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ABSTRACT

This study aims to obtain healthy food pasta enriched with sesame flour in order to
evaluate its technological, physicochemical and microbiological properties. Normal
control and sesame flour enriched pasta were produced with 5% to 30% sesame flour,

respectively.

The pasta was prepared in the Sosemie laboratory in collaboration with the technical

team, dried in an industrial dryer, and stored in optimal conditions.

Physical and chemical analyses showed increases and decreases depending on the
analysis. In terms of moisture content, a significant decrease was observed in the pasta
enriched with sesame flour, from 11.5% to 7.078%, respectively, at 5% to 30%,

compared to the control pasta at 12.5%.

As for ash, an increase from 1.03% to 1.66% was observed in pasta enriched with 5%

to 30% sesame flour compared to the control pasta (0.91%).
Pasta enriched with 15% and 20% sesame flour resulted in better quality pasta.

The results showed that the optimal cooking time decreased slightly from 8:59 to
8:00, with an overall improvement in parameters such as color, texture, aroma, and

taste.

The results of microbiological analyses of sesame flour and successfully enriched pasta
showed that they met the standards, and the addition of sesame improved the nutritional

quality of the final product.

Keywords: Pasta, sesame, culinary quality, sensory..



RESUME

Cette étude vise a obtenir des pates alimentaires saines enrichies de farine de sésame afin
d'évaluer leurs propriétés technologiques, physicochimiques et microbiologiques. Des pates
normales de contrdle et des pates enrichies de farine de sésame dans des proportions de 5% a

30 % ont été produites, respectivement.

Les pates ont ét¢ préparées dans le laboratoire Sosemie en collaboration avec 1'équipe

technique, séchées dans un séchoir industriel et stockées dans des conditions optimales.

Les analyses physiques et chimiques ont montré des augmentations et des diminutions
selon les analyses. En termes de teneur en humidité, une diminution significative a été
observée dans les pates enrichies en farine de sésame, passant respectivement de 11,5% a

7,078% a des concentrations de 5% a 30 %, par rapport aux pates témoins a 12,5 %.

En ce qui concerne les cendres, une augmentation de 1,03 % a 1,66 % a été observée dans

les pates enrichies de 5 % a 30 % de farine de sésame par rapport aux pates témoins (0,91 %).

Les pates enrichies de 15 % et 20 % de farine de sésame ont donné des pates de meilleure

qualité.

Les résultats ont montré que le temps de cuisson optimal a Iégérement diminug, passant de
8 min 59 s a 8 min, avec une amélioration globale des parametres tels que la couleur, la

texture, 1'arome et le gott.

Les résultats des analyses microbiologiques de la farine de s€same et des pates enrichies ont
montré qu'elles répondaient aux normes, et que l'ajout de sésame améliorait la qualité

nutritionnelle du produit final.

Mots clés: Pates alimentaires, sésame, Qualité culinaire, sensorielle.
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Introduction



In recent years, the Algerian population's diet has undergone a profound change,
following the path of development and industrialization, with new eating habits appearing
and others disappearing. This has had both positive and negative effects on the population's
health. Sesame, one of the oldest cultivated oilseed plants, is celebrated for its high
nutritional value, mild flavor, and versatility across various industries, including food,
cosmetics, and health products. In today's global nutrition, new food products are being
prepared from new energy sources; sesame is one of these dietary supplements, very rich in
22%-25% protein. The production of pasta enriched with oilseeds, specifically sesame
(Sesamum indicum.), represents a significant innovation in functional nutrition. This process
involves integrating nutrient dense sesame components into traditional pasta dough, primarily
to elevate its nutritional profile and introduce new functional properties.

The strategic incorporation of sesame aims to transform conventional pasta into a more
wholesome and health-benefiting food item. The core objective of this enrichment is to
enhance the pasta's content of crucial nutrients often lacking in standard wheat-based pasta.

This includes an increase in protein, dietary fiber, essential minerals (such as calcium,
iron, manganese, magnesium, selenium, and zinc), and a rich array of vitamins. Furthermore,
sesame is renowned for its unique lignans, notably sesamin and sesamolin, which are
powerful antioxidants and contribute to the health-promoting benefits of the enriched
product.

This process aligns with the growing consumer demand for functional foods that offer
both nutritional advantages and sensory appeal.

This choice is justified by the importance of this foodstuff (pasta) in the Algerian food
system.

We are considering manufacturing a type of pasta incorporating sesame in order to

improve the nutritional value of this product due to its richness this in beneficial elements.

So how can we improve the nutritional and organoleptic and culinary quality of pasta?
How is it prepared? What is the difference between unenriched and enriched pasta?

This work is divided into three stages: the first concerns the physico-chemical and
microbiological characterization of semolina and sesame. The second stage will focus on the
study of the effect of incorporating sesame flour at a rate of 5%, 10%, 15%, 20%, 25% and

30% in the pasta produced, compared with a control pasta containing 100% semolina.



the third stage is devoted to assessing the physico-chemical and microbiological
characteristics of the finished products. to conclude, a tasting test of the enriched pasta is

carried out by a panel of judges.
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I.1 Wheat
I.1 Definition / origin:

Wheat is one of the oldest plants cultivated by man. It is already mentioned in a Chinese
historical work dating from 2800 BC (Kiger and Kiger, 1967). Hexaploides (soft wheat)
appeared much later (Porceddu, 1995).

According to (Calvel, 1984), wheat refers to species of the genus Triticum in the grass
family. The name of this cereal native to the Middle East, now cultivated in all temperate
regions of the globe, comes from the medieval Latin blada (collective neuter plural), harvest,

derived from the Frankish (Germanic) blad, product of the earth (Couplan, 2012).

It is a cereal whose grain is a dry, indehiscent fruit, called a caryopsis, consisting of a seed

and teguments (§RAMKOVA et al, 2009).

1.2 The different types of wheat:
According to (Apfelbaum et al 2004 and Nyabyenda 2005), there are two types

of species of wheat, each of which comprises a large number of varieties.

o Hard wheats (Triticum durum) are tetraploids with 28 chromosomes (14 pairs) (Jeantet
et al, 2007). They are grown exclusively for their semolina, which is used in a variety of
preparations (cookies, cakes and couscous), but above all in pasta production (Mazoyer,
2002).

e Commonly grown wheat (Triticum aestivum) is hexaploid, with a chromosome number
of 42 (21 pairs). Their kernel (albumen) is relatively friable, giving them a good aptitude
for flour processing (Jeantet et al, 2007).

Each of these species includes varieties whose compositional characteristics, notably
proteins, make them suitable for bread-making (soft wheat) or pastification (durum wheat)

(Jeantet et al, 2007).

According to (Adrian et al 1995), it is important to distinguish four types of wheat:
® Soft wheat.
® Hard wheat
e feed wheat for animal.

® Improver or corrector wheats, the addition of which in small quantities to other

wheats makes it possible to obtain flours that are better adapted to the uses for which
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they are intended.
1.3 Description and histological composition:

According to (Cavel 1984 and Fredot 2005), the wheat kernel has an ovoid shape more or

less elongated, its examination reveals:

e A more or less rounded dorsal surface.
e A ventral face with a deep groove.

e The lower part of the germ is visible on the dorsal side.

Wheat kernels generally range in color from red to white and occasionally purple
(Boudreau et al, 1992).

