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Средняя продолжительность доения (6,5 мин.) и продолжительность 
между доениями в сутки (8,04 часов) у опытной группы значительно меньше, 
чем у коров контрольной группы (соответственно на 0,5 мин. и 1,43 часа). 
Однако интенсивность молокоотдачи у коров опытной группы незначительно 
выше, чем у коров контрольной группы и составляет 2,11 кг/мин.

Это объясняется тем, что коровы опытной группы раздаивались с 
помощью системы добровольного доения (VMS-1) компании «ДеЛаваль». 
Коровы из этой группы при переводе их в основное стадо быстрее привыкали к 
роботу, а значит, быстрее проходил период их адаптации ко всем 
технологическим операциям робота. Данные коровы быстрее раздаивались и 
были меньше подвержены стресс-факторам. Поэтому использование систем 
добровольного доения (VMS) компании «ДеЛаваль» более эффективно с 
экономической точки зрения.
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UDK 637.525
DETERMINATION OF AMINO ACID AND CHEMICAL COMPOSITION IN 

CUTS OF LAMB CARCASSES

Y.M. Uzakov, F.T. Dihanbaeva, A.I. Matibayeva, B.Sh. Dzhetpisbaeva 
(Almaty Technological University, Almaty, Kazakhstan Republic)

This article presents evidence-based assessment of food and biological value of 
mutton. The content of amino acid composition of amino acids in protein hydrolyzed 
products of water, fractions in various cuts of lamb carcasses.

The scientific novelty of this article is reflected in that parts of carcass of 
mutton are the best on a biological value, differ in enhanceable maintenance of 
albumen and moderate lipopexia, that plays in favour of to making from them high- 
quality delicacs. The value of work consists in maintenance of proteins in meat of
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lamb, that keep some reserve of almost all irreplaceable amino acids in relation to 
the aminogram of ideal albumen from data of WOH.

Key words: monounsaturated fatty acids, biological and nutritive value of 
lamb, saturated fatty acids, cholesterol, moisture.

Introduction
One of the main and traditional sources of raw meat in the Republic of 

Kazakhstan is the lamb. Its most part realized in the form of lump meat or used to 
generate intermediates.

Mainly in the off-season when refineries lack of raw materials, small portion of 
raw materials of mutton are used for output of sausage and food products [1]. Despite 
the insignificant proportion of mutton, its output production is usually constrained by 
the lack of effective technological solutions.

To date the Republic of Kazakhstan has GOST 7596-81 "Meat. Cutting of sheep 
and goat meat for retail trade" and standards for outputs of cutting different kinds of 
meat, including lamb, defined by "A collection of standard indicators, operating in the 
meat industry", which involve the use of mutton for sausage and canned food products.

Objects and methods of research
Making a science-based assessment of the food and biological value of any 

food, including meat, is only possible by including its amino acid composition. The 
content of amino acids in the protein hydrolyzate of water, salt-soluble and alkali 
soluble fractions in different cuts of lamb carcasses is shown in Table 1 and 2 [5].

Table 1 -  The content of amino acids in hydrolysates of alkali soluble proteins in the 
cuts of lamb carcasses

Amino acid

The content of amino acids in hydrolysates of alkali soluble 
proteins in the cuts of lamb carcasses, in % of protein nitrogen

Cut
Neck Chest Scapular Dorsal Sacral Rear

Lysine 7,6 7,4 8,0 8,2 8,6 8,9
Histidine 2,6 2,5 2,6 2,4 2,0 2,4
Arginine 8,1 8,0 7,6 7,7 7,5 7,1
Valine 4,0 3,8 4,0 4,1 4,4 4,7
Threonine 4,2 3,6 4,0 4,4 4,7 4,8
Methionine 1,9 2,1 2,3 2,9 2,6 2,8
Phenylalanine 4,5 4,9 5,1 5,5 5,9 5,6
Tryptophan 0,6 0,5 0,6 0,7 0,7 0,8
Leucine + isoleucine 14,6 15,1 15,7 16,1 16,4 15,9
Alanine 6,2 6,1 5,6 5,5 6,0 5,8
Glycine 5,0 5,7 4,5 4,8 4,8 4,9
Aspartic acid 12,3 12,7 11,9 12,1 12,5 12,8
Glutamic acid 8,4 8,7 9,4 8,6 8,9 9,8
Serine 2,8 3,0 3,4 3,1 2,9 2,9
Tyrosine 3,3 3,6 2,9 3,1 3,3 3,6
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Table 2 -  The content of amino acids in hydrolysates o f alkali soluble proteins in the
cuts of lamb carcasses

