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THE USE OF MILK THISTLE SEED FLOUR
IN THE COMPOSITION OF YEAST DOUGH FOR
CHEESE PASTRY

Abstract

One of the progressive directions in the development of the production of food products and culinary products is the creation
of new flour products and giving them a functional focus by using natural ingredients. The biologically active complex of milk thistle
flour contains vitamins, minerals and trace elements, prevents the accumulation of harmful substances in the human body and has a
hepatoprotective effect. The article presents the results of research on the use of milk thistle seed flour in the technology of flour
products from yeast dough - cheese pastry. The expediency of using milk thistle seed flour in the production of butter products, which
was added to the mass of high-grade wheat flour in the amount of 3.0 to 5.0%, was established experimentally. A rational amount of
thistle flour in the composition of the yeast dough was established, which is 5.0% by weight of wheat flour. The effect of thistle seed
flour on the amount and quality of gluten in the dough was investigated, the effect of new raw materials on the properties of the
dough and quality indicators of the finished product was established.

The addition of milk thistle seed flour to the composition of yeast dough for cheesecake has a positive effect on the nutritional
value of the finished product, the amount of biologically active substances useful and necessary for the human body has increased:
mineral elements, vitamins (vitamins E and group B), unsaturated fatty acids, as well as food fibers The feasibility of using milk
thistle seed flour in the production technology of flour products from yeast dough to expand the range of flour products of increased
biological value has been proven. The developed flour product using milk thistle flour can be introduced into restaurants as a
functional product with increased nutritional value.

Keywords: milk thistle seed flour, butter products, nutritional value, semi-finished product, organoleptic evaluation,
vitamins, antioxidants.

Introduction and others. Together with food, substances that have
Modern ecological conditions in our country and toxic and carcinogenic properties enter the human body.
in the whole world are characterized by a wide spread of In this connection, there is an urgent need for additional

various diseases associated with insufficient content of sources of useful substances in the diet of the country's
important macroelements and microelements in the population.
human body, with diseases of the gastrointestinal tract
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Yeast dough products are one of the most popular
among the population and make up almost 45.0% of the
assortment of flour products.For residents of Ukraine,
bakery products, as well as products made from yeast
dough, are products of daily use, which are a source of
energy and nutrients for the human body. But the main
disadvantage of these products is that their excessive
consumption disrupts the balance of food rations in terms
of nutritional and energy value. This is explained by the
high content of fats and carbohydrates (starch,
oligosaccharides), low content of minerals, vitamins and
dietary fibers. Therefore, one of the progressive
directions in the production of food products is the
creation of new flour products and giving them a
functional focus by using natural ingredients.

One of the promising ways to solve this problem
is the enrichment of flour products from yeast dough
with additives of plant origin, obtained from agricultural
crops and not previously used in the technology of
products from yeast dough [1,2].

Processing of semolina and production of flour
from it is one of the directions of development of the
industry that produces vegetable oils. It is the meal that
contains the remaining portion of oil and other nutrients
and biologically active substances. The use of flour from
oilseed meal in the production of flour products from
yeast dough allows to enrich the chemical composition of
products with protein and lipids, to create functional
products.

Adding substances that have a hepatoprotective
effect to the recipe of flour products from yeast dough is
also gaining relevance. Hepatoprotectors - agents that
increase the resistance of liver cells to the action of
damaging factors, activate its detoxification functions
and increase the activity of metabolic processes, improve
the functional state of the liver.

Milk thistle seed flour, based on its functional
properties, biological value and chemical composition,
belongs to products that prevent the accumulation of
harmful substances in the human body and have Milk
thistle - Silybum marianum (L.) Gaertn - a strong
hepatoprotector. Since ancient times, it has been used as
a medicinal plant for the treatment of liver diseases. Milk
thistle contains the flavolignan silymarin, which has a
hepatoprotective effect. The most valuable component of
this plant is the seed, which includes flavolignans, the
main ones of which are silybin (silymarin), silydianin,
silychristin, in addition, the seed contains 32.0% fatty oil,
a small amount of essential oil (0.08%), resins, mucilage,
and also biogenic amines (thiamine, histamine) and about
five flavonoids (taxifolin, quercetin, dehydrokaempferol,
etc.), glucose, fructose, rhamnose, xylose, arabinose,
galacturonic acid, amino acids, hydroxycinnamic acids,
vitamins K, A, E, saponins, tannins, as well as
macroelements K (9.2 pg/g), Ca (16.6 pg/g), Fe (0. 08
ng/g) and trace elements Al, Mg, Mn (0.1 pg/g), Cu (1.16
ug/g), Zn (0.71 pg/g), Cr (0.15 pg/g), Se (22.9 ng/g) , V
(0.01 pg/g), Sr, Pb. The leaves of milk thistle contain
flavonoids [3].

