corresponding cup number.

N.B: Please rinse the mouth after each sample.

acid Salt
Bitter Sweet
Observation

Thank you for your participation.

Figure 06: Evaluation questionnaire for Test 1.

Step 2. The ability to distinguish sensory thresholds from the four
fundamental flavors.

The purpose of this step is to determine sensory acuity. The subject is asked to classify six
concentrations, in order of increasing intensity prepared from the four stock solutions. sweet,
salty, bitter and acid, no error is also tolerated. From each solution previously prepared, a series
of arithmetic dilutions has been prepared in accordance with (AFNOR, 1999), as indicated in
the appendix N°I1.

06 coded cups were prepared of increasing concentration for each basic flavor; the
subject is asked to identify the flavor whose concentration increases each time he goes from one
dilution to another, according to the following questionnaire:
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Training for the selection of expert judgesin food sensory analysis
Test 02: Differential classification of the four fundamental flavors

Las and First Name: .......coovviiiiiiiiieeeee e, Date ..oooviiiiiieiienn Post No: ........

06 cups coded 1, 2, 3, 4, 5 and 6 are presented to you, containing the dilutions of a single flavour and in a
ascending order respectively. You are asked to taste the samples successively without swallowing and identify
the flavor with the increase in concentration each time you switch from one dilution to another. Responses will
be provided in the newd etter asfollows:

The answers will be given in the bulletin as follows:

0: for no sensation.

X: for appearance of a sensation.

XX: for identification of the solution

XXX: for thefirst feeling of differencein concentration (a crossis added to each increase in sensation)

Please circle the flavor identified in each dilution series and rinse the mouth after each sample.

Sample 1 2 3 4 5 6 Identified
flavor
Answer Salty, Sweet
Bitter, acid

Thank you for your participation

Figure 07: Differential test Evaluation questionnaire for test 2.

Step 3: Odour Recognition
The purpose of this test is to assess the potential of subjects to describe and communicate
information about sensory responses and to become familiar with certain smells.

The subject must smell the 20 substances presented in annex |11, the subject isinvited to identify

them or at least describe them. Subjects have 45 seconds per substance (Sauvageot; 1998).

18



Experimental part |.Materials and methods

Training for the selection of expert judgesin food sensory analysis
Test 03: Odour Recognition

Last and First Namel .........ccooveviviiie e, Date ....oovvneviinnnnn. Post N°...............
The subject must smell the 20 substances presented in the table below, memorize them and then identify

them in the 20 tubes presented. The N° of the corresponding tube must be written opposite each odorous
substance:

Purebody Essential oils Aromas
Ddorous substance Tube N° | Odorous substance | Tube N° | Odorous substance TubeN°
Ammoniac Lavender Cherry
Acetic acid Thyme Vanilla
Benza dehyde Eucalyptus Strawberry

Phenol Rosemary Toffee
Butyric acid Lentistic Honey

Lemon Pistachio

Cinnamon Banana

Clove

Thank you for your participation.

Figure 08: Odour Recognition Questionnaire for test 3

After having validated the 2 phases of the selections, the judges who had given incorrect

answers were eliminated.

1.1.3. Training step
This phase consists in organizing training sessions on the analysis of cheese from the point of
view of taste and aroma. For this reason we proceeded to the preparation of fresh cheese, after
which it was analyzed by the panel that was trained.
The training procedure of the judges aimsto:
- Learn how to evaluate cheeses,
- To give purely qualitative judgments without taking into account preferences,
- Compare their perception with that of other judges in order to reduce inter-individual
differences;
- Increase their sensory knowledge (Gallerani et al ., 2000).
We used fresh cheese as an evaluation support in the sensory analysis of cheese, since it is a

neutral cheese, without specific taste, smell or texture.
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|.2. Preparation and analysis of fresh cheese

|.2.1. Preparation of fresh cheese
We used fresh cheese enriched or not with Nigella seeds as an evaluation support in the

sensory analysis of cheese, since it is aneutral cheese, without taste, smell or specific texture.
The main materials used for the preparation of cheese are:
-Raw cow's milk was purchased from afarmin the village of Feraoune (Bejaia);
-Milk powder from alocal supermarket;
-The rennet powder and lactic ferments from the laboratory of sensory analysis
- Seeds of 2 species of Nigella (Nigella sativa L. and Nigella damascena L.) and black cumin ail
for the enrichment of fresh cheese.

e Reception and filtration of milk
As soon as the milk arrives, it isfiltered to remove physical pollutants and its pH is measured to
ensure its freshness.

e Mixturepreparation and heat treatment of milk
Before beginning the manufacturing, a liter of milk or a mixture must be heated. The harmful
bacteria present in vegetative form are then eliminated by the heat treatment (at 90°C), reducing
the overall flora (Carole and Vignola, 2002; L uquet, 1994)

e Addition of rennet and ferments
After cooling the milk about 30-34°C, 2 mL of liquid rennet have been added followed
by good stirring. A firm curd is obtained after 45 min of rest. Coagulation corresponds to a
physico-chemical change of casein micelles under the action of proteolytic enzymes (rennet).
These lead to the formation of a network three-dimensional protein called coagulum or gel,
which then allows the expulsion of a large amount of water and soluble materials (Eck and
Gillis 2006).
« Filtration and draining
The curd is recovered after filtration using a sieve and a fine cloth. The draining of the
curd is done manually by pressing lightly; it allows the progressive elimination of the remaining
whey.it is necessary to exert a mechanical action (centrifugation or filtration) to obtain a
sufficiently drained cheese (Roux and Rueff, 2006)
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|.2.2. Preparation of extracts
In order to assess the phenolic compounds and antioxidant capacity of the made
cheeses, as well as the influence of enrichment with the two species of black cumin on the
phenolic compound content and antioxidant activity of the cheeses. Consequently, two
extractions were performed on the five developed cheeses as well as on the seeds of Nigella
sativa L. and Nigella damascena L.
|.2.2.1 Preparation of the cheese extract
The Apostolidis et al., (2007) procedure was modified dightly to prepare the cheese
extract; 1g of cheese samples and 10 ml of distilled water were mixed for 2 minutes. After
centrifuging homogenized samples twice for 10 minutes at 4000 rpm, the supernatant was
collected. Each sample was kept at 4 °C.
1.2.2.2 Preparation of Nigella extracts
Nigella sativa L. and damascena L. seeds served for the enrichment of fresh cheese.
The first species was purchased from herbalist in Bejaia. And the second was purchased from
a market in France. The dried seeds were ground using an electric grinder, then sieved

through a granulometric (500um) in order to recover the finest powder (Figure 09).

Figure 09: Photography of the preparation of Nigella seed powder.