Amino acid

The content of amino acids in hydrolysates of alkali soluble 
proteins in the cuts of lamb carcasses, in % of protein nitrogen

Cut

Neck Chest Scapular Dorsal Sacral Rear
Lysine 7,1 7,2 7,8 7,6 8,0 8,2
Histidine 4,5 4,9 4,2 3,7 3,3 3,9
Arginine 7,0 7,2 7,4 6,9 6,9 6,6
Valine 4,4 3,9 4,1 4,5 4,9 4,9
Threonine 4,2 4,2 4,5 4,7 4,1 4,5
Methionine 1,6 1,9 1,9 2,2 2,1 2,6
Phenylalanine 4,6 4,6 4,9 5,3 5,1 4,7
Tryptophan 1,7 1,2 1,6 1,6 1,4 1,8
Leucine + 
isoleucine

13,9 14,7 15,8 15,9 16,4 16,7

Alanine 6,1 6,0 5,6 5,2 5,0 5,5
Glycine 7,7 7,3 6,5 6,9 6,8 7,1
Aspartic acid 10,9 11,8 12,1 11,5 10,7 10,8
Glutamic acid 7,5 7,2 7,6 7,8 7,4 7,9
Serine 3,5 3,7 3,9 3,3 3,4 3,6
Tyrosine 2,9 2,8 2,8 3,1 3,4 3,2

The data show that both salt-soluble and alkali soluble protein fractions of 
almost all cuts of lamb carcasses are rich in amino acids such as lysine, histidine and 
arginine.

Thus, chicken protein contains 6.4% lysine; salt-soluble fraction of lamb meats 
depending on the size of a cut -  7,1-8,2%; alkali soluble fraction -  7,4-8,9%. The 
number of leucine and isoleucine in meat proteins is very similar to the standard 
according to the WOH. Their number in the salt-soluble protein fraction is 13,9­
16,7%; in alkali soluble fractions -  14,6-16,4. The sacrum and rear part of the carcass 
valine, methionine, phenylalanine by 15-17% more than in the cervical and thoracic 
parts. This is due to the composition of tissue cuts.

Results and discussion
Provided data indicates the high biological value of mutton.

Lamb has high nutritional value. According Yuelenkogo N.G. (1982), Kelman L.F. 
(1967), Tatulova U.V. (1998.) Bekkulieva B.M. (1994) and others, it has about the 
same amount of protein (12,8-19,8%), as in beef and pork. The amount of fat and 
calorie content is more than in beef. The specialty of the lamb as food is a small 
amount of fat cholesterol -  28 mg% compared with the fat of beef -  75 mg% and 
pork -  74,5-126 mg%.

The protein composition of separate cuts of meat is studied by us on 18 lamb 
carcasses of I category. Complete proteins fractionated on water and salt-soluble,
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consisting mainly of myogen, globulin X, mioalbumina and partly myosin and alkali 
soluble, consisting of myosin, actin and actomyosin and play a fundamental role in 
muscle contraction. Defective proteins of intramuscular connective tissue fractionated 
into collagen and elastin. These proteins predominantly contribute to the rigidity of 
the meat.

Most rich nitrogenous substances is the meat portion of the spinal (19.2%) and 
posterior cuts (19.1%) of lamb. This regularity is caused by the tissue composition of 
the cuts. Muscle tissue prevails in spinal and sacral parts, while fat prevails in the 
chest.

Nitrogen extractives are intermediate or final products of the metabolism of 
proteins, to a certain extent they affect the taste and flavor of the meat. Their content 
varies significantly by Cuts of lamb carcasses. Thus, in the spinal bran these 
compounds contained 13.9% of total nitrogen, and cervical -  10.5%. Our results 
confirm the findings of other authors who have shown that nitrogenous extractives 
accompany mostly complete proteins, improve the taste of lamb.

The content of water- and salt-soluble proteins in the cervical part was 14.1%, 
and 17.7-17.8% in the spinal cord and back, ie higher by 3.6-3.7%. It should be noted 
that the bulk of proteins is alkali soluble fraction, the content of which is particularly 
high in the spinal cord (55.7%) and back (55.5%) units. Salt-and alkali soluble 
proteins are summed up to complete proteins that play a crucial role in human 
nutrition and determine in the main biological value of meat. A large number of 
proteins in the spinal cord and back parts of the carcass -  73,3-74,1% in the cervical 
and thoracic parts of the contents of these proteins is reduced -  68,5-69,4%. 
Chemical composition of the flesh of various cuts of lamb carcasses is not the same, 
as evidenced by data in Table 3 [1, 5].

Analysis of the data shown in Table 4 [1, 3, 5] shows that the amino acid 
composition of front and rear leg and brisket are not significantly different.

