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In the Republic of Kazakhstan, pressing of flax seeds (squeezing) is most often used, therefore cake is more
common than meal and its resulting physical reserves exceed meal several times. The biochemical characteristics of
the protein complex of flaxseed have not been sufficiently studied, which, in our opinion, limits the use of protein
products obtained from flax seeds such as flaxseed cake in the production of compound feed for farm animals and
poultry. The article presents studies of the protein complex and amino acid composition of flaxseed cake of the Ka-
zakhstan variety “Kostanay 11”. Flaxseed cake contains 36,5% protein, the fat content is 7,5%. The fractional com-
position of flaxseed cake was compared with the flax varieties “Northern” and “Golden” grown in the Republic of
Kazakhstan. The amino acid composition of flaxseed cake was compared with other cakes used in feeding farm ani-
mals and poultry. The purpose of the study is to study the fractional composition of the protein complex of flaxseed
cake from flax variety ""Kostanay 11'. A characteristic feature of the protein complex of flax seeds is the high total
content of water- and salt-soluble proteins — albumins 29,2% and globulins 16,8%, which are considered well digest-
ible. Flaxseed cake from flax variety ""Kostanay 11" in its amino acid value is equal to the known cakes common in
feed production and is second only to soybean cake. This allows us to assert that flaxseed cake obtained from the
seeds of the “Kostanay 11” variety remained a highly digestible and highly nutritious product in terms of protein
absorption, suitable for its inclusion in the diets of all types of farm animals and poultry, starting with feed for young
animals.

Keywords: flax, Kazakhstan variety, flax cake, fractional composition of protein, amino acid
composition.
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B pecnybnuxe Kazaxcman naudonee uacmo npumeHAIOM RPeCCOGAHUE CeMAH JIbHA (OMMCUM), ROIMOMY
JHemuix 0onlee pacnpocmpanén, yem wpom, u e2o o0pasyroujueca uzuyuecKkue 3anacsl NPeGLLUIAIOM WPont 6 He-
CKONbKO pa3. bBuoxumuueckue xapaxkmepucmuku 0e1K06020 KOMNAEKCA TbHAHO20 CEMEHU U3YYEeHbl He00Cmamou-
HO, YUMo, HA HAWL 6327140, 0ZPAHUYUEAEM UCNOJIb308AHUE DENKOGHIX NPOOYKIM OB, NOSIYYEHHBIX U3 CEMAH NIbHA, MA-
KUX KQK JIbHAHOU JHCMbBIX 6 NPOU3E00CHEE KOMOUKOPMOG 01A CeNbCKOXO03AUCMEEHHBIX HCUBOMHBIX U nmuysl. B
cmamye npugedeHbl UCC1e008ARUA DEIKO6020 KOMNIEKCA, AMUHOKUCIOMHO20 COCABA IbHANRO020 embixa Kazax-
cmanckozo copma «Kocmanaiickuit 11». B nonanom snemoixe cooeprycumcs 36,5% npomeuna, cooeprcanue xieupa
cocmagnaem 7,5%. @paKkuyuonnwlilt cOCmag A1bHAHOZ0 HCMBIXA CPAGHUBANU C GbIPAULUBAEMBIMU HA MEPPUMOPUU
Pecnyonuxu Kazaxcman copmamu nvna «Cegepuulity u «3onomucmutity. AMUHOKUCTIOMHBLIL COCMAG IbHAHOZ0
HCMBIXA CPAGHUBATIU C OPYZUMU HCMBIXAMU, UCHOTIb3YEMBIMU 8 KOPMIEHUU CENbCKOXO03AUCHEEHHBIX HCUBOMHDBIX U
nmuyot. Llenvlo uccnedo6anus A6n1emca ucciedosanue QpaKkyuonnozo cocmasa 6eaK06020 KOMnieKca JbHAHO20
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sremoixa uz avna copma «Kocmanaiickuii 11». Xapakmepnoit oco6ennocmuio 6e1K06020 KOMHIEKCA CeMAH JIbHA
AGNACMCA BLICOKOE CYMMAPHOE COOepiHcanue 6000- U CONePAcmeopumsix 0enkoe — anvoymunos 29,2% u enodynu-
Hoe 16,8%, komopuie cuumaromen xopowo yceosemvimu. JIoHanoil semuix usz nvha copma «Kocmanaiickuii 11» no
c80€ll AMUHOKUCIOMHOI NOJIHOYEHHOCMU YPAGHEH ¢ U3BECHHBIMU PACRPOCIMPAHEHHBIMU 6 KOPMONDPOU3EOOCH Ee
HCMBIXAMU U YCHIYRACH MOJIbKO HCMBIXAM COU. DMO RO360IAEM YIMEEPIHCOAmMb, YIMO NTbHAHOI HCMBIX, NOJIYYEHHbLI
ux ceman copma «Kocmanaiickuii 11», ocmanca 6vlcoKonepesapumvim u 6blCOKONUMAMENbHBIM HPOOYKHIOM 6
OMHOWIEHUN YCBOCHUsL RPOMEUHd, NPUZOOHBIM 0151 €20 6KIOYEHUs 8 PAUUOHDL 6CEX GUN0E CENbCKOXO3AICHBEH-
HBIX JHCUBOMHBIX U RIMUYbL, HAYUHAA C KOMOUKOPMOG 0J151 MOJIOOHAKA PAHHEZO 803PACcmA.

