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Kapacaii aynanbiasig «Tanrat» HIK-nan (2-cay taceimannaymisi); Koctanait o6sbicel Kocranai
aynanbiHblH «Epranumy IIK-Han (3 aypy KbUIKbl, 1 cay TackIManjayuibl) ajdblHIBL. 3epTTeyiep
HOTIDKECIHJIE THATyPOHHIA3aHbIH KBUIKBl CaKaybIHBIH JEPTTEHYIHJETI POJIH aHBIKTAIl, CaKay
aypYBIHBIH XKIiTl 6Tyl MEH CTPENTOKOKKTAPbIH THATypPOHH 1a3aJbIK O€TICeHALTITIHIH apachIHIaFbI
OalTaHBICTHI KOPCETEII.
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EFFECTIVE FERMENTED MILK TECHNOLOGY FROM A CAMEL MILK

Abstract

Based on integrated scientific-research works on improvement of traditional technology for
the production, storage and processing of the camel milk, for the first time in the practice of
domestic camel husbandry, new competitive, unique, promising technologies of the camel milk
storage and processing have been developed by the method of cryosublimation with preservation
of all natural properties of shubat for production of its dry powder, tableted shubat, sachet-
granules from the dry shubat powder.
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Introduction

The Republic of Kazakhstan is a camel-raising country in the world, where camel
population annually increases on 10% [1]. On this account, we observe a positive dynamics in
increase of a camel milk production. However, considering a lack of scientific developments on
production technology of milk products from a camel milk, produced milk products do not meet
international quality and management requirements, a proteic coefficient (fat and protein relation
in a milk). That troubles its use in the quality of a product of a mass consumption on the world
market and production of baby food.

The camel milk is a curative natural product able maximally satisfy needs of a human body
in macro-microelements, vitamins of “B” and “C” groups. An energy value of the camel milk is
911 kcal in 1 liter, at the same time, the energy value of a mare’s milk is equal to 528 kcal and a
cow milk is 660 kcal only. Besides, there is no a proteic allergen in the camel milk as against to
the cow milk, which damages a pancreas. More than 30 items of curative-dietetic milk products,
which have a great run both in domestic and international markets, can be produced from the
camel milk. By scientific data, a shubat of the camel milk contains antibodies, which have
properties of a natural immunomodulator and can be effectively used as polyvitaminic means in
a treatment of such diseases as chronic diseases of the respiratory apparatus, the digestive
apparatus, gastritis, affection of the liver, bile passages, small and large intestine, diabetes,
psoriasis [2].
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By data of T.Sh. Sharmanov, Academician of RK NAS, director of Academy of Nutrition
of the Ministry of Health of the Republic of Kazakhstan, a clinical performance is achieved in a
treatment of chronic tuberculosis, affection of the leaver, cholecystitis, biliary dyskinesia by the
shubat. There is reduction in local phenomena of pain, a pickup of a bile outflow, reduction in an
engorgement, inflammatory processes in a biliary of a gall bladder [3].

By data of national and foreign scientists, a daily drinking of a half of a liter of the shubat
30 minutes before meals during six months can help to cure such diseases as cancer, AIDS,
Alzheimer’s disease, gastrointestinal problems and cardiovascular system diseases [4].

On the basis of the camel milk curative features, the Department of Agriculture and food
industry of the United Nations has concluded to provide population of Europe, America, Africa
and Asia by fermented milk products from the camel milk. Many leading companies of Japan,
European Union, USA and Australia, producers of the milk industry, are interested in the
curative milk products from the camel milk [5].

Actuality: Seeing an increasing demand of domestic and world market in the fermented
milk products from the camel milk, the actual is assortment extension of the camel milk
products. With a view of effective transportation, the derived qualitative shubat should be deeply
processed by sublimation to prepare dry shubat from the camel milk, with retention of
organoleptic, biochemical properties and mineral composition in recovery, which will be popular
among consumers at the internal and external markets.

Scientific and practical value is in improved shubat technology from the pasteurized camel
milk, keeping organoleptic properties and biochemical composition common to the natural camel
milk. We have developed an innovative technology for sublimation of the shubat into a dry
powder. 2 innovative patents of the Republic of Kazakhstan for the developed qualitative shubat
and dry powder have been received. Independent experts from “Academy of Nutrition” CJSC of
the Ministry of Health of the Republic of Kazakhstan have evaluated the derived natural shubat
and dry powder in the city of Almaty.

