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STUDYING EFFECT OF FREEZE DRYING ON THE CHEMICAL
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The article presents studies of the quality of cow colostrum. To date, a promising direction in the development
of food functional products technology is the processing of cow colostrum as an additional source of protein,
immunoglobulins, lipids, vitamins, minerals and other biologically active substances. It has been established
that the physico-chemical composition of colostrum depends on the time elapsed since the calving of the cow.
According to the conducted studies, it was found that the protein content is significantly higher in colostrum
obtained immediately after calving than in colostrum collected after 24 hours and 36 hours after calving. The
article provides data on the study of dry cow colostrum obtained by freeze-drying. In this regard, the authors of
the article investigated the chemical composition of dry colostrum, namely, the concentration of protein, fat and
ash was determined depending on the time of collection of colostrum. The authors found that colostrum obtained
immediately after calving also has low humidity, which makes it possible to increase the shelf life. The article
substantiates the ways of its subsequent use in the production of food products with high nutritional and biological
value and possible immunomodulatory effect.
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VICCJIEJJOBAHUE BJINSHUA CYBJIMMAIIMOHHOU CYIIIKA HA
XUMHYECKHUIN COCTAB KOPOBBEI'O MOJIO3UBA

T.4Y. Tyaraoaesa, I'. H. ZKakynosa, H. KokymoekoBa, A. T. Caranapik, A. X. Myagamesa, A. T.
AxmeT:kaHOBa™

HAO «Ka3zaxckuii arpoTeXHIYeCKH HCCeaoBaTenbckmii yauBepcutet M. Cakena Celidy/umaa» , AcTaHa,
KazaxcraHn,

e-mail: aygerim_talgatqyzy @mail.ru

B npencraBiieHHON CTaThe pAaCCMOTPEHBI UCCIIEIOBAHMS KauecTBa KOPOBbEro Mono3uBa. Ha ceromHsiHuii ieHp
HCpCHCKTI/IBHLIM Hal'[panIeHI/[eM pa?:BI/ITI/IH TEXHOJIOIYU IMUIIECBbBIX q)yHKLII/IOHaHLHbIX HpO,HyKTOB ABJIACTCA nepe—
paboTKa MOJIO3KMBa KOPOB KaK JOMOIHUTEILHOTO UCTOYHMKA OejKa, IMMYHOIJIOOYIMHOB, JIAIUIOB, BATAMHUHOB,
MUHEPAJTBHBIX U APYTUX OMOJIOTMYECKH aKTHBHBIX BEIECTB. YCTAHOBJIEHO, YTO (PU3UKO-XUMHYECKUI COCTaB MO-
JIO31BA 3aBHCHUT OT BPEMEHH, IPOIIEIIEero ¢ MOMEHTa OTejla KOPOBbL. B COOTBETCTBUM C POBE/ICHHBIMH HCCIIE0-
BaHUsIMU OOHAPYKEHO, UTO cofiepkaHue Oelika CYIIeCTBEHHO BbIIle B MOJIO3UBE, MOJIYYEHHOM Cpa3y IoCIie OTea,
4yeM B MOJIO3UBE COOpaHHOM mociie 24 JacoB ¥ 36 4acoB ¢ MOMEHTa oTejia. B crarbe MpUBOAATCS JIAHHbIE 110
HCCJIEIOBAHUIO CYXOrO KOPOBBETO MOJIO3UBA, TOYYEHHOIO METOIOM CYOIMMAIIMOHHOM CYIIKU. B ¢BsA3U ¢ 3TUM
aBTOpaMU CTaThH UCCIIEIOBAH XMMUIECKHUI COCTAB CYXOro MOJIO3HBa, 8 UMEHHO ONpefie/ieHa KOHIIEHTpaIysi Oeka,
JKMpA U 30J1bl B 3aBUCHUMOCTH OT BpeMeHH cOOpa MOJIO31Ba. ABTOPAMHU YCTAHOBJIEHO, YTO MOJIO3UBO, MIOJyUYeHHOE
cpasy Mocjie OTejla UMEeT TaKKe HU3KYIO BIAXKHOCTb, YTO JIA€T BO3MOXHOCTh YBEJIMYEHHUS] CPOKOB XpaHeHus. B
cTathbe OOOCHOBAHBI MyTH TOCNEIYIOLIErO ero UCHoMb30BaHHsI B IPOM3BOJCTBE MUIIEBOM MPOLYKIMU C BHICOKOM
NMIIEBON ¥ OUOIOTMYECKOM IIEHHOCTIO ¥ BO3MOKHBIM MMMYHOMOYJIUPYIOIIUAM JeHCTBIEM.

