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BoMg3l ©93mTsBHgo Lol gdzowo, bmerm dMobyxols ©s Lodobwol
6593l dbml  gggowo.  Badedgdwo  33wwgzgdol  Lsgrdzgwdy
39000535H900005 530 3HYbM0 3mI3MDBoEoemO BJz0wmzsbo baMgzo:
d60bxol, foffodmmsl s bgeol gJz0eologsb; dMobxol, Lodobool s
dmbmmb 13d30oboysb, 89990 Msbsgsdmdom - 40:30:30.
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Kazanmesa 2015: 5-10).
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9536000, dgy 187 296,28 110 126,2
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Bs@®owdo, Ty 17,0 13,2 19,8 19,8
3bBMOO, dy 331 443,26 314,0 314,2
30bo, 9y 5,2 5,22 2,11 2,11
05695630, dy 0,88 1,35 - 0,48
b3ongbdo, dy 0,33 0,6 - 0,27
bgergbo, dy - 0,008 - 2,49
MOM0s, dy 1,485 2,27 - 0,84

30353069d0b 9903390 ™ds

30¢9d0bo A, dy | 0,001 0,6006 16,5 13,8
09s-

390OmE0b0, g i e i b
30@3500bo E,dy | 0,45 0,52 0,35 0,51
30@9dobo K, 2,73 - 2,73
933

B, 0,39 0,43 0,22 0,28
30Momdlobo,

da,

bosgobo PP, 3y | 4,39 3,9 2,79 1,98
B, 3sbomomgbols | 0,41 0,654 0.40 0,43
055395

Modmzmsgzobo, | 0,08 0,10 0,07 0,09
dp B,

oo0sdobo B,,dy 0,22 0,69 0,24 0,33
Jemeobo, 2,9 28,3 2,9 1,74
30350. B,, dy

B9,dy 2,01 1,64 2 1,33

HMOE 3DOH00sh BB, 89305390 mMH039 Lobols 3033mboEowE
Botgzdo dgoggzocs  dobgMoMo bogmogmgdgdols s 303930bgdol
099339 ™ds. 5L oQo0MO, oo dol 999339 mds  go0boMd
obEmgdom  1,5-xgM bsMgzdo MmamMi  bgerol, sbg3zg  IMbIEML
©5353%)9d0m, 35e30vdol 3993390 mds LYol  HTSBHJO0M Q0D
©55bEMgdom 2-%9M, brnerm dMbmml sTs@Hgdom - 56 dg33wows. MH30bs

365dBH03MWo© ©sMBs 33w go MmM039 bsMg3zdo, bmwm BmLgm®ol
3993339 ™ds Lgarol sdsEJOOm J50BIMS 1,3-X% 96, IMbML ToEHJOOM
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30 36M5JGH03MWHO MEIWI0 MRS, Bobgobmdol Jgdi3gwmds batgzdo,
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by 2,73 83/100 g, Bgogzsows B xamxz0l 30@930b900L 999(33900mds,
39000dm©, B4 30350060l d903390mds Lgewol ©sds@gdom  gooboMs
ssbEmgdom 10-x9M, Bl 30@sdobol 30 - 3-x96. ©93603369ecm© dmods@s
B6 o5 B2 3035d0b6900L 999(33900™dsd, bemgnm B9 303sd0bols 899339 mds
Qi9bEmgdom 1,5-x96 999300 mMogz9 6odxddo.
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Food science

Nutritional value of the glutenOfree flour composite mix

Eliza Pruidze
Eliza.pruidze@atsu.edu.ge
Tsira Khutsidze

Khatia Khvadagiani
Akaki Tsereteli State University
Kutaisi, Georgia

Wheat protein-gluten is a major cause of immune disease, so a certain part of the
population avoids consumption of products derived from wheat. The main method of
producing gluten-free products is to completely replace gluten-containing raw materials
with gluten-free cereals. The nutritional value of products made from them is low, so
it is advisable to use gluten-free raw materials rich in essential amino acids, vitamins,
minerals and dietary fiber in the recipe. Such raw materials include flax and chick-pea.
The purpose of the study is to develop a formulation of a highly biological gluten-free
composite flour mix for the preparation of confectionery products. Gluten-free composite
flour mix was developed: 1. Rice flour: Buckwheat flour: Linen flour; 2. Rice flour: corn
flour: chick-pea flour in the following ratio of components 40:30:30. The developed
gluten-free composite flour mix is characterized by a sufficiently high level of satisfaction
of the balanced diet formula in terms of nutrients. Gluten-free flour pastry products
developed using the gluten-free composite flour mix that we proposed can be included

in the gluten-free diet.