The camel milk differs by high bactericidal power. Its initial acidity is kept during 48 hours
at normal temperature in 19-22°C, then the camel milk sours. Farm and peasant economies
usually do not pasteurize a camel milk when preparing shubat traditionally. Therefore, more than
80% of the shubat has high bacterial content in more than 1.5 million bacteria in a liter of the
milk. Moreover, camels, as any cattle, are amenable to tuberculosis and brucellosis. Private
farms seldom provide veterinary inspection of animals.

To produce shubat according to the Standard of the Republic of Kazakhstan 166-97 “A
camel milk for processing into shubat”, it is necessary to use pasteurized camel milk. However,
there is no perfect temperature conditions for the pasteurization and its duration. It is vulgarly
supposed that during the pasteurization, the camel milk loses its feed values and qualitative
characteristics, for example, vitamins, and therefore, the derived shubat is of poor quality.

By scientific findings of P.V. Kugenyev, a camel milk pasteurized at temperature in 85-
87°C without ageing is used to produce a shubat. However, the ageing without definite time does
not give opportunity to produce shubat with silky, effervesce flavor perception [6].

The camel shubat by its biochemical properties is a short shelf-life product. Because of the
increased acidity and effervescent property, it sours after 4-7 days, even while storing in
refrigerated coolers at temperature in +4-6 C, and becomes outworn. Because of the increased
acidity, it practically cannot be transported to long distances. In this connection, determination of
optimal processing time for the milk pasteurization after camels’ milking operation, acceptable
in conditions of farm, peasant economies and private economies before delivery of the
qualitative shubat to the consumers, has national economic importance. One of the efficient and
simplified methods for decontamination of the milk from bacteria is pasteurization of a freshly
drawn milk.
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Research methodology

The method to reduce the bacterial content for production of the high quality shubat was
carried out by adjustment of optimal pasteurization modes (in different temperature modes) of
the milk. The camel milk pasteurization was carried out in three modes, at temperature in 55°C
during 20, 30, 40 minutes; at temperature in 65°C during 10, 15, 20 minutes; at temperature in
75°C during 3, 6, 9 minutes.

In a result of experimental studies, it was established that the milk appropriate to the
Standard of the Republic of Kazakhstan 166-97 should be filtered through a double cheesecloth
stratum and pasteurized at temperature in 75°C during 3 minutes, then cooled down to 26°C. The
pasteurized cooled milk is poured into wooden 100 liters containers (beechen, oaken) in amount
of 60 liters and shubat inoculum in amount of 20 liters is added. The mixture is blended by a
dasher during 25 minutes. Then, it is settled during 15 hours at temperature in 21°C for ageing of
the shubat. After 15 hours, this shubat is intensively mixed during 15 minutes. The product is
cooled down to +8°C and poured into glass containers and bottled into plastic bottles of 1.0 — 2.0
liters, according to the Standard of the Republic of Kazakhstan 166-97 as is common in the milk
industry. In a result we obtain the shubat with alcohol content in 0.8-0.9%, of a uniform
consistency, with delectable flavor and shubat fermented milk odor, thick, firm, average
effervescent, homogeneous without flocks, silky, nappy (Figure 1).

Independent experts from “Academy of Nutrition” CJSC have evaluated feed and
biochemical values of the shubat in the city of Almaty (Table 1).

The shubat biochemical analysis results show: fat content is no more than 4.5%; protein
content is no less than 3.6%; carbohydrates content is no more than 6.0%; free acidity
temperature is 95-125°C.

Table 2 shows microbiological characteristics of the prepared shubat.