Wheat grain length is between 5 and 8 mm, width between 2 and 4 mm, thickness between
2.5 and 3.5 mm, longitudinal cross-section between 10 and 16 mm?, cross-section between
4 and 7.5 mm?, weight between 20 and 50 mg and density between 1.3 and 1.4 (Sramkova
et al, 2009).

The histological composition of the wheat kernel is shown in Figure 01.

Groove
1Starchy albumen
(80-85% ) Albumen
Aleurone layer
(6-9%)
Nuchal epidermis
Tesia{in) , Peripheral
{s " Tubular cells | |ner tissues
cutelium .
Germ ' ) Transversal pen(:arp
Embryonic axis Quter pericarp __,

7

Figure 1.1: Histological composition of wheat grain (Surget and Barron, 2005).
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According to (Boudreau et al 1992), the wheat kernel or caryopsis comprises three parts:

the envelopes or bran (13%), the albumen (84%) and the germ (3%) (Figure 01).

1) The envelope
According to (Doumandji et al, 2003) envelopes have a protective role. Several successive

layers are distinguished from outside to inside

e Pericarp: derived from the cells of the ovary, it consists of 3 layers: epicarp,
mesocarp and endocarp.

e Testa: almost non-existent in cereals, but important in sorghum.

e The epidermis: applied to the albumen

During the milling process, these envelopes produce the sound (Dacosta, 1986). Bran
contains small amounts of protein, large quantities of B vitamins and trace minerals, as well as

so-called dietary cellulose fibers (Blech et al, 2007).

Reduction techniques cannot separate them, with the exception of the outer pericarp, which

can be detached using friction techniques after moistening (Jeantet et al, 2007).

2) The albumen or almond
It is a crumbly white substance made up of starch grains surrounded by a gluten network
(Fredot, 2005). According to (Godon 1991), this is the highly-developed part of the seed in
which reserves are accumulated for plant development during the early vegetative stages. It is

made up of a succession of layers:

e Protein base (aleurone layer) which is very rich in protein.

e Albumen cell with starch granules in a protein matrix (Doumandji et al, 2003).
Its lower part is delimited by the germ (Fredot, 2005).

3) The germ
It constitutes the future plant and ensures the genetic identity of the variety. (Boudreau,

1992). It is composed of:
® The embryo.

® The scutellum, which surrounds the embryo, protects it and plays a nurturing role
(Fredot, 2005).
According to (Godon and Willm 1991) and (Feuillet 2000), wheat germ is rich in lipids,

proteins, vitamins and minerals.
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1.4 Biochemical composition:

(Namoune, 1981), reports that the biochemical composition of wheat grain is dependent on
a number of factors such as climate, variety, soil type, amendments and cultivation techniques.
The various families of constituents are represented in all parts of the grain (Godon, 1991).
Grains are characterized by their high starch content, average protein levels and low lipid
content (Jeantet et al, 2007). Other constituents vary widely in content, depending on the

location of the tissue in question (Godon, 1991).

The main constituents of wheat grains are shown in Table 01.

Table I.1: Histological distribution of the main constituents of wheat grain (Feuillet, 2000).

Grain Pericarp Aleurone Albumen Germ

% G %T %G %T %G %T %G | %T | %G

Protein 13,7 10 4,4 30 15,3 12 73,5 31 6,8

Lipids 2,7 0 0 9 23,6 2 62,9 12 | 13,5
Starch 68.9 0 0 0 0 82 100 0 0
Reducing
2,4 0 0 0 0 1,8 62,7 30 | 373
sugars

Pentosans 7,4 43 33,1 46 43,8 1,6 18,3 7 2,9

Cellulose 2,8 40 87,1 3 7,6 0,1 3,1 2 2,2

Minerals 1,9 7 22,6 12 43,6 0,5 22,6 6 9,7

The products thus produced depend on the structure, interactions between the various
constituents of the grain (proteins, starch, etc.), and their physicochemical and rheological

properties (Dib, 2013).

1) Proteins
Proteins are proteins whose hydrolysis yields amino acids, but whose large molecule, known
as a macromolecule, contains bonds other than peptide bonds (Godon, 1991).
(Vierling 1999) indicates that proteins represent 9 to 12 g/100 g of wheat. According to

(Osborne 1907), these proteins are classified according to their solubility into water-soluble
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albumins, salt-soluble globulins, alcohol-soluble gliadins and acid-diluted or organic-solvent-
soluble glutenins (Autran, 1970) cited by (Namoune, 1981).

But the evolution of fractionation and analysis techniques has enabled a finer classification
of proteins, based on their structural and genetic characteristics (Shewry et al... 1986) quoted
by (Dib, 2013).

Metabolically active proteins include enzymes involved in grain development and germination
(Dacosta, 1986).

In fact, carotenoid pigment content is associated with lipoxygenase activity, which is
responsible for the oxidative degradation of carotenoid pigments during grain storage, then
accelerates after wheat processing into semolina and also during pasta processing (Borrelli et
al, 2003).

2) Lipids

According to (Godon 1991), lipids represent on average 2 to 3% of dry cereal grain in free
form, but the majority are associated with proteins and amylose.

Wheat lipids are synthesized early. Their content decreases during ripening as proteins and
starch are themselves synthesized (Feuillet., 2000). Only the protein base and the germ are rich
in fatty acid esters (50 to 60% of fatty acids are polyunsaturated) (Vierlinig, 1999).
(Doumandji et al, 2003) report that the rise in fatty acidity is at the origin of the rancidity
phenomenon, which increases throughout the grain, semolina and flour preservation period.

3) Other constituents

Wheat grain contains various minerals also present, according to (Vierling, 1999), the
contents per 100g of wheat grain are: Sodium (8mg), potassium (330mg), phosphorus (400mg),
calcium (45mg) and magnesium (130mg). It is naturally low in moisture, with a water content
of around 14% (Godon, 1991). This low water content allows the grain to be stored for
extended periods, preventing the development of microorganisms, particularly molds. Wheat
is an excellent source of B vitamins (Vierling, 1999)., with the only fat-soluble vitamin being
vitamin E (Fredot, 2005). The levels of these vitamins vary depending on soil, wheat variety,
and climate. Wheat also contains antioxidant compounds like phenolic acids and carotenoids,

and hormonally active substances like lignans (Shewry, 2009).

4) The importance composition of proteins and lipids:
Proteins play a crucial role in dough rheology (BLOKSMA, 1990), with gliadins and
glutenins forming the gluten network. Gliadins provide dough extensibility, viscosity, and

plasticity, while glutenins hold gelatinized starch granules together during baking (WRIGLEY
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et al, 2006). The glutenin/gliadin ratio is strongly correlated with dough strength (WASIK and
BUSHUK, 1975; DEXTER and MASTUO, 1978). Gluten's functional properties enable it to
form an impermeable network during pastification. Protein content affects pasta quality, as it
holds starch granules together during cooking, reducing cooking losses and viscosity
(FEILLET, 2000 and DEXTER et al, 1983).