Keywords: gluten, gluten-free composite mix, nutritional value, flour pastry products.

Wheat products are the world’s leading staple food crops. However, certain
groups of people avoid eating them for reasons of the immune system. Numerous
studies confirm that the primary cause of the immune disease is a wheat protein
- gluten, whose chain is rich in amino acids glutamine and proline. They cause
sensitivity to wheat.

In Georgia, the range of products intended for gluten-free diets is not large; it
is mainly presented by imported products and is expensive. The main method of

producing gluten-free products is to completely replace gluten-containing raw
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materials with gluten-free cereals. In addition, rice, buckwheat, and corn are
mainly used as gluten-free flours.

In terms of optimizing the diet of people with gluten sensitivity, it is important
to enrich products with essential nutrients. For this purpose, it is promising
to use non-traditional ingredients, the correct selection of which ensures the
normalization of the functions of the digestive system and, in general, metabolism
in the body of patients. Such raw materials include flax and chick-pea.

Studies were conducted at Akaki Tsereteli State University, in the laboratories
of Food Technology Department.

Material and methodology. The objects of study are samples of sugar cookie
and cupcakes, which were prepared using the selected gluten-free flour composite
mix.

The study used rice, buckwheat, corn, flax, and chick-pea flours, which were
obtained by grinding the corresponding cereals.

In order to assess the quality of the finished products, we determined the
organoleptic and physico-chemical characteristics of cookie (moisture, alkalinity,
density, swelling capacity).

Organoleptic characteristics were determined on a 10-point scale according to
the following characteristics: surface condition, color, taste and smell, appearance
of the fracture, shape.

The content of proteins, fats, carbohydrates, amino acids, minerals and
vitamins in the composite mixture was determined by the calculation method
according to the optimal recipe, for which we were guided by the tables of the
chemical composition of food products.

Research results and discussion. Within the framework of the Master’s thesis
1, we have conducted research in order to develop a recipe for a flour composite
mix for the preparation of gluten-free flour confectionery products. Using
the composite mix, we made sugar cookies and cupcakes. We determined the
optimal ratio of the components in the mix according to the physico-chemical
and organoleptic characteristics of the finished products. Based on the conducted
research, we have developed two types of basic flour composite mix: one - based
on buckwheat and rice flour, in a ratio of 50:50; The second one is based on rice
and corn flours in a ratio of 50:50. The products made of these flours have low
nutritional value. Due to this, it is relevant to develop the technology and recipe
of gluten-free flour products using such non-traditional raw materials, which are

rich in dietary fibers, proteins and other useful substances. To this end, flax and
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buckwheat flour are promising raw materials in the production of gluten-free
products. In order to increase the nutritional value of the composite flour mix,
we added flax flour to the mix made of rice and buckwheat flours, and chick-pea
flour to the rice and corn mix. Based on the conducted studies, the gluten-free
composite flour mix is proposed: rice, buckwheat and flax flour; rice, corn and
buckwheat flour, in the ratio of 40:30:30.

In order to determine the nutritional value of the gluten-free composite
flour mix, we determined first its chemical composition and the level of meeting
the daily needs satisfaction requirement for nutrients (in accordance with the
balanced diet formula).

The developed gluten-free composite flour mix is characterized by a fairly
high satisfaction level of the balanced diet formula. Adding flax to a rice-
buckwheat mix increased protein satisfaction level by 64%, carbohydrate - by
37%, and fat satisfaction level - by 118%. Adding chick-pea to the rice-corn mix
increased protein satisfaction level by 35.5%, while carbohydrates satisfaction
level remained practically unchanged, and fat satisfaction level increased by 27%.