KualoueBsblie cioBa: jen, Kazaxcranckuii copT, JbHSAHOH KMbIX, (PPAKLIHOHHBINA cOCTAB 0ejIKa,
aAMHUHOKMCJIOTHBIH COCTAaB.
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Kazaxkcman Pecnybnuxaceinoa KodiHece 3vi2blp OIHIH CbIZLIMOAY KAPACMBIPLLIZAH, COHOLIKMAH WIPOMKA
Kapazanoa KyHicapa KeH KoJ10aHbvliaobl, OUMmMKeHi OHbIH KOPbl WIPOMNEH CAlblCMblp2anoa oipHeute ece Kon. 3vl2blp
MYKbIMbIHBLH AKYbl30blK KeUleHIHIH OUOXUMUSATBIK CURAMMAMACH HCEMKIIIKMI 3epmmeimezeH, COHObIKIAH OHbIH
aKybi306lK OHIMOEPI- KYHMCAPACLIHIH,  AYbLIUAPYAULBLIbIZbL MA0aPbl MEH KYCIAapbulHA apPHANZAH KYpama Hcem
ondipicinde Kondauvlayvt wiexkmeyni. Maxkanaoa «Kocmanaiinvik 11» 3v1261p cypvinbsl KyHAHCAPACHIHBIH, AKYbI30bIK,
Kewenin, amunKbluKblI0bIK KEPAMbIL 3epmmey Hamuyceci oepinzen. 3vievlp 0aninde akywiz 36,5%, mainvinsizol
7,5% kammuinzan. 3vizelp Kynycapaceinoly paxuusansix Kypamsl Kazaxcman Pecnyonuxacwvinoa ecipinemin
3o1261p0blH,  «CesepHblil» dHcane «3010MuUCMbLil) CYPLINMAPLIHAH  ANBIHZAH  KYHHCAPANAPObIY,  (PAKUUATBIK
KYPambIMeH CanblCIbIPbLiobl. 3b12blp KYHHCAPACHIHBIY AMUHKBIUIKBLAObIK KYPAMbl AYbll WIAPYaAUbLIbI2bl KYCHapbl
MeH Mai0apulHblY A3bl2bIHOA KOJIOAHBLAAMBIH 0ACKA KYHICAPANapMeHn CAaablCmuIpuliaobl. 3epmmey MaKcanibl
«Kocmanaiickuit 11» 3v12blp CypbinblHblY, KYHHCAPACLIHBIY AKYbI30bIK KeUleHIHIH QpaKyusiblK Kypamvle 3epmmey
0015t MadwLLIAObL. 3bI2blp MYKbIMbIHBIY AKYbI30bIK KeWleHIHIY epeKuienici ag3aza yHcakcovl cCinemin, cyoa dicone
my30a epumin axkyvizoap — anboymunoep 29,2% men 2nobynundepoiy 16,8% kocvinOvicbln Kon meonmwepoe
cakmayvl. «Kocmanaiinoix 11» 3bi26lp CYpbINGIHAH  GNBIHEAH  3bI2bID KPHMHCAPACLIHBIY, — AMUHKbIUKDLIObIK
MOJILIKKYHOBLIBIZbL HCEMUION OHOIPICIHOe KeH KOJOAHLLIAMbIH KYHIICAPANapmMeH meH, meK Kblmaioypuiax
KYHICAPAChIMEH CalbICbIP2AH0a 2aHa momeH 0onvin Kenedi. Anvinzan oepekmep «Kocmanaiinwix 11» 3vizoip
CYPUINBIHAH AIBIHZAH 3bI2bIP KYHHCAPACBLIHbIH, NPOMeEUHi KOPLIMBLIYbL HCO2APbL OHIM2e HCAMAMBIHBIH HCIHE AYbLIL
wapyawipliiblebl Kycmapovl MeH Maai0apblHblH 0apavlK mypine Oanananoap MeH meoJidepze apHaian Kypama
JicemHnen bacman KeH, K0a10amnyea 601amuvlHblH KOpcemeoi.