Table 1 Physical-chemical characteristics of the shubat from the pasteurized camel milk

.. Weight Regulatory documents
Characteristics fractfigon gfor te;ty methods
Fat content, mass % (no more than) 4.5 58-67-90 RK standard 09-39-99
Protein content, mass % (no less than) 3,6 23327-98 RK standard 09-41-99
Carbohydrates content, mass % (no more than) 6,0 3628-78 standard
Moisture content, mass% (no more than) 86,5 3626-73 standard
Free acidity, T 95-125 3624-92 standard

Figure 1. The camel milk natural shubat
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Table 2 Microbiological characteristics of the shubat from the pasteurized camel milk

. . Permissible Regulatory documents
No. Characteristics In fact received rates for test methods
1 Total amount of viable| < 1,5x 10 <5x10*
microorganisms in 1g of the product 0,3 mln. 0,5 mln. 9225-84 standard
2 Coliform bacteria in 0.lem of the Not detected Unaccepted |9225-84 standard
product
3 Pathogenic microorganisms Not detected | Unaccepted [305 19-97 standard

The shubat microbiological characteristics show total amount of viable microorganisms in
0.3 mln., in the permissible rate of 0.5 mln. coliform bacteria and pathogenic microorganisms
haven’t been detected. The bacterial content class pertains to the 1% class.

However, the freshly prepared shubat has short enough shelf life. An active process of self-
aeration and fermentation begins in the shubat after 2-3 days. One of the main problems of the
fermented milk products from the camel milk is impossibility to deliver the qualitative natural
shubat to consumers and export to long distances because of the limited shelf life of the shubat.

On the ground of complex scientific researches to improve the traditional technology of
production and processing of the camel milk, the authors, for the first time in the practice of
domestic camel husbandry, have developed new, competitive, unique technology for processing
of the natural shubat with appreciated feed value, in the form of dry powder.

The shubat sublimation method on a developed by us pilot arrangement is carried out in
Kazakhstan for the first time. 4-day shubat is poured into containers by 1 liter capacity, rapidly
freeze during 3-5 minutes, the frozen shubat is placed into a vacuum chamber of the sublimation
arrangement YKC-3. The sublimation of the product is carried out by a multistage expansion in
the sublimation chamber by AB3-20 vacuum pump in 6 stages with gradual supply of heat to the
container’s bottom. In the pressure reduction, moisture vapors are exhaled from the product and
temperature of the product drops. The heat is supplied to the frozen product to provide
acceleration of the sublimation, in a result, the water from ice passed into a phase state, the
moisture from the product dawn down to a vapor state. The dry powder of the shubat preparation
is carried out up to residual humidity of the powder in 4%. The whole sublimation process is
controlled by special mechanisms of the arrangement.

The experimental studies have established that production of the dry powder of the shubat
with moisture up to 4%, by the vacuum drying in the multistage expansion in the sublimation
vacuum chamber with optimal temperature cooling and pressure conditions (Figure 2) allows the
dry powder of the shubat maximally keep natural taste common to the natural product and keep
its biochemical composition, i.e. content of protein, fat, vitamins, micro- and macro-elements,
keeping all feed values of the shubat.

TECHNOLOGICAL PROCESS FOR MAKING OF SHUBAT’S DRY POWDER

Fig.2 — Arrangement for sublimation Fig.3 — Sublimated powder of the shubat
during drying condition process
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In a result of the experiments, the dry powder of the shubat derived by the sublimation
method is a light, loose mass of white color (Figure 3). The derived dry powder of the shubat
(Figure 4) keeps its natural features more than 2 years, transported in a vacuum packaging to any
place of the world without special cooling chambers.

The dry powder of the shubat derived at the sublimation drying, by its feed, energy and
vitamin composition is a high-concentrated product. Results of a comparative analysis of feed
values of the dry shubat derived by the vacuum and cryosublimation drying is shown in Table 3.

It follows from the analysis of Table 3 that the dry powder of the shubat (Figure 4), derived
by the sublimation method on the experimental arrangement, maximally keeps all feed values of
the camel shubat, such as protein, fat and the most important, one of the main values of the feed
milk products, keeping of immunostimulating vitamin C, which was maximally kept. In the
sublimation drying, preparation of the dry shubat from the camel milk occurs in short terms,
during 6 hours. It is 2-2.5 times faster than in the vacuum drying.

Figure 4 — Sublimated dry shubat

Table 3 Independent experts of “Nutritest” LLP, “Academy of Nutrition” CJSC, certified
experimental tests of the sublimated dry shubat on 27.10.2010, No.2 — 16/479-1p.