In this study, the extraction was carried out by combination of tow method described by
(Venkataswamy et al., 2017; Yacine et al., 2013) slightly modified. It entails macerating the
fine powder obtained with aratio of 1:10 (m/v) in the mixture of methanol/water (80:20, v/v)
for 30 minutes while being continuously stirred and shielded from light with a magnetic
blender. After that, the solution was centrifuged twice for 10 minutes at 4000 rpm. After

being separated; the supernatant was continuoudly stirred into a mixture of water and
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methanol that was twice as large. The precipitate went through a filtering and methanol
washing process before being dried at 40°C until stabilization.
Thisis how the extracted yield is determined:

drymatterweight

Extraction yield = x 100

initialpowderweight

[.2.3 Quantification of phenolic compounds in cheese and Nigella extracts
[.2.3. 1 Total phenolic content
The total phenolic was assayed (Figure 10) according to the method of by using the Folin-
Ciocalteu reagent (Vazequez et al., 2015).

Figure 10: Phenolic content protocol by Vazequez et al. (2015)
All samples were prepared at room temperature and in low-light conditions. The intensity of
the bleu colours shows the presence of phenolic content (Bucic et al., 2007).
The Determination of total phenolic content was carried out and calculated from the calibration

curve obtained with Gallic acid, which was used as a standard and results were expressed in
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mg of Gallic acid equivalent per gram of dry extract (mg AGE/g dry extract) or (mg AGE/
100g of cheese).

1.2.3. 2 Flavonoids content

The flavonoids in our extracts are measured using the aluminum chloride technique
(Figure 11), the yellow color indicates that flavaonoids are present in the extract (Katz et al.,
2011).

Figure 11: Flavonoids content Protocol (Katz et al., 2011).
The Determination of flavonoids was carried out in a duplicate and calculated from the
calibration curve obtained with Quercetin, the results were expressed in mg of quercetin

equivalent per gram of extract (mg QE / g dry extract ) or (mg AQE/ 100g of cheese).

|.2.4 Antioxidant activity of cheese and Nigella seeds
1.2.4.1. 1, 1-diphenyl-2-picrylhydrazy radical (DPPH-) inhibition assay

The DPPH " radical scavenging assay has been used constantly to evaluate the ability of

antioxidant molecules to scavenge free radicals, and it is considered one of the straightforward
and common colorimetric approaches to examine the antioxidant properties of pure and natural
compounds (Mishraet al., 2012).

The reduced form of DPPH is produced when the solution of DPPH® is combined with a

molecule that may donate an electron or a hydrogen atom. Thisresultsin the loss of the purple
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color and the appearance of a residual pale yellow color because of the presence of the picryl
group (Figure 12).The maximal absorbance of the DPPH radical lies between 517 and 520 nm,
and it declines as the radical’'s concentration is lowered (Marxen et al., 2007).The intensity of
the purple color decreases after being reduced by an electron or a hydrogen radical given by an
antioxidant molecule (Alsar af et al., 2020).

Figure 12: Reducing form of DPPH (Khan et al., 2021).
The protocol used is presented in the following figure:

1ml of DPPH
solution
0,025¢/I

200uL of extract

Incubation for 30 minutes

The absorbance of all the extracts was measured by
the spectrophotometer (UV-9200) at 517 nm

Figure 13: DPPH protocol (Apostoldis et al., 2007).
The experiment was performed in triplicate. The % inhibition of DPPH radical was computed by
the following formula:

% Radical scavenging activity = 24459 o 100

Artl

Where:

A ctl = absorbance of the control;
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A sam = absorbance of the sample extract;
1.2.4.2 Iron reducing power test

Reducing power depends upon the capacity of electron transfer and may therefore, act as
a prominent indicator for its antioxidant potential (Koruthu et al, 2011).In this study, the
yellow color of the test solution changes to green depending on the reducing of test sample. The
presence of reducers in the solution causes the reduction of the F** / ferricyanide complex to the
ferrous form. The intensity of the green color was measured at 700nm (Gulcin et al, 2005).

The protocol is presented in the following figure:

0,5 ml of extract

A4
1, 25 ml of phosphate buffer (0,2M) PH= 6, 6

v

1,25 ml of potassium ferricyanide

v

Incubation for 30min at 50 C°

v

1,25ml of TCA (10%)

v

Centrifugation for 10min at 3000 tr/min

v

1,25 ml of supernatants

V

1.25 ml of distilled water

v

0,25ml of Fecl® (0,1%)
v

Incubation10min and absorbance at 700

Figure 14: Iron reducing power test
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1.2.5. Physico-chemical analysis of cheese
The physico-chemica analysis of cheese was conducted at laboratory of physic-
chemistry of food at the University of Bejaia and at a private laboratory of food quality control
(Idres laboratory).
1) pH measurement
The pH depends on the concentration of protons in a medium; it is the logarithm of the
molar concentration of the hydronium ion (H30 * (Jaques, 1998). We can determine a food's
freshness by measuring its PH (Car ol and Vignola, 2002).
1g of cheese is mixed with 9 ml of distilled water and homogenized. The pH of the sample is
determined after one hour using a digital pH meter where the electrode was inserted directly into
the sample. This procedure was performed in triplicate (Owusu-Kwarteng et al., 2012).
2) Titrable acidity
The titratable acidity expressed in degree Dornic (°D), or in gram of lactic acid in 100g of
food product was determined after titration with a solution of NaOH (N/9) in the presence of the
colored indicator phenolphthalein at 1% (w/v) considering that 1 ml of NaOH solution
corresponds to 0.01 g of lactic acid per cent or 10°D (Shori et Baba, 2013).
10g of cheese were added to 90ml of distilled water. The mixture is well homogenized, then 10
ml of this suspension istitrated by the soda N/9, in the presence of phenolphthalein at 1% (w/v).
The phenolphthalein indicates the limit of neutralization by color change (pale pink), the
results are expressed in degree Dornic by gram of cheese (°D/g) (Zoinoldin et Baba, 2009).
3) Evaluation of moistur e content
The moisture of afood is the amount of free water it contains. Its determination is done
by drying in a ventilated oven at 105 ° C until the mass of the food remains constant (AFNOR,
1999).
3 Petri dishes containing (2g) of each cheese sample were placed in a ventilated oven at 105°C
for 3h.