Herisri ce3aep: 3b1rbIp, KazakcTaHABIK CYpBIN, 3bIFBIP KYHKAPACHI, AKYbI3AbIH (PPAKIHAIBIK
KYPaMbl, AMUHKBIIIKBLIABIK KYpaM.

Introduction tain high levels of nutrients and biologically ac-

The problem of providing food supply in tive substances and, as a result, can serve as alter-
the farms of the Republic of Kazakhstan is mainly native feed resources [1]. These fairly significant
solved independently due to established traditions yields include flaxseed processing products. Con-
and the availability of components. One of the sidering the high nutritional value and low price
reasons hindering the production of compound of flaxseed cake, research aimed at partial re-
feed for farm animals and poultry is the insuffi- placement and reduction of expensive soybean
cient supply of protein and energy raw materials, cake in the diets of farm animals and poultry is
the need for which is met only by 30 - 40% from important [2].
Kazakhstan's own resources. Not all, but most of Kazakhstan is one of the five largest flax-
the by-products from processing industries con- seed growing countries. Flaxseed is a promising
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crop for our country; its plantings have been con-
stantly growing in recent years and have already
reached more than 1.3 million hectares.

The successes of Kazakhstani selection
have made it possible to obtain new, promising
varieties of oilseed flax with large seeds and high
oil content.

The Kostanay Scientific Research Institute
of Agriculture developed the oil flax variety
“Kostanay 117, the weight of 1000 seeds is 6,5-7
g, and the oil content in the seeds exceeds 42.6%.
This variety is less damaged by pests and produc-
es a higher yield. Designed to produce high-
guality technical oil and short fiber.

Flax seed proteins are characterized by a
balanced amino acid composition and high nutri-
tional value [3]. The protein complex of flax seeds
contains all amino acids essential for the human
body and meets the Food standard and Agricultur-
al Organization of the United Nation (UN food
and agriculture organization). Flaxseed proteins
have not only high biological value, but also func-
tional and technological properties comparable to
those of the widely used soy protein [4].

Depending on the method of oil extraction
(extraction or pressing), by-products of oil extrac-
tion production are flaxseed meal or press flax-
seed cake.

Cold-pressed flaxseed cake after oil extrac-
tion is a valuable by-product for animal and poul-
try feeding. Flaxseed cake is a protein supplement
that can seriously compete in nutritional value and
productivity with traditional high-protein compo-
nents in poultry feed [5]. In studies by Kislova et
al. [6] recommend using up to 20% flaxseed cake
as a protein source in the diet of lactating goats.

