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RESEARCH OF CAMEL SHANKS PROTEINHYDROLYZATES BY
ELECTROPHOREGRAM
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This research aims to study the degree of hydrolysis, determining the nature of protein
hydrolyzates, which determine their size and molecular weight by the method of electrophoregram. In
this research, a camel pancreas suspension was used to hydrolyze proteins from camel shanks.
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Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) was used to monitor the
distribution of proteins and evaluate their molecular weights at different incubation times.
Electrophoregram processing using the BioCapt program (Vilber Lourmat, France) determines the
nature of the hydrolysis of protein and peptide profiles among hydrolyzates and the hydrolysis time for
8 hours shows the most significant accumulation of low molecular weight compounds with a
molecular mass of <20 kDa, which is a favorable result for the potential activity of peptides.

Keywords: camel shanks, pancreas, electrophoregram, protein hydrolyzates, low molecular
weight peptides.

SJEKTPO®OPETPAMMA 91ICI APKbLIIbI TYHE CUPAFBIHBIH AKYbI3
I'nAPOJIMN3ATTAPBIH 3EPTTEY

JKHU. CATAEBA', A M. TAEBA'

('«AJIMATBI TEXHOTOTHSIBIK ynuBepcurteti» AK, Anmartel, Kazakcran)
E-mail: julduz.kaynar@mai.ru; aigul_taeva@mail.ru

byn 3epmmeyoin maxcamol Inekmpoghopezpamma 20ici apxbliivl aKyvlz 2UOPOIUSAMMAPLIHBLY
maduzamolH, 01apPObIY, OTUIEMIMEH MOIEKYNANbIK MACCACHIH AHBIKMAMbIH, 2UOPOSIU3 0IPEHCeCiH
3epmmey 601vin maodvinadvl. byn 3epmmeyde myile cupazelnan aKyvl30apovl 2uOpoaU3Oey YuliH
myilenin YiKpl 0e3iHiH CycheH3UAChl RAloananvliovl. AKYbI30apobly mapaiyvih 0aKvliay yHcaHe ap-
mypai uHKybayusa Ke3eHoepinoe 01apobly MOJIEKYAAIblK CATIMAZbIH 0aA2anay yulin ROAUaKpuiamuomi
2envoezi nampuil oooeyuncynvhamol rnekmpogopesi (SDS-PAGE) naitoananvinovt. BioCapt (Vilber
Lourmat, @panyusn) 6azoaparamacvin KoaoaHa OMbIPbIR INEKMPOPOpezpamMmansl oHoey 2uopo.iu-
3ammap apacvlHOazvl AKybl3 MHCIHE nenmuomi npoPuavoepoin 2UOPOIU3IHIH MAOUIAMbIH AHBIK-
maiiovl JHcoHe 8 cazamKa CO3bLIAMbBIH ZUOPOTIU3 YAKbIMbL MOJeKyaanblk maccacol <20x/la momen
001ambIH MONIEKYAAIBIK KOCBLIBICHAPObIH €H KON JMCUHAKMATYbIH Kopcemeodi, Oy nenmuomepoiy
bIKIMUMAN 6encenoinizi yuiin Konaiisl Hamudice 601bIn MadbLAIAObL.

Herisri ce3aep: Tyiie cupakTapsbl, yilkbl 0e3i, 31eKTpooperpamma, aKybIi3 THAPOJIN3ATTAPDI,
cajaMarbl TOMEH MOJIEKYJIAJIBIK MeNTHATEP.