w-wh

H () = £

x 100

W: theinitial weight of sample (g)
W': thelossin weight (g) on draying
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4) Carbohydrate deter mination
The BERTRAND method is applied for the determination of carbohydrates in cheese samples.
This method allows the determination of oses and reducing osides. It is a reductimetric method
based on the reducing properties of oses towards the ions Cu2* ions of Fehling's liquor in basic
medium and at boiling.
e Procedure
Weigh 5g of cheese in an erlenmeyer flask (PE test tube) ,Add 10ml of distilled water and
shake to dissolve the cheese,Add 2ml K+ 15% ferrocyanide and 2 ml zinc acetate
30% (defecation) and let 15min ,Add 10ml of HCL 83g :L to hydrolyze water bath Neutralize
the HCL with NaCOs and adjust to 100ml with distilled water then filter ,Put 20ml of
Fehling's liqueur A and 20ml of Fehling's liqueur B in an Erlenmeyer eyer flasflask and add
20 ml of thefiltred solution ( Test portion PE *) .
Heat to boiling for 3 min and alow cooling by tilting the Erlenmeyer flask, Filter and
washing the precipitate to remove any excess Fehling’s liqueur with hot distilled water.
The expression of the results is as follows: calculation of (X) according to the formula below:
(Cb.f)=X
Cb: burette drop
f : Correction factor
Find the equivalent of (X) onthe BERTRAND table: it corresponds to (Y) which is replaced
In the formula bel ow:
5) Determination of fat
After dissolving the cheese proteins with sulfuric acid, the fat is separated by centrifugation in
a butyrometer, the separation being favored by the addition of a small quantity of iso-amyl
alcohol (Journal official N°67 du 12/11/2014).
Weigh 3g of cheese, cross it in the butyrometer ,Place the butyrometer in the water bath for
5min at (65 + 2°C) ,Remove the butyrometer rom the water and shake for 10s Repeat the last
two operation until the proteins are dissolved , Remove the butyrometer from the water bath
and add 1ml of iso-amyli alcohol shake for at least 3s,Add the sulfuric acide Shake the
butyrometre for 10s, as a soon the fat has risen in the butyrometre chamber , turn it over again

so that the acid flows out of the stem , Place the butyrométre in the water bath for 5min .
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Remove the butyromeétre from the water bath, centrifuge at a relative centrifugal acceleration
of (350 +50) g for 10min, Place the butyrometre in the water bath for 5min Remove the
butyrometre frome the water bath .The reading should be made to the nearest half step (25%).
Expression of the results as follows. B-A

A: thisisthe reading taken at the lower end of the fat column.
B: thisisthe reading taken at the upper end of the fat column.

6) Determination of the dry extract
Drying of aweighed test sample and mixing with sand by heating in an oven set at 102°C.
Weigh the dried test sample to determine the mass loss (Jour nal official N°25 du 04/05/2014).

Place 3g of the cheese on a surface of the capsule, Heat the capsule with its lid placed next
to it, in the oven set at 102°C, and then dry the contents for 3hours. Mix the test sample and
sand thoroughly and distribute the mixture evenly. Put the lid back on the capsule and let it
cool down in the desiccator to room temperature .Reheat the capsule with itslid for lhour, put
the lid back on the capsule and let it cool down to room temperature in the desiccators, Weigh
the capsule with itslid to the nearest 1mg and record the mass with 4 decimal places.

Repeat the last procedure until you observe between two successive weightings a decrease in
mass less than or equal to 2 mg or an increase in mass, Record the minimum mass of the
capsule.

Expression of the results as follows:

wi = e W) 1094

m;-mg

- mu the massin g of the prepared capsule.
- mz themassin g of the test sample and the capsule before drying.
- ma3: themassin g of the capsule used for the blank test.

- M themassin g of the capsule prepare.
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7) Determination of crude protein

According to (Lecoqg et al., 2021) in order to determine the amount of protein contained
in the cheese samples we preceded to the determination of total nitrogen by the Kjeldahl
method. This method is based on the transformation of organic nitrogen into ammonium sulfate
under the action of sulfuric acidin the presence of a catalyst .The latter is carried out in three
phases : digestion (mineralization), distillation and titration (I so 8968-1 :2001) .

» Mineralization

In a Kjeldahl flask, 0.5 g of a ground cheese sample, 2 g of a catalyst (selenium,
potassium sulfate and copper sulfate) and 20 ml of concentrated H2SO4 (97%).concentrated
(97%). This mixture has a black color.

Then the heat the matra until the black color turns into a clear color, at which point the
organic nitrogen is clear color, a which point the organic nitrogen is transformed into mineral
nitrogen. After cooling, transfer the mineralized sample to a vial and adjust the volume to 100
mL with distilled water.

» Dustillation

This is carried out in a Buchi B-324 distillation unit. Introduce in a flask, 20mL of the
contents of the flask, 50 mL of distilled water and 50 mL of the soda (40%). In parallel, add 20
mL of boric acid (H3BOs) (4%) with a few drops of color indicators (methylene red and
methylene blue). The digtillation is stopped after 4 minutes from the beginning of boiling.

> Titration

As boric acid was used as ecovery solution, the excess of borate anions is then titrated

with sulfuric acid (0.02N) until the color change from green to pink-violet. The total nitrogen is

calculated according to the following formula:

N % = ((V1-V0) x0.28) /Pessai x100

N%: Percentage of nitrogen.

P% : Percentage of protein.

V1: Volume of the concentrated sulfuric acid (mL).

VO: Volume of concentrated sulfuric acid used for the control (mL).
P test: The mass of the test sample (g).
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The total nitrogen content is converted to crude protein content according to the following
formula

Crude protein content (%) = N total (%) x 6,25

Where 6.25 is a conversion factor based on the average protein nitrogen content.

8) Determination of salt

The Mohr's method is used for the determination of salt, for that the chlorides are
determined in neutral medium by titrated solution of silver nitrate in the presence of potassium
chromate. The end of the reaction is indicated by the appearance of the characteristic red color
of silver chromate (Journal official N°17 du 18/03/2018).

Weigh 2g of cheese ,Add 25ml of distilled water and shake to dissolve the cheese Add 2ml
K* 15% ferrrocyanid and 2 ml zin acetate 30% (Deification) and let stand for 15min .
Pouring 25ml of the filtered solution into an Erlenmeyer flask and make up to 100 ml with
ditilled water .Add 1ml of 5% K* chromate, Titrate with 0.1N silver nitrate AgNOa.

Expression of the resultsis asfollows:

NaCl % = cb* N * f * (100 /PE) * invdill * (Meg NaCl)/1000)

Cb: burette drop

N: normality

F: correction factor.

Pe: test sample.

Invdill: inverse dilution.

MegNaCl: equivalent mass NaCl (58.5g/mol).
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|.2.6. Microbiological analysis of cheese
The microbiological analyses were carried out according to the protocols of the executive
decree of 02 july 2017 of the official journal of the Algerian Republic. This last aims on the one
hand to preserve the prganoleptic and sensory characteristics of the product, therefore to extend
its shelf life and to prevent food poisoning due to the presence of pathogenic microorganisms
before transmission to the consumer (Giraud et al., 2012).
1) Preparation of the stock solution and decimal dilutions
Under aseptic conditions, weigh 10 g of test sample of cheese made directly into the
container. Add 90 ml of Tryptone salt-water diluent at pH (7.5 = 0.2). Blend until the product
is well homogenized (1 minute to 3 minutes). A series of decimal dilutions is performed by
taking 1 ml of the mother solution in 9 ml of physiological water which congtitutes the dilution
(10-1), after homogenization of the latter, the same operation is repeated for the successive
dilutions in order to prepare the appropriate number of decimal dilutions for the counting of
each flora (JORA N°38, 2014).
2) ldentification of Escherichia coli
The culture medium used is agar a la bile, red neutral, violet crystal and lactose
(VRBL), which inhibits the growth of gram-positive bacteria, as well as gram-negative
bacteria. The petri dishes are seeded with sterile pipettes. With 1 ml of dilution 102, the second
box of dilution 102 Poured 15 ml on the petri boxes of the VRBL agar. Carefully mix the
inoculums in the culture medium and let the mixture stand solidify by placing the petri dishes
on a cold, horizontal surface. After solidification of the mixture, add a layer of about 5 ml of
the VRBL agar also mix carefully as described at the beginning to prevent spreading of
colonies. Reading is done after 24-48 hours incubation at 44°C by counts of purple red
colonies with a diameter greater than or equal to 0,5 mm. (JORA N°75, 2017).
3) ldentification of coagulase positive staphylococci
Surface inoculate 1 ml of the stock solution on baird parker agar poured onto two petri
dishes.Under the same conditions, inoculate decimal dilutions obtained from the test sample
or the stock suspension, at the rate of two dishes per dilution. Incubate dishes at 35° C or 37°
C for 18 h to 24 h and, if necessary, an additional 24 h from the number of characteristic
colonies per Petri dish, calculate the number of coagulase positive staphylococci per mL or
per gram of test sample (JORA N°68, 2014).
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4) ldentification of Salmonella