Lipids, which are not bound to starch, play an important role in pastification, determining
dough color (SISSONS, 2008), and improving gluten strength during the dough kneading
stage (CHUNG, 1986).
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1.2 Semolina

I.1 Definition and characteristics:

Durum wheat semolina is considered to be the control against which other raw materials are
compared. It is recognized as the main substrate for pasta production due to its gluten content,
which gives pasta (couscous, pasta, etc.) specific technological and rheological properties, its
hardness, unique color, flavor and cooking quality (GODON et al., 1991; FEILLET et al.,
1996; PETITOT, 2009). After conversion into dough, it yields products with good culinary
qualities and baking stability (SISSONS, 2008). Starch (74 - 76%) and protein (12 - 15%) are
major constituents of durum wheat semolina (TURNBULL, 2001; DURANTI, 2006). The
technological quality of semolina for he manufactures of pasta is defined by its ability to
produce finished products whose appearance and culinary quality meet consumer expectations.
These two characteristics are influenced by the biochemical composition and physical state
(granulometry) of the semolina, themselves linked to the histological origin of the products

(ABECASSIS, 1991).

For Characteristics, Semolina's technological quality for pasta production is determined by
its ability to meet consumer expectations in appearance and culinary quality. Its biochemical
composition and physical state, linked to its histological origin, influence these characteristics
(GODON and WILLM, 1991). Durum wheat semolina must be packaged to preserve its
hygienic, nutritional, technological, and organoleptic qualities, with unsatisfied containers

downgraded or redirected (JORA, 2007).

1.2. Different types of semolina consumed in Algeria:
According to BENBELKACEM et al (1995), there are three main categories of semolina
consumed in Algeria:
semolina SE: also known as extra semolina, its particles are fine. It is

e used to make industrial pasta.

e Semolina SM: known as medium semolina. It is generally sold as is for household use
(couscous, galettes, cookies, crépes, etc.) and for the manufacture of industrial couscous
of the medium type.

¢ Semolina SG: coarse semolina is mainly used to make coarse couscous.

¢ Semolina sassées super extra (SSSE): Sizes from 190um to 550pum, for
the manufacture of pasta.

e Super fine sieved semolina (SSSF): With a size of 140um to 190um, these semolinas

come from the peripheral layers of the grain (MADANI, 2009). In terms of quality
9
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criteria determining the market value of wheat, 100% of wheat processors in Algeria
state that the yellow color index is the first choice criterion and is of great importance
to users (consumers); they justify this by the experience and know-how of consumers;
the more yellow and golden the semolina, the better its gustatory quality and the color
of the final products. Gluten content is the 2nd most important criterion when
purchasing semolina. In fact, the higher the gluten content of the semolina, the better
the quality of the end product, particularly in the manufacture of traditional Algerian
breads. Ash content is the 3rd most important criterion (KELLOU, 2008).

Semolina quality is determined by protein content, itself linked to grain vitrosity, and grain

size (grading) and thus ash content (MADANI, 2009).

1.3 Chemical composition of semolina:

The chemical composition of semolina is given in Table 02.

Table I.2: Chemical composition of semolina (Selselet, 1991).

Composition | Carbohydrates | Proteins | Fats and oils | Mineral

materials
Content 83.55-90.35 8-14 1.2-1.8 0.45-0.65
(%DM)

Semolina, from the starchy endosperm (albumen), plays a decisive role in the manufacture
of durum wheat-based products. They contain, in order of importance: starch, four classes of
protein, lipids, mineral salts and enzymes. The biochemical composition of semolina depends
on the extraction rate, and is of great importance to pastiers, who prefer semolina from healthy,
vitreous durum wheat, with homogeneous granulometry (200 to 400um), uniform color, tough,

resistant gluten and minimal pitting (BOUDREAU and MENARD, 1992).
1.4 The role of the constituents of semolina in pastification:

v Proteins play a crucial role in pasta production, with gliadins and glutenins forming the
gluten network. Gliadins give dough its extensibility, viscosity, and plasticity when
hydrated, while glutenins hold gelatinized starch granules together during cooking
(WRIGLEY et al., 2006). The glutenin/gliadin ratio is strongly correlated with dough
strength (WASIK and BUSHUK, 1975; DEXTER and MASTUO, 1978). The quantity
of gluten and the quality of its proteins determine the semolina pasting value and dough

texture (FEILLET, 2000). Protein content affects the culinary quality of pasta produced,

10
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as it holds starch granules together during cooking, reducing cooking losses and lowering

viscosity (DEXTER et al. 1983).

v' Carbohydrates and Polysides also play a role in pasta manufacturing. Starch absorbs
around 45% of the water added to the semolina, which varies according to the degree of
damage to the granules and its ability to form non-covalent bonds with proteins (FEILLET,
2000). Soluble carbohydrates like amylose may be responsible for dough viscosity
(GRANT et al. 1993) and elasticity, reflecting changes in cooking behavior. With
increasing amylose levels, dough has reduced extensibility and elasticity, leading to

increased dough firmness (HUNG et al., 2005).

v' Lipids play an important role in pastification, determining dough color (SISSONS, 2008)

and interaction with semolina components, mainly proteins (CHUNG, 1986).

v" Production water must be free of organic matter, low-hardness, and uniform throughout

the mixing process (BOUDREAU and MENARD., 1992).

v Optional ingredients can be used in pasta preparation, such as:
e Composition such as whole eggs, egg whites, vegetables, wheat germ, vegetable fibers,
legumes .... etc.
e taste (herbs and salt)
e appearance (coloring agents such as spinach and tomato) or baking properties
(surfactants).
Incorporating eggs can improve the nutritional value and appearance of dry dough, but
requires bacteriological control and the installation of a refrigerated chamber or tanks to

minimize salmonella development (BOUDREAU and MENARD., 1992).

11
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I.3.Pasta
I.1 Definition:

Pasta can be described as a ready-to-use culinary product, prepared by kneading, without
fermentation, durum wheat semolina mixed with drinking water and possibly eggs (140 to 350
g of fresh eggs per kg of semolina), and subjected to appropriate physical treatments such as

drawing, rolling and drying, giving it the appearance desired by users. The addition of gluten,
vegetables and herbs is also permitted (FEILLET, 2000).

Figure 1.2: Various shapes of Pasta.

Classification of pasta According to BOUDREAU and MENARD (1992), pasta comes in
a wide variety of forms. However, they can be classified into two quite distinct categories,
depending on the machines from which they are produced: extruded pasta and laminated
pasta.

1) Extruded pasta

These are pasta products prepared using presses fitted with dies, which form long pasta
with a length in the uncooked state of around 25 c¢m, such as macaroni and spaghetti, as well

as cut or short pasta with a maximum length of 6 to 8 cm, such as rings, various elbows and

certain soup pastas. (BOUDREAU and MENARD, 1992)

2) Laminated pasta
These are pre-produced by presses fitted with a slotted die, or by special mixers capable of
producing pasta in sheet form. This category includes soup pasta, ribbon pasta, stuffing pasta

and other types of pasta (BOUDREAU and MENARD, 1992).

12
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1.2 Composition:

The biochemical composition of pasta is given in the following Table 1.3:

Table 1.3: Biochemical composition of pasta products (sissons, 2004).