The high content of polyunsaturated fatty acids,
dietary fibers, a wide range of minerals, vitamins E and
group B, flavonoids in the composition of milk thistle
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seeds determines the prospects of its use in the
production of yeast dough products.

Taking into account the wide range of functional
properties of the studied raw materials and the wide
interest in their use in the production of food products,
the use of thistle seed flour in the production of buttery
flour products is an actual direction of using raw
materials of local importance to increase the nutritional
value of buttery products that have wide popularity and
mass consumption.

Literatury review

In the production technology of flour products, in
order to reduce the calorie content and increase the
biological value, wheat flour is replaced in recipes with
chickpea, flax, triticale, sorghum, rice, barley, corn and
others. Meals from non-traditional types of raw materials
containing dietary fiber are added to the recipe of flour
products. Gluten-free therapeutic and preventive products
with functional properties are being developed for people
with celiac disease.

Analyzing literary sources, we came to the
conclusion that there are a number of separate
technologies of food products with the use of milk thistle
processing products and other plant raw materials.

A. V. Antonenko developed the technology of
confectionery products from shortbread using a
composition of soybean, sunflower, and thistle meal to
obtain functional products with increased biological
value [4].

N.V. Novgorodska, A.M. Solomon, I.M. Bernyk
developed a recipe for chopped meat semi-finished
products. From the conducted experiments, it was
established that from a technological point of view, it is
most optimal to add thistle meal to the meat system in the
amount of 5.0% of the beef mass at the stage of making
minced meat. At the same time, the functional and
technological properties of the meat system improve, and
the organoleptic indicators do not deteriorate [5].

L.A. Mykhonik, A.M. Hryshchenko developed
the technology of bread from wheat whole grain flour
using meal from thistle seeds. The effect of meal on the
amount and quality of gluten in the dough was
investigated. The indicators of the technological process
and quality of bread made from wheat whole-grain flour
with different dosages of thistle seed meal are given.
Taking into account the valuable chemical composition,
the high content of antioxidants, the use of this raw
material made it possible to expand the assortment of
bread products for health and preventive purposes [6].

N.P. Buyalska, O.L. Gumenyuk, N.M. Denisova,
and V.M. Chelyabiev proved in their work that the use of
thistle processing products in the production of bakery
products in order to increase the quality, nutritional value
and give them health-promoting properties is expedient,
scientifically based and experimentally confirmed. It was
found that the most optimal is the use of 2.0% milk
thistle meal and 6.0% milk thistle oil as an additive to the
mass of flour. The use of meal accelerates the
fermentation process and improves the lifting power of
yeast, which has a positive effect on the physical and
chemical indicators of the quality of finished products.
Bread with the addition of milk thistle processing
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products has better organoleptic and physicochemical
properties compared to the control sample [7].

Yana Bachynska investigated the impact of using
non-traditional plant raw materials in the production of
flour confectionery products with increased biological
value. The paper presents the results of the commodity
evaluation of the developed products and compares them
with the main samples presented in the retail network of
Kharkiv. The expediency of using a mixture of dietary
fibers and meal from pumpkin seeds as natural plant
additives in the production technology of flour
confectionery products has been proven [8].

By Veronika Bortikova, Lucas Kolaris and others.
[9] established the expediency of using thistle seed flour
in the production of cookies. In the course of
experiments, the effect of replacing wheat flour on the
technological properties of the dough, the change in the
water absorption capacity of the flour and the stability of
the dough was studied.

Scientists Shahat Mohamed S., Hussein Ahmed
S., Hady Essam A. developed the technology of baladi
bread using defatted thistle seeds for the treatment and
prevention of liver diseases [10]. The therapeutic effect
of this product with the addition of thistle seeds was
proven during an experiment conducted on rats.

