UDC: 636.034, 637.041 DOI 10.52578/2305-9397-2023-2-3-11
IRSTI: 68.39.55, 65.63.03

Orazov A., candidate of Technical Sciences, the main author, https://orcid.org/0000-0003-2191-1295
NJISC «Zhangir khan West Kazakhstan Agrarian and Technical University», Uralsk, st. Zhangir khan 51,
090009, Kazakhstan, orazov_ayan@mail.ru

Nadtochii L., candidate of Technical Sciences, https://orcid.org/0000-0002-4678-8177

Saint Petersburg State Chemical and Pharmaceutical University, Saint-Petersburg, st.Professor Popov
14,Build. A, 197022, Russia, |.tochka@mail.ru

Ryskaliyeva B., master of soil science and agrochemistry, https://orcid.org/0000-0003-2896-5405

NJISC «Zhangir khan West Kazakhstan Agrarian and Technical University», Uralsk, st. Zhangir khan 51,
090009, Kazakhstan, bryskalieva@mail.ru

Maksot A., a graduate student of «Food Safety»,https://orcid.org/0000-0002-6267-0056

NJISC «Zhangir khan West Kazakhstan Agrarian and Technical University», Uralsk, st. Zhangir khan 51,
090009, Kazakhstan, maksot_aruzhan@mail.ru

AyupnabiyevaA., a graduate student of «Food Safety»,https://orcid.org/0009-0008-7901-4056

NJSC «Zhangir khan West Kazakhstan Agrarian and Technical University», Uralsk, st. Zhangir khan 51,
090009, Kazakhstan,ayupnabiyeva@inbox.ru

PROSPECTS FOR USING CAMEL MILK AS AN ALTERNATIVE TO COW AND GOAT MILK

ANNOTATION

According to data from the official website of the Agency for Strategic Planning and Reforms of
the Republic of Kazakhstan and the National Bureau of Statistics (https://stat.gov.kz/), the number of
camels for last year and 5 last year increased by 15,662 and 50,241 respectively. However, the
population of camels in Kazakhstan is still relatively low in comparison to cows and goats. The low level
of self-sufficiency in milk and dairy products of the population of Kazakhstan due to camel milk was
calculated (0.3%) based on the volume of camel milk produced in 2022 in the country. In this research,
Kazakh Bactrian, Arvana, and inter-species camels produced samples of camel milk to investigate
organoleptic and physico-chemical indicators of camel milk to compare with cow and goat milk.
Evaluation of the organoleptic properties of samples showed that camel milk is a promising alternative
resource to cow and goat milk in Kazakhstan.

Based on data from physico-chemical indicators of various types of milk was approved that camel
milk has high nutritional value due to a higher concentration of dry matter compared to cow and goat
milk with a difference of 2.3% and 3%, respectively. Camel milk has a higher level of energy value as
contains 85.22 kcal per 100 g product, which is 16.92 kcal more than cow milk and
14.79 kcal more than goat milk. Its density is also higher, with 4 kg/cm3 and 8 kg/cm3 more than cow
and goat milk, respectively. Based on RNSS 55577-2013 and obtained results milk of various types of
farm animals can be considered as a source of protein, as 23.33; 16.56, and 17.72 % of the energy value is
provided by protein in camel, cow, and goat milk, respectively. However, only camel milk is a product
with a high protein content, as it contains more than 20% of the energy value of the product provided by
protein. This advantage of camel milk can be used in the production of specialized food products, where
proteins are given a special role as an essential component of the diets of various population groups.

Key words: camel husbandry, camel milk, cow milk, goat milk, physical and chemical properties.

Introduction. The creation of agro-industrial complexes is of paramount importance to
Kazakhstan's economic diversification and guaranteeing food security. As the country transitions towards
a market economy, it has identified fresh priorities for industrial development. The utilization of superior
livestock products is especially crucial in supplying the populace with food that is both safe and
affordable [1].