Elements Content (/100g pasta)
Calories (Kcal) 335-350
Water (g) 8.6-12.5
Protein (g) 12-12.8
Carbohydrates (g) 74-76.5
Fat (g) 1.2-1.8
Fiber (g) 2-3
Minerals :
Calcium (mg) 22-22.5
Iron (mg) 1.2-2.1
Phosphorus (mg) 165-190
Potassium (mg) 220-260
Sodium (mg) 2-4
Vitamins :
Thiamine (mg) 0.09-0.22
Riboflavin (mg) 0.06-0.31
Niacin (mg) 2-3.1
Vitamin B6 (ng) 0.15-0.2
Folacin (png) 30-36

1.3 The role materials of pasta:

1) Semolina

Durum wheat semolina is considered to be the control against which other raw materials are
compared. It is recognized as the main substrate for pasta production due to its gluten content,
which gives pasta (couscous, pasta, etc.) specific technological and rheological properties, its
hardness, unique color, flavor and cooking quality (Petitot, 2009). After conversion into
dough, it yields products with good culinary qualities and baking stability (Sissons, 2008).
Starch (74 - 76%) and protein (12 - 15%) are major constituents of durum wheat semolina
(Duranti, 2006).

2) Water quality

he quality of water used in pasta production is crucial for ensuring the final product’s
consistency, texture, and flavor. Here are the key aspects regarding the quality of water in this

process:

13
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1. Purity and composition
Water must be clean and free from impurities, including microorganisms and harmful
chemicals. It should ideally have a neutral PH (around 7) to avoid any adverse effects on the
dough’s hydration and the overall quality of the pasta (Water purification in pasta production
and product quality 16-09-2019).
2. Temperature
The temperature of the water is also significant. Warm water (between 40°C and 60°C) is
preferred as it helps maintain the color of the pasta and ensures a smoother dough consistency.
This temperature range aids in the proper hydration of semolina, which is essential for
developing the gluten network necessary for pasta structure (Sustainable pasta and noodle
production methods-spans SURABHI AGARWAL 27-09-2024).
3. Hydration levels
The amount of water added to the semolina is typically around 30-32% of the total dough
weight. This precise hydration level is critical, too little water can lead to uneven hydration,
resulting in poor texture and appearance, while too much can make the pasta sticky and difficult
to cook properly (Biotechnological approach to preserve fresh pasta quality 2017).
4. Water activity
Water activity (AW) is a measure of the moisture available for microbial growth and is vital
for controlling the shelf life and quality of pasta. Maintaining optimal water activity during
production helps prevent spoilage and ensures that the pasta retains its desired texture and flavor
(Importance of water activity measurement in pasta PST).
5. Sustainable practices
With increasing environmental concerns, many pasta manufacturers are adopting sustainable
water management practices, and implementing systems to minimize water usage during
production. Such practices not only help in conserving water but also improve the overall quality

of the pasta (Water footprint of a large-sized food company 2013).

1.4. Stages of pasta manufacturing:

The manufacturing process is presented as follows:

14
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Purification
(Semolina+Water)
(2mn)

Dosing and mixing

Mixing and Kneading
(15/20 mn - 38°C)

Extrusion and Rolling
(2 mn - 35°C)

Pre Pre-Drying
(5 mn - 90°C)

Pre-Drying
(45 mn - 85°C)

Drying
(3H40mn - 75°C)

Stabiliztion
(45 mn - 70°C)

Cooling
(2 mn - 70°C)

Packaging

Figure 1.3: Sosemie pasta production diagram.
1. Purification
Before processing, the semolina must be cleaned to remove flour dust and any
impurities it may still contain (small wood splinters, pieces of label, small lumps of
semolina granules, insect larvae, etc.). Removing these foreign bodies is extremely
important, as their presence is likely to cause manufacturing defects. This operation

is generally carried out by sieving (BOUDREAU and MENARD., 1992).

2. Hydration and mixing
The process involves spraying 25 to 34 kg of water onto 100 kg of semolina, resulting in a

final water content of 44 to 49% of the dry matter. This water content considers the initial
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moisture content of the semolina, which is typically 14% (ABECASSIS et al., 1994). The
dough is mixed in a mixer at 120 rpm for 20 minutes (PETITOT et al., 2010), using an
automatic feeder and dispenser. Kneading does not develop the dough (BOUDREAU and
MENARD., 1992).

3. Kneading

To obtain a homogeneous dough - the water is absorbed by all the semolina
particles - knead continuously for 15 to 20 minutes. The water must be absorbed
into the semolina. At the end of kneading, the dough is guided towards the extrusion
screw (BOUDREAU and MENARD., 1992).

4. Shaping

The dough is shaped either by Ilamination or by the most commonly used

extrusion principle.

5. Drawing (extruded pastes)

The process of drawing pasta involves kneading dough, pushing it through a vacuum
chamber to prevent air from being extruded and oxidation of carotenoid and phenolic pigments.
The paste is then pushed through an Archimedes screw to a mold, which determines shape and
appearance. Teflon holes are made in the molds for a smooth surface (BOUDREAU and
MENARD., 1992). This is done at a pressure of between 80 and 140 bar (PETITOT et al.,
2009). The extrusion temperature should not exceed 40°C to prevent starch gelatinization and

maintain a compact protein structure.

6. Rolling (laminated pastes)

Laminating is a process where dough is kneaded and rolled into a sheet between rotating
cylinders, then cut into desired strands. The extrusion and rolling techniques differ in the
mechanical energy used to form the dough (ABECASSIS et al., 1994). Extrusion transfers
higher energy, which is dissipated as heat. Shear stress is applied during extrusion, while
elongational stress is applied during rolling. These parameters can result in different dough

structures due to stress, heat, and pressure (PETITOT et al., 2010).

7. Drying

Pasta is dried to a maximum moisture content of 12,5% after kneading and
extrusion, which is the most delicate operation in the manufacturing process
(BOUDREAU and MENARD., 1992). This process consists of three phases: Pre-

Pre-drying involves removing water from the product for 5 minutes at a
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temperature 90°C, reducing humidity from 30 to 28 to prevent product sticking.
Pre-drying removes all water from the product for 45 minutes, depending on the
size, at a temperature 85°C, reducing humidity from 28 to 17 or 18. Finally, final
drying removes all free water and bound water, reducing humidity from 17 or 18 to
12 at a temperature 75°C for 3h40mn, depending on the format.

8. Stabilization

It allows water to migrate from the inside to the outside in conditions of high
temperature and high relative humidity, without drying out the product.

9. Cooling
Suitable for:

e (ool the product at a temperature of 28°C for 2 minutes.

e Stop drying.

e Avoid absorbing moisture from the air.
L.5. Quality of pasta

The technological quality of the semolina used to manufacture pasta is determined by its
capacity to produce final products whose appearance and culinary quality satisfy customer
expectations. In essence, the quality of pasta is determined by the quality of the semolina or
wheat used. Grain size and the chemical composition of the semolina affect these two
properties. Low-hardness water is advised for improved dough color, as is the water used for
mixing. However, manufacturing care, particularly drying and storage, significantly affects
quality. The ideal (perfect) pasta should have a maximum moisture level of 12 or 13% and be
completely dry. It is also necessary to consider their nutritional, hygienic, sensorial and

culinary qualities (BOUDREAU et MENARD., 1992).

1. Nutritional quality

Pasta's nutritional quality is assessed based on several factors, including its cooking weight,
fat content, and the presence of egg pasta. Cooked pasta is equivalent to 60-70g of raw pasta,
and it absorbs water twice its weight, losing 6-10% of its dry matter. Pasta is often added with
fat, cheese, and minced meat. In some countries, egg pasta is the most popular type, with five
or six eggs per kilogram of semolina (According to FEILLET 2000). Pasta is a good source
of energy and protein, low in fat, and provides almost 10% of daily calorie requirements. It
contains 10-12g of protein, with egg pasta containing 12-14g. Protein intake is not negligible,
as 100g of pasta contains 10-12g, with egg pasta containing 12-14g. The grain's minerals and

vitamins are concentrated in the peripheral parts, separated from semolina during milling.
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Pasta's carbohydrates are mainly complex, easily digestible, and have a long duration of action
and satiety, making it suitable for endurance athletes (According to FORTIN 1999).