We believe that such a problem as an unfavorable
environmental situation, the introduction of substances
from the environment that have a toxic and carcinogenic
effect, requires the introduction of new functional
products into production, in particular flour products
from yeast dough, which have a hepatoprotective effect
and increased nutritional value. Therefore, the use of
non-traditional plant raw materials, namely milk thistle
seed flour as part of a yeast semi-finished product for the
production of cheesecakeis interesting and relevant.

The purpose and tasks of the research

The purpose of the study is to expand the range of
buttery flour products by using milk thistle seed flour to
increase the nutritional value of the products and provide
them with a functional purpose.

To solve the goal, it is necessary to establish the
dosage of thistle seed flour for the preparation of the
product and to study the peculiarities of its use, to
determine its influence on the technological process, to
investigate the change in the organoleptic and
physicochemical quality indicators of the semi-finished
product and the finished product, to determine the
nutritional value and mineral composition of the
developed product.

Research materials and methods

The research materials were: the raw material
included in the recipe for biscuits with jam, thistle seed
flour, produced by the company "BioRaztorpsha", semi-
finished dough and finished product.

During the work, standard, generally accepted
research methods were used.

Selection and preparation of samples was carried
out according to the current standards for bread and
bakery products - DSTU 7044:2009. The mass fraction
of moisture was determined using Chizhova's device,
porosity was determined organoleptically, dimensional
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stability of the products was determined as the ratio of
the height of the product to its diameter. Determination
of crude gluten content was carried out in accordance
with DSTU 1SO 21415-1:2009 Wheat and wheat flour
gluten content. Determination of crude gluten manually
[8]. The moisture absorption capacity of the flour was
determined by the centrifugation method according to the
standard method, the acidity of the dough was
determined by the titrometric method, the mineral
composition and nutritional value of the new products
were determined by the calculation method. Tasting
analysis of finished products was carried out by scoring
samples.

Research results and their discussion

The dough for cheese pastry was prepared using a
steam method, and pastry with jam No. 1098 according
to the collection of recipes using high-grade wheat flour
were used as a control sample.

Spotted milk thistle flour was added to test
samples in the amount of 3.0 when kneading the dough;
5.0; 7.0% to the mass of wheat flour in the dough,
samples No. 1, No. 2 and No. 3 were formed,
respectively. The fermentation temperature of the dough
was +29...32°C. The control sample was dough without
the addition of thistle seed flour.

The content of milk thistle seed flour in the
composition of the yeast semi-finished product for the
production of cakes with jam was substantiated by an
experimental method. The effect of thistle seed flour on
the organoleptic parameters of the puff pastry and the
physicochemical properties of the dough was determined.

The obtained data showed that the content of
gluten in experimental samples No. 1, No. 2, and No. 3
decreased in comparison with the control sample,
respectively, by 1.7%, 2.7%, and 3.3%, but it is within
the normative values (for high-grade flour - not less than
24.0%). The decrease in gluten content is most likely due
to the introduction of flour from milk thistle seeds, the
proteins of which are not capable of its formation. The
quality of gluten in the samples with flour from milk
thistle seeds in test samples No. 1, No. 2 and No. 3 also
changed, the extensibility decreased slightly, the
elasticity of the gluten is good, the color is light with a
cream shade. The obtained results correspond to the data
of the authors' study [6], who established that the
addition of thistle meal affects the quantity and quality of
gluten, namely, with an increase in the dosage of the
studied raw material, the amount of raw and dry gluten
decreases, and its quality changes. The results of
assessing the amount and quality of gluten in the dough
with the addition of different amounts of thistle seed
flour in comparison with the control sample are presented
in Table 1.

To determine the influence of flour from thistle
seeds on the quality of the dough and the finished
product, the baking of cheese pastry was carried out.
Preparations from fermented yeast dough were subjected
to development and curing at an air temperature of
32..35°C and a relative humidity of 75...83%. The
duration of baking was 18-22-60 s at a temperature of
+210..220°C. The baking properties of the recipe
mixtures were evaluated by the quality of the finished
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Table 1 — Evaluation of the quality of samples with the addition of different amounts of thistle seed flour

Name of indicators Variants of the ratio of wheat flour and milk thistle seed flour
Control sample (100:0) || Sample 1 (97:3) || Sample 2 (95:5) | Sample 3 (93:7)
Water absorption capacity, % 57.0 59.0 61.0 65.0
Gluten content, % 30.0 29.5 29.2 29.0
Elasticity good good good good
Extensibility, see 19.0 18.0 17.0 16.5
Table 2 -Aciditydough with the addition of thistle flour
Name of indicators Variants of the ratio of wheat flour and milk thistle seed flour
Control sample (100:0) || Sample 1 (97:3) || Sample 2 (95:5) || Sample 3 (93:7)
Initial acidity of the dough, degrees 2.0 2.0 2.0 2.0
Final acidity of the dough, degrees 3.2 3.5 3.7 3.9

bakery products obtained by trial baking.