For centuries, milk and milk products have been valued for their medicinal and nutritional benefits,
making them a crucial component of human diets. These products possess both bacteriostatic and
bactericidal properties, thanks to the antibiotic substances they contain, which can help combat harmful
microflora in the gut. Most countries rely on cow's and goat's milk as their primary source for these
goods. Similarly, in our country, roughly 95% of milk consumption is derived from these two sources.
This is essential in our quest to provide our citizens with safe, affordable food, particularly as we focus on
developing our agro-industrial complexes to achieve economic diversification and food security [2,3].
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The practice of camel breeding, which includes competitive breeding, is a longstanding tradition in
animal husbandry. Following our country's independence and shift to a market economy, the production
of camel milk and milk products has notably increased. The people of our country have been fascinated
by the many nutritional and healing benefits of camel milk for quite some time. To this end, researchers at
the National Academy of Sciences of the Republic of Kazakhstan, including M.Kh. Shygaeva, J.K.
Tolemisova, and Professor G.N. Dudikova have delved into the healing properties of camel milk and the
microflora of fermented milk products [4,5]. T.Sh. Sharmanov and his team have also demonstrated the
efficacy of camel milk in treating stomach ulcers and hepatitis [6,7].

Numerous nations utilize camel milk to enhance human health, given its medicinal and dietary
benefits. This milk includes various antimicrobial agents, such as lactoferrin, lysozyme, immunoglobulin,
lactoperoxidase, and bacteriocins. Despite the rising population of camels, the demand for camel milk
remains low due to its elevated market value and organoleptic indicators, along with its high acidity.
Nonetheless, camel milk surpasses cow's and goat's milk in nutritional value, with decreased fat and
lactose levels and elevated levels of potassium, iron, and vitamin C [8,9].

A. Baymukanov [10] has stated that camel meat and milk are highly important and affordable
products in Central Asia. They are mainly obtained from regions where camels are bred, which makes
camel farming a crucial economic activity for farms located in arid and desert regions of the country. The
demand for camel products is constant, both domestically and internationally.

Camel milk has been gaining popularity as an alternative to cow and goat milk. It has a unique taste
and is packed with nutrients, making it an excellent choice for those who are lactose intolerant or have
allergies to cow or goat milk. In addition, camel milk has been found to have a higher protein and fat
content than cow's milk, making it healthier. Overall, the prospects for using camel milk as an alternative
to cow and goat milk are promising, and it is likely to become an increasingly popular choice in the
coming years.

Research materials and methods. Camel, cow, and goat milk were taken as a research object by
the following regulatory and technical documents:

- National Standard of the Republic of Kazakhstan (NSRK) 166-2015«Camel milk for production.
Camel milk according to technical conditions» [11];

- Russian National State Standard (RNSS)31449-2013«Cow's milk raw material. Raw cow's milk
according to Technical conditions» [12];

- RNSS 32259-2013«Goat milk raw material. Goat's milk according to Technical conditionsy» [13].

- RNSS 55577-2013 «Functional Food Products Information on Distinctive Characteristics and
Effectiveness»[14].

Organoleptic and physico-chemical indicators. Samples were dried and prepared for analysis
according to RNSS 13928-84 [15]. Determination of color, taste, smell, and consistency of milk was
carried out by organoleptic assessment. Determination of taste and smell was carried out according to
RNSS 28283-2015 [16].

By the national standards of the Republic of Kazakhstan and international standards, the
determination of the physicochemical properties of camel, cow, and goat milk is carried out according to
generally accepted research methods:

* Determination of acidity according to RNSS 3624-92 [17];

* Determining the mass fraction of protein according to RNSS 23327-98 [18];

* Determining the mass fraction of fat according to RNSS 5867-90 [19];

* Determination of density according to RNSS 3625-84 [20];

* Determination of dry substances according to RNSS 3626-73 [21];

* Determination of temperature according to RNSS 26754-85 [22].

