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THE AMINO ACID COMPOSITION
OF CAMEL MEAT

Abstract. The chemical composition of camel meat and amino acid content in the muscle tissue of camel meat
of Almaty region were studied. The comparative assessment of biological value of meat is given, the speed of amino
acids of protein is defined. There are some differences on chemical composition and caloric content camel meat
from beef meat. The ratio of essential amino acids to nonessential amino acids in camel meat was 10 % higher than
in beef meat.However, the ratio of tryptophan to hydroxyproline in beef protein is 22.8% compared to camel
meat.On the basis of the obtained data, it was concluded that the chemical composition of camel meat, determined
the high protein content, including essential amino acids.

Key words: camel, amino acids, biological value.

Introduction. Camel breeding in Kazakhstan occupies a leading position among other sectors of
agricultural production, providing the population with valuable food, milk and dietary meat, and the
population - an important raw material (wool, skin, etc.). The rate of development of camel breeding in
our country in recent years shows the development of the livestock industry. Camel meat has become in
great demand among the local population in the Western and Southern regions, where camel farms
predominate and account for a large share of consumption. In this regard, the most economically justified
further increase in the production of camel meat. The carried out researches of chemical composition of
camel meat, a number of domestic and foreign scientists, showed that camel meat contains all necessary
substances for a high-grade food of the person, it is a source of the main nutrients (proteins, animal fats
and minerals) which are presented in it in the most optimum quantitative ratio and are easily acquired by a
human body. The greatest value for consumers of camel meat are proteins, consisting of non-essential and
essential amino acids. The amount of various essential and non-essential amino acids in proteins of any
kind of meat determines its nutritional value and biological value. The high biological significance of
essential amino acids is that they are involved in the synthesis of tissue cells and perform a number of
special functions in the human body. The most important of them are lysine, leucine, isoleucine, valine,
tryptophan, etc. [1].

In practice, the usefulness of muscle proteins or protein-quality indicator