*  Pre-enrichment
259 of each fresh cheese sampleis put in 225 ml of TSE. After 30 min 2.25 ml of an agueous
solution of bright green is aseptically introduced into each sample. Mix thoroughly. Incubate
inthe oven at 37° C for 20 + 2 hours.

= Enrichment
Add 10 ml of the pre-enriched mixture to 100 ml of selenite-cystine broth and incubate at
37°C = 1for 48 hours.

= |solation
After incubation, perform stratum isolations on the surface of two solid selective media
preferably cast in Petri dishes. Use Hektoen agar then return the plates to the oven at 37° C
for 18 to 20 hoursif the development is insufficient to continue the incubation.
Salmonella are presented as blue-green colonies with a black center on Hektoen agar (NA
2688).

5) ldentification of Listiria monocytogenes
The detection of Listeria monocytogenes requires a pre-enrichment of 25g of food in

225ml of Fraser selective pre-enrichment broth, homogenized with a Stomacher type
homogenizer. After 4 hours, half a Fraser supplement is added. Once incubated for 24 hours
at 37°C. 0,1ml of the pre-enrichment medium is inoculated into test tubes containing 10 ml of
Fraser broth. After incubation at 37°C for 48h, the broths with a positive reaction take on a
dark coloration which can be black or dark brown while those with a negative reaction retain
the straw coloration of the freshly prepared broth. A 0,1ml volume of the enrichment broth
was placed on selective agar (PALCAM or OXFORD) and incubated at 37°C and observed
for 48 hours. Suspect colonies were purified on tryptone soy agar with yeast extract (TSA-
Y E) and incubated for 24 hours at 37°C (1SO 11290-1).
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The following table summarized all the microbiological analyses performed:

Tablelll: Microbiologic criteria and procedure of the germ search according to the standard:

Searched Levy Cult_ure Seeding | Incubation Description Standard
germs medium
1ml of the pink to
Escherichia | stock solution On the purple o
coli 1ml of the VRBL surface | 44 °C/ 24h colonies ‘;OOIF;A N*75,
1/10 dilution with hao
. Black JORA N°65
Staphylococcus | 1ml of the_ Baird- On the 37°C/48h Colony with | art 2019/ art,
Aureus stock solution | Parker surface
halo 2014
S Black
Listeria 25g of the En o .
monocytogenes | stock solution Oxford masse 37°C/24h ﬁanI:ny with | 1SO 11290-1
NA 2688
lmondla | 290Tthe | |onthe | 37°Ci2ah %ﬁyk\)}v?teh
stock solution surface | 48h JORA N°44,
black centre 2017

1.2.7. sensory evaluation of cheese

The sensory evaluation was carried out at the level of the sensory analysis laboratory of

the University of Bgaia. Two types of analysis were carried out:
- A sensory analysis for which we called up on the expert panel that we trained during this
study.
- A hedonic analysis that we used a consumer panel of 120 naive individuals

Five samples of cheeses (Enriched and no enriched cheeses) were presented for each taster
with a questionnaire to be compl eted see (appendix).
The various samples presented are as follows:
- Cheese A: not enriched
- Cheese B: enriched in Nigella sativa L. ail;
- Cheese C: enriched with Nigella sativa L. seeds powder
- Cheese D: enriched with Nigella sativa L. seeds,
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- Cheese E: enriched with Nigella Damascena L. seeds.

The data collected from the questionnaires distributed to the judges were processed using the
software XL STAT version 2014, which is a complete tool for data analysis and statistics,
involved in marketing studies and consumer behavior analysis. This software uses Microsoft
Excel as an interface for data recovery and display of results. However, all mathematical
calculations are performed outside of Excel. Access to the various modules is possible through
menus and toolbars (Addinsoft, 2013).

The main features of this software used to interpret the results of the sensory evaluation
performed are: Product characterization, after completing a Principal component Analysis
(PCA), Agglomerative Hierarchical Clustering (AHC) and Preference MAPPING (PREFMARP).
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Conclusion

The work carried out in the sensory analysis |aboratory was aimed at developing and
validating a panel of expertsfor sensory analysis. The setting up of this panel involved several

steps:

e Recruitment and selection: according to the distributed questionnaire, out of the 50
people recruited, 27 were eliminated for various reasons such as: health problems, lack
of availability, lack of motivation...

¢ In-depth selection: the SPENCER method adopted includes a total of 3 selection tests,
after which a panel of 11 judges was formed.

e Training: The panel of 11 judges was selected to participate in a training session,
analyzing a food, in our case they analyzed 5 samples of fresh cheese. The results
obtained are that the judges preferred the cheeses seasoned with Nigella damascena L.
seeds (67%) and Nigella sativa L. oil, followed by the cheese seasoned with Nigella
sativa powder, These judges will be called to a meeting where the panel we
have formed will join the old panel. In order to explain their roles and discuss all the
difficulties and the mistakes made during the training sessions and during the analysis
of the food products. This panel will also be called upon to continue regular training
sessionsin order to retain their sensory skills and complete their training.

During this study, we also learned the process of making fresh cheese prepared
with 100% cow's milk. Five types of fresh cheese have been prepared (enriched and no
enriched). Some photochemical analyses and a study of antioxidant activity were carried out
for the seeds of Nigella sativa and Nigella damascena used for enrichment of cheese. The
results obtained confirm that these seeds of are quite rich in phenolic compounds and have a
significant antioxidant activity, which can enriched the prepared cheeses. As well as to the
improvement of organoleptic characteristics essentially the aroma.

The results of the physico-chemical analyses of fresh cheese show that it is a good
source of total dry extract (40.7%) and fat (20.5%), quite rich in protein (13.2%), but not rich
in salt (0.68%) and carbohydrates (0.1%).

The results of the microbiological analyses show that this cheese has a good
microbiological quality, which makes them suitable for consumption.

