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DEVELOPMENT OF TECHNOLOGY FOR PRODUCING PASTA WITH ADDED
PUMPKIN PUREE

Abstract: The production of high-quality products and their balance in the human diet are of great
importance. Pasta products are in constant demand in the market. Therefore, the creation of products using
non-traditional raw materials in order to increase the nutritional value is relevant. The work proposes a
technology for the production of tubular pasta with the addition of non-traditional raw materials — pumpkin
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puree with purpose to increase their nutritional and biological value. A pasta dough recipe developed,
containing pumpkin puree in varying proportions, enriches product by B-carotene, dietary fiber, vitamins, and
microelements. Research has determined the optimal component ratio (20% by weight of pumpkin puree),
ensuring the preservation of the product's technological properties, such as shape, density, and cooking
stability, while improving its nutrient composition. Changes in the organoleptic and physicochemical
characteristics of pasta products containing pumpkin puree were assessed, enabling identification of the best
parameters for industrial production. A promising technology is proposed that can be used in the industrial
production of functional pasta products using plant-based raw materials.
Key words: flour, pasta, pumpkin puree, technology, organoleptic and physicochemical properties

Introduction

In recent years, there has been a steady increase in the consumption of pasta both in
Kazakhstan and abroad. This is due to their availability, variety and ease of preparation. Tubular
pasta such as penne, rigatoni and cannelloni are becoming increasingly popular due to their
versatility and ability to be combined with various sauces and fillings. The development of new
technologies allows us to expand the range and improve the quality of products. Modern consumers
are increasingly paying attention to the quality and composition of products. The development of
technologies that allow the use of more natural and healthy ingredients meets the demands of the
market and consumers [1].

In recent years, a field of research has emerged aimed at developing functional pasta
products with increased biological value. This issue has been reflected in works at various levels:
articles in scientific journals, patents, reports at thematic conferences.

Pumpkin puree, rich in vitamins, minerals and antioxidants, can be a valuable addition to
traditional pasta, increasing its nutritional value. Carotenoids help prevent cell mutation, and
therefore cancer. In addition, they prevent the formation of atherosclerosis, one of the causes of
cardiovascular diseases.

Using pumpkin puree can help to use agricultural resources more efficiently, as pumpkin is
an affordable and easy-to-grow crop. It can also help to utilize excess pumpkin, which is important
in seasonal production.

The authors Chomanov U., Zhumalieva G., Shoman A. and Kasimbek R. proposed a method
for producing pasta based on adding 10-15% of the flour weight of a bioadditive from the remains of
canned fish production (perch) and crushed licorice root to the flour mixture. Perch meat allows
increasing the nutritional value of the finished product due to the vitamins B and D, ascorbic and
nicotinic acid, minerals (iron, chromium, iodine, etc.) it contains [2].

The patent of the authors Ospanov A., Muslimov N.zZh., Timurkekova A.K. and
Dzhumabekova G. B. implies the introduction of 25% dry wheat gluten into a poly-cereal flour
mixture, allowing the creation of new compositions for the production of pasta products, with an
increased amount of macro- and microelements, including the amount of amino acids and vitamins,
improving the organoleptic qualities of pasta products [3].

Daribayeva G.T., Iztayev B.A., Iztayev A., Iskakova G.K., Yakitayeva M.A. in patent No. 5821
proposed a method for increasing the nutritional and biological value of pasta products. The result
is achieved through a production method by mixing whole-grain wheat flour from soft wheat varieties
and whole-grain flour from tretikal grain (10-20% of the total flour weight) with kneading on
ionozonated water [4].

In order to increase the nutritional and biological value of pasta made from soft wheat grain,
the authors Shelubkova N. S. et al. (2018) studied the effect of adding chickpea flour to pasta dough.
In their work, the researchers optimized the mixing parameters of pasta dough made from composite
flour [5].