Flaxseed cake is more nutritious in terms of
energy content than cake, but contains slightly
less protein. 100 g of cake contains about 370 kcal
of metabolic energy and 33-35% crude protein. It
contains residual oil that is rich in alpha linolenic
acid, which positively contributes to good animal
health. After pressing, up to 19% of crude fat re-
mains in it, 50% of which is linolenic (omega 3)
acid. For this reason, the accumulation of linoleic
acid in the cake is reduced to 12%, and oleic acid
to 25%. Consequently, flax cake is more suitable
for poultry diets in terms of fatty acid composition
than sunflower and soybean rape cakes, in which
linolenic acid is minimized and the level of linole-
ic acid is excessively high. Flaxseed cake ensures
the accumulation of o -3 acids in meat, improving
its taste and dietary properties. Flaxseed cake is
not much different from other types of cake in
terms of the content of calcium, phosphorus, sele-
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nium, zinc and iron. Flaxseed cake is a valuable
source of protein and essential amino acids, with
arginine being the most important [7]. Arginine
helps to increase the live weight of meat-
producing poultry.

As for the information on the fractional
composition of flax proteins, it is extremely con-
tradictory. Data on the fractional composition of
flaxseed proteins varies widely, which is associat-
ed with varietal characteristics, growing region,
and seed processing conditions.

The purpose of our work is to study the
fractional composition of the protein complex of
flaxseed cake from flax variety “Kostanay 117

Materials and research methods

In this work physicochemical studies were
carried out on a laboratory sample of flaxseed
cake from flax variety “Kostanay 11”.

This sample was produced by cold pressing
at the “Dynasty Agro” LLP enterprise (North Ka-
zakhstan region) during the processing of the
2023 flax harvest. Organoleptic characteristics of
flaxseed cake were determined according to
GOST 10974-95 [8].

— The mass fraction of crude protein of
flaxseed cake was determined according to GOST
13496.4-2019 “Feed, compound feed, compound
feed raw materials. Methods for determining ni-
trogen and crude protein content” [9]. The protein
content was calculated from the amount of nitro-
gen released by titration. The crude protein con-
tent of the product is calculated by multiplying the
nitrogen content by a factor of 6.25.

— The mass fraction of fat in raw materials
was determined according to GOST 13496.15-97
“Feed, compound feed, compound feed raw mate-
rials. Methods for determining crude fat content",
Soxhlet method [10]. 10 g of raw material was
weighed into a cartridge made of filter paper, cot-
ton wool soaked in ether was placed in the car-
tridge, and then the cartridge prepared in this way
was placed in the extractor of the Soxhlet appa-
ratus. The extraction lasts approximately 3-4
hours. Subsequently, the flask of the Soxhlet ap-
paratus is dried at a temperature of 105+5 °C for
30 minutes and after cooling, the extracted fat is
weighed and determined by gravimetric method.

— The content of dietary fiber in raw mate-
rials was determined according to GOST 13496.2-
91 [11]. The method is based on removing acid-
base-soluble substances from the product and de-
termining the mass of the residue, which is con-
ventionally taken as fiber. To do this, a 1g sample
was poured into 150 ml of a 1.25% sulfuric acid
solution. The mixture was stirred and brought to a
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boil on an electric stove. The hot solution was
sucked off using a Komovsky’s pump. 25 ml of
acetone was poured into the precipitate washed
from sulfuric acid. Then it was brought to a con-
stant mass in a drying oven at 105 °C. The result-
ing mass minus the mass of the crucible is the
mass of crude fiber and ash.

— The amino acid composition of flaxseed
cake was determined according to GOST 32195-
2013 “Method for determining amino acid con-
tent” [12]. Amino acids are separated by Sykam
ion exchange chromatography S-433-DS. Amino
acids are separated by ion exchange chromatog-

raphy, reacted with ninhydrin, and their content is
determined by photometric detection at a wave-
length of 570 nm.