In the process of research, it was established that the acidity of the dough in the samples with the addition of
milk thistle seed flour after fermentation was higher than in the control sample, this indicates an increase in the intensity
of fermentation and contributes to a slight reduction in the duration of the fermentation of the dough. The acidity of the
dough in samples with the addition of different amounts of thistle flour is presented in Table 2.

The organoleptic evaluation of the quality of the samples of cheesecakes with the addition of different amounts
of thistle seed flour was carried out by means of a point evaluation of the studied samples. The results of the tasting
analysis are presented in Table 3.

As a result of the organoleptic evaluation, it was established that according to the main indicators, test samples
No. 1 and No. 2 with the introduction of 3.0% and 5.0% flour of milk thistle seeds, respectively, had no significant
differences. Vatrushki from the above-mentioned samples had an attractive appearance, pleasant taste and aroma.
Sample No. 3 with the introduction of 7.0% milk thistle seed flour differed from the control product by a darker color of
the surface of the product and the presence of an extraneous bitter aftertaste.

Thus, when using milk thistle seeds to the mass of wheat flour of the highest grade, it should be considered
rational to add thistle flour in the amount of 3.0 to 5.0% of the mass of wheat flour. At the same time, the cheesecakehas
an attractive appearance, a correct shape, a smooth surface, a pleasant taste and aroma, a uniform, thin-walled structure
of porosity, and a well-formed pulp. The color of the pulp of the finished product is light with a slight grayish tint.

The results of the assessment of the physical and chemical parameters of the finished products are presented in

Table 4.
Table 4 — Physico-chemical indicators of the quality of finished products According to the
Adding flour from thistle seeds to the composition of || results of the conducted
Characteristi cottage cheese research, we can see that
aracteristic :
Control Sample1 | Sample2 | Sample3 | When adding 3.0% flour of
0% 3.0% 5.0% 7.0% milk thistle seeds to the
Mass fraction of moisture, % 38.5 38.6 38.8 39.0 mass of ~wheat flour
- (sample No. 1), no changes
Form retention, N/A 0.3 0.3 0.3 0.3 occurred. The porosity of

the cheese pastry was at the
Table 3 — Results of the tasting analysis of organoleptic parameters of new products  |evel of the control sample,

Evaluation of the indicator for the content of new raw materials in| the moisture content was

Characteristic the composition of culinary products, % within the limits set by the
Control || Sample 13.0% || Sample 25.0% || Sample 37.0% standdartd . (for . bUtFter

products, the mass fraction

Appearance > > 4 4 of moisture is 37.0 -
Color 5 5 5 4 45.0%), the dimensional
Scent ) S S S stability of the sample was
Taste 5 5 5 3 at the control level. When
Porosity 5 5 4 4 adding 5.0% milk thistle
seed flour to the mass of

Overall assessment 25 25 23 20 wheat flour (sample No. 2),

the moisture content increases by 0.8%, and the dimensional stability of the sample is at the control level. When adding
7.0% milk thistle seed flour to the mass of wheat flour (sample No. 3), the moisture content increases by 1.2%, the
dimensional stability remains at the control level.