The results of the sensory evaluation, show that cheeses seasoned with seeds of
Nigella damascene and Nigella sativa oil are more appreciated (67%), by their aroma and
tartinability. Followed the cheese seasoned with Nigella sativa powder (56%). In the end, the
least preferred (33%) cheeses are not enriched cheese (A) and seasoned with Nigella sativa
seeds (D).

50



Références bibliographique

A

Addinsoft, (2013). XLSTAT, Analyse de données et statistique avec Mx Excel.
Addinsoft, NY, USA.

Aouey, B., Samet, A.M ., Fetoui, H., Simmonds, M..S., Bouaziz, M ., 2016.
Anti-Oxidant, Anti-Inflammatory, Analgesic and Antipyretic activities of
grapevine leaf extract (Vitis vinifera) In mice and identification of its active
constituents by | ms/ms analyses. Biomed.Pharmacother 84, 1088-1098
AFNOR. (1999). Lait et produitslaitiérs. Tome 1, 147p.

AFNOR (2004) Caractérisation sensorielle des matériaux— Recommandations
pratiques pour |'analyse tactile de la matiére premiére au produit fini. Référentiel de
Bonnes Pratiques BP X10-041, La Plaine Saint Denis: AFNOR Editions, 2004

Ahmad, S.; Beg, Z.H. (2013) Elucidation of mechanisms of actions of
thymoquinone-enriched methanolic and volatile oil extracts from Nigella sativa
against cardiovascular risk parameters in experimental hyperlipidemia. Lipids
Health Dis. 12, doi: 10.1186/1476-511X-12-8.

Akin, N.; Aydemir, S.; Kocak, C.; Yildiz, M. (2003).A Changes of free fatty acid
contents and sensory properties of white pickled cheese during ripening. Food
Chemistry, 80, 77-83.

Almena-Aliste, M., and Mietton, B. (2014). Cheese classification,
characterization, and categorization: a global perspective. Microbiologyspectrum,
2(1), 2-1.

Alsaraf, S, Hadi, Z., Al-Lawati, W. M., Al Lawati, A. A., and Khan, S. A.
(2020). Chemical composition, in vitro antibacterial and antioxidant potential of
Omani Thyme essential oil along with in silico studies of its maor constituent.
Journal of King Saud University-Science, 32(1), 1021-1028.

Anne-Sophie, G., Pillet, M., and Maire, J. L. (2008) CONTROL OF
VARIABILITY FOR MAN MEASUREMENT. Evaluation, 1(2), 3.



Références bibliographique

Apostolidis, E., Kwon, Y. |., and Shetty, K. (2007). Inhibitory potential of herb,
fruit, and fungal-enriched cheese against key enzymes linked to type 2 diabetes and
hypertension. Innovative Food Science & Emerging Technologies, 8(1), 46-54

Avramescu, A. M., Bazzaro, F., Mahdjoub, M., Sagot, J. C., and Simion, |I.
(2014). Elaboration d’ une approche d’ analyse sensorielle tactile des materiaux bio-
sources. UPB Scientific Bulletin, Series B: Chemistry and Materials Science.

B

Badalamenti, N., Modica, A., Bazan, G., Marino, P., and Bruno, M. (2022).
The ethnobotany, phytochemistry, and biological properties of Nigella damascena—
A review. Phytochemistry, 113165.

Boufeldja Wahiba and Hadef Zahra, (2021). Mycochemical contents, Free-
radical scavenging capacity and antimicrobial activity of wild edible mushroom
from Algeria. South Asian J Exp Bial, 11(5), 605-618.

Bucic-Kojic, A., Planinic, M., Tomas, S, Jokic, S., Mujic, |., Bilic, M., and
Velic, D. (2011). Effect of extraction conditions on the extractability of phenolic
compounds from lyophilised fig fruits (Ficus carica L.). Polish Journal of Food and
Nutrition Sciences, 61(3).

C

Castro, J., Gorza, M., Rodriguez, N., and Sidi, O. (2019). Profil sensoriel de
trois types de pomme: Analyse sensorielle descriptive et interprétation statistique.
In Exercice pédagogique Sup Agro Montpellier.

Calga, C., Barros, L., Antonio, A. L., Ciric, A., Barreira, J. C., Sokovic, M.,
and Ferreira, I. C. (2015). Development of a functional dairy food: Exploring
bioactive and preservation effects of chamomile (Matricariarecutita L.). Journa of
functional foods, 16, 114-1



Références bibliographique

D

Depledt, F., and Sauvageot, F. (2002). Evauation sensorielle des produits
alimentaires. Techniques de I'ingénieur. Agroalimentaire 3, F4000. 1-F4000. 24.

Delwiche, J. (2008). Psychological considerations in sensory analysis. In The
sensory evauation of dairy products (pp. 7-15). Springer, New York, NY. J.
(2008). Psychologica considerations in sensory anaysis. In The sensory evaluation
of dairy products (pp. 7-15). Springer, New York, NY.

Doshi, P., Adsule, P., Banerjee, K., (2006). Phenolic composition and,
antioxidant activity in grapevine parts and berries (Vitis vinifera L.) cv. Kishmish
Chornyi (Sharad Seedless) during maturation. Int. J. Food. Sci. Technol 41, 1-9.

E

Eck et GillisJC, (2006). Le fromage, Lavoisier, 3eme édition, Paris. P.874.

El Hatmi, H., Jrad, Z., Mkadem, W., Chahbani, A., Oussaief, O., Zid, M. B,
and Mihoubi, N. B. (2020). Fortification of soft cheese made from ultra-filtered
dromedary milk with Allium roseum powder: Effects on textural, radical

scavenging, phenolic profile and sensory characteristics. LWT, 132, 109885.

G

Gallerani, G., Gasperi, F and Monetti, A. (2000). Judge selection for hard and
semi-hard cheese sensory evaluation. Food Quality and Preference, 11(6), 465-474.
Giraud, G., Tebby, C and Amblard, C. (2012). Consumer proximity and
knowledge about PDO cheeses. Economie Rurale, (329), 33-47.

Giilgin, I. Alici, H. A. and Cesur, M. (2005). Determination of in vitro
antioxidant and radical scavenging activities of propofol. Chemical and
Pharmaceutical Bulletin, 53(3), 281-285.



Références bibliographique

H

Harbutt, J. (2009). World cheese book. Penguin, p10.

Hamdy, A. M., Ahmed, M. E., Mehta, D., Elfaruk, M. S.,, Hammam, A. R., and
El- Derwy, Y. M. (2021). Enhancement of low- fat Feta cheese characteristics
using probiotic bacteria. Food Science & Nuitrition, 9(1), 62-70.

Hadjilouka, A., and Tsaltas, D. (2020). Cyclospora Cayetanensis—Major
Outbreaks from Ready to Eat Fresh Fruits and V egetables. Foods, 9(11), 1703.
Hermier J., Lenoir J., Weber F. 1992. Les groups microbiens d'intérét laitier,
CEPIL, Paris, 6 p.