HNCCIEAOBAHHUE I'MIPOJIN3ATOB BEJIKOB BEPBJIIOKbUX I'OJISIIIEK
METOAOM 2JIEKTPO®OPEI'PAMMBbI

JKHU. CATAEBA', A M. TAEBA'

TAO «AJIMATHHCKMIT TEXHOJIOTHYECKHIi YHUBepCHTEeT», AiiMaThel, Kazaxcran
b 9
E-mail: julduz.kaynar@mai.ru,aigul_taeva@mail.ru

Llenvto O0annozo uccnedosanus AGAAEMCA U3YUEHUE CHIENEeHU 2UOPOTIU3A, ONPEOeNsAIoOulez0 npu-
POOy 2uoponu3amos 6enKos, 00yCIO8IUBAIOWUX UX PAIMED U MONEKVIAPHYIO MACCY MEMOOOM IJIeKmpPO-
ctopezpammol. B smom uccnedosanuu ucnonv3oeanact CycneH3us nooXHceIy00uHoul cene3vl 8eponooa
0N 2UOpONIU3A 0eNlKo8 U3 BepONIoHCLUX 2onAueK. Inekmpoghopes 6 Oodeyuicyivhame Hampus 6
nonuaxpunamuonom zeie (SDS-PAGE) ucnonv3oeanu ona nabaiodeHus 3a pacnpeoesienuem 06enkos u
OUEHKU UX MONEKYIAPHBIX MACC 8 PA3HOe 8pema uHKybuposanus. Qdpadomka nexmpoghopezpammeul ¢
nomoupto npozpammot BioCapt (Vilber Lourmat, @panuus) onpeoensaem xapakmep uoponusa oenka u
nenmuoHvIX npoguiieil cpeou udponUIAMOE U 8pems CUOPOIU3A 6 MeueHUe 8 4acoe NnokKazvleaem
HaubobUlee HAKONNEHUE HUIKOMOICKYIAPHBIX COCOUHEHUIL C MONEKYAApHoll maccoii <20 k/la, umo
AGNACMCA ONAZONPUAIMHBIM PE3YTbIMAMOM 0151 HOMEHWUATIbHOU AKMUEGHOCHI NENMUO0G.

KiioueBble cji0Ba: roJsilIKH Bepﬁmoz]a, nmokejryiounast kejie3a, 3ﬂeRTp0(])0perpaMMa,
THAPOJIN3aThI ﬁeJ'IKOB, HU3KOMOJIEKYJISIPHBIC TENITUADI.
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Introduction

The growing well-being of the population,
rapid growth, and urbanization require improved
use of existing protein sources along with the
development of new and sustainable food
production. World protein demand is expected to
double by 2050. This is due to the growing
recognition of the critical role of protein in
healthy eating in general, and especially for
children and a growing elderly population. Meat
products are essential sources of protein in the
human diet and contain essential amino acids,
minerals, and vitamins [1].

Proteins, components necessary for all orga-
nisms, are integrated into cellular structures and
perform certain functions, as in the case of
hormones, antibodies, and enzymes [2]. Secondary
products of fish, livestock and poultry processed
are a source of protein and other vital nutrients with
potential biological active properties, suitable for
further processing and improving the value of other
products. These include heads, bones, carcasses,
blood, skin, viscera, hooves, and feathers. There are
many possible solutions to extract valuable nut-
rients from these substances, and one of the most
effective and promising is to obtain a protein
hydrolyzate.

Recent scientific evidence suggests that
dietary proteins not only serve as nutrients but
can also modulate the physiological functions of
the body [3]. Protein hydrolyzates of meat by-
products represent an exciting alternative to soy
flour, since there are no nutritional factors or
allergenic proteins, and large amounts of all
essential amino acids are present [4].

Protein hydrolysates can be obtained by
hydrolysis of meat products or secondary raw
materials under the action of proteolytic enzymes
or chemical agents. These hydrolyzates are
composed of protein fragments: peptides of
various sizes; poly-, three- and dipeptides and
free amino acids, which are effectively absorbed
in the intestine, and also significantly affect the
taste of food [5]. Enzymatic hydrolysis is
preferred among hydrolysis methods and has
advantages associated with the internal
characteristics of enzymes, such as selectivity for
substrates, and processes carried out under
milder thermal conditions [6, 7].

During  enzymatic  hydrolysis, the
molecular weight of intrinsic proteins and
peptides decreases, and the number of ionized
groups increases, which leads to the appearance
of new peptides that are less and more soluble in
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water. Enzymatic hydrolysis can be carried out
either by using endogenous enzymes that are
found naturally in the substrate or by adding
commercially available exogenous enzymes [8].