Table 3 -  Chemical composition of the meat cuts of lamb

Part of 
carcass

The chemical composition of the meat cuts of 
lamb,% Tryptophan / 

hydroxyprolinemoisture fat protein ash
1 category

Zhambas 
(Rear Leg) 68,5 11,5 18,6 0,72 4,42
Zhauyryn 
(Front Leg) 68,2 12,8 17,5 0,70 3,29
Sube (loin) 70,6 88,8 19,1 0,74 4,39

2 category
Zhambas 
(Rear Leg) 70,4 9,4 18,7 0,76 4,40
Zhauyryn 
(Front Leg) 69,6 11,8 17,2 0,69 3,20
Sube (loin) 70,8 9,5 18,5 0,72 4,21
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Table 4 -  Amino acid composition of lamb cuts
Amino acid composition of lamb cuts, g per 100 g of meat

Amino acid Zhambas 
(rear leg)

Zhauyryn 
(front leg) Sube (loin)

Lysine 1,64 1,66 1,65
Histidine 0,84 0,86 0,88
Arginine 1,14 1,12 1,12
Aspartic acid 1,87 1,87 1,85
Threonine 0,96 0,92 0,95
Serine 0,64 0,67 0,66
Glutamic acid 3,12 3,10 3,17
Proline 0,69 0,64 0,69
Glycine 0,81 0,81 0,80
Alanine 0,96 0,92 1,01
Cystine 0,54 0,50 0,56
Valine 1,10 1,12 1,10
Methionine 0,61 0,64 0,60
Isoleucine 1,29 1,29 1,28
Leucine 1,64 1,66 1,65
Tyrosine 0,70 0,74 0,71
Phenylalanine 0,91 0,94 0,96
Tryptophan 0,30 0,31 0,30
Hydroxyproline 0,07 0,08 0,07

Consumption of mutton leads to increased stability of the enamel of the teeth to 
decay and prevents the metabolism of carbohydrates in the body.

The lamb has almost 2 times more fluoride than beef (120 g of fluorine in 
mutton, 63 mg in beef 100 g of edible portion of the product).

The chemical composition of the flesh of various cuts of lamb carcasses is not 
the same, as evidenced by the data in Table 3 [1, 5].

The main components of meat -  water, fat and protein are co-quantification 
dependent on each other. Parts of the carcass with a high fat had less water and 
protein. This is most obvious when comparing the loin (Sube) and front leg 
(zhauyryn) to the rear leg (zhambas). In the front leg the ham contains a lot of fat -  
12.8%, relatively little moisture -  68.2%. Rear ham has more protein -  18.6%.

Conclusion
Thus, these parts of the carcass have the best biological values, contain high 

protein and moderate fat deposition, which favors the development of these high- 
quality, delicious products.

Analysis of the data shown in Table 4 [1, 3, 5] shows that amino acid 
composition of the front and rear leg and brisket were not significantly different. But 
we have found that proteins of mutton have some margin of almost all essential 
amino acids relative aminograms of ideal protein according to the FAO / WHO.
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However, the level of this stock for the different amino acids is not identical, which 
allows to select a group of so-called limited amino acids, such as sulfur, the lack of 
which can be replenished by adding raw materials of different protein and fat dresser.
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УДК 664.002.35
ИСПОЛЬЗОВАНИЕ ПИЩЕВЫХ ВОЛОКОН В ПРОИЗВОДСТВЕ 

МЯСНЫХ ПРОДУКТОВ

Д.т.н., профессор, академик НАЕНРКЯ.М . Узаков, 
докторант М. О. Кожахиева, магистрант Б.Д. Садвакасова 

(Алматинский технологический университет, Алматы, 
Республика Казахстан)

Ключевые слова: пищевые волокна, белки, гемицеллюлоза, пектин, 
камеди, лигнин.

В статье рассмотрены виды пищевых волокон, возможность их 
использования в производстве мясных продуктов функционального назначения.

THE USE OF DIETARY FIBER IN THE PRODUCTION OF MEAT 
PRODUCTS

D.T.N., Professor, academician N AAN RK Y.M. Uzakov,
PhD student M.O. Kochieva, graduate student B.D. Sadvakasova 
(Almaty Technological University, Almaty, Kazakhstan Republic)

Keywords: dietary fiber, protein, hemicellulose, pectin, gums, lignin.

The article presents the types of dietary fiber, the possibility of their use in the 
manufacture of meat products functionality.

Белки занимают важнейшее место в живом организме, как по 
содержанию в клетке, так и по значению в процессах жизнедеятельности. На
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