The statistical data was sourced from multiple credible outlets, including the Republic of
Kazakhstan's Agency for Strategic Planning and Reforms official website, the National Bureau of
Statistics https://stat.gov.kz/ [23], as well as scientific articles written by experts in this field and
http://www.intelmeal.ru/[24].

Mathematical calculations. The need for milk and dairy products is calculated according to the
following formula:

Pi=N %301 1)

where, N is population, million/people;
301 - effective milk (dairy products) consumption rate per capita, kg/year.
The level of self-sufficiency in dairy products (R, %) is calculated using the following formula:
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where, k is the amount of milk produced per year, kg;

100 - self-sufficiency ratio, %;

Pi - need for dairy products, kg

The evaluation of the energy value of milk of various types of farm animals is calculated according
to the following coefficients (Table 1):

Table 1- Coefficients of energy value of food macronutrients

Macro-nutrients Energy value, kcal/lg
Proteins 3.9
Fats 8.9
Carbohydrates 3.9

When calculating the energy value of milk from different farm animals, it's important to take into
account a variety of coefficients. These coefficients can vary depending on the type of animal and their
specific milk production. It's essential to accurately evaluate the energy value of milk to ensure that it's
safe and nutritious for consumption.

Research results. According to statistics from the National Bureau, Mangistau, Kyzylorda,
Turkestan, and Atyrau have recorded a significant number of camels, while the urban regions of Astana,
Almaty, and Shymkent have relatively low counts due to their urbanized nature. Nevertheless, the data
indicates a steady increase in the nationwide camel population over the past five years, as illustrated in
Figure 1.
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Figure 1— Growth dynamics of camel population in 2018-2022

According to data from the official website of the Agency for Strategic Planning and Reforms of
the Republic of Kazakhstan and the National Bureau of Statistics (https://stat.gov.kz/) [23], the population
of camels in Kazakhstan is relatively low in comparison to cows and goats. Nonetheless, there was a
notable increase of 15.662 in the number of camels last year. This growth rate falls short of what is
necessary for the production of camel milk products within Kazakhstan and export. It is crucial to raise
their numbers, enhance the quality of their products, and increase the production of meat, milk, and wool,
to maintain the important role that camels hold within Kazakhstan's economy.

The assessment of the self-sufficiency of the population of Kazakhstan with basic food products
was carried out by calculating the volume of camel milk produced in 2022. The obtained data are
presented in Table 2.

Table 2— Camel milk self-sufficiency level by regions of Kazakhstan, thousand

Republic of Kazakhstan and All categories Deman d for milk Lev_el of.self-sufflglency
regions of farms, kg and dairy pr_oducts, in milk and dairy

kg (Pi) products, % (R)
Republic of Kazakhstan 17234.1 5934 269.7 0.3
Akmola region 2.1 236 830.7 0.001
Aktobe region 960.2 278 685.0 0.3



https://stat.gov.kz/

Almaty region 2394.0 451 441.6 0.5
Atyrau region 1728.7 207 916.0 0.8
West Kazakhstan region 7.4 206 788.2 0.004
Zhambyl region 218.2 366 087.0 0.06
Karaganda region 32.9 341 409.5 0.01
Kostanay region 6.7 250 515.3 0.003
Kyzylorda region 4793.4 250 357.6 1.9
Mangistau region 5623.6 228 130.3 2.5
Turkestan region 1462.3 636 133.7 0.2
East Kazakhstan region 4.6 219 910.2 0.002

The Mangistau region of Kazakhstan boasts the highest rate of camel milk processing across all
farm types, while other regions such as Kyzylorda, Almaty, and Atyrau also show promising results.
Unfortunately, camel breeding and milk processing are not being fully utilized in other parts of the
country. Camel milk, which boasts superior quality compared to regular cow's milk, presents an
opportunity to provide a high-quality product to the population. However, self-sufficiency levels for
camel milk and its products in Kazakhstan are quite low, at just 0.3% according to estimates. To address
this issue, promoting camel farming with supportive state regulation is necessary to bolster agricultural
development.

