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Abstract:

Objective. This article provides information on measures to prevent micronutrient deficiency, which
is one of the most important problems of the population.The creation of products containing a wide range
of biologically active nutrients for mass consumption remains an urgent task today. The growing attention
to the use of local raw materials in production is causing great interest in obtaining additional nutrients from
various plants in our country.

Methods. According to the information presented above, fortification with fruits and vegetables can
be the basis for creating a product with high nutritional value.

In addition, non-waste technologies for the enrichment of food products at the expense of industrial
secondary raw materials are being created. Considering these aspects, we believe that the vitamins and
minerals contained in locally produced green walnut husks can be a potential raw material for increasing
the biological value of flour and bakery products.

Results. The peel of green walnut variety "Ideal" was taken as the object of the study. The reference
sample (control) is a grain of spring soft wheat. Sampling of green walnut husks was carried out according
to the developed technical instructions. lts quality is checked in accordance with the established
requirements of state Standards. Indicators of the level of toxicological safety of walnut peel greens were
determined according to generally accepted methods in accordance with the requirements of Sanitary
Rules, Norms and Hygiene Standards of the Republic of Uzbekistan (Ne 0366-19).

Discussions. Studies have shown that the green skin of walnuts contains tannins. All tannins are
active antioxidants that have a general strengthening and healing effect on the human body.

According to the results of laboratory studies, the additive contains questionable substances, which,
according to the conclusions of microbiological studies, are recognized as safe for the human body. If we
take into account the active antioxidant ability of tannins, we can see that the shelf life of the finished product
is extended when this substance is added to it as an additive.

Conclusion. The next stage of research work is to mix whole grain flour with green walnut husk
additive and study samples for comparative analysis.

Keywords: fortification, flour confectionery, vitamins, minerals, enrichment, walnut peel, flour, bread,
flour enrichment.

Introduction. In recent years, the | active nutrients widely consumed by the
number of diseases caused by malnutrition | population remains an urgent task. The
has increased among the population. | growing attention to the use of local raw
According to the World Health | materials in production is causing great
Organization, more than 2 billion people on | interest in obtaining additional nutrients
the Earth suffer from vitamin and mineral | from various plants in our country. [2,18].
deficiencies, especially vitamin A, iodine, It is important to use non-traditional
iron and zinc, important biopolymers. From | raw materials containing physiologically
year to year there is a trend towards the | active substances when developing
spread of hypoelementosis (deficiency of | recipes with a functional orientation that
magnesium, iodine, iron, etc.) and | positively affect human health, and when
hypovitaminosis (lack of vitamins A, B, D, | expanding the range of bakery products.

etc.) [1,20,16] [3,19].
To date, the creation of products The presence in plants rich in
containing a wide range of biologically | biologically active substances
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(carbohydrates, organic acids,
fiber, nitrogen, minerals, aromatic
substances and vitamins) makes it
necessary to use them in the food industry,
including the baking industry. It is
considered very economical to expand the
use of fruits, berries and vegetables, as
well as their secondary raw materials in the
baking industry, to obtain juice, extract,
puree, paste and powder from them and
low-cost processing.

For example, in the food industry, it is
widely used in the production of various
products from apples: natural and
condensed juice, puree, powder, pulp, jam,
extract (with apple pectin), cellulose, etc.
These products contain carbohydrates
(sugar, fiber, pectin, hemicellulose, starch),
acids (malic acid), macro- and
microelements (K, Na, Ca, P, Mg, Fe),
vitamins (C, B1, B2, B6, PP). ) is
distinguished by its richness. They are
widely used in the preparation of bread and
flour confectionery, as well as in the
activation of pressed, dry and liquid yeast.
Raw materials obtained from apples make
it possible to enrich bakery products with
sugar, dietary fiber, minerals and vitamins.

In addition, a special place in the food
industry is occupied by secondary raw
materials obtained from grapes: juice,
molasses and grape pulp powder. The
amount of raw materials obtained from
grapes, for example, sugar and some
macronutrients (K, Ca, P, Mg), exceeds
apple products. They contain a large
amount of acid, and grape products are
very rich in vitamins B1, B6 and PP.