The hydrolysis process involves several
variables; specificity and activity of the enzyme,
the ratio of the enzyme/substrate, pH, temperature,
time, and the interaction between the nutrients
present in the feed during hydrolysis [6].

Obtaining protein hydrolyzates is a
promising alternative to add value to meat
products. Also, protein hydrolyzates can improve
and change the functional, physicochemical, and
sensory properties of meat products [9].

Objects and methods of research

Camel shanks, samples of liquid and dry
hydrolyzate were the objects of research.

The following techniques were used in the
research process:

- Determination of protein by the Bradford
method;

-The fractional composition of protein

hydrolyzates =~ was  determined on  an
electrophoregram BIO-RAD Consort EV265;
- Electrophoregrams of the studied

samples were analyzed on a densitometer.
Electrophoregram processing was done using the
BioCapt program (VilberLourmat, France).

The collagen hydrolyzate of camel shanks
was obtained by the enzymatic method. The
homogenate of the pancreas of camel and cattle
was used as an enzyme-containing raw material.

Before hydrolysis, purified, crushed onto
disks weighing 50 g and mixed with distilled
water in a ratio of 1:2 were decreased in a
thermostated glass at a temperature of 95-98°C
for 50-55 minutes in a water bath. After cooling,
the released fat was separated - 2.3-2.8% of the
mass of camel shanks.

To obtain a suspension, the camel’s pancreas
was crushed on a top with a hole diameter of 2-3
mm, homogenized with distilled water at an
enzyme: substrate (hydro module) ratio of 1:0.5,
then ethanol in an amount of 2% was added to the
resulting suspension as a preservative.

Protein isolates were hydrolyzed with a
pancreatic suspension at an enzyme: substrate
ratio (protein ratio) of 1:15. Thermostatic was
carried out at a temperature of 45°C and a pH of
7.0 for 4, 5, 6, 7, 8, 9 hours until the proteins
were completely dissolved. To inactivate the
enzyme complexes and thermocoagulation the
extra protein at the end of the hydrolysis, the
obtained substrate enzyme complexes were
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cooked at a temperature of 90+2°C for 20
minutes with further cooling in ice water to 0°C.
The crude hydrolyzate consists of three phases:
aqueous, solid, and fat. The solid phase contains
bones and insoluble proteins. The fat phase is
0.2-0.5% by weight of the original fat. The
aqueous phase is a water-soluble protein
hydrolyzate, which is then further processed.

The biological activity of the hydrolyzate
depends on the size of the particles and their
solubility. The Dbiological and nutritional
properties of protein hydrolyzates are determined
by the average molecular weight [9, 10, 11].

Determination of protein by the method of
Bradford. 12 ul was taken from the fresh
hydrolyzate, dried in a thermostat, or using
freeze-drying, then 80 pl of urea was added to
the precipitate, buffer for diluting samples with
2-mercaptoethanol 30 pl, after stirring, was kept
in a thermostat at 95 degrees 45 min. Further, 10
ul of a fresh sample was used for electrophoresis.
Then electrophoresis was performed on PAGE
12%, and staining was performed according to
the Bradford method.

Analysis of proteins by electrophoresis in
SDS-PAGE  (polyacrylamide gel with sodium
dodecyl sulfate). The initial hydrolyzed, soluble and
insoluble  fractions  were  analyzed by
electrophoregram in 12% SDS-PAGE according to
the method of U.K. Laemmlietal using an apparatus
for vertical electrophoresis (Bio-Rad, USA). Well-
cleaned washed and fat-free glass plates (7x10) were
installed using gaskets and clamps. The space
between the plates was poured with a solution for a
separating gel consisting of 3.5 ml of 30%
acrylamide; 3.1 ml of 1% bisacry-lamide; 7.5 ml of
1.5 M Tris-HCI (pH 8.7); 6.5 ml of distilled water;
0.03 ml 10% SDS; 0.001 ml TEMED and 0.01 ml
10% ammonium persulfate. After polymerization of
the lower gel, the remaining space is poured into the
solution to concentrate the gel. The solution is
prepared as follows: 1 ml of 1% bisacrylamide;1 ml
of 30% acrylamide is mixed; 5.35 ml of distilled
water; 2.5 ml 0.5 M Tris-HCI (pH 6.8); 0.01 ml 10%
SDS; 0.05 ml 10% ammonium persulfate and 0.005
ml TEMED. Immediately after pouring the concen-
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trating gel, a comb was set until complete
polymerization.