The main indicator determining the biological value of the gluten-free
composite flour mix is the content of essential amino acids. That is why we
determined the satisfaction level of the balanced diet formula for the basic
essential amino acids. The results demonstrate that the satisfaction level of a
balanced diet for the amino acid lysine almost doubled with the addition of flax
flour, and 1.5 times with the addition of chick-pea flour. The satisfaction level
of phenylalanine in both mixes increased approximately 2 times. For threonine,
it increased by 4 times with the addition of flax, and by about 2 times in the mix
containing chick-pea; For leucine, it increased approximately 2 times in both
mixes; For isoleucine, it increased approximately by 2.5 times when flax was
added, and doubled when chick-pea was added.

The content of mineral substances and vitamins has changed in both types
of composite mixes developed. So, for example, the potassium content increased
approximately by 1.5 times in the mix with the addition of both flax and chick-
pea, the calcium content increased approximately by 2 times with the addition of
flax, and it remained unchanged with the addition of chick-pea. Iron remained
practically unchanged in both mixes, while the phosphorus content increased
by 1.3 times with the addition of flax, and remained practically unchanged
with the addition of chick-pea. The content of manganese in the mix to which

flax was added increased by 1.5 times, copper - by 2 times, zinc - by 1.6 times,
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and the content of these minerals in the mix of rice and corn was absent and
appeared after the addition of chick-pea. Selenium appeared in trace form with
the addition of flax to the mix, while it was absent in the chick-pea sample and
became 2.5 mg. The satisfaction level for mineral substances of the developed
gluten-free composite flour mix corresponds to a balanced diet formula.

According to the content of vitamins, it can be noted that in the mix of rice
and buckwheat, vitamin A was in the form of traces, and with the addition of
flax flour, its content became 0.6 mg/100 g, with the addition of chick-pea to the
mix of rice and corn, the content of vitamin A decreased by 2.7 mg/100 g, which
is due to the fact that corn flour is rich in fat and has a high vitamin A content.
The content of vitamin E in the mix with flax flour increased by 15.5%, and with
the addition of chick-pea - by 45%, Vitamin K is not contained in either the rice-
buckwheat or the rice-chick-pea mixes, and with the addition of flax and chick-
pea, it became 2.73 mg in both composite mixes /100 g, the content of vitamins of
group B changed, in particular, the content of vitamin B4 increased approximately
by 10 times with the addition of flax, and vitamin B1 —increased by 3 times. The
content of vitamins B6 and B2 increased slightly, while the content of vitamin B9
decreased approximately by 1.5 times in both samples.

Thus, the proposed gluten-free composite flour mix is characterized by high
nutritional and biological value, which is due to the use of flax and chick-pea
flours in the mix.

Conclusions:

o The developed gluten-free composite flour mix is characterized by a
fairly high satisfaction level of the balanced diet formula in terms of
proteins, fats and carbohydrates of the main nutrients. The satisfaction
level of protein, carbohydrate and fat increased by 64, 37 and 118%,
respectively, with the addition of flax to the rice and buckwheat mix.
The addition of chick-pea to the rice and corn mix increased the
satisfaction level of protein and fat by 35.5 and 27%, respectively,
while carbohydrates remained practically unchanged.

e The satisfaction level of the balanced diet formula for basic essential
amino acids has increased. For the amino acid lysine, the satisfaction
level of a balanced diet increased almost by 2 times with the addition
of flax flour, and by 1.5 times with the addition of chick-pea flour.
The satisfaction level of phenylalanine in both mixes increased

approximately by 2 time. For threonine - it increased by 4 times
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with the addition of flax, and in the mix containing chick-pea -
approximately by 2 times; For leucine, it increased approximately by 2
times in both mixes; For isoleucine, it increased approximately by 2.5
times when flax was added, and doubled when chick-pea was added.

e The satisfaction level in terms of chick-pea and vitamins of the
developed gluten-free composite flour mix corresponds to a balanced
diet formula.

e The proposed gluten-free composite flour mix is characterized by high
nutritional and biological value, which is due to the use of flax and
chick-pea flours in the mix.

o Taken together the results demonstrate that the gluten-free flour
pastry products developed using the gluten-free composite flour mix

that we proposed can be included in the the gluten-free diet.
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