— The fractional composition of seed pro-
teins based on solubility was determined accord-
ing to Oshorne [13].

Results and discussion

The chemical composition of flaxseed cake
was determined at the All-Russian Scientific Re-
search Institute of Fats. Compare the chemical com-
position of flaxseed cake with other typical cakes
traditionally used in feeding poultry (Table 1).

Table 1. Comparative chemical composition of oilseed by-products

Index Flaxseed cake Hemp | Sunflower | Soy
“Kostanay 11” | Tabular data cake cake cake

Crude protein, % 36,5 33,30 34 36 36,0
Crude fat, % 7,5 6,46 6,97 18,5 5,8
Crude fiber, % 11,30 9,8 24,7 17,0 7,3

Analysis of the chemical composition of
flaxseed cake indicates that it can be classified as
a highly digestible feed protein concentrate that
can provide a significant correction of the protein
and amino acid nutrition of farm animals and
poultry. Table 1 shows that flaxseed cake in terms
of protein content exceeds sunflower and soybean
cakes by 0.5%, hemp cake by 2,5%. In terms of
fat content, flaxseed cake exceeds hemp cake by
0,53%, soybean cake by 1,7%, but is inferior to
sunflower cake by 11%. However, an increased
accumulation of crude fiber is recorded in flax-
seed cake, although the level of fiber remains
lower in comparison with hemp and sunflower
cake. The results of our research are similar to the
research of Professor Podobed [14], in his works
flaxseed cake is compared with sunflower and
soybean cakes, but, unfortunately, the flax variety
from which the flaxseed cake is obtained is not
indicated. Podobed L.I. concludes that the energy
nutritional value of flaxseed cake is as close as
possible to soybean cake, and in terms of the level
of crude protein it is almost equal to it. Flaxseed
cake differs positively from sunflower cake in its
low concentration of crude fiber. The professor
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concludes that the digestibility of flaxseed cake
will be high and recommends the use of flaxseed
cake in feeding farm animals and poultry.

The quality of protein for poultry is deter-
mined by the amino acid composition, as well as
physicochemical characteristics and, first of all,
solubility. The content of soluble fractions in pro-
tein, especially those soluble in water and saline
solutions, as well as amino acids, depends on the
degree of moisture-heat treatment. It is believed
that with an increase in fractions soluble in water
and salts in the feed composition, the digestibility
of protein as a whole also increases [15]. There-
fore, indirectly, by the ratio of individual fractions
in the protein of the feed, one can judge its ability
to be effectively digested.

In our studies, we compared data on the
solubility of flax proteins grown on the territory of
the Republic of Kazakhstan with the solubility of
protein fractions of flaxseed cake obtained from
the processing of flax variety “Kostanay 117 (Ta-
ble 2). Data indicate the predominance of the al-
bumin fraction in the protein complex of flax
seeds.
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Table 2. Fractional composition of flaxseed cake from flax variety “Kostanay 117 according to solubility in various

solvents
Name of indicator, units of Flax-seed | Linen seed Linen seed Flaxseed cake
measurement Variety Variety Variety variety
"Northern" | "Golden" | “Kostanay 11” | “Kostanay 11”
Water-soluble protein fraction, 38 39,9 36,1 29,2
% of crude protein content
Salt-soluble protein fraction, % 19,8 18,2 18,6 16,8
of crude protein content
Alcohol-soluble protein frac- - 4,2 4,1 3,7
tion, % of crude protein content
Alkali-soluble protein fraction, 20,5 20,9 20,2 24,1
% of crude protein content
Insoluble protein residue, % of 21,3 16,6 20,9 26,1
crude protein content (by dif-
ference)

From Table 2 it can be seen a characteristic
feature of the protein complex of flax seeds is the
high total content of water- and salt-soluble proteins
- albumins and globulins, which are considered well
digestible, especially albumins. Difficult to digest
prolamins (alcohol-soluble fraction), which consti-
tute a significant part of the protein complex of grain
crops, are either absent or minimized in flax seeds of
the compared varieties. This indicates that in the
compared varieties of flax as feed, the level of the
indigestible fraction is minimized, which will un-
doubtedly affect the overall digestibility of protein
substances in the feed. In addition, regardless of the
flax variety, they contain a sum of water- and salt-
soluble fractions close to 50%, which indicates the
high nutritional value of the proteins of the studied
feed product.