A sample dilution buffer was prepared as
follows: 0.25 ml of 2-mercaptoethanol was
added to 0.315 ml of 1M Tris-HCI (pH 6.8); 0.5
ml glycerol, 0.115 ml 10% SDS; 0.05 ml of 0.1%
bromophenol blue and distilled water were added
to a volume of 5 ml. Then, the obtained samples
were diluted in a ratio of 1:1, boiled in a water
bath for 3-5 minutes and then cooled.

Electrophoresis was performed at a current
of 20 mA per chamber. At the end of the process,
the gel was removed from the plates, staining
was carried out for 1 hour in a CoumassyR-250
solution, then washed several times with a
bleaching solution until the initial background
color disappeared.

The liquid protein hydrolyzate was
centrifuged at 10,000 G on an Eppendorf
Centrifuge 5810 R for 20 minutes. After
separation of the solid phase, the supernatant was
dried on a NanBei spray dryer. The temperature
at the inlet to the dryer ranged from 138 to 141°C
and the temperature at the outlet ranged from 58
to 60°C. The yield of dry hydrolyzate was 6.5-
6.8% by weight of camel shanks. The resulting
hydrolyzate is a homogeneous finely divided
powder of light beige color, with a weak specific
odor, readily soluble in water.

Results and their discussion

The degree of hydrolysis determines the
nature of hydrolyzates, determining their size and
molecular weight. The fractional composition of
protein hydrolyzates obtained with the use of the
enzyme complex SPL of camel, depending on the
duration of hydrolysis, was determined on an
electrophoregram BIO-RAD Consort EV265.
Electrophoregrams of the studied samples were
analyzed on a densitometer. Electrophoregram
processing was done using the BioCapt program
(Vilber Lourmat, France).

Figure 1 shows the electrophoresis profiles
of sodium dodecyl sulfate in polyacrylamide gel
(SDS-PAGE) for protein hydrolyzates taken at
different incubation times.
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Figure 1 - Electrophoregram separation of the hydrolyzate on a 12% polyacrylamide gel

Note:

Lane 1 - Molecular Marker - kDa, (Kaleidoscope™ Prestained Protein Standards, Bio-Rad)
Lane 2 — Sample 1, 4 hourshydrolysis, Lane 3 — Sample 2, 5 hourshydrolysis
Lane 4 — Sample 3, 6 hourshydrolysis, Lane 5 — Sample 4, 7 hourshydrolysis
Lane 6 — Sample 5, 8 hourshydrolysis, Lane 7 - Sample 6, 9 hourshydrolysis

The results indicate that protein hydrolysis
continues with an increase in incubation time.
But the hydrolysis time for 8 hours shows the
most significant accumulation of low molecular
weight peptides. Precise profiles of protein
hydrolysates show that they have mixed peptides
in small amounts. Low molecular weight pepti-
des (2-20 amino acids) are more biologically
active than their parent polypeptides/proteins,
which are more significant [14]. The process of
enzymatic hydrolysis is mainly determined by
whether the type of protease involved is
endopeptidase or exopeptidase [15].
Endopeptidase and exopeptidase are two types of
peptidase enzymes. They cleave peptide bonds in

protein molecules. A pancreatic suspension
releases these peptidases to maximize protein
breakdown. Endopeptidase cleaves peptide
bonds within protein molecules and leads to the
formation of peptide chains, rather than
monomers. Exopeptidase cleaves peptide bonds
at the ends and leads to individual amino acids
[16]. Thus, the activity of endopeptidase and
exopeptidase contributed to the further phased
hydrolysis of proteins.