I
ISO 8586-2, (1994). Anayse sensorielle — Guide général pour sélection,

I'entrainement et le contrble des sujets, partie 2 : Expert, Internationa
Organisation for Standardisation ,1994.
Iso 8968-1, (2001). fromage et fromage fondu, détermination de la teneur en

proteines.

J
Javorkova, V., Vaclavik, J., Kubinova, R. et Musdlik, J. (2011). Comparaison de

I’activité antioxydante et de la teneur en polyphénols de différents extrais de
Nigella sativa, Nigella orientalis et Nigella damascena. Revue scientifique de
phytotechnique et de zootechine.

Jaques, P. A. (1998). Development characterization and application of a sodium
chloride aerosol bolus dispersion technique for the detection of effects of airborne

irritants on the small airways of the human lung. New Y ork University.

Joffin C. et Joffin J-N, (1990). Microbiologie alimentaire. 5eme édition, centre
régional de documentation pédagogique d’ aquitaine, p. 91.



Références bibliographique

®
%

K

Khan, Y., Khan, S. M., ul Haq, |., Farzana, F., Abdullah, A., Abbasi, A. M.,
and Shah, H. (2021). Antioxidant potential in the leaves of grape varieties (Vitis
vinifera L.) grown in different soil compositions. Arabian Journal of Chemistry,
14(11), 103412

Katz, D. L., Doughty, K., and Ali, A. (2011). Cocoa and chocolate in human
health and disease. Antioxidants & redox signaling, 15(10), 2779-2811.

Koruthu, D. P., Manivarnan, N. K., Gopinath, A., and Abraham, R. (2011).
Antibacterial evaluation, reducing power assay and phytochemica screening of
Moringa oleifera leaf extracts: effect of solvent polarity. International Journal of
Pharmaceutical Sciences and Research, 2(11), 2991.

L

Lateur M, Planchon V, Moons E, (2001). Evaluation par I’ analyse sensorielle des
gualités organol eptiques d’ anciennes variétés de pomme .Biotechnol .Agron
soc.ENVIRON. (5) ,180-188 .p1

Lapointe-Vignola, C. (2002). Science et technologie du lait: transformation du

lait. Presses inter Polytechnique.

Lenoir J, Lambert G, Schmidt JL et Tourneur C. (1983). La maitrise de bioréacteur
fromage. Biofutur 41, p.23650.

Lecocq, A., Natsopoulou, M. E., Berggreen, I. E., Eilenberg, J., Heckmann, L. H. L.,
Nielsen, H. V., and Jensen, A. B. (2021). Probiotic properties of an indigenous
Pediococcus pentosaceus strain on Tenebrio molitor larval growth and survival. Journal of
Insects as Food and Feed, 7(6), 975-986.



Références bibliographique

®
%

®
%

®
%

®
%

Luquet, F. M. (1994, June). Technological evolution in dairy products from
craftsmanship to bio-technology. In Dairy Products in Human Health and Nutrition:
Proceedings of the 1st World Congress of Dairy Products in Human Health and
Nutrition/Madrid/Spain/7-1 (p. 31).

M

Masmoudi, M., Ammar, I., Ghribi, H., and Attia, H. (2020). Physicochemical, radical
scavenging activity and sensory properties of a soft cheese fortified with Arbutus unedo L.
extract. Food Bioscience, 35, 100579.

Mackd, I., Buiika, F., Pavlinek, V., Lecianova, P., and Hrabé, J. (2008). The effect of
pectin513 concentration on viscoelastic and sensory properties of processed cheese.
International 514 Journal of Food Science and Technology, 43, 1663-1670.

Margout, D., Kelly, M. T., Meunier, S, Auinger, D., Pelissier, Y., and Larroque, M.
(2013). Morphological, microscopic and chemical comparison between Nigella sativa L.
cv (black cumin) and Nigella damascena L. cv. Journal of Food, Agriculture &
Environment, 11(1), 165-171.

Mariod, A. A., Ibrahim, R. M., Ismail, M., et Ismail, N. (2009). Antioxidant activity
and phenolic content of phenolic rich fractions obtained from black cumin (Nigella sativa)
seedcake. Food Chemistry, 116(1), 306-312.

Marxen, K., Vanselow, K. H., Lippemeier, S, Hintze, R., Ruser, A., and Hansen, U.
P. (2007). Determination of DPPH radical oxidation caused by methanolic extracts of
some microalgal species by linear regression analysis of spectrophotometric
measurements. Sensors, 7(10), 2080-2095.

Mishra, K., Ojha, H., and Chaudhury, N. K. (2012). Estimation of antiradical
properties of antioxidants using DPPH assay: A critical review and results. Food
chemistry, 130(4), 1036-1043.



Références bibliographique

®
%

®
%

®
%

®
%

®
%

Meziti, A., Meziti, H., Boudiaf, K., Mustapha, B., and Bouriche, (2012). Profil
polyohénolique et activités antioxydantes des extraits de graines de Nigella sativain vitro
et in vitro journal international de biotechnologie et de bioingénierie, 6 (4), 109-117.
Meziti A. (2009). Antioxydant activity of Nigella sativa seed extracts L. Invitro and in
vivo study. Magisterial tea .Department of Biological Sciences .University of El-Haj
lekhder (Batna) Algeria 15-20p.

N

Nicod, H., et al. (1998) : «L’organisation pratique de la mesure sensorielle." Evaluation
Sensorielle. Manuel méthodologique. 2e édition. Collection Sciences et techniques
agroalimentaires. Paris: Lavoiser TEC & DOC. p: 45-91

O

Owusu, J., Ma, H., Wang, Z., and Amissah, A. (2012). Effect of drying methods on
physicochemical properties of pretreated tomato (Lycopersicon esculentum Mill.) slices.

Hrvatski asopis za prehrambenu tehnologiju, biotehnologiju i nutricionizam, 7(1-2), 106-

111

P

Perrin, Lucie (2004-2008). Contribution méthodologique a I’ analyse sensorielle du vin.
Diss. Agrocampus Rennes.

Poste, L. M. (1991). Méthodes d'analyse sensorielle des aiments en laboratoire.
Canadian Government Publishing.



Références bibliographique

®
%

®
%

®
%

®
%

®
%

®
%

Rajsekhar, S., and Kuldeep, B. (2011). Pharmacognosy and pharmacology of Nigella
sativa-A review. International Research Journal of Pharmacy, 2(11), 36-

Roux, J. C., and Rueff, M. (2010). Physica modelling of the drained flow on a suction
box of apaper machine. CHEMICAL ENGINEERING, 21, 559-564.

S

Salehi, B., Quispe, C., Imran, M., Ul-Hagq, L., Zivkovi¢, J., Abu-Reidah, I. M. And
Sharifi-Rad, J. (2021). Nigella plants-Traditional uses, bioactive phytoconstituents,
preclinical and clinical studies. Frontiers in pharmacology, 12, 625386.

Scott, K. (2005). Taste recognition: food for thought. Neuron 48, 455-464.