The organoleptic method is a sensory-based approach for evaluating food quality, aesthetic appeal,
and certain ergonomic factors. This technique draws on our senses of sight, hearing, smell, touch, and
taste to assess these qualities. One of its key advantages is its accessibility and speed, as it doesn't require
costly measurement equipment. Additionally, most individuals possess sufficient sensory capabilities to
evaluate appearance, taste, smell, and texture. Table 3 outlines the organoleptic indicators of raw milk.

Table 3— Organoleptic indicators of camel, cow, and goat milk

Indicators | Camel milk Cow milk Goat milk
Taste and Pure, sweet, _fresh mllk—fr_ee The taste is pleasant, Opaque liquid
aftertaste, milky smell, milky- . ) oo
smell . . sweet without excess impurities
creamy, without foreign smell
Color White to light yellow White to pale cream White to off-white
Consisten | Clear liquid, small amount of
Homogeneous structure
cy flakes

Camel milk boasts a unique aroma that sets it apart from cow and goat milk. Its pristine white color
contrasts with the yellow tint of cow and goat milk, which is attributed to beta-carotene. While assessing
milk quality for consumers, it may not be imperative to discern every nuance of color, taste, or scent.
Nonetheless, even slight differences in organoleptic quality indicators during expert evaluation hold great
importance (Fig. 2)
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Figure 2— Organoleptic indicators of camel, cow, and goat milk

Upon thorough analysis of the milk samples, it was revealed that camel milk bears a striking
resemblance to cow's milk in terms of sensory properties. Conversely, goat's milk was found to be
undervalued during the taste assessment. Nonetheless, all milk samples were found to meet the
established standards. These findings suggest that camel milk presents a promising option as an
alternative to cow's milk.

Within the regional framework, traditional agriculture has shown great promise as a highly
effective direction for the agro-industrial complex in Kazakhstan's desert and arid regions. In current
times of productive camel husbandry, dairy products are taking the lead in production. Kazakhstan's
camel farming boasts a variety of breeds, such as the Kazakh Bactrian, Arvana, and inter-species camels
[25,26].

To produce exceptional camel milk and dairy products, it is imperative to prioritize the
enhancement of camel husbandry and animal care. The crux of acquiring superior raw materials lies in the
maintenance of optimal living conditions for the animals, as well as adherence to stringent sanitary and
hygienic measures throughout the milking and early processing phases. By upholding these standards, we
can confidently ensure the attainment of the highest caliber results in this industry [27].

To deliver exceptional dairy products that contribute to people's well-being, it is imperative to
incorporate milk with high nutritional value into the final product. This underscores the importance of
meticulously sourcing premium raw materials for milk-based products. Our research delves into a
comprehensive comparative analysis of the physico-chemical properties of milk derived from diverse
animal sources (Tab. 4).

Table 4— Physico-chemical indicators of milk of different types of farm animals [11,12,13]

Normative indicators Research results
. for for for
Indicators camel cow goat | camel milk | cow milk goat milk
milk milk milk
1 2 3 4 5 6 7
Acidity, no more than, °T 175 16-21 20 17.24+0.05 17+0.09 16.54+0.05
1 2 3 4 5 6 7

Mass fraction of protein, no
lessthan, %

Mass fraction of fat, no
lessthan, %

Density at 20 °C, no
lessthan, kg/m3 1032 1027 1027 1036+0.3 1032+0.3 1028+0.3

Dry matter, no lessthan, % 15 8.2 145 | 15.240.02 | 12.940.02 | 12.24+0.02

3.8 2.8 3.0 5.1+0.01 2.9+0.04 3.240.02

3.0 2.8 4.0 5.540.06 4.3+0.06 4.540.06




Mass fraction of lactose, % - - - 4.240.05 4.840.05 | 4.594+0.05
Cryoscopic temperature, - | 0505 | 0520 | 0526 0.502 0.520
minus, no higherthan, °C