2. Hygienic quality

Pasta is generally safe, but contamination is a concern. Salmonella and staphylococcus are

common in egg pasta, even if powdered. Mycotoxins and residues from phytosanitary products
can also cause toxicity. Impurities like rodent hair and insect debris can also be present in
semolina. Milling operations rely on physical separation methods, such as sieving systems.
Manufacturers have made efforts to improve the hygienic quality of their equipment, typically
made of stainless steel, and make it easy to clean. However, it is impossible to guarantee the
absence of harmless foreign matter (BOUDREAU and MENARD., 1992).

3. Sensorial quality
It is mainly determined by four groups of factors:

v The color: of pasta is determined by four factors: the yellow index, which is
influenced by the richness of carotenoid lipid pigments, the presence of lipoxygenase in
semolina, and the presence of polyphenol oxidases (FEILLET et al., 2000). The brown
color can be caused by an excess of nitrogen during cultivation, the presence of albumin,
and the presence of polyphenol oxidases. The brown index increases with the percentage
of semolina extraction, reaching a maximum. High temperatures at the start of drying
reduce enzymatic activity, lowering the brown index.

v' Number and origin of puncutres: White pitting is caused by insufficient
semolina mixing, malfunctioning deaeration systems, or mitadinated wheat in the
semolina mixing. Brown pitting is caused by insufficient semolina purification during
milling, the presence of bran particles by poorly adjusted sifters, or poor wheat
conditioning. Black pitting is caused by speckled grains or strongly colored foreign seeds.

v Cracks appear on the surface and inside the dough instantaneously during
drying or delayed during storage. These phenomena are mainly the result of excessively
high tensions caused by poor drying, resulting in breakage during packaging and poorer
baking properties. The smooth, shiny appearance of pasta is mainly due to the type of die
used in the press, such as Teflon or worn bronze. (FEILLET et al., 2000).

4. Culinary quality
The culinary quality of pasta includes minimum, optimum, and maximum cooking times,
water absorption, texture, and aroma and taste (FEILLET 2000). The aim of cooking pasta at

home is to bring its constituents (starch and gluten) to the desired temperature, gelatinizing the
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starch for digestibility and modifying the pasta's texture to give desired consumer
characteristics (LUCISANO et al., 2012). The state of cooking must be al dente, allowing the
pasta to resist slightly under the tooth. The texture of cooked products, which reflects firmness
and chewability, depends mainly on the protein content and viscoelasticity of the gluten. The
higher these are, the firmer the pasta for a given cooking time (BOUDREAU and MENARD,

1992). The aroma and taste of the pasta are also important factors to consider.
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Appendix [

1) Materials used

—  Cruet

— Porcelain capsule

— Desiccator

— Oven

— Isothermal oven

— Incineration basket

— Pipette

— Spatula

— Beaker

2) Microbiological

— Marie bath

— Bec benzen

— Petri dishes

— Oven adjustable to 25°C
— Oven adjustable to 37°C
— 1 ml pipettes for bacteriological use

— test tubes

e  OGA (Oxy-tetracycline Agar) for yeast and mold detection
— composition for 1.1 liters of medium:

— Autolytic yeast extract

—  Glucose

— Oxytetracycline

— Agar agar

e VF: Meat liver agar for the enumeration of aerobic sulfite-reducing germs
— Meat liver base
—  Glucose

- Agar



—  Water

— Ph=74

3) Nutritional

— Qallic acid standard.

— Sodium carbonate (Na2CO3).

— Extraction solvent (methanol, 99.5% purity).
— HCI (to acidify the solvent).

— Folin-Ciocalteu reagent.

— Distilled water.

— Spatula for weighing.

— Beaker, volumetric flasks, test tubes.
— Funnel.

— Test tubes.

— Special plastic tubes for centrifugation.
— Tube rack.

— Cuvettes.

— Micropipettes with tips.

— Grinder.

— Precision balance.

— Vortex mixer.

— Centrifuge.

— Water bath.

— Spectrophotometer.

— Filter paper.

— Aluminum foil.



Appendix 11

1) Analysis of Moisture content (Humidity):

Code : MOP-CQU-17
MODE OPERATOIRE Version:00 |
TAUX D’ PAR | Date: 10 MARS 2018
LA METHODE REFERENCE Page :2sur2
1-0BJET :
Le présent mode décrit une de de la teneur en eau
par la méthode de référence.
2:DOMAINE D'APPLICATION .

Le présent mode opératoire s'applique aux échantilions de farine, semoules
couscous, grains broyés, prélevés au sein de la production de 'EURL SOSEMIE.

3- REFERENCE :
* NA 11322012 I907|ZI‘998 Céréales et produits céréaliers détermination de
Ia teneur en eau de référence.
4- DEFINITION :
La teneure en eau est la perte de masse, exprimée en pourcentage. subi par le produit
dans des conditions décrites dans ka norme.
5- PRINCIPE -
Broyage éventuel d'un aprés ,: a du
une prise d'essai 8 une température entre 130°C et 133°C.
$- APPARELLAGE ©

* Broyeur: permettant un broyage rapide et uniforme, sans provoguer
d'échauffement sensibie du produit.

« Balance analytique,

« capsule métallique.

« Etuve isotherme réglable @ 1a130°C203°C.

.

.

Dessiccateur muni d'un robinet et doté d'un agent déshydratant.
Pince en scier inoxydabie.
7-MODE OPERATOIRE ;
Effectuer deux déterminations sur le méme échantilion pous
Peser rapidement nmtgarmm«mu\-hwm m
sécher et tarer la capsule, la masse mqa
Immhwmmmhmdml et son couvercle dans
I'étuve, et les laisser pendant 120mintSmn et 90min dans le cas des farnes.
* Ne pas ouvrir la porte de I'éluve durant le séchage ni introduire de nouvelles
prises d'essai humides avant de retire les prises d'essal séches. dans le cas
d'essal en série.

Co docurmmnt wal s ropeist de SOSEMIE, 1 ne peut Sre grodul sans son autcdsaton

2) Analysis of Ash content:

MODE OPERATOIRE
DETERMINATION TAUX DE CENDRES PAR
| INCINERATION A 550°C

1-08JET:
Le présent mode cpératoire décrit une méshode de détermination des cendres par
incinération

asso°c

2-DOMAINE D'APPLICATION .

Le présent mode . de farine, pate,
mmnuu(ndohpromwwdul‘EURLSOSEwE

3- REFERENCE :

* NA 11321990 : céréales et produits céréaliers, délermingtion de la taneur an
eau (méthode pratique avec ou sans broyage et sans conditionnement).
* NA 1133/1960 : céréales ot produits céréaliers, détermination de |8 teneur en

m,(menmmomuwmmmo
. SO 7321690 © les légumineuses et produits dérives détermination des
mwmmuwc

Les cendres constituent ie résidu obtenu aprés incingration & 500°C dans, exprimeé en
pourcentage en masse par & rapport & la matiére sache,

SPRINCIPE

meondumpﬂ-qdmlmw oxydant & une de
WCWl ket atis et obtention d's

S-APPAREILLAGE :

« Broyour: parmettant un broyage rapide et unforme, sans provoguer
d'échauffement sensble du produit.