Up to 50% of waste (including peel
and seeds) is generated during the
processing of pomegranate in the food
industry. The bark contains coloring and
pectin substances, sugars, organic acids
and other components. The use of
pomegranate powder makes it possible to
strengthen gluten, increase the gas-
forming ability of the dough, increase its
lifting power, enrich the bread with nutrients
and minerals.

dietary
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According to the results of the
research, the amount of cabbage, beetroot
and carrot puree 10% relative to the flour
mass improves the structural and
mechanical properties of the dough.
Increases the microflora of the fermenter
and increases its activity.

Pumpkin fruits contain carbohydrates,
nitrogenous and mineral compounds. It has
8-10 percent dry matter, including organic
acids and vitamins. The bulk of the dry
matter (up to 10%) is sugar. Pumpkin
sugars are made up primarily of sucrose
with smaller amounts of glucose and
fructose. Zucchini and products of its
processing are promising vegetable raw
materials that affect the quality of semi-
finished products and finished products in
the production of bakery products. [4,1].

Pumpkin, amaranth and sesame are
promising raw materials with functional
properties and high nutritional value. They
have an optimized nutritional value and
high economic efficiency in the enrichment
of flour products. Enriched flour products of
this type are a source of quickly digestible
and easily digestible protein. Of particular
importance is the high content of
tocopherol, B vitamins and some micro-
and macroelements in the flour. [5,15]

Among flour confectionery products,
gluten-free varieties are also produced.

Common ingredients in  gluten-free
products include starch from corn,
potatoes, and rice. However, products
based on such raw materials are

characterized by low nutritional value, low
content of important micronutrients and
increased spoilage rate. As a rule, gluten-
free products are characterized by a high
concentration of fat, sugar, additives used
to improve taste, texture and appearance.
[6,17].

A promising way to increase the
nutritional value of bread products is the
inclusion of natural  strengthening
substances in their formulation, including
oat flour processing products [7,12].

www.niet.uz
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With the improvement of the
technology for the production of bread
products from wheat and rye flour, beetroot
powder, carrot and pumpkin suspensions
are added to the products along with yeast.
[8,9,12].

Methods. According to the above
information, fortification with fruits and
vegetables can be the basis for creating a
product with high nutritional value [10].

In addition, non-waste technologies
for the enrichment of food products at the
expense of industrial secondary raw
materials are being created. Considering
these aspects, we believe that the vitamins
and minerals contained in locally produced
green walnut husks can be a potential raw
material for increasing the biological value
of flour and bakery products. Of particular
importance are the chemical composition,
biological value, versatility, technological
properties, low cost and other factors of this
recommended raw material.

The purpose of the research work is
to determine the phytochemical
composition of the green peel of locally

produced walnuts and justify their use for
the enrichment of flour products.

Results. The peel of green walnut
variety "ldeal" was taken as the object of
the study. The reference sample (control)
is a grain of spring soft wheat. Sampling of
green walnut husks was carried out
according to the developed technical
instructions.

Its quality is checked in accordance
with the established requirements of state
standards. Indicators of the level of
toxicological safety of walnut peel greens
were determined according to generally
accepted methods in accordance with the
requirements of Sanitary Rules, Norms and
Hygiene Standards of the Republic of
Uzbekistan (N2 0366-19).

The table below presents the results
of the study. When studying the chemical
composition of the peel of walnuts and
comparing the results obtained with cereal
crops (in our case, with wheat grain),
certain differences were revealed in the
amount of vitamins and minerals (Table 1).