The dry powder of the shubat
.. - Regulatory documents
No. | Characteristics . Experimental
Vacuum drying L . for test methods
sublimation drying
Feed values, in % in 100g.

1 Protein 233 30,29 23327-78 standard
2 Fat 39,6 48.4 5867-90 standard

Moisture 2,2 4,62 I.M. Skurikhin, 1987

Energy value, .
4 keal/100g 561 590 SanPiN 04.01.071.03
5 | ViaminG, 7,7 49,87 P No. 09-30-90

mg/100g

Conclusions

1. The authors have improved the preparation technology of qualitative shubat from the
pasteurized camel milk, which keeps organoleptic and biochemical properties of the shubat.

2. The authors have developed the shubat sublimation technology into the dry powder with
keeping of all natural features of the shubat.
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3. The authors have established results of the shubat biochemical analysis: fat content is no
more than 4.5%; protein content is no less than 3.6%; carbohydrates content is no more than
6.0%:; free acidity temperature is 95-125°C.

4. The dry powder of the shubat derived by the sublimation method is a light, loose mass
of white color.

5. The dry powder of the shubat, derived by the sublimation drying method, by its feed,
energy and vitamin composition is the high-concentrated product keeping all vitamins. Content
of vitamin C is 49.87mg/100g, vitamin A is 0.278 mg/100g, E — 1.043mg/100g.

6. In the vacuum drying of the dry shubat keeping of vitamins A is 0.037mg/100g, E —
0.12mg/100g and C — 7.7mg/100g.
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Koaapioaesa I'.M., ToxanoB M.T., Toxanos b.M.,
Baiimykanos A., Ucxan K.K.

TEXHOJIOI'US OOPEKTUBHOI'O ®EPMEHTHUPOBAHNMA BEPBJIIOXKBET'O MOJIOKA

AHHOTANUA

Ha ocHOBaHMU KOMILJIEKCHBIX HAyYHO-MCCIIEA0BATENBCKUX PaboT 10 COBEPIICHCTBOBAHHIO
TPaJULMOHHON TEXHOJOIMM NPOU3BOJACTBA, XPAaHEHUU U NepepabOTKH BEpOIIOKBET0 MOJIOKA
BIIEPBbIE B  TPAKTHUKE  OTEYECTBEHHOIO  BEpOJIIOJIOBOACTBA  pa3paboTaHbl  HOBBIC
KOHKYPEHTOCIIOCOOHBIE HE MMEIOIUE aHaJora IEpPCHEeKTUBHbIE TEXHOJIOTUU XpaHEHHUS U
nepepaboTKU  BepONIOKBEro MOJIOKa METOJ0M KpUOCYOJMMAaluu C COXpaHEHHEM BCeX
HaTypaJbHBIX CBOWCTB IIy0aTa Ul HOJY4YEHHUs CyXOro IMOpOILIKa IIydara, TabJeTHPOBAHHOIO
nry6ara, carie-rpaHyJibl U3 CyXOro Mopolka mryoarta.

Knroueevie cnosa: BepOMIOXbE MOJIOKO, IIy0aT, mepepaboTka, cyOnmmariusi, CyXou
MOPOUIOK.
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Koanbioaesa I'.M., ToxanoB M.T., Toxanos b.M., baiimykanos A., Ucxan K.2K.
TYUE CYTIH TUIM/I ®EPMEHTTEY TEXHOJIOI' MSIChI

AHJaTna

Tylie cyTiH eHIIpydiH, CaKTayAblH >KOHE OHACYIIH ISCTYPJl TEXHOJOTHSICHIH JKETIIAIPY
OOMBIHILIA KEUIEH/I FBUIBIMU-3€PTTEY KYMBICTAPBIHBIH HETI31HAE OapiblK TaOUFU KacHETTEpiH
CakTail OTBIPHIN KOAIMII IIyOaT YHTAaFbIH ajlyFa apHajfaH, KpHOCyOIuMmaris 9IiCiIMEH Tylie
CYTIH cakTay >KOHE OHJLY, IIyOaTThl Ta0JleTKa TYpiHJE JKOHE KYpFaK YHTaK my0aTr Heri3iHue
HIBIFAPBUIATHIH KAMIIBIK TYHIPIIIKTEPAIH *KaHa 0ocekere KabieTTi TEXHOIOTUsIaphl d31pIaeHIL.