The results of the quantitative determi-
nation of protein fractions performed using the
BioCapt program (Vilber Lourmat, France) are
shown in table 1.

Table 1 - Molecular weight of protein fractions of hydrolyzates, kDa

From a comparison of densitograms, we
can conclude that the most assimilable low mole-
cular weight peptide fractions with molecular
weights of 8-25 kDa of 53.4 and 39.6% (samples
6 and 7) were obtained by enzymatic hydrolysis
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F Wi, Values Lane 1 Lane 2 Lane 3 Lane 4 Lane 5 Lane § Lane 7
Band 1 250,000 31.259 30.710 30,527 30527 45,324 30.163
Band 2 150,000 29,435 28,354 27.995 21817 12117 21638
Band 3 100,000 25.521 25.000 24,490 23,981 30.345 23,981
Band 4 75,000 22015 21.400 20,957 20,814 27.638 21,103
Band 5 50,000 18,159 17810 15,660 15,601 24,150 17,488
Band 6 3r.000 16.075 15.955 14,486 14,486 20,814 15.601
Band 7 25,000 14.683 14,683 13,585 13.657 15.483 14811
Band 8 20,000 14,285 13.729 10,404 10,485 14,552 13.441
Band 9 15.000 10,727 10.647 13.513 10,324
Band 10 10,000 10.404

of the camel pancreatic suspension by the
enzyme complex for 8-9 hours respectively.

Qualitative indicators of the obtained dry
enzymatic hydrolyzate of proteins from camel
shanks are presented in table 2.
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Table 2 - Physic-chemical parameters of dry protein hydrolyzate from camel shanks

Name of indicator

Characteristic

Appearance Dry product of homogeneous consistency in the form of
loose powder, hygroscopic

Color Light beige

Smell Intrinsic to the raw material of which it is made, odorless
Moisture content, % 7,0

Mass fraction of protein,% 80,0

Mass fraction of fat,% 0,15

Mass fraction of ash,% 5,0

Thus, the resulting protein hydrolyzate
containing low molecular weight protein
fractions and amino acids with nutritious
properties will be used in further work to enrich
meat products for the elderly.

Conclusion

Research results of the nature of protein
hydrolysis and peptide profiles among
hydrolyzates confirmed that the enzymatic
hydrolysis of camel shanks by a camel pancreas
suspension was useful for producing low
molecular weight compounds with a molecular
weight of <20 kDa, which is a favorable result
for the potential biological activity of peptides.

In general, the hydrolysis process
improves the digestibility of the protein,
increases the bioavailability of amino acids, and
leads to improved nutritional value. Protein
hydrolyzates will be wused as alternative
ingredients of high nutritional quality with
potential use for the production of meat products
for herodietic purposes.
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KYC WAPYAIIBUIBIFBIHAA TPOBUOTUKAJIBIK ITPEITAPATTAP/AbI
KOJIAHYABIH TUIMALJITT

HOK. BETTIUVITAEBA *, III.LH. AXMETCAJIBIKOBA?,
A.K. K¥JAUBEPTEHOBA® H.H. AXMETCAJIbIKOB?

(«AMaThI TeXHOJIOTUSIBIK YHUBepcuTeT» AK, Anmarsl, Kazakcran®
«Anturen» Fouibimu — enipictik kacinopusl KIIC, AnmaTtsl, Kazakcran®
OJ1- ®apa6u aTeinaarbl Kazak YATTBIK YHUBepcuTeTi®)