Balance analytique.

Nacelles 4 incinéeation.

Fauam«muqmmm C+10°C.

Plaque unie

Wummldmmmdwaunwm

Pince en acier inaxydable.

|Code : MOP-CQU-17

MODE OPERATOIRE Naaieazae 1
DETERMINATION TAUX D'HUMIDITE PAR | Date: 10 MARS 2018 |

LA METHODE REFERENCE Page : 2sur2

* Ne jamais superposer les capsules dans le dessiccateur, mais les disposer
toufours cote & cote,
« Retirer rapidement les capsules de I'étuve, les placer dans le dessiccatewr pour
refroidir durant.
« Dés que la capsule est refroidie (entre 30 min & 45min) la peser, noter m’y la
masse de la prise d'essai séchée avec la capsule.
8-CALCULE ET EXPRESSION DES RESULTATS :

« Lateneur en eau, exprimée en gramme pour 1009 du produit 1l quel, est
donnée par :
My
TH=(1- F.)doo

. Oi:
Mo=m’a- ma Estla masse, en gramme, de la prise d'essai.
Mi=m’1- mg Estla masse, en gramme, de la prise d'essai aprés séchage.

Code : MOP-CQU-15

MODE OPERATOIRE Version: 00
‘ DETERMINATION TAUX DE CENDRES PAR | Date: 10 MARS 2018

INCINERATION A 550°C Page - 2 sur 3

7-PRODUIT CHIMIQUE :
« Ethanol & 95° ou Iuile vagétale exemple de résidu 8 Fincindration,

£-MODE OPERATOIRE :

1 des nacelles a I

Effectuer le netioyage des nacelles par immersion compldte pendant 1h
environ :

Soit dans facide nitrique dilué au 1/10 exampt de chiore.
Soit dans l'ackde chioridrique dilué au 1/10 e exempt de nitrates.
Soit dans des carbonates alcalns.

Dans 1ous les cas, ke ringage doit se faire avec de leau distilée chaude.
Immédiatement avant femploi, chauffer durant erviron 15min les nacelles dans
Io four & moufie réglé & 550"C210°¢, les lalssar ensuite refrokiir 3 température
ambiante dans le dessiccateur pandant 1h environ

2. Préparation de |'échantilion pour essal :

» Effectuer deux sur le mama pour essai,
» Effectuer immédiaternent ia détarmination de 1a tenaur en eau ot sur les
mémes echantillons pour laboratoire.

»  Vérifier la netieté de 101405 les sirfaces sur les quelies seront déposées les.

nacelies.

Ne pas toucher les naceles avec les doigls, mais utiiser la pinca.

Broyage &ventuel ¢'un échantilion s nécessalre.

« Fare ka pesée de 05g +/- 0.1 de léchantilion 4 analyser grice a une
balance analytique de précision, des nacelies en platine rhodié, quartz ou en
silice, vide et répartir la matiére en Lne couche d'épaisseur uniforme, sans

la tasser,

«  Afin d'sbienir une incinération uniforme, humecter 1a prse d'essai dans la
nacale, avant la peé- aumoyende 142ml
d'éthanol 95°

3. Pré-incinération :
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* La pone du four &tant cuverts, placer la nacelle et son contenu a l'entrée du
four, préalablement chauffé jusqu'a 580°C 2 10°C jusqu’a ce que la matiére
s'enflamme.

4. Incinération :

. IMGMWUMIMMWNQS&'CzITC c
jusqu's de Ia matiére
* Le temps dincindération eet de l'ordre de 1h30 4 2h. quand Fincindration est
retirer 1a nacelle du four et la metire & refrowdic
whpl-qmwnwmm‘mlnpudmhwr
W.mp‘mmm %a peser alors rapidement 4 0.7 mg pré, &
cause du yor des

S-CALCULE ET EXPRESSION DES RESULTATS :

Le taux do cendre exprimé en pourcentage en masse est donné par les
formules suvantes -
Le taux rapporté 3 & matiédre telie guelle ©

- N Me
TC =3t « 100

Le taux rapporté & &s matiére séche |

_Ma-y
Tc—n.-n. 100+ 100- 4

Mo : est ia masse, en gramme, de [a nacelle.

M . est la masse en gramme de @ nacelle et de ia prise d'essal.
Mz : et la masse en gramme, de ia nacede et du résidu.

H : est la toneur an eau exprimée en pourcentage en masse, de
réchantilon powr essai.

G SocuUment cet i proprist de SOSEMIE, I 1 DUt e eprosist sane 50N mADastion

3) Analysis wet and dry gluten content

Code : MOP-CQU-18
m JODE OPERATOIRE w3
DETERMNATION TAUX DU GLUTEN oo "2 MATS 2018,

1:0BJET:
Lo présent mode opératoire spécifie une méthode de détarminaticn de ia teneur en
“au par la méthode de référence.

Cetta méthode applicable aux différents échantilons des farines et samoules de blé
notamment & i moutwre Intégraia do bié,

3- REFERENCE ;
o NA 7352012 ISO 5531. Farine de blé déermination du ghuten humide
référance.

4- DEFINITION :
ummmemmawuhmm

! de gliacines at de gl [ de la pite ef i
communique ses proprétés méologiques..
5. PRINCIPE .

Préparation d'une pate au moyen d'un échantiion de farine et dune solution de
chiorure de sodium. Isclement du gluten humide par lavage de catte pite avec
solution de chiorure de sodium, puis essorage et pesé du produtt cdtenu
§-APPAREILLAGE ;

« Presse 4 ghiten ou eesoreuse par centrifugation,
« Plague chauffanie.

7-PRODUIT CHIMIQUE :
+ l'eau dishlide
+ solution de chlorure de sodium 2091 comprise entre 18°C et 22°C

Ce documnent el o propnttt de SOSEMIE, K ne pact e reprodull sans son sutorissbon

‘ Code : MOP-CQU-18

m . MODEOPERATORE |\ ]
' DETERMINATION TAUXDU GLUTEN  fouie: 10 MARS 2018 |

Page : 28ur2

o Peser 10,0 g £ 0,01 g de prodult et placés dans la chambee de lavage én
plaxiglas, séparée du Glulomatic dolé d'un tamis en polyester de 88 microns,

Le produit of la solution salée sont mélangés pandant 20 sacondes de maniére
& former une péte,

o Apcbs la phase de mélange, ke lavage débute automatiquement et se poursut
pendant 5 minutes. uwmurmtmhwvtn‘qmdm
tamis grossier de 840 microns 'btre lavies,

vénfiar que i centrifugeuse est préte & fonctionner &t que I8 bol 86t sac et
propre et que s cassaties A centrifuger & indice de gluten sont propres et
bien positicanées.

30 sacondes pécisdment apeés i fin du lavage, te morcaau entier de gluten
humide est transféré vers la cassetle 4 tamis et centrifugd pendant une minute
dans &a Centriugeuse a & 000 2 5 trimin,

« La fracticn qui est passée & travers le tamis est grattée avec une spatule puls
pesée, La fraction foke & Mntéraur du tams est recuallie et ajoutbe & la
balance. On abtiant le poids total du gluten humide.