Therefore, the analysis of the obtained data shows that the replacement of a part of wheat flour in the
composition of butter products with thistle seed flour affects the quality of the semi-finished dough and the finished
product, changes the organoleptic indicators of the product and requires the adjustment of the technological process to
obtain a new high-quality product.
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Table 5 - Comparative characteristics of the
nutritional value of cheese pastry

Table 7 - Comparative characteristics of the

>
The name of the Content, g/100 g of product mineral composition of cheese pastry =
nutrient cheesecakes || cheesecakes with The name of the Content in 100 g of product 5‘:
with jam N. || the addition of nutrient Cheesecakes | Cheesecakes with ||| ©
1098 thistle flour with jam the addition of || S
Squirrels 4.7 51 N. 1098 thistle flour i
Fats 115 12.02 Macroelements o
Carbohydrates 376 378 Kaliy, K 97.98 mg 97.98 mg 2
Food fibers 1.1 1.37 Calcium, Ca 54.73 mg 59.3 mg Z
Organic acids 23.8 23.8 Silicon, Si 1.083 mg 1.083 mg é
Flavonoids, % - 0.04 Magnesium, Mg 8.88 mg 10.2 mg =
Calorie content, kcal 262.5 265.5 Sodium, Na 15.23 mg 15.23 mg 0
Table 6 - Comparative characteristics of the Syra, S 24.69 mg 24.69 mg £
vitamin composition Phosphorus, P 63.4 mg 64.4 mg 8
The name of the Content in 100 g of product Chlorine, CI 371.7mg 371.7 mg =
nutrient Cheesecakes| Cheesecakes with Microelements =
with jam the addition of Bohr, B 9.9 mcg 9.9 mcg =
N.1098 thistle flour Vanadiy, V 24.12 mcg 24.12 mcg ®
A RE 2.9 meg 2.9 meg Iron, Fe 0.95 mg 1.2 mg
B1, thiamine 0.73 mg 0.73mg lodine, | 2.17 mcg 2.17 mcg
B2, riboflavin 0.87 mg 0.9 mg Cobalt, Co 0.65 mcg 0.65 mcg
B4, choline 18.05 mg 18.05 mg Manganese, Mn 0.41 mg 0.41 mg
B5, pantothenic acid 0.36 mg 0.36 mg Copper, Cu 49.03 mcg 49.03 mcg 1]
B6, pyridoxine 0.08 mg 0.08 mg Molybdenum, Mo |[ 5.271 mcg 5.271 mcg
B9, folates 40.47 mcg || 40.47 mcg Selenium, Se 1.95 mcg 1.949 mcg
B12, cobalamin 0.07 mcg 0.07 mcg Fluoride, F 9.24 mcg 9.24 mcg
C, ascorbic 0.24 mg 0.24 mg Chrome, Cr 0.94 mcg 0.94 mcg
D, calciferol 0.01 mcg 0.01 mcg Zinc, Zn 0.33 mg 0.33mg
E, alpha tocopherol, TE || 5.13 mg 6.1 mg
H, biotin 2.82mcg || 2.82 mcg studied raw materials, the content of calcium, magnesium
RR, NE 1.84 mg 1.84 mg and iron increases, and the developed product contains
B-carotene - 0.03 mg flavonoids and flavolignans.

Taking into account the high biological value of
the researched raw material and its functional value, the
next stage of the work was the determination of the
nutritional value, vitamin and mineral composition of
cheese pastry with the addition of thistle flour in a ratio
of 95:5 (wheat: milk thistle) in comparison with the
analogue. Comparative characteristics are given in tables
5,6,7.

The analysis of the obtained data from the
calculation of the main food nutrients and biologically
active substances shows that the replacement of wheat
flour with thistle seed flour in the amount of 5.0%
contributes to a slight increase in the content of proteins
(by 8.5%), fats (by 4.5%) and a significant increase in the
content of dietary fibers (by 24.5%), the calorie content
of the product does not change. In addition, the amount
of antioxidant vitamins (tocopherol and p-carotene)
increases in the cheese pastry with the addition of the

Conclusions

Thus, research shows thataccording to a complex
of organoleptic and physicochemical indicators dough
and finished producta recipe for cheese pastry using milk
thistle flour was developed, the effect of the addition of
new raw materials on the quantity and quality of gluten,
acidity of the dough, quality and nutritional value of the
finished products was determined. It was established that,
from a technological point of view, it is most rational to
add thistle seed flour to the yeast dough in the amount of
5.0%, replacing wheat flour. At the same time, the
organoleptic indicators of the quality of the finished
product remain at the control level, the functional and
technological properties of the dough change (the acidity
of the fermented dough increases), the nutritional and
biological value of the product increases. The developed
flour product from yeast dough using milk thistle seed
flour can be implemented in restaurants as a functional
product with increased nutritional and biological value.
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BUKOPUCTAHHS BOPOIIIHA HACIHHA PO3TOPOMIIII IVIAMUCTOI
Y CKUIAAL APIKZKOBOI'O TICTA IJIAA BATPYIIOK