Camel milk has a higher concentration of dry matter compared to cow and goat milk with a
difference of 2.3% and 3%, respectively. Moreover, camel milk contains 85.22 kcal per 100 g product,
which is 16.92 kcal more than cow milk and 14.79 kcal more than goat milk. Its density is also higher,
with 4 kg/cm?® and 8 kg/cm® more than cow and goat milk, respectively. However, the benefits of camel
milk go beyond its nutritional content. It's also recognized as a remedy for various ailments such as
gastritis, diabetes, asthma, tuberculosis, skin diseases, urinary problems, and hepatitis. Researchers have
found that it contains higher levels of monounsaturated and polyunsaturated fatty acids, omega-3, and
omega-6 acids compared to cow and goat milk. Additionally, camel milk has a different protein structure,
with more a-lactalbumin, lactoferrin, and immunoglobulins, and practically no p-lactoglobulin, unlike
cow and goat milk.

It should be noted thatthe milk of farm animals includes all macronutrients (protein, fat, lactose).
Based on macronutrient composition the evaluation of the energy value of milk of various types of farm
animals was done (Table4). According to RNSS 55577-2013 «Functional Food Products Information on
Distinctive Characteristics and Effectiveness» a food product is a source of protein only if at least 12% of
the energy value of the food product is provided by protein, provided that the amount of protein per 100
glcm?® is not less than 5% of the daily requirement in protein.Camel milk is 2.2% more protein-rich than
cow milk and 1.2% more fat-rich than goat milk. However, food product has a high protein content only
if at least 20% of the energy value of the food product is provided by protein.

Table 5-Evaluation of the energy value of milk of various types of farm animals

. Milk of different types of farm animals

Indicators - - -
camel milk cow milk goat milk

Energy value of milk, kcal/100 g 85.22 68.3 70.43

Energy value of milk due to protein, kcal/100 g 19.89 11.31 12.48

Energy value of milk due to protein, % 23.33 16.56 17.72

Based on the information provided in RNSS 55577-2013 and the results of Table5milk of various
types of farm animals can be considered asa source of protein, as 23.33; 16.56, and 17.72 % of the energy
value is provided by protein in camel, cow and goat milk, respectively. However, only camel milk is a
product with a high protein content, as it contains more than 20% of the energy value of the product
provided by protein. This advantage of camel milk can be used in the production of specialized food
products, where proteins are given a special role as an essential component of the diets of various
population groups.

Conclusion.Based on information from the National Bureau of Statistics and obtained data of this
research camel milk can be considered as a promising alternative resource to cow and goat milk in
Kazakhstan. In the research was approved that camel milk is preferred raw material to compare with cow
and goat milk in the production of specialized food because of camel milk has high protein content as
23.33% of the energy value is provided by protein. High nutritional value of camel milk as well as
consumer properties can be attractive for producers of dairy foods in the country to provide enough level
of self-sufficiency in milk products in different regions as well as in Kazakhstan in totally for the nearlist
years. Moreover development of camel husbandry in the country can provide essential role to optimize
Kazakhstan's economy.

Acknowledgments.The research was carried out within the framework of grant financing «Zhas
galymy» of the Science Committee of the Ministry of Science and Education of the Republic of
Kazakhstan on the theme AP19175509 «Development of a line of high-protein ice cream based on camel
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TYHUIH

KP Crpaterusibplk sxocnapiay xoHe peopmaiap areHTTiri MeH YITTBIK CTaTHCTHKA OIOPOCHIHBIH
pecmu  cailTeiHBIH ~ nepektepi  Ooiibrama  (https:/stat.gov.kz/), ©TKeH IKBUIBI JKOHE COHFBI
5 KbLIma TYHENepaiH caHbl coikeciHme 15 662 xone 50 241-re ecti. Anaiina, Kazakcranna Tyiie caHbl
CUBIPJIAD MEH EIIKIIEPMEH CaNbICTBIpFaHna oI Ae a3. Tyle CyTiH eHAipy KejeMiHe CYHeHEe OTBIPHII,
2022 xbUTHl enmiMizne Tyhe cyTi ecebiHneH KazakcTraH XaiKbIHBIH CYT JKOHE CYT eHIMAEpiMEH ©3iH-03i
KaMTamachi3 ety aeHreiii (0,3%) ecenreni.