Wheat, buckwheat and flaxseed flour for use in pasta production were studied in the work of
Aptrakhimov et al. A comparative characteristic of the plant components of the developed pasta
products is presented in terms of their content of proteins, fats, carbohydrates, dietary fiber, vitamins,
macro- and microelements. Buckwheat and flaxseed flour are characterized by significantly higher
indicators of both food and biological value than wheat flour. The authors noted that vitamins and
minerals are presented in buckwheat flour more widely. It has been proven that the use of buckwheat
or flaxseed flour, both separately and in a mixture with other types of flour, will expand the raw
material base and range of pasta products for dietary therapeutic and dietary preventive nutrition,
including for patients with diabetes and celiac disease [6].
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In the work [7], flour of gluten-free crops, such as rice, buckwheat, and corn, was studied for
the production of pasta for consumers with food intolerance to gluten (celiac disease). Various
vegetable and fruit powders, starch, as well as pea, soy, amaranth, and millet flour were added to
the gluten-free flour. The considered series of plant enriching additives in pasta dough allows
expanding the range of manufactured pasta products for dietary therapeutic and dietary preventive
nutrition of consumers suffering from celiac disease.

The author Rodionov and others studied the possibility and feasibility of using parsnip and
pumpkin powders to improve the quality of finished pasta. The authors of the study determined the
most acceptable amount of vegetable powder added to pasta dough, and noted that the addition of
vegetable components to pasta dough improves the quality indicators of finished products:
appearance, surface condition, color. The paper presents the results of a study of the effect of added
vegetable powder on the physicochemical and mechanical properties of finished pasta, as well as
on quality indicators. Of interest are the results of a study of the effect of added vegetable powder
on the dough structure. In their study, the authors proved that adding vegetable powders to pasta
dough entails a decrease in dough adhesion. A decrease in adhesion improves technological
characteristics, facilitates the process of pasta production [8].

Argentine researchers studied the nutritional value of gluten-free pasta made from cassava
starch and corn flour (4:1), as well as milk, eggs, salt and xanthan gum. Analysis of the chemical
composition showed a high content of dietary fiber and a low glycemic index. The resulting pasta is
recommended in diets with a high fiber content and a low glycemic index [9].

The authors Orymbetova G.E. and Aripova Sh.A. considered the method of adding the extract
of wormwood (A. absinthium) to increase the nutritional and biological value of the final product, as
well as to increase the anthelmintic properties of food, everyday use. Based on the experiments, the
following conclusions were provided: spaghetti with the addition of 10% wormwood are the most
rational. Since with such a dosage, the organoleptic and physicochemical indicators of finished
products are not violated. According to organoleptic indicators, spaghetti with green inclusions have
a taste and smell characteristic of wormwood [10].

Thus, the development of technology for the production of tubular pasta with the addition of
pumpkin puree is an important and urgent task that helps improve the quality of food products and
meet consumer demand.

Materials and methods

All samples of finished pasta were analyzed for organoleptic and physicochemical properties.

Methods for determining organoleptic and physicochemical (moisture, acidity) indicators of
pasta products were determined in accordance with GOST 31743-2017 Pasta products. General
specifications [11].

Five samples of the test product (n=5), weighing 5 g each, were selected for analysis. Each
sample was analyzed in triplicate. Results were processed using Excel. Mean values and standard
deviations were calculated. The Student's t-test was used to assess the statistical significance of
differences.

The moisture content of the products was determined by drying to constant weight. Pasta
samples were dried at temperature of 100-105°C for 4 hours. After the drying time, cooled samples
were weighed until weight difference between two subsequent weighings did not exceed 0.002 g.

Acidity was determined by titrating an agqueous suspension of ground products with sodium
hydroxide. A 1% phenolphthalein solution was added to the prepared sample, which was then titrated
with sodium hydroxide until pink color appeared, which persisted for a minute.