In our studies, in flaxseed cake from flax
variety “Kostanay 117, prolamine fractions signif-
icantly predominate, and the glutelin fraction ex-
ceeds 10%. According to Polyakov et al. [16], the
presence of the prolamine fraction, increases the
adaptive potential of plants of wild species to un-
favorable environmental conditions, starting from
the germination stage, and subsequently has a pos-
itive effect on plant growth and development.
Based on the data obtained, we can assert that data
on the fractional composition of flax seed proteins
of different varieties varies widely, which is asso-
ciated with varietal characteristics. This factor
must be taken into account when assessing the
nutritional value of flax cake as a feed additive.

In addition, there is no doubt that the heat
treatment used was specific and it significantly
affected the ratio of soluble protein fractions when
converting flax seeds into cake.
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Under the influence of heat treatment in
flaxseed cake from flax variety “Kostanay 117,
the level of water- and salt-soluble fractions de-
creased, a small fraction of the alcohol-soluble
part appeared, and the concentration of protein
soluble in alkalis and the non-extractable residue
increased.

Research by Yanova et al. [17] indicate that
this is a natural process during any heat treatment.
However, with the chosen method of thermal ex-
posure in the process of obtaining linseed oil, the
proportion of the water-soluble fraction in the
flaxseed cake remained the highest in concentra-
tion among all others, and the sum of the water-
and salt-soluble fractions amounted to about half
of all fractions. This allows us to assert that flax-
seed cake obtained from the seeds of the “Kosta-
nay 117 variety remained a highly digestible and
highly nutritious product in terms of protein ab-
sorption, suitable for its inclusion in the diets of
all types of animals and poultry, starting with
compound feeds for young animals of early age.

For animals with a monochamber stomach,
it is not so much the overall concentration of pro-
tein substances in the form of the “crude protein”
indicator that is of great importance, but the quali-
ty of this protein in terms of the concentration of
individual amino acids and their availability to the
body. It is useful to compare the amino acid com-
position of flaxseed cake protein in terms of the
amino acid ratio with other typical cake types tra-
ditionally used in animal and poultry feeding. A
comparative analysis of the amino acid composi-
tion of the cakes is given in Table 3.
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Table 3. Comparative analysis of the amino acid composition of oilseed cakes

The name of Mass fraction of amino acids, %
indicators Flaxseed cake Hemp | Sunflower | Soybean
“Kostanay 117 | Tabular data cake cake cake
Arginine 3,25 3,33 0,75 3,0 2,6
Lysine 1,32 1,42 0,35 1,27 2,26
Tyrosine 0,86 1,0 0,41 1,06 -
Aspartic acid 3,23 2,80 49 2,44 57
Glutamic acid 6,59 5,80 5,99 4,96 8,7
Phenylalanine 1,63 1,67 0,41 1,61 2,21
Histidine 0,74 0,86 0,37 1,06 0,96
Leucine 1,98 2,17 0,25 1,68 2,93
Isoleucine 1,45 1,53 0,25 1,68 2,93
Methionine 0,65 0,59 0,54 0,83 0,45
Cystine 0,66 0,61 0,75 0,62 0,49
Valin 1,76 1,78 0,37 1,9 2,13
Proline 1,22 0,27 0,40 0,22 0,26
Threonine 1,28 1,34 0,24 1,34 1,51
Serin 1,49 0,71 0,24 0,16 0,19
Alanin 1,55 0,5 0,28 0,16 0,21
Glycine 2,01 2,0 15 2,42 -
Tryptophan 0,98 0,55 0,5 0,46 0,55