Byn 3eprreyne Tyie CYTiHIH OpraHOJENTHKAIBIK >KOHE (U3MKA-XUMHSIIBIK KOPCETKIIITEePiH
3epTTey YIIIH CHBIP YXOHE eIIKi CYTIMEH CalbICTHIPY VIIH TYHe CYTIH Ka3aK OaKTpWaH TYKbIMBIHBIH
TyiecineH anabl. CYTTiH 9pTYpIi TypiiepiHiH (QU3NKa-XUMUSIIBIK KOPCETKIIITEPiHIH JepeKTepiHe cyiicHe
OTBIPBITNl, TYHE CYTIHIH CHBIp MEH eIIKi CYTIMEH CalbICTBIPFaHIa KYpFaK 3aTTapiblH >KOFaphI
KOHLIEHTpAlMsChlHA OallyIaHBICTBl TaraMIbIK KYHIBUIBIFBI JKOFaphl, colikeciHme 2,3% xoHe 3%
alBIpMAIIBUTBIFEL Oap exeHairi pactanabl. Tylie CYTiHIH SHEPTeTHKAIBIK KYHABUIBIFBI )KOFAphl, OUTKEeH]
onbIH Kypambiaaa 100 r enimre 85,22 kkan 06ap, Oyi1 cublp cyTiHeH 16,92 kkan xoHe emki cyTiHeH 14,79
Kkagm  apThiK. OHBIH  TBHIFBI3NBIFBI  COWKECIHIIIE  CHUBIp MEH CIIKI  CYyTiHE  KaparaHza
4 kr/cm3 xoHe 8 kr/cM3 xorapel. ['OCT 55577-2013 xoHe anmblHFaH HOTIDKENED HETi3iHAE aKybBI3IbIH
ke3i 23,33 ecenTeysiepre CoMKeC aybUIIIAPYaIlbUIBIK JKaHyapJIapbIHbIH OPTYPJIl TYpJEpiHIH CYTi Jen
caHayra 00JIaJIbl; COMKECIHIIE TYHe, CHBIP KOHE CIIKI CYTIHIH aKybI31aphl SHEPICTUKAJIBIK KYH IBLIBIKTHIH
16,56 xone 17,72% xamTtamachI3 ereni. Ajaiia, TeK Tyhe CyTi akybl3ra Oail eHiM OOIbIN TaOBLIAMIbI,
OUTKEeHI OHBIH KYpPaMBIH/IA aKybI3 OepeTiH OHIMHIH YHEePreTUKAIBbIK KYHIBUIBIFBIHBIH 20% - 1aH acTambl
Oap. Tyite cyTiHiH Oy apTHIKIIBUIBIFBIH apHANBI TaMaK eHIMJIEPiH OHJIpy/le KoNganyra 0oiaisl, MyHIa
aKybI3ap OPTYPIl MOMJSIMSUIAPIBIH JTUETACHIHBIH MaHBI3Ibl Kypamaac Oeliri peTiHae epeKiie pei
aTKapajpl.