Anomauin

OO0HuM 13 npocpecusHUX HANPAMKIE PO3GUMKY BUPOOHUYMEA Xapuo60i npoOoyKyii ma KyniHapHux eupobié €
CMBOPEHHS HOBUX DOPOUIHAHUX 8UPOOI8 | HAOaHHsA iM PYHKYIOHATLHOI CAPAMOBAHOCHT WIIAXOM 3ACMOCYBANHSA HAMY-
panvHux inepedicumis. Bionociuno axmueHuil KOMNIEKe 60pOWHA PO3MOPONUL NISAMUCIOL MICIUMb 6IMAMIHU, MiHe-
panvii pevosunu i MiKkpoeremenmu, 3anodicac HaKONUYEeHHIO WKIOAUBUX PEHUOBUH 8 OP2AMI3MI TIOOUHU MA 801100i€ 2e-
namonpomeKmopHuM egpexmom. Y cmammi Ha80OAMbCs pe3yibmamu 00CAIONCEHb GUKOPUCTNANHSA OOPOUIHA HACIHHA
PO3MOPONUL NAAMUCMOT Y MEXHOI02I] DOPOUHAHUX 8UPOOIB I3 OPINCONHCOB020 micma - 6aMPYULOK. JJOCTIOHUM ULIAXOM
6CMAHOBNIEHO OOYLIbHICMb GUKOPUCMANHS DOPOWHA HACIHHA PO3MOPONIUI NAAMUCMOT Y 8UPOOHUYMEI 3000HUX 6Up00I8,
sKe BHOCUNU 00 MACU NULEHUUHO20 bOpowHa euwyozo copmy y Kinbkocmi 6i0 3.0 00 5.0%. Bcmanosneno payionanshy
KinbKicmb 6opowna posmoponi y ckaadi 0piscodicoeo2o micma, axa ckraoae 5.0% 00 macu nuenuyHo20 60powHa.

Jlocnidoiceno enius OOpOWHA HACIHHA POZMOPONWLE HA KIILKICIb A AKICMb KIeUKOSUHU 8 MICMI, CTNAHOBIEHO
6NIUE HOBOI CUPOBUHU HA GIACMUBOCHI MICMA MA NOKAZHUKYU SKOCMI 20M06020 8Up0DY.

Jlodasanus 00 ckaady OpiKcoHC08020 micma 01 6amMpyuwox 6OPOUWHA HACIHHA POZMOPONULT NASMUCTNOL NO3U-
TMUBHO GNIUHYIIO HA XAPYO8Y YIHHICMb 20M08020 8UPOoDOY, NIOSUWUIACS KITbKICbL KOPUCHUX | HEOOXIOHUX TH0O0CHLKOMY
opeanizmy 6ion102i4HO-aKMUBHUX PEHOBUH. MIHEPAbHUX efleMenmis, éimaminia (eimaminie E ma epynu B),nenacuuenux
JICUPHUX KUCTIOM, 4 MAKOIIC XAPUOBUX BOJIOKOH. JJo6edena 0oyinbHicmb UKOPUCMAHNA OOPOUWHA HACIHHA PO3MOPONLI
NIAMUCIOL 8 MEXHOI02I] 8UPOOHUYMEA DOPOUWHAHUX 8UPODIE I3 OPINCONHCO8020 Micma OJisk POSULUPEHHS ACOPTUMEHNY
bopouHAHUX 8UPODIE NIOBULEHOI 0i002IYHOT YIHHOCI.

Pospobnenuit 6opownsHuil 6upi6 3 BUKOPUCTNIAHHAM OOPOUIHA PO3MOPONIUL MOdce OYmu 6npo8aodCeHUll ) 3a-
KAa0u pecmopantozo 20Cnooapcmea, K QyHKYionatbuull 6upio 3 nioguueHor Xapuo8oo YiHHICmIO.

Kuro4oBi cjioBa: 60poirHo HaciHHSI po3TOpoNIIi MIAMHCTOY, 3100HI BUPOOH, XapyoBa WiHHiCTb, HANIB(pa-
OpuKaT, OpraHo/IeNTHYHA OLiHKA, BITAMIHU, AHTUOKCHIAHTH.
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