La totalté o ghuten humide est séchée & 150 °C minimum pendant 4 minutes
dans la Plaque chauffante, aprés le séchage, on pées le gluten

Lindice de gluten (Ghuten index) est la quantité de gluten qui est restée fixée a

I'ntérieur de la fléne de |a centrifugause par rapport au paids total du gluten
hurnide,

S:CALCULE ET EXPRESSION DES RESULTATS :

» I8 pourcentage de giuten humide restant sur le tamis est défini comme indice
de gluten et est calcudd de la maniére suivants :

Ca document set In propesé de SOSEMIE, I 10 pact dhe raprosull 6008 500 autonsaton




Code : MOP-CQU-18
m MODE OPERATOIRE Version : 00

Date: 10 MARS 2018

DETERMINATION TAUX DU GLUTEN [ =5 T

gluten humide-giuten retenu sur tamis -
Gluten Index = ion haie 100
* Lateneuren humide exp en de la masse de
Féchantillon d'origine est caiculée de Ia fagon sunante -
uten total 10
Teneur en gluten humide = L"‘:‘GG)'@:_ = gluten total « 100

Ca documant et s propeded de SOSENIE, | ne peut e rezroduk 560 500 sutonisation

4) Analysis of particle size distribution

MODE OPERATOIRE

Code : MOP-CQU-28

M Version : 00
DETEMINATION DE LA GRANULOMETRIE [Dat9: 15 DECEMBRE 2018

Page : 18ur2

1-0BJET:

La présente norme décrit une méthode de de la pour les de

bié dur, les farines et couscous,

2-DOMAINE D'APPLICATION :

Cette méthode est ot la farine,

SREFERENCE :

« NA 1828 ; - Détermination de la granulométrie.
* Le mode d'emplol du manuel de rotachoc
4-DEFINITION
On appelle ta ou taux la gquantité de semouleffarine ou couscous

extraite ou refusée par un tamis dont I'ouverture maille est choisie en fonction de la finesse du
produit & considérer.

S-PRINCIPE;
La méthode consiste & par

sére de tamis 3 des madles
ot un systéme de dégommage par chocs infénieurs.

6- APPAREILLAGE :

* Une s séne de tamis.
* Le rotachee

I-MODE OPERATOIRE :

* Introduire dans un tamis 100 g de produits dans un jeu de tamis et le déposer sur o
plateau- support.

* Appuyer le couvercle en plexiglas sur les tamis, bien bloguer ce couvercle.

d'un é de 100 g de produit & travers une
et grice @ un mouvement circulaire excentré

* Lo systéme de dégommage par choc inférieur est débrayable & laide des 2 vis situées @
droite et & gauche de lapparei

de SOSEME #re e

Code : MOP-CQU-25
Version : 00

Date: 15 DECEMBRE 2018
Page : 2sur2

MODE OPERATOIRE

La mise en tension est cbtenue avec Mnterrupteur, ke voyant rouge s'allume.

DETEMINATION DE LA GRANULOMETRIE

Fixer lo temps de tamisage en foumant la minuterie au jusqu'au temps déeiré, le temps
maximum est de 15 min

* Le potentiomatre &tant au minimum, tourner doucement celui-<i jusqu'd la vitesse désirés,
De 0 & 200t/mn, wiiliser un chronométre pour évaluer fa vitesse rofation et la rouge et la

repérar par rapport aux rouge le bouton du
» Arét de tamisage s'effectuera tout seul & lamét de la minuterie, desserrer 'excentrique et
récupérer les tamis.

» Peser ensute le refus de chaque tamis dans, les particules qui se trouvent entre les
mailles doivent etre détachées et peséas car elies font partie du refus.

& CALCULE ET EXPRESSION DES RESULTATS :
* Lo résultat st exprimé en pourcentage par rapport 4100 g.




5) Analysis of color determination
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6) Analysis of mould research and enumeration

DES LEVURES ET DES MOISISSURES

|Code - MOP-CQU-02
. MODES OPERATOIRES R 0 =
RECHERCHE ET DENOMBREMENT | Date: 01 Mars 2013

Page: 1sur2

ummmo(lsom_ymmh ~ Directives généesies pour le
e des levures et - T par tage des colonies 3

A partir des dilutions décimales, 10 4 10°', porter asepliquement 4 gouttes
boite de pétri contenant de |a gélose OGA ou Sabouraud au C) = S

3. Au moment de la
N par les dewx boites
$moin mileu et diluant, & l'une d'entre clles
a est contaminde, 'snalyse est
Interprétation des résuliats |

Etant donné d'une pan, qu'on a pris 4 gouttes des diitions décimales,

Etant donné dautre part, qu'on considére que dans 1 mi, il y a 20 gouttes,

Pour revenis & 1 mi il faut mulipler ko nombre trouvé par 5.

Par adleurs, &ant donné qu'on a travailé avec des diutions décimales, on doit

nmu;bmmm_wrmaummm
moyenna ), puls e résuitat

M‘ arithmétique, axpeimé final en mi ou on gr de

[i7a Cote-MOP-COU42 |

MODES OPERATOIRES Version - 00

RECHERCHE ET DENOMBREMENT | Diate: 01 Mars 2018
DES LEVURES ET DES MOISISSURES

Page . 2sur2
A partr des dilutions décimales

(- - [

o - -
a H L)
= T
alEASECEE
llma gies ges gttes

©@@©0 ©

25°C, Sjours, avec leclure tous les ours.

7) Analysis of Sulifto-reducing anaerobes research

[ | ossormrones_[com R0
’ RECHERCHE DES ANAEROBIES | Date: 01 Mars 2018
SULIFTO-REDUCTEURS
{ Page  1surd

La norme NA 15157 (1SO 7937 1887} Microbiologie des aiments ~Méthode
nome WA 194 e

pour P ¢ par
comptage des colonies
2:MODE QPERATOIRE :
La de C P e fait seton s méthode suivents ©

» Méthode générale sur gélose Viande Fole
wm«u’mmwmmmummm,bnﬁwwm
wcnmmu-mhcmumnwmum

ot aseptquement,
uﬂmﬂ“pﬂifﬂnﬂlm‘mmm”nmiﬁ'c
usgu'au momant de I'utlisation.

Les tubes contanant ke dikiticns 107 et 107 sercat soumis ©

« D'abord & un chauffage & 80°C pandant 8 & 10 minutes, -

+ Puis & un refroidissement immédiat sous l'eau de robinet, dans ie but d'éliminer
los formes vég &t de garder unk 126 formes sp

Amruum‘mmm1uﬁmm-|m

mmemivhmammum\m‘-mm!smm

géloze Viande Fow préte & femploi, dans chague twbe.

Latssar solidifier sur paillasse pendant 30 minutes.