E-mail: nzhumankyzy@mail.ru

Kazaxcmanoa cananvt Kyc emi MeH HCYMbIPMKAZA CYPAHBICMBIY OCYiHe 0alllaHblCHbl IKON0-
2UABIK maza oHoipicke kouty o3exkmi 6onvin maovinadst. Kyc gpadpukanapovinoa npoouomurxmepoi
KO0J10aHy OHIMHIH KaAYIncizoici MeH IKOHOMUKANBIK MUIMOLTIKMI KAMMAMAcsl3 emyze MYMKIHOIK Oe-
peoi. byn makanaoa anemoe »cane OMAHOBIK KYC WaAPyauiblivleblHOA RAOATAHBLIAMBIH RPOOUOMU-
KaIblK npenapammapobl KOa0anyoblH muimoinizi mypanot oepexmep kenmipinzet. Ilpoouomuxmepoi
€HZI3y apKbLIbl em, HCYMbIPMKA HCOHe KYC KAHKACLIHBIH CANACHl HCAKCAPAMbIHbL, AHMUOUOMUK-
mepze mo3imoinik xonuenmpayuacol 1,5-2%-z2a sncone ummynumemi rHco2apoliaitmsiisl, a3vlKmMolH
Kongepcusacel 5-7%-ea ycakcapamoviHbl, O0AKbIAIAY MONMAPLIMEH CATLICHBIPZAHOA MAYbIKMAPObLH
oene canmazel 1,1%-0an 3,9%-2a Oeitin apmamovinpl 021e10eHOL. 3epmmey HCYMBICLIHbIH, MANHCI-
pubenix manplzvl KazaKkcmanowlK Kyc (hadpuxanapulnoa Koa0aHbllamblH Wiemenoik npoouomuxmep
HapbI2bIH JHcIHe 0NapOoblH MUIMOLTIZIH 3epmmey 60oabln maowlIaAobl.

Herisri ce3aep: npoonoTHKAIBIK MpenaparTap, Kyc lapyamblIbIFbl, KYC OHIMALTIr, a3bIK-
TBHIK Kocnajap, Kyc eTi.

YOOEKTUBHOCTh MPUMEHEHMS IPOBUOTUYECKHX MPEIIAPATOB B
NTULEBOJCTBE

HOK. BETTTUJITAEBAY, IILH. AXMETCAJBIKOBA?
A.K. KVJJAUBEPTEHOBA® H.H. AXMETCAJIbIKOB?

(AIMATHHCKHUH TeXHOJIOTHYEeCKU yHUBepcuTeT, Anmarsl, Kazaxcran!
TOO Hay4Ho-npon3BoAcTBEeHHOE MpeNpUsATHE «KAHTHIeH», AnMmaTthl, Kazaxcran?
Kaszaxcknii HanmonanbHblil yHuBepcuTeT UM. Asb — @apadu, Aamatsl, Kazaxcran®)
E-mail: nzhumankyzy@mail.ru

B ceazu ¢ pacmywum cnpocom na Kawecmeennoe maco nmuysl u aiiya ¢ Kazaxcmane nepexoo
Ha IKOSIOZUYECKU YUCHOE NPOU3BOOCHE0 AGNACMCA KAK HUKO020a akmydanvhvim. [lpumenenue npo-
Ouomukoe Ha nmuyegadbpuxax morxcem odecneduums 6€30NACHOCHL RPOOYKUUU U IKOHOMUUECKYIO
appexmusnocms. B oannoii cmamve npeocmaenenvl oannvle 00 IPhhekmuenHocmu npumeHeHus
NPOOUOMUYECKUX NPENapaAmos, UCHOIb3YEMbIX 6 MUPE U 8 OmeuecmeeHHom nmuyesoocmee. /loka-
3AHO, YMO 3a CYenm 6HeOPEeHUs NPOOUOMUKOG YIYUULACMCA KAYeCmE0 MACA, AUl, U KapKaca nmuu,
nOGBIIACMCA UMMYHUmMEM U ycmouuueocms Kk anmuouomuxam 1,5-2%-noii konyenmpayuu, yayu-
waemca Kongepcuu Kopma na 5-7%, yeenuuusaemcs gec yncueoui maccol mena om 1,1% oo 3,9% no
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