Table 1
Vitamin and mineral composition of green walnut husks and wheat flour, mq (q,
mcg)/1009g
Ne Nutrients Powder of husk Wheat flour
1 C (Ascorbic Acid) 19 -
2 A (p-carotene) 0,012 -
3 P (Routine) 4,8 -
4  B1(Thiamine) 0,3 mcg 0,24
5 B2 (Riboflavin) 0,1 mcg 0,08
7  Bs(Pantothenic) - 0,17
8 Be (Pyridoxine) 0,5 mcg 0,4
9  Bo(Folic Acid) - 19,5
10  Vitamin PP - 2,2
11 E (Tocopherol) 0,6 mcg 2,2
12 Na (Sodium) 1,2 12
13 Mg (Magnesium) 148,0 40
14 K (Potassium) 441,0 176
15 Ca (Calcium) 188,0 24
16 P (Phosphorus) 416 115
17  Mn (Manganese) 3,8 0,3
18 Fe (Iron) 29 2,1
19  Cu (Copper) 1,6 0,06
20 Zn (Zinc) 3,5 0,42
21 F (Fluorine) 0,003 2,2
22 1 (lodine) 6,85 -
S ——
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According to the data in Table 1, the
studied samples of green walnut husk
powder are similar in chemical composition
to wheat flour. However, a number of
substances contained in the supplement,
such as P (rutin) - 4.8 mg, C (ascorbic acid)
-1g, | (iodine) - 6.85 mg, P (phosphorus) -
416 mg, in flour in general . In addition, their
large number is of great importance.
Therefore, it is possible to achieve the
creation of functional foods with increased
nutritional value by introducing these types
of additives rich in biologically active
substances into flour and bakery products.

Discussions. Studies have shown
that the green skin of walnuts contains
tannins. All tannins are active antioxidants
that have a general strengthening and
healing effect on the human body [11,13].

According to the results of laboratory
studies, the additive contains questionable
substances, which, according to the
conclusions of microbiological studies, are
recognized as safe for the human body. If
we take into account the active antioxidant
ability of tannins, we can see that the shelf
life of the finished product is extended
when this substance is added to it as an
additive.

All types of food raw materials, as well
as finished products, must comply with the
requirements of medical, biological and
sanitary quality standards. The content of
carcinogenic food substances and
pathogenic microorganisms in any product,
including raw materials, must not exceed
the permissible maximum concentration.
With this in mind, we conducted laboratory
tests to determine the indicators of
environmental and epidemiological safety
of the researched additive.

According to the results of a
laboratory study, the amount of toxic heavy
metals and pesticides in raw materials did
not exceed the normative indicators, no
harmful compounds were noted. The data
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obtained indicate that the studied raw
material complies with the regulatory
requirements of toxicological safety.

The microbiological composition of
the studied raw materials was determined
by growing substrates on agar media under
conditions favorable for the growth of a
colony of microorganisms, and then the
species composition and amount of
microflora were determined by phase-
contrast microscopy.

The results of the study were
analyzed and confirmed that additives
made from locally grown green walnut
husks meet the requirements of Sanitary
Rules, Norms and Hygiene Standards of
the Republic of Uzbekistan (Ne 0366-19).

However, in the production of bread
and bakery products from wheat flour,
there must be certain norms for the use of
additives from green walnut husks.
According to the information presented in
the above sections, the bark contains a
large amount of iodine, and its excess is
harmful, like any other substance. At the
same time, the presence of dyes in the
composition of this additive affects the
quality of bread and causes excessive
darkening of its core. In view of the above,
we recommend introducing this
supplement in limited quantities (no more
than 6 percent).

Therefore, it is desirable to find a
technological  solution that allows
increasing the nutritional and biological
value of the product without increasing its
norm when using the studied raw materials.
Of course, such a solution should also be
convenient for small bakeries. The use of
the recommended technology should not
involve the purchase of separate
equipment and complex production lines.

The process of collecting and
processing green walnut husks was carried
out in the following order (Fig.1):

www.niet.uz
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Figure 1. Technological scheme of the process of harvesting and processing
green walnut husks

The green husks of walnuts are
ground in coffee grinders before being
added to the flour product. The reason for
this is that the trace element iodine
contained in the supplement is volatile, and
losses of this trace element increase during
grinding and storage. Therefore, before

adding this additive to the flour mass, it is

recommended to grind the required
amount.
Conclusion. The next stage of

research work is to mix whole grain flour
with green walnut husk additive and study
samples for comparative analysis.
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