Ingubation. .
cnmmmﬁmutu‘cmu.uwmwmum
Lecture,
LB premiére iecture doit se faire impérativement & 16 heures, car,

. Sulfito

mumwcny-w«mmmmmnm
une deuxiéme lacture au bout de 24 heures voire 43 heures,

Interprétation des résuliats,
vlmmwummmm.mmnmm

mmmumnmnrw«wmmum
mmm-mmammhmaudmm.wm
mzuyammmasmmumamamo‘
QUmmammmmmMmm.

cu » osEML, Aesion

— T [cemononsns |

RECHERCHE DES ANAEROBIES Date: 01 Mars 2018
Page: 252
R L.~

i

)

‘ SULIFTO-REDUCTEURS

Ajouter 15 mi da gélose V F per tube
Lasser sur pailssse, numuuwc.m

LY 0=

Dénombrer fes colonjes noles ayant poussé en profandeur




8) Culinary quality

MODES OPERATOIRES "5

Code : MOP-CQU-24

Evaluation de la qualité culinaire des pites
alimentaires Page 4 sur3

1-OBJET:

La présente norme epécifie une méthode on par analyse de la qualité
culinaire des pates almentaires. mmm-wnmum«m
alimantaires produites & partic de blé dur ainsi qu'aux prodults fabriqués & partir de bié lendre ou

d'un mélange de bié tendre et de blé dur.

Elle ne s'appique pas aux patits formats de pates habituellement consommés dans les patages.
2: DOMAINE D'APPLICATION |

Cette méthode est i aux pates

3. REFERENCE ;

La cuisson des pites est réalisée selon un profocole standardisé (ABECASSIS et al. 1984 ; FRANK

etal 2002 ; PETITO ot al, 2006c ; méhode 16-50- AACC 1880 in NASEHI et al. 2008),

4DEFINITION .
La qualté cullnsire des pites ali

intégre des 1

*  Letlemps de cuisson.

+  Propriétés viscoblastiquas - la texture des produits cults qui rend compe de la fermets at
de la massicabilité des pétes aprés culsson et ce 4 partr duguel on peul déermines par
des masLres & caractd {fermeté, ténacité).

+ L'état de surface ou de désintégration des prodults cults dépend du degré d'adhésion des

brins (notion de coliant) et auss! de I'aspact plus ou moins lisse des produits cuits (noton

' MODES OPERATOIRES LCote WOPcau_|
Version : 00
m Date: 04 JULLET 2018
Evaluation de la qualité culinaire des pites
alimentaires Page Jsur
+ Tamis de trous 2,00 mm
» Plagus d'écrasements en plexiglas,
* Chronométre.
+ Réchaud dlactriqua
1- PRODUIT CHIMIQUE ;
+ Chiorure de sodium lodé.
+ Eau potable.
T:MODE OPERATOIRE ;

. Unmummoogaphmmwmmzom«wmmpw
dans 02 lifres d'sau bouille contenant 14 g

« A des intorvales do temps régullers soll toutes les 30s, un ben est prélevé puis
immédiaterent dcrasé entre Jas deux plagues de plexigias afin de visualiser |a ligne blanche
comespondant & amidon non pélatinisé, le temps cptimal de cuisson (TOC) comespond au
w;umdmﬂhbnbhﬂnumm&pw(mmm
phlatinisd),

* Ensute, les échantilions sont égouttés & travers un passoir (tamis de trous 2.00 mm) pandant
05 min, ot pesdes

L'eau de cuisson (25 mi) est sdchde dans une étuve @ ventilation d'air régiée & 102'C
pendant 15 h, et pesées (ES).

do ) 8- CALCULE ET EXPRESSION DES RESULTATS :
+ L'absorption d'eau et les peries 4 la cuisson
Lo tomps optimal de culsson TOC |
S ERNIPL Sulvant la disperition de ls igne blanche continue visble 8u cantre dun b de paes en cours
Catta consista 4 k& détemination du : de cuissan
« Temps minmal de cuisson(T) qui au tamps iro pour Ia gélath ce Lo temps de sur cuisson
Tamidon.
o Degré de déiilescencs qui un critér de Ia qualits cullnaire des pates + TOC+6MN.
cuites. )
. qui ne sur Ia capacitd d Toau des pétes cutes, La perte & |a cuisson (degré de délitescence) :
6 APPAREILLAGE : Est axprimée en 100g 08 la matiéee séche, selon la formule suivante :
« Cassercle de capacté 2.5 itre.
e o aortiitn
| Code - MOP-CQU-24
MODES OPERATOIRES v o0
| Date: 04 JUNLLET 2018
Evaluation de la qualité culinaire des pites
alimentaires |Pmge i3s3
_100-ES~V/25
PCsAN g =" =n
* V : volume final de 'eau de culsson (mi).
« ES : poids extratt seci
- H: mwoncmd.lpum(ﬁ)

C : capacité de fixation d'eau (%)
P : poids des pates cuites (g)

Le gonflement (capacité de fixation d'eau)

des pats des avan! &t aprés cuisson (au temps

Ce ¥ poids
'roc«emm aummulmuumtmrm-umsahwmn
par |

100
€O =(P-100) ToM-vc

PC : perta & la cuisson (gM100g ms).
M : tenaur en aau des pates crue (%),

Co documant et s propnish de SOSEME. Il e pact S Mot sass 300 MAOSEMIGN



Appendix 111

1) Color determination of semolina and sesame

a
Semolina -2,74
Sesame seeds -1,05
Ground Sesame -0,63

Homogeneous mixture

Test sample 1
Test sample 2
Test sample 3
Test sample 4
Test sample 5
Test sample 6
Test sample 7

Sesame + Semolina
(%)
0+100
5+95
10490
15+85
20+80
25+75
30+70

Color index (%)

b
21,22
17,69
16,29

a

-3,34
-3,12
-3
-2,92
-2,78
-2,74
-2,22

70,98
63,53
60,78

Color index (%)

b

26
25,22
25
24,95
24,82
24,16
23,05

L

70,98
69,88
69,51
65,03
63,1

63,1

60,33

Table IV.2: Color determination of semolina and sesame and homogeneous mixture.

2) Color determination of pasta

Finished product

PO
P5
P10
P15
P20
P25
P30

Percentage of
Sesame(%)

0
5
10
15
20
25
30

a

-1,37
-1,76
2,22
-2,26
-2,28
2,4

2,5

Color index (%)

b

19,59
18,3

17,59
17,52
17,69
17,26
16,83

Table IV.4: Color determination of finished products.

64,14
65,37
66,75
69,47
69,66
69,97
70,02



3) Sensory analysis

PO P5 P10 P15 P20 P25 P30
Caracteristics Number of answers on tasting sheet
Bad 0 0 0 0 0 0 0
acceptable 0 4 3 3 2 2
Fair 5 5 3 3 3 6 7
color
Good 7 6 7 3 4 3 3
excellent 3 0 2 5 5 4 3
Total 15 15 15 15 15 15 15
Bad 0 0 0 0 0 0 0
acceptable 0 0 0 0 0 4 7
Fair 4 5 4 3 3 5 4
odor
good 8 9 9 8 9 5 4
excellent 3 1 1 4 3 1 0
total 15 15 15 15 15 15 15
Bad 0 0 0 0 0 0
acceptable 0 0 1 0 0 1 2
Fair 4 6 2 1 0 4 5
texture
Good 7 9 10 6 5 5 8
excellent 4 0 2 8 10 5 0
total 15 15 15 15 15 15 15
Bad 0 0 0 0 0 0 0
acceptable 1 3 3 2 2 4 6
Fair 3 5 6 4 4 8 6
Taste
good 8 7 6 7 8 3 3
excellent 3 0 0 2 1 0 0
total 15 15 15 15 15 15 15

Table IV.07: all tasting panel responses.




Appendix IV

Chroma meter for color testing Preservation cooler

analytical balance Chopin oven



Muffle furnace rapid moisture

Cradles crucible and tongs

samples of enriched pasta samples of enriched pasta
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