Dietary fiber was determined in accordance with GOST 34844-2022 [12]. Food products.
Determination of the mass fraction of dietary fiber. The method is based on enzymatic sample
processing followed by precipitation, filtration, washing, drying, and weighing of the residue
containing dietary fiber. The determination was performed using enzymatic gravimetric analysis,
which involves the enzymatic hydrolysis of starch and non-starch compounds using a-amylase,
protease, and amyloglucosidase to mono-, di-, and oligosaccharides. The dietary fiber is then
precipitated with ethyl alcohol, dried, and quantified using gravimetric method.

The sample was ground in laboratory mill. Enzymatic treatment was carried out using three
enzymes. For testing, 1 g sample was mixed with 50 cm? of phosphate buffer. 100 mm? of a-amylase
solution was added to the resulting solution. The solution was kept in boiling water bath for 30
minutes. Next, 500 mm? of protease enzyme solution was added and kept in a water bath at 60°C
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for 30 minutes. In the third stage of fermentation, 300 mm? of amloglucosidase enzyme solution was
added and kept in a water bath at 60°C for 30 minutes. After enzymatic treatment, the solution was
cooled to room temperature. To precipitate soluble fibers, 95% ethyl alcohol was added, mixed, and
kept in a water bath at 60°C for 60 minutes. The solution was filtered, the residue was washed with
78% ethyl alcohol, and dried at 130°C to constant weight. The resulting precipitates were analyzed
for residual protein content in one sample and ash content in the other.

The B-carotene content of pasta was determined by using spectrophotometer [13]. This
method is based on the extraction of B-carotene from plant samples with hexane and optical
determination of B-carotene in the hexane extract. The samples were thoroughly ground in a
porcelain mortar until a paste-like mass was obtained. Three 50-ml glass beakers were filled with 3
g of the test sample. The samples were transferred to porcelain mortars and ground with a small
amount of sand for 3-5 min. A small amount of Na,CO3z was added, then Na,SO4, and the mixture
was ground for no more than 15 min until a powdery consistency was achieved. The mixture was
then left in a dark place for 30 min. The sample was rinsed with a small amount of hexane through
a Buchner funnel fitted with a paper filter. The extract was filtered using a vacuum pump, constantly
adding a small amount of hexane to the funnel to cover the sample and allow pure hexane to pass
through the filter. The amount of extract obtained was measured with a glass cylinder (the total
volume of solution did not exceed 200 ml). The optical density of the resulting solutions was
measured spectrophotometrically at a wavelength of A = 440 nm using a 10 mm thick cuvette.

Comparative analysis of the content of macro- and microelements in the control sample and
in the finished product according to the selected recipe by the SEM (scanning electron microscopy)
method using the equipment of the «Structural and Biochemical Materials» laboratory of the M.
Auezov South Kazakhstan University.

Research results and their analysis

For the research, the most suitable types of wheat flour for the production of pasta were
selected: «Ak nan» of the first grade, «Granum» of the first grade and «Dani nan» of the highest
grade.

The use of pumpkin puree in the production of pasta in combination with durum wheat flour
for first-grade pasta ensures an increase in the quality indicators of these pasta products.

At pumpkin is added to pasta, the content of vitamins and dietary fiber increases, while the
content of fats and carbohydrates, on the contrary, decreases.

Five samples with different percentages of flour were prepared:

Sample 1 — 5 wt.% functional additive (powder);

Sample 2 — 10 wt.% functional additive (powder);

Sample 3 — 10 wt.% functional additive (puree);

Sample 4 — 20 wt.% functional additive (puree);

Sample 5 — 30 wt.% functional additive (puree).

This is necessary in order to trace the dependence of the amount of additive and the
deterioration or improvement of the pasta properties of the dough and organoleptic indicators.

The samples showed changes in the organoleptic characteristics of pasta with the addition
of pumpkin puree, shown in Table 1.