Analysis of Table 3 shows that flaxseed
cake occupies an intermediate position between
sunflower and soybean cakes. It is richer in lysine
1,32%, than sunflower 1,27%, but poorer in me-
thionine by 0,18%. The flaxseed cake under con-
sideration differs from other cakes, including soy-
bean cake, by its increased concentration of essen-
tial amino acids arginine 3,25 % and tryptophan
0,98%. The considered flaxseed cake ‘“Kostanay
117 differs from other cakes, including soybean,
in its increased concentration of arginine 3,25%.
Flaxseed cake from flax of the Kazakhstan variety
"Kostanay 11" is slightly different from the aver-
age table data to the downside in terms of the total
amount of essential amino acids. However, the
total amount of critical amino acids 4,23% in the
analyzed cake is higher than the table values by
0,33%, higher than that of hemp cake by 2,6% and
sunflower cake by 0,33%. This means that when
forming feed rations using flaxseed cake, it is pos-
sible to optimize the arginine: lysine ratio in the
diet without resorting to the use of synthetic addi-
tives of this amino acid. This is especially true for
meat and egg poultry farming. Therefore, using
flaxseed cake can simplify the optimization of
feed recipes. The results of our studies can be
compared with the results of studies by Kapitono-
va et al. [18], where the amino acid composition
of flaxseed cake, soybean and sunflower cake was
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studied. The authors conclude that flaxseed cake
has a fairly high availability of essential amino
acids for poultry, although its amino acid compo-
sition is inferior to cake.

We have developed recipes for feed using
flaxseed cake from flax variety "Kostanay 11" for
broiler chickens of the Cobb 500 cross, studied
the indicators of granule crumbliness and specific
energy costs of pilot batches of granulated feed
for broilers [19].

The above data indicate that different varie-
ties of flax determine a wide range of variations in
the chemical composition and nutritional value of
the feed product, as well as the productive effect
obtained from them. Therefore, it is of scientific
and practical interest to give a detailed assessment
of the chemical composition of flaxseed cake
from flax of the Kazakhstan variety “Kostanay
11”. The research carried out in this direction will
allow us to obtain data on the nutritional value of
flax cake and the feasibility of its use in the prac-
tice of poultry farming in Kazakhstan. This, in
turn, makes it possible to eliminate protein defi-
ciency in diets and increase the efficiency of pro-
duction of livestock and poultry products in the
region.

Conclusion

The zoning and widespread distribution of the
flax variety “Kostanay 11" and some others on the
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territory of the Republic of Kazakhstan has led to
great interest in them from processors. Nevertheless,
the features of the chemical composition and nutri-
tional value of cakes and cakes obtained from such
varieties remain unstudied. This hinders the activity
in their use as feed and does not allow us to establish
their true effectiveness in feeding poultry. Flaxseed
cake obtained by processing flax of the Kazakhstan
variety "Kostanay 11" is a complete protein supple-
ment, a source of highly nutritious protein with a
relatively low accumulation of crude fiber, which
gives it a number of advantages in relation to sun-
flower cake and brings it closer to soybean cake.
Flaxseed cake contains 36.5% protein, the fat con-
tent is 7.5%. Studies the fractional composition of
the protein in flaxseed cake, show that the propor-
tion of the water-soluble fraction remained the larg-
est in flaxseed cake 29.2% in concentration among
all others, and the sum of water- and salt-soluble
fractions amounted to about half of all fractions
46%.

Analysis of the chemical composition of
flaxseed cake indicates that it can be classified as
a group of highly digestible feed protein concen-
trates that can provide a significant correction of
the protein and amino acid nutrition of animals
and poultry. This expands the range of rates for its
introduction into mixed feed and allows it to be
used in feeding farm animals and poultry.
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