Kinm ce30ep: Tyiie cyTi, my0aT, eHaey, CyOnumaIus, KypraKk YHTaK.

90K 636.598:591.47
AKouikbimbioaesa M.M., /I:xkynycoBa P.K., OurapkyJosa A.E., bepnanuna A.7K.

Kazax ynmmuix acpapnvix ynusepcumemi

1-285 TOVJIIK APAJIBIFBIHIAFBI )KATIOH TYKBIMbI AHAJIBIK BOJIEHEJIEPIHIH,
BE3/II JKOHE ETTI KAPBIH BOIIMJIEPTHIH CAJIMAKTBIK YJIEC
JIMHAMUKACBIH AHBIKTAY

AHJaTna

ATBIHFaH HOTWDKENEpJl capamnTail Kele op Ke3eH apasbIFbiHAa Oe3/i jKOHE €TTi KapblH
OeniMIepiHIH caIMaFbIHBIH JKac epeKIIeTIKTepiHe OalIaHbICThl KOTEPUITeHIH aHBIKTAIbIK.

Kac epekmeniktepiHe OailaHBICTBI  O€3[1 JKOHE €TTI KaphlH  OeJiMACpiHIH
KaObIpraJlapbIHBIH KAJIBIH/IBIFBIHA OHBIH 6CY JHHAMHKACH OOHBIHIIIA AaHBIKTAJIJIbI.

Kac 6enenenepain 40 sxonHe 60 ToymiK apanblKTapblHAa 0e3[i KapblH OOJIIMIiHIH Kejemi
opraia ecen OoiibiHma 9,1% Kypaasl.

Kinm ce3dep: anon TykeiMIpl OeneHe, O€3li KapblH, €TTI KapblH, CAJIMaKTBIK YJec,
IMHAMHKA.

Kipicne

benene mapyambuibirbl KasakcTanmarbsl arpapliblK CEKTOPIBIH MaHBI3Ibl OOMITiH Kypan
orelp. Omaif AEWTIHIMI3, OHBIH KYHABI TaFraM OHIMIEpi - JKYMBIPTKAChl ©T€ KYHIBI EeMIIK
aHTHOAKTEePUANIIBIK, UMMYH/IBIK YKOHE ICIKKE KapChl a3bIK 00JIca, €TiHIH KOHCUCTEHIIHUICHI, oM,
uci Oacka KycTapIblH €TiHEH ©3iHMIK aWblpMambUIbIKTapel Oap. CoHbIMEH Kartap, OejcHe
CAHFBIPBIFBl OPraHMKANBIK THIHAWTKBIIITHIH KO3l PETiHIe aybul IIapyallbUIbIFBl CallachIHIa
TanThIPMAC MUKi3aT K631 peTiHae MaHbI3 b [1].

Kazipri Tapma emimi3oiH KyC IIapyamlbUIBIKTaphl cajachlHAa €T MKOHE JKYMBIPTKA
OarpITBIHAA MOJI ©HIM OEpeTiH KYC TYKBIMIApbhIH ecipyai Makcar erin KoiraH. Kazakcrannma
OeJieHe IMIApYyalIbUIBIFEl aybUTIIAPYAIIBUTBIK OHIIPICIHIH Ka3ipri TaHJIAFbl JaMBIN KeJle KaTKaH
JKaHa caylachl JKOHE KOITEreH MapyalibUIBIKTApABIH OaciIbuiapbl KYC IIapyallbUTbIFbIHIAFbI
OezeHe KYMBIPTKaJIapbl MEH E€TiHIH Maiifansl opi camanbl ©HIM eKeHiH ofi Je Oaramaii anmmai
KeJelli, KoHe KYC IapyallbUTBIFBIHBIH Oip caiachkl peTiHAeri 30p MYMKIHIIKTEpiH ecKepMein
oTsIp [2,3].

Besnene JKyMBIpTKackl MEH €Ti axaM J>KYperi MEH ar3achlHIarbl TEMIpHiH OpHBIH
TOJIBIKTBIPBIN, ar3ajarbl PATUOHYKIUATEPAl CBHIPTKA WIbIFapazbl. VIMMYHHTETTI KaKcapTajbl.
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