Sharma, R., Sahu, P., Jain, A., Kumar, V., Khokhar, D., Geda, A. K., and Gupta, B.
(2019). Nigella sativa. In Nutraceuticals in Veterinary Medicine (pp. 91-101). Springer,
Cham.

Shori, AB et Baba, AS, (2013). Activité antioxydante et inhibition des enzymes clés liéés
au diabete de type 2 et al’ hypertention par le yaourt Azadirachta indica. Journal of Saudi
chemical Society, 17 (3), 295-301.

Soryal, K., Beyene, F.A.; Zeng, S,; Bah, B.; Tesfai, K. (2005). Effect of goal breed and
milk composition on yield, sensory quality, fatty acid concentration of soft cheese during
lactation. Small Ruminant Research, 58, 275-281.

Stringler.F.1998. Organisation pratique de la mesure sensorielle. In : « Evaluation
Sensorielle «manuelle méthodologique” ». 2eme Ed : Tec et Doc, Lavoisier. Paris. Pp79-
84.1SBN : 2-7430-0124-0.

Sauvageot.F.1998. Les épreuves .In : « Evauation sensorielle " manuelle
méthodologique" ». 2éme Ed : Tec et Doc, Lavoisier. Paris. Vol 2.p119.

Stobiecka, M., Krdl, J., and Brodziak, A. (2022). Antioxidant Activity of Milk and
Dairy Products. Animals, 12(3), 245.



Références bibliographique

®
%

®
%

R/
0‘0

R/
0‘0

®
%

®
%

Tarakci, Z., Temiz, H., Aykut, U., and Turhan, S. (2011). Influence of wild garlic on
color, free fatty acids, and chemical and sensory properties of herby pickled cheese.
International Journal of Food Properties, 14(2), 287-299.

Thomas, A. (2016). Analyse sensorielle temporelle descriptive et hédonique (Doctoral
dissertation, Dijon).

Toma, C. C., Olah, N. K., Vlase, L., Mogosan, C., and Mocan, A. (2015). Comparative
studies on polyphenolic composition, antioxidant and diuretic effects of Nigella sativa L.
(black cumin) and Nigella damascena L. (lady-in-a-mist) seeds. Molecules, 20(6), 9560-
9574.

Telci, |.; Sahin-Yaglioglu, A.; Eser, F.; Aksit, H.; Demirtas, |.; Tekin, S
(2014).Comparison of seed oil composition of Nigella sativa L. and N. damascena L.
during seed maturation stages. J. Am. Oil.Chem. Soc, 91, 1723-1729.

V

Venkataswamy, M., Arul, B., Sagar, A. K., Mohan, S. D., Vanitha, K., and Alluri, R.
(2017). Preparation and Evaluation of a Muco adhesive Polymer from the Extract of Seeds
of Annonas quamosa Linn. Asian Journal of Research in Pharmaceutical Science, 7(3),
149-156

Vazquez, C. V., Rojas, M. G. V., Ramirez, C. A., Chavez-Servin, J. L., Garcia-Gasca,
T., Martinez, R. A. F., and dela Torre Carbot, K. (2015). Tota phenolic compounds
in milk from different species. Design of an extraction technique for quantification using
the Folin—Ciocalteu method. Food Chemistry, 176, 480-486.

w

Watts, B. M., Ylimaki, G. L., Jeffery, L. E., et Elias, L. G. (1991). Méthodes de base
pour |'évaluation sensorielle des aliments. CRDI, Ottawa, ON, CA.

Walther, B., Schmid, A., Sieber, R., and Wehrmiiller, K. (2008). Cheese in nutrition
and health. Dairy Science and Technology, 88(4-5), 389-40.



Références bibliographique

®
%

®
%

Y

Yacine, Noureddine, B, Mustapha, T., Samira, A, and Bachra, K. (2013). Acute and
subchronic toxicity study of Nigella damascena methanolic seed extract in mice. Int. J.
Pharm. Bio. Sci, 4(2), 413-4109.

Zainoldin, KH, ET Baba, AS (2009). L’effet de Hylocereus polyrhizus et Hylocereus
undatus sur I’ activité physicochimique, protéolytique et antioxydante du yaourt. Académie

mondiale des sciences, de I’ingénierie et de latechnologie, 60 (3), 361-366.

Journal officiel du 12.11.2014, détermination de la teneur matiére grasse, butyromeétre
pour laméthode Van Gulik. N°67, p 22-23

Journal officiel 04.05.2014, détermination de la teneur totale en matiére seche. N°25, p
22-23

Journal officiel du 06/06/2019, détermination de la teneur en chlorure méthode MOHR.
N°36, p 22-23.



Annex

Annex |: Recruitment questionnaire an expert panel of generalists

Recruitment questionnaire

“Setting up an expert panel of generalists”

Surname and given NAME: .........cverieeiieeie e, Telephone .......ccovvviiiinnnns
AGE .o Function: .............cooviiine Address (Region): ..................
Email: ...

1. Have you ever heard of sensory analysis? YesJ No U

2. Can you give us some parameters studied in sensory analysis?

3. Have you ever heard of a sensory assessment group? Yesj Noj

4. Have you ever participated in a sensory assessment group? Y&J_l NOJ
5. Availability:

a Arethere days you were available regularly? Yesj No j
6. What weekdays may be available? ..........................

7. Health: Take — drugs that affect your senses, especially your

Taste and your worship? Yeslj Noj

8. Do you smoke? Yesl:] No D

9. Do you have?

Ora Conditionsj Food AIIergiesj Hypertensionj DiabetesJ:]

10. Eating Habits:
a What is (are) thefood you like least? ...................
b. What is (are) your favourite food(S)? .......ovvviri i
C. What food can’'t YOU €817 ..........ccecererereneneeenennns
d. What food do you NOt [IKE? .........cceeiririiierceeeeee e
For moreinformation: |abo.analysesensorielle@yahoo.fr

Thank you for your participation
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Annex || : Dilution concentration of each flavour (arithmetic series)

Dilution

Concentration (g/L)

1st Concentration

173ml of the prepared stock solution

2nd Concentration

150ml of the prepared stock solution

3rd Concentration

125ml of the prepared stock solution

4th Concentration 100ml of the prepared stock solution
5thConcentration 75ml of the prepared stock solution
6thConcentration 50ml of the prepared stock solution

Table|: Dilution concentration of each flavour (arithmetic series)

Annex |11: List of Substances for the Odour Identification Test

Pure body Essential oils Aromas

1-Phenol 6- Cinnamon

2- Ammonia 7- Lemon 14- strawberry

3- Benzadehyde 8- Eucalyptus 15- vanilla

4- Butyric acid 9- Rosemary 16- cherry

5- Acetic acid 10- Lentistics 17- Banana
11- Clove 18- caramel
12- Thyme 19- honey
13- Lavender 20- pistachio

Tablell: List of Substances for the Odour Identification Test
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Annex IV: Hedonic analysis questionnaires for fresh cheese (consumer panel)
Hedonic analysis questionnaires for fresh cheese (consumer panel)
Gender: M or F Age: ........ Position No: ........ Date: ................