KuroueBble cjioBa: KOPOBbE MOJIO3HBO, CyXO€ MOJIO3UBO, OMOJIIOTMYECKU AKTUBHbIE BEIECTBA, OEIKH.
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CYBJIMMANMUAJIBIK KEIITIPYIIH CUDBIP YBI3bIHbIH XUMUAJIBIK
KY¥PAMBIHA 9CEPIH 3EPTTEY

Tyaraoaesa T.U., JKakynosa I'.H., Kokymoexosa H., Carauapix A.T., Myagamesa A.X.,
AxmeTxkanoBa AT

! KeAK, «C.Ceiichynun athingarsl Kazak arpoTeXHUKAIbIK 3epTTey YHUBEPCUTETi»,
Acrana, Kazakcran,

e-mail: aygerim_talgatqyzy @mail.ru

Y ChIHBUIFAH MaKaJlaJa CUBIP YBI3bIHBIH Carachl Typasibl 3epTTey/ep KapacThIpblIFaH. ByTiHri TaHAa TaFaMIbIK,
(PYHKITMOHAI/IBI OHIMIEP TEXHOJIOTHACHIH JaMBITY/IBIH MEePCIICKTUBANB OaFbITH CHBIPIBIH YbI3 CYTiH aKybI3[IbIH,
MMMYHOTIOOYTUHIEPiH, JTUIMUATEePiH, TopyMEHAEpIiH, MUHEPAIIb )KoHe OacKa J1a OMOIOTUSUIBIK, OeJICeHIi 3aTTap-
JIbIH KOCBIMIIIA K631 peTiH/ie oHJiey OOJbII TaObLIa/bl. YhI3IbIH (PU3HUKA-XUMHUSLIBIK, KYPaMbl CUBIP/IbI TOJIIETEeHHEH
KEeHiHTi yakpITKa OaliIaHbICThl €KEHIr aHbIKTAIBL. JKYPri3iireH 3eprreysepre ColKec, akybI3/IbiH MOJIIIepi Tel-
JeTeHHeH KeWiH OipieH ajblHFaH ybi3 CYTIHIE TeJmereHHeH KeriH 24 carar 36 caraTTaH KeWiH KMHAJIFAH ybi3
CYTiHe KaparaHja aiTapsblKTal jKOFapbl eKeHJIr aHblKTaIIbpl. Makanaaa My3JaThlll KeNTipy 9iCiMeH aJibIHFaH
KYPFaK, CHBIP YBI3bIH 3€PTTEY TYpaJIbl MoJIiMeTTep KenTipinreH. OchbiFaH OailJIaHBICTI MaKaJla aBTOPJIAPhl KYPFakK,
YBI3IBIH XUMUSUIBIK, KYPAMBIH 3€PTTEIi, aTall Al TKAH[A YbI3 CYTiH )KUHAY YaKBITIHA OalIaHBICTHI aKYbI3, M KOHE
KYJI KOHLEHTPAIUSCH aHBIKTAN/Ibl. ABTOpJIAp TOJIEreHHEH KeiiH OipeH ablHFaH YbI3/IbIH bUIFAJIBUIBIFBI TOMEH
eKeHIH aHbIKTaJIbl, OyJI caKTay Mep3iMiH y3apTyFa MYMKiHAIK Oepeai. Makanaia OHbl KeiHHEH TaFaM/IbIK, JKoHE
OUOJIOTUSUTBIK, KYHIBUIBIFBI KOFaPhl ’KOHE UMMYHOMOJYJISIIIUSIBIK, 9cepi Oap Tamak eHiMIepiH eHAipye KOJIaHy

KOJIJapbl Heri3nenreH .