PE3IOME

Ilo maHHBIM OodUIMANTEHOTO caiiTa ATEHTCTBa CTpPAaTErHUecKOro IuianupoBanus u pegopm PK u
Hamwmonansnoro 6ropo craructuku (https:/stat.gov.kz/), moromosse BepOIIOIOB 3a MPOILIBIA TOA U 3a
nocie Hue 5 JIeT yBenuuminoch Ha 15 662 u 50 241 coorBercTBeHHO. OHAKO MTOTOJIOBBEE BEPOIIOIOB B
Kazaxcrane mo-mipekHeMy OTHOCHTEIBHO HEBEIMKO 10 CPaBHEHHWIO C KOpOBaMH W Ko3amu. Vcxomsu3
o0bemMa TPOM3BOJCTBA BEpOMOXKbeTO Mooka B 2022 romy B CTpaHe OBUI PacCUYUTaHYPOBEHBb
€aM000ECIIEYCHHOCTH MOJIOKOM M MOJIOYHOM MpoayKiiueit HaceneHus: Kasaxcrana 3a cuer BepOIIIOKbEro
moioka(0,3%).

B manHOM MCcneoBaHUMIISA U3YYCHUS OPTaHOJICTITUYECKUX M (PU3MKO-XMMUYECKUX TOoKa3aTenei
BEpOIIOKBETO MOJIOKA JIJISI CPAaBHEHMSI ¢ KOPOBBMM WM KO3BMM MOJIOKOM BEpOJIIO’KbE MOJIOKO B3STH OT
BepOJIIOMIIBI TIOPO/IbI Ka3axCKuii OakTpuaH. Ha OCHOBaHMH HaHHBIX (DU3MKO-XMMHYECKUX ITOKa3aTeen
Pa3IMYHBIX BUIOB MOJIOKA ITOATBEPIK/ICHO, YTO BEPOIIOKEE MOJIOKO MMEET BBHICOKYIO IMHIIEBYIO IIEHHOCTh
3a cueT 0oJiee BHICOKOH KOHIIEHTPAIIMU CYXOIro BEIIECTBA 10 CPABHEHHUIO C KOPOBBUM M KO3bUM MOJIOKOM
¢ pasumiei B 2,3% u 3%, cooTBeTCTBeHHO. BepOitokbe MOJIOKO HMMEET 0oJiee BBICOKHMI YPOBEHB
SHEPreTUYECKON LIEHHOCTH, TaK Kak coiaepxut 85,22 kkan Ha 100 r mpomykra, uro Ha 16,92 kkan
OombIlle, YeM y KOPOBBETO MOJIOKa, ¥ Ha 14,79 kkan Ooibllie, 4eM y KO3bero Mosioka. Ero miotHocTh
TaKoKe BhIIe Ha 4 Kr/cM® 1 8 Kr/cM®, 4eM B KOPOBBEM H KO3bEM MOJIOKE, COOTBETCTBEHHO. Ha ocHOBaHMH
I'OCT 55577-2013 u momy4eHHBIX PE3YIHTATOB UCTOYHMUKOM O€Ka MOKHO CUMTATh MOJIOKO Pa3THMYHBIX
BUJIOB CEJIbCKOXO3IMCTBEHHBIX JKUBOTHBIX, coriacHo pacueram 23,33; 16,56 u 17,72% snepreTudeckoit
IIEHHOCTH 00€CTIeUnBaIOT OCIKU BEPOIIOKBETO, KOPOBLETO M KO3BETO MOJIOKA, COOTBETCTBEHHO. OTHAKO
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TOJILKO BEpPOIIIOKBE MOJIOKO SIBJISCTCSI MPOIYKTOM C BBICOKUM COJIep)KaHUEeM Oejlka, Tak Kak B HEM
conepxurcsi Oonmee 20% HSHepreTHUECKOW IEHHOCTH TIPONYKTa, obecreunBaeMoil OenkoMm. 3ITo
MPEUMYIECTBO  BEPONIFOKBETO  MOJIOKA  MOXKET  OBITh  WCIOJB30BAaHO TMpPH  MPOHM3BOJICTBE
CIICIMATU3UPOBAHHBIX THIIEBBIX MPOAYKTOB, TNie OeNKaM OTBOIAUTCS 0C00as pOJib KaK BaKHEHIIEMY
KOMITOHCHTY pallioHa MUTAHUS Pa3InIHbIX TPYII HACEICHUSI.
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