Table 1 — Organoleptic characteristics of the dough with the addition of non-traditional raw
materials — pumpkin
No Sample number Indicators
1| 1(5wt.% powder) It acquired a faint yellow-orange color, and faint pumpkin smell and taste
appeared.
2 | 2 (10 wt.% powder) | It acquired an orange color, a strong smell and a sweetish taste of pumpkin.
3 | 3 (10% wt.% puree) Organoleptic properties have not changed significantly. It acquired a faint yellow
color, the smell and taste have not changed
It acquired a distinct yellow-orange color, and a faint smell and taste of pumpkin
appeared.
5 (30 wt.% puree) It acquired an orange color, a strong smell and a sweetish taste of pumpkin.

4 | 4 (20 wt.% puree)

Thus, sample 1 and sample 4 were the most suitable for molding in all respects, since the
humidity is close to the solid type of dough kneading, and the extensibility above the ruler is average.
It should be noted that when receiving pumpkin powder, during the drying process, some
vitamins decomposed, others suffered % loss, but did not disappear, and some turned out to be
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resistant to high temperatures. But significant losses in the vitamin composition reduce the biological
value of finished products, it is also necessary to take into account that the pasta dough must be
dried, at the stage of which thermal exposure also occurs, respectively, the decomposition of
vitamins will occur again.

Therefore, sample 1 (5 wt% pumpkin powder) is not suitable for further formulation
development.

Methyltethionine completely disintegrated and lost its properties. Thiamine, under the
influence of high temperatures, decreased by 27% of the total content in raw pumpkin. Riboflavin
also, at high temperatures, decreased by 15% of the total content in raw pumpkin. Ascorbic acid at
high temperatures decreased by 90% of its total content in raw pumpkin. Folic acid at high
temperatures decreased by 90% of its total content in raw pumpkin. Nicotinic and Pantothenic acids
disintegrate at high temperatures.

It should be noted that this type of drying has a more detrimental effect on the vitamin
composition than boiling under pressure, since the pressure pumped into the screw boiling-blanching
machine allows the same cooking processes to be carried out at a reduced temperature.

With an increase in the mass content of puree in the dough (sample 5), the pasta properties
of the dough worsened: the dough became very elastic and difficult to form.

Acidity and moisture content analyses were performed on five samples and a control test
sample.

It should be noted that the acidity of the dough decreases with the correct drying mode.

Pasta with added tomato products was also used as a control sample for the acidity study,
since pumpkin is characterized by a high content of ascorbic, nicotinic, folic and pantothenic acids.

Thus, it should be noted that the acidity of the dough increases depending on the amount of
additive added. At the same time, pumpkin powder has less effect on the acidity of the dough than
adding pumpkin puree. When drying pasta, the acidity decreases.

If pumpkin powder has a moisture content of no more than 10%, then pumpkin puree has its
own high moisture content, namely 84.6%. In the future, when calculating the recipe, it is necessary
to recalculate the water added to the dough to achieve a moisture content of about 30% in the pasta
dough.

Thus, it should be noted that pumpkin powder at 10 wt.% (sample 2), as well as pumpkin
puree at 30 wt.% (sample 5) negatively affects the quality of washed gluten, which will subsequently
affect the formation of pasta. Therefore, it is necessary to refuse these samples in the future.

Sample 3 (10% by weight pumpkin puree) — suitable for further development of the recipe,
but does not significantly affect the organoleptic properties of the finished product, therefore, the
production of products with 10% by weight pumpkin puree will be economically unprofitable.

Based on the obtained data, the most suitable sample is sample 4, containing 20% by weight
of pumpkin puree.

Pumpkin powder, due to the fiber it contains, has a high level of hygroscopicity.
Consequently, pumpkin powder, due to its high moisture absorption capacity, has a negative effect
on the gluten content. A similar process occurs with sample 5 (30% by weight of pumpkin puree),
due to the high content of plant fibers in the raw material, there is a decline in the indicators.

Acidity and moisture content analyses were carried out on five samples and a control sample
of finished products (Table 2).