Tyiiin ce3ep: cubIp ybI3bl, KyPFaK ybI3, OUOJNOTHSUIBIK, OeJICeH i 3aTTap, aKybI3aap.

Introduction. The nutraceuticals and functional
foods market shows significant progress aimed to meet
consumer demand. Nowadays, people are looking for
new and safer food ingredients that become not only a
source of nutrients, but also benefit health and ensure
well-being. This concept draws consumers' attention to
dietary biologically active compounds, nutraceuticals
and functional foods.

One of the underestimated biologically active
product with great potential is cow colostrum.
Nowadays it is of great interest of scientists from
all over the world [1]. Cow colostrum is a feed or
abnormal milk, that rich in immunological agents,
play the role of passive immunity in a newborn calf,
guarantee of protection and help in the development
of the gastrointestinal system [2]. Its composition rich
in dry substances, proteins, immunoglobulins, fats and
growth factors, which arouses interest in their use in
the development of both pharmaceuticals and food
derivatives [3].

A.G. Khramtsov et al. studied protective substances
(antibacterial factors) of cow colostrum. The authors
believe that colostrum is useful not only for
newborn calves, but also for children, athletes,
the elderly, patients with tuberculosis, stomach
ulcers and diabetes [4]. It is known that colostrum
contains in its composition a significant amount of

lactoferrin, lactoperoxidase and lysozyme, which have
antimicrobial and antiviral properties. Lactoperoxidase
affects the binding of liposaccharides by regulating
bacterial growth, while lactoferrin has toxic properties
for several gram-positive and negative bacteria, as well
as antiviral properties. Meanwhile lysozyme affect to
the health by attacking the peptidoglycan component
of gram-positive bacteria, causing bacterial lysis [5].
By gaining such positive effects colostrum allow to
destruct certain pathogenic microorganisms such as E.
coli, rotavirus and cryptosporidium [6].

The use of colostrum remains limited not only
due to insufficient research of this biologically active
substance, but also due to its short shelf life.
The technology of deep processing and obtaining
acid preservation, dry concentrate on its basis, or
isolation and purification of individual fractions
without significant changes in composition and quality
are expensive and time-consuming [7]. Due to the
development of mini-refrigerators, the preservation
and transportation market of colostrum, the processing
point is not technically difficult anymore and ensures
the preservation of all biologically valuable substances
[8].

Thus, the above discussion approved that the
direction of scientific research as the development
of food products based on milk colostrum becomes
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relevant.

The aim of the work was to study the physico-
chemical parameters of colostrum of Simmental cows
and compare the composition of natural colostrum and
colostrum powder obtained by freeze drying.

Materials and methods. This part should consist
of a description of the materials, the progress of
the work, as well as a complete description of the
used methods. The characterization or description of
the research material includes the presentation of
the specified material in qualitative and quantitative
terms. The characteristic of the material is one of the
factors determining the reliability of the conclusions
and research methods.

Objects and methods of research

- colostrum of Simmental cows obtained after
calving, after 24 hours and 36 hours

- dry colostrum obtained by freeze-drying in the
laboratory.

The research of the physico-chemical composition
was carried out in the research laboratory of the Food
Technology and Processing Products department of the
S. Seifullin Kazakh Agrotechnical Research University.

The following methods were used in the process of
conducting the study:

- titrated acidity — according to State Standart 3624-
92 "Milk and dairy products. Methods for determining
titrated acidity”; [9].

-protein content in natural and dry colostrum —
according to State Standart 25179-2014 “Milk and
dairy products. Methods for determining the mass

fraction of protein”;[10].