5 coded fresh cheese samples are presented to you, you are asked to eval uate the different
organoleptic characteristics by assigning a score between 1 and 5 according to the scale

presented.
NB: Please rinse the mouth after each tasting of a sample.

Do you likethe color ?
1-Not appreciated

Sample Sample Sample Sample Sample
) ) A B C D E

2-Little appreciated

3-Moderately appreciated

4-Well appreciated

5-Very appreciated

Do you like the smell?

1-Not appreciated

2-Little appreciated Sample Sample Sample Sample Sample
A B C D E

3-Moderately appreciated

4-Well appreciated

5-Very appreciated

Do you enjoy the taste?

1-Not appreciated

2-Little appreciated Sample Sample Sample Sample Sample
A B C D E

3-Moderately appreciated

4-Well-liked
5-Very appreciated
Overall preference

Assign a score of 1 to 9 to each sample based on your preference, with 1 being the least
preferred sample and 9 being the most preferred sample. As shown in the scale below:
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1. Extremely unpleasant

2. Very unpleasant Sample Sample Sample Sample Sample

3. Unpleasant

4. Somewhat unpleasant

5. Neither pleasant nor unpl easant
6. Quite nice

7. Enjoyable

8. Very nice

9. Extremely enjoyable

Thank you for your contribution
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Annex V: Fresh cheese sensory analysis questionnaires (expert panel)

Fresh cheese sensory analysis questionnaires (expert panel)

Last NameFirst Name: ...................

Gender: M or F Age: ........ Position No: ........ Date: ...............

Five samples of coded fresh cheese are presented to you. Y ou are asked to evaluate the
different organoleptic characteristics by assigning a score between 1 and 5 according to the

scale presented.

NB: Please rinse the mouth after each tasting of a sample and do not swallow to avoid the
phenomenon of satiety, except for the question of preference.

1. Color:

. White

Beige
. Dark Beige

Sample

Sample

Sample

Sample

Sample

. Black

a o~ W ON R

. Dark Black

2. Sméell:
1. Absent

Low

Average

Sample

Sample

Sample

Sample

Sample

2.
3.
4. Strong
5. Very strong

3. Thearoma:

Absent

Low

. Medium

Sample

Sample

Sample

Sample

Sample

. Strong

oA W N P

. Very strong
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a > 0w bdpoRE

4. Salty Tast

1. Absent

2. Low

3. Medium

4. Strong

5. Very strong

5. Acid taste

Absent
Low
Medium
Strong

Very strong

6. Back taste

Absent
Low
Medium
Strong
Very strong

7. Texture

1. Very weskly
grainy

2. Weakly grainy

3. Medium
(neither granular
smooth)

4.

Smooth

5. Very smooth

Sample Sample Sample Sample Sample
A B C D E
Sample Sample Sample Sample Sample
A B C D E
Sample Sample Sample Sample Sample
A B C D E
Sample Sample Sample Sample Sample
A B C D E
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8. Consistency

1. Very Mole

2. Mole

3. Average

Sample
A

Sample

Sample

Sample

Sample

4. Farm

5. Very firm

9. Tartinability

. Very difficult

. Difficult

Sample
A

Sample

Sample

Sample

Sample

. Easy

1
2
3. Average
4
5. Very easy

10. Preferences
Do you likethe col

1-Not appreciated

or?

2-Little
appreciated

Sample
A

Sample

Sample

Sample

Sample

3-Moderately
appreciated

4-Well appreciated
5-Very appreciated

Do you likethe smell?

1-Not appreciated

2-Little
appreciated

Sample
A

Sample

Sample

Sample

Sample

3-Moderately
appreciated

4-Well appreciated
5-Very appreciated
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Do you enjoy the taste?
1-Not appreciated

2-Little Sample Sample Sample Sample Sample

3-Moderately
appreciated

4-Wdll-liked
5-Very appreciated
Overall preference

Assign ascore of 1to 9 to each sample based on your preference, with 1 being the least preferred
sample and 9 being the most preferred sample. As shown in the scale bel ow:

1. Extremely
unpl easant

Sample Sample Sample Sample Sample
2. Very unpleasant A B C D E

3. Unpleasant

4. Somewhat
unpl easant

5. Neither pleasant nor unpleasant
6. Quite nice
7. Enjoyable
8. Very nice

9. Extremely enjoyable

Thank you for your contribution
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Annex VI: Phenolic Compound Deferent Assay Calibration Curves
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Figure 1: Calibration curve for the determination of total polyphenals.
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Figure 2: flavonoid assay calibration curve
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Annex VI : the results of the sensory evaluation Product characterization, after

completing a Principal component Analysis (PCA).

Variables (axes F1 et F2 : 81,85 %)

-0,25 0 0,25 0,5

F1 (59,73 %)

1 —
- ® Texture ™~
0,75
® tyrtinabilité
0,5
0.25 / ® odeur
s \
~ arome
:. 0 ' } } Gout alé
o Arriére. qout
~ .
w 0.5 \ ® GoutAcide /
-0,5 ouleur
® Cghsista
-0,75
_1 ~— _—

0,75 1

Biplot (axes F1 et F2 : 81,85 %)

F2 (22,12 %)

Fromage B

Texture

® tartinabilité

® FromageE

® odeur

® FromageA @
e

|Fromage D

Gout Acide

® Fromage d

® Couleur

@ _Consistance

0

F1(59,73 %)

1 2 3 4 5 6

Figure 3: Correlation between variables and factors and coordinates of observations

(PCA).

Annex VIII: theresults of the sensory evaluation Agglomerative Hierarchical Clustering

(AHC).

Figure 4: Profile of created classes.



Abstract

This study was conducted with the purpose of forming an expert panel of generalists
for sensory evaluation, at the laboratory of sensory analysis of the University of Bejaia.

The method of Spencer was followed for the selection and training of judges. At the end of
the selection steps, 11 judges were trained in the sensory analysis of foods by performing the
sensory evaluation of 5 samples of fresh cheese that we have developed during this work.

The results obtained showed that the cheeses formed have good physicochemical,
microbiological and sensory qualities. The cheeses most appreciated by the judges are those
enriched.

Keywords: expert panel, sensory analysis, Spencer method, fresh cheese.

Résumé

Cette étude a été effectuée dans le but de former un panel expert de généralistes pour
I'évaluation sensorielle, au niveau du laboratoire d'analyse sensorielle de l'université de
Begaia

La méthode de Spencer a été suivie pour la sélection et |'entrainement desjuges. A lafin dela
phase de selection, 11 juges ont ete formés, il étaient entrainé a I'analyse sensorielle des
aliments en effectuant I'évaluation sensorielle de 5 echantillons de fromage frais qui nous
avons éaborés au cours de ce présent travail.

Les résultats obtenus ont montrés que les fromages formés sont de bonnes qualités physico-
chimiques, microbiologiques et sensorielles. Les fromages les plus appréciés par les juges
sont ceux enrichis.

Motsclés: panel d'experts, analyse sensorielle, méthode Spencer, fromage frais.
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