Table 2 — Comparative analysis of acidity and moisture content of samples

Ne Sample # Acidity, deg. T 31%2_52-517 Moisture, % 317642_32-517
1 Control sample (tomato pasta) 9,8 11,8
2 | Sample 1
(5 wt.% powder) 5 13
3 | Sample 2
(10 wt.% powder) 8 11,4
4 | Sample 3 6 <10 12 <13
(10 wt.% puree)
5 Sample 4
(20% wt.% puree) 9 12,1
6 Sample 5
(30 wt.% puree) 14 12,9
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Thus, the table shows a decrease in humidity in sample No. 2. This is due to the high fiber
content in pumpkin powder, it is hygroscopic, but when exposed to high temperatures it easily
releases moisture, therefore, with a high powder content, the humidity of the finished product
decreases.

The decrease in acidity of finished pasta products in sample No. 2 (10% by weight of pumpkin
powder) occurs due to the change in the raw materials introduced into the pasta dough.

It should be noted that despite the difference in the processing of the introduced plant
material, the increase in acidity on the graph from sample 1 (5 wt.% pumpkin powder) to sample 2
(10 wt.% pumpkin powder) is approximately equal to the increase in acidity from sample 3 (10 wt.%
pumpkin puree) to sample 4 (20 wt.% pumpkin puree).

At the same time, due to the difference in the content of dry substances in pumpkin puree
(15.4%) and pumpkin powder (90.2%), there is a decrease in the acidity graph after the position
«Sample 2 (10 mass.% pumpkin powder)», regardless of the amount of the additive added, since
the amount of dry substances in the pumpkin processing products in the position «Sample 3 (10
mass.% pumpkin puree)» became lower.

The most compliant with GOST 31743-2017 «Pasta products. General specifications» is
sample 4, the acidity of which is increased due to the content of pumpkin puree and can be classified
as tomato products.

A comparative analysis of the content of macro- and microelements in the control sample
and in the finished product according to the selected recipe using the SEM (scanning electron
microscopy) method was carried out using the equipment of the «Structural and Biochemical
Materials» laboratory of the M.Auezov South Kazakhstan University.

The obtained data showed the following results (presented in Table 3 and Figure 1).

Table 3 — Comparative analysis of the content of food substances

Control sample Sample 4 .
Food substances (without additFi)ve) (20 Wt.O/E) puree) Difference
Content B-carotene, mg/100g >0,01 1,2 +1,2
Mass fraction of dietary fiber, % 1,8 3,1 +1,3
Macro- and microelements, weight %

C 5.84 9.78 3.94

@) 41.17 41.26 0.09

Na 0.81 5.29 4.48

Mg 5.38 3.66 -2.02

Si 0.60 - -0.60

P 17.68 12.62 -5.06

S 0.50 1.16 0.66

K 22.96 21.99 -0.97

Ca 4.59 3.68 -0.91

Fe 0.46 0.55 0.09

50,00

40,00

30,00 Control sample
{without additive)

20,00 Sample 4

10,00

0,00

C O NaMg Si P S K Ca Fe

Figure 1 — Comparative analysis of the content of macro- and microelements

Table 3 shows that the content of 3-carotene increased by 1.2 mg, the mass fraction of dietary
fiber also increased by 1.3%, which indicates the functionality of the finished product.

An analysis of the obtained results allows us to draw the following conclusions: the sodium
content in sample 4 (20% by weight of pumpkin puree) increased by 4.48%, which allows us to cover
the daily sodium requirement for people when consuming 100 grams of the finished product. It should
be noted that for people who engage in active training with profuse sweating, the need for daily
sodium consumption increases twofold [14].
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The content of sulfur and iron increases, which has a beneficial effect on people with iron
deficiency anemia.

In light of the above, the losses in the form of magnesium, potassium and calcium are
justified. Even the reduced phosphorus content in sample 4 (20% by weight of pumpkin puree)
corresponds to the daily human consumption rate (from 12 to 16%) [15].

Description of the production flow chart

To produce tubular pasta with the addition of pumpkin puree, it is necessary to prepare raw
materials that act as a functional additive. Therefore, it is hecessary to consider a technological line
for the production of pumpkin puree, which can be combined with a technological line for the
production of tubular pasta [16].

The technological scheme for the production of tubular pasta with the addition of pumpkin

puree is shown in Figure 2.
Pumpkin Reception

Preparation of raw materials

- Sifting flour ( W= 14.5%)
Soaking, washing and peeling
pumpkin, cutting stem G
[ Purification from ferro-impurities ]
Cutting into pieces 3.5 mm
in largest cross-section, G
removing seeds and stems Preparing the dough (W=30%;
iyt * 1= Eratpe=35...65%)
Boiling in periodic mode &
under pressure
[ Forming pasta ( p=6..12 MPA ) J
Rubbing through a sieve with G
a hole diameter of 1215 [ Cutting ]
and 0.7_08 mm
Drying in several temperature
Preparation of water modes
emulsion (V=27.43 cm®) with
pumpkin puree (m=20 kg)

and salt (m=2.5 kg) [ Stabilization and cooling of ]

products

o

[ Packaging ]

Figure 2 — Flow chart for the production of tubular pasta with addition of pumpkin puree

Conclusion

Optimization of tubular pasta production technologies can lead to a reduction in raw material
and energy costs, which in turn will increase the competitiveness of products in the market. The
introduction of new technologies, such as the use of alternative sources of raw materials (for
example, gluten-free or enriched with vitamins and minerals), opens up new horizons for the
development of the industry and meeting the needs of various consumer groups. The development
of technologies aimed at reducing waste and using environmentally friendly packaging materials is
also an important aspect that takes into account modern trends in sustainable development. Thus,
work on the development of tubular pasta production technology is relevant and in demand, which
will not only improve the quality of products, but also increase their competitiveness in the market.
As a result of the research, an optimal sample of tubular pasta with the addition of pumpkin puree in
an amount of 20 wt.% of the weight of all ingredients was selected.
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ACKABAK E3BECI KOCbIJIFAH MAKAPOH ©HIMAEPIH ©HAIPY TEXHOJIOI'NACDLIH 93IPJIEY

Cananbl eHiM eHOipy xoHe onapdblH adam payuoHbiHOa meHzepimMOi 60rybiHbIH MaHbI3bl 30p.
MakapoH eHimOepi Hapbikma mypakmbl cypaHbicka ue. CoHObIKmaH maramObiK KYHObIMbIFLIH apmmbipy
makcambiHOa dacmyprii emec wukisammel naltdanaHbin eHiM xacay e3ekmi 605bin mabbinadsbl. XKymbicma
maramObIK xxoHe 6UuonoausnbiK KyHObIMbIFbIH apmmbipy yWiH 0scmypri emec wukisammsl — ackabak e3beciH
natidanaHa ombipbir, Kybbipribl MaKkapoH eHiMOepiH eHOIpy MEeXHOI02usChkl YCbiHblFaH. KypambiHOa apmypii
nporiopyusida ackabak e3beci 6ap MakapOH KaMbIPblHbIH ©3iprieH2eH peuernmi 6HIMOI [B-KapOmuHMEH,
maramObIK marnwbiKmapMeH, 8umaMuHOEePMEH XOHEe MUKpoareMeHmmepmMmeH balibimadbl. 3epmmeynep
OHIMHIH KOPEeKmIK KypaMbIH XakKcapma Ombipbirl, OHbIH MilWiHi, Mbifbi30blfbl XOHE bICMbIKKa megimoiniei
CUSIKMbl MEeXHOI02USIbIK KacuemmepiH cakmayObl Kammamachki3 ememiH KOMIoHeHmmepOiH OHmaduslbl
apakamsblHacbklH (ackabak e3beci maccacbiHbiH 20%) 6eneinedi. KypambiHda ackabak e3beci 6ap MakapoH
OHIiMOepIHiH opeaHoienmuKariblK XoHe hu3uKa-XUMUSIbIK KepcemkiuimepiHiH e3z2epicmepi baranaHdbl, byn
eHepkacinmik eHdipicmiH oHmalnel napamempriepiH aHbliKmayra MyMKiHOiK 6epdi. ©ciMOik wuKizambiH
natiGanaHa ombipbir, OYHKUUOHan0bl MakapoH eHiMOepiH eHepkacinmik eHOipyde kondaHyra 6onambiH
repcriekmuearbl MmexHo102usl YCbIHbIaokbl.

TyliH ce3ep: yH, MakapoH eHimOepi, ackabak e3beci, mexHOMo2us, opaaHOIenMuKarsblK >XXoHe
pu3UKa-XUMUSAbIK Kacuemmepi.
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PA3PABOTKA TEXHOIOIMMU NPOU3BOACTBA MAKAPOHHbIX U3AENMUA C LOBABNEHUEM
TbIKBEHHOI'O MIOPE

lMpouzeodcmeo kadyecmeeHHbIX MPOOyKMoe8 U e20 basiaHC 8 payuoHe 4esioeeka UMEeKm 8aXHOoe
3HadYeHue. MakapoHHble u3desusi uMerom MoCMOsIHHbIU Crpoc Ha pbiHKe. [Toamomy cosdaHue npPodyKyuu ¢
ucronb308aHUEM HempaoUUUOHHO20 Cbipbsi C UEesbio 08bIeHUsT nuweeol UeHHocmu sienissemcsi
akmyarsbHbIM. B pabome npednoxeHa mexHonoaus npouzsodcmea mpyb4yambix MakapOHHbIX u3denull ¢
dobasnieHuemM HempaldUUUOHHO20 CbiPpbsi — MbIKBEHHO20 MIOPe — C UEeSbK Mo8bIWeEeHUsT UX nuujeeol U
buornoaudeckol yeHHocmu. PaspabomaHHas peuenmypa MakapoHHO20 mecma, codepxxaujeco mMbiK8eHHOE
rrope 8 pasnuYHbIX Mpornopyusix, obozawaem rnpodykm -KapomuHOM, NUUESLIMU 80J/I0KHaMU, sumamuHamu
U MUKpoanemeHmamu. ViccrnedogaHusiMu ycmaHO8/1€HO ONMmuMalsibHoOe COOMHOWeHUEe KoMIoHeHmos (20%
Om mMacchl MbIKBEHHO20 mMope), obecriequsarwee CoxpaHeHUe MEXHOI02u4Yeckux cgolicme npodykma,
makux Kak ¢oopma, rniomH+ocms U mepMocmolKoCMb, Mpu 0OHOBPEMEHHOM yIlyHUWeHUU e20 HympPUEHMHO20
cocmasa. [lposedeHa oueHKka U3SMEHEHUU Op2aHOIenmu4YyecKkux U (bU3UKO-XUMUYECKUX Xapakmepucmuk
MakapOHHbIX u3denuli ¢ MbIKBEHHbIM MHOPE, YMO M038071UO0 Orpedennums onmumMarsbHble napamempsl Orns
npoMbIWIeHHo20 npousgodcmea. [lpednoxeHa NepcrnekmusHas MexHOI02us, Komopasi Moxem 6bimb
ucrionib308aHa Npu  MPOMbIWIIEHHOM  Ipou3sodcmee  (hyHKUUOHAlbHbIX — MakapoHHbIX —u3denul ¢
ucronb308aHUEM pacmumesibHo20 ChipbS.

Knioueebie crnoea: Myka, MaKkapoOHHble U30esusi, MbIKBEHHOE [OpPe,  MEXHOI02Uus,
opeaHonenmuyeckue U (huuKo-xumudeckue ceolicmea.
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NMPUMEHEHME PACTUTENbHbLIX KOMNOHEHTOB B TEXHOJIOITMN MACHbIX WU3OENUN
AnA NMTAHUA NOXUNbIX JTIIOAEN

AHHOMauyus: B ycrnosusix cmpemumernibHo20 pocma YucieHHOCMU roXus020 HaceeHusi 0OHoU U3
npuopumemsdbix 3alady  sensemcs  pas3pabomka  crieyuanu3upoBaHHbIX — MNUWEsbIX  NPodyKmos,
criocobecmesytouwux noddepxaHuro 300posbs, npochunakmuke gospacmHbix 3abonesaHuli u obecriedeHuto
gu3suoo2uYecKU MoIHOUeHHo20 numaxus. Llenbio Hacmosuwjel pabombl cmasno co3faHue mexHoso2uu
MsicHO20 nosychabpukama 2epoduemuyecko20 Ha3HavyeHuUsi C  UCMOoJIb308aHUEM  pacmumersibHbIX
KOMrioHeHmoe — Myku u3 bynzypa u kabaykos, obnadarouwjux ebicokol nuujesol u 6uonoaudeckol
ueHHocmblo. PaspabomaHbl mpu eapuaHma peuenmyp, pas/iudaroWuxcs MpPoYeHmMHbIM cooepxaHuem
CbIpbS XKUBOMHO20 U pacmumersibHo20 rpoucxoxdeHus. OuyeHka 0bpa3uos ekrroyana op2aHosenmuyeckull
aHasnu3 o banbHoU cucmeme (8HewHul 8Ud, ygem, 3amnax, 8Kyc, KOHCUCMEHYUS), a makxe ornpedesnieHue
XUMUYECKO20 cocmasa onmumMasibHo20 eapuaHma. Pesynbmambl nokasanu, 4mo dQobasreHue
pacmumeribHbIX UHepedueHmMos8 criocobcmayem yiyYWEHUK CEHCOPHbIX Xapakmepucmuk u3denus,
CHUXEHUI Maccogol 00U Xupa U YyBesIUYEeHUI codep)xaHusi MuUesbiX 8O0J/I0KOH, eumaMuHO8 U
MUHeparnbHbIX eewiecms. Haunydwue nokazamenu 6binu 3achukcuposaHsl y obpasua Ne 2, codepxxauwie2o
okorio 20 % pacmumernbHbix dobasok. [MpednoxeHHas peuenmypa npedcmasnsem coboli onmumarnbHoe
codemaHue [0 0p2aHOJIeNMmUYeCcKUM Xxapakmepucmukam U nuujesoll UeHHOCmU, 4Ymo [o3eosisiem
pekomeHdogamb €€ O 8HeOPEeHUSI 8 MEeXHOI02uU MSCHbIX U30enul 2epoduemuyecKo20 Ha3Ha4qyeHUs.
Yyumsbieasi eé cbanaHcupogaHHbIlU cocmae U 8bicokue rnompebumernbckue ceolicmea, aHHyr0 peuernmypy
uesiecoobpasHo UCrob308amb KakK 8 CUCMEMe Opa2aHU308aHHO20 MNUMaHus MoXusbix aded, mak u npu
rpoussodcmee hyHKUUOHarbHbIX MPOOYKIMO8, OpUEHMUPOBAHHbLIX HAa 2epOoduemuYecKoe rnumaHue.

Knroyeenbie crnioea: zepoduemuyeckoe numaHue, MsICHoU nonychabpukam, Mmyka us3 bynzypa,
pacmumeribHOe CbIpbE, Nuuesasl UeHHOCMb.

BBepneHue

Msico 1 MSACHble NPOAYKTbl NPEACTaBMAOT COOON LUMPOKO U3BECTHbIE NPOAYKTblI NUTAHWUS,
boratble GUMONOrMYECcKN LIEHHBbIMU NMUTATENbHBIMU BELLECTBAMW, KOTOPbIE BaXKHbl ANS1 340POBOro
nUTaHnsa YenoBeka. TeM He MeHee, NPUrOTOBMEHHbIE MSCHbIE MPOAYKTbI PEOKO paccMaTpuBalOTCS
Kak OCHOBHOW WCTOYMHWK BUTaMWHOB W3-3a MOTepu OonblUel 4acTu BMTaMWHOB B MpoLecce
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