- fat content — according to State Standart 5867-
90 "Milk and dairy products. Methods for determining
fat”;[11].

- moisture content on moisture meters RADWAG
MA -60.3;

- lactose and solids content — on the TANGO
BRUKER spectrophotometer with a measuring range
of 11500-4000 cm.

Results and discussion. In order to determine the
physico-chemical composition of cow colostrum, raw
material were taken from the most common Simmental
cow breed in the Akmola region. For the purity of
the experiment, cows kept under equal conditions and
received the same amount of feed while milking.

It has been established that cow colostrum is a breast
milk of the mammary gland, produced after calving for
enhanced feeding of the calf in the first days of life
and providing it with a large number of antibodies for
the formation of natural immunity. It is produced in
the postpartum period during the next 7-10 days after
calving. Young animals that received the first portion of
colostrum within 1.5 hours after birth, up to 2 weeks,
show relatively better growth rates and are immune to
general dyspepsia and bronchopneumonia [12].

The first batch of colostrum was received within 3
hours after calving, then the second batch after 24 hours
and the third batch after 36 hours. Visually, natural
colostrum is a yellow-brown liquid on the first day of
milking, which by the third day approaches the color
of milk. The physico-chemical composition of natural
cow colostrum is presented in Table 1.

Table 1- Physico-chemical composition of natural cow colostrum

Ne | Parameters Colostrum after calving | Colostrum after 24 hours | Colostrum after 36 hours
1 Titrable acidity, 0 T | 58 40 32

2 | pH 4,92 6,41 6,49

3 Dry matters, % 19,17 10,8 10,04

4 Protein content, % 13,34 7,54 3,95

5 Lactoze, % 5,54 4,76 4,51

6 Fat content, % 5,08 4,48 2,95

7 Moisture, % 63,976 78,588 79,731

8 | Purity (group) No less than 1T

9 Temperature, 0 C 4*/-2

According to the data given in Table 1, it was
found that the results comply with State Standart
R - 71167-2023 “Cow colostrum (raw materials).

Technical conditions”[13]. The data shows that the
chemical composition of colostrum depends on the
time of the cow’s calving. According to the data,
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after calving, the percentage of protein, fat and
lactose is 13.34:5.08:5.54% compared with colostrum
obtained on the second day of milking, which is
10.8:4.48:4.76%. According to the analysis data and
based on the organoleptic properties, it was found that
colostrum obtained after 36 hours after calving is close
to the indicators of cow's milk and thus its study has no
scientific interest.

Considering that colostrum can be stored at a
temperature from 0 °C to 4 °C for up to 8 days, subject

to sanitary requirements, without significantly changing
the nutritional value of colostrum. Colostrum was
freeze-dried to preserve the biological and nutritional
properties. Drying was carried out in laboratory
conditions in Vacuum freeze-drier LG -06 at a
temperature of - 50 °C and a pressure of 10 MPa.

In the resulting dry colostrum physico-chemical
composition were assesed. The data are shown in Table
2.

Table 2 - Physico-chemical composition of dry cow colostrum

Ne | Parameters Colostrum after calving | Colostrum after 24 hours | Colostrum after 36 hours
1 Titrable acidity, 0 T | 57 42 35

2 | Protein content, % 37,3 32,2 29,2

3 Lactoze, % 5,5 4,7 4,1

4 | Ashes, % 6,9 5,4 52

5 Fat content, % 39,7 32,2 28,3

6 | Moisture, % 3,51 3,92 3,91

The resulting dry colostrum has real prospects for use
as a functional ingredient in food products.

Conclusions. The results of studies of the chemical
composition of colostrum prove the prospects of its use
in the food industry as a source of protein of animal
origin. However, it should be borne in mind that the

stored in colostrum in the first hours after calving.

This work was carried out within the framework

of the IRN BR21882184 2PCF-MNVO/24 program
”Creation of a set of risk management measures to
ensure food safety and the development of meat and
dairy products with increased biological value”

maximum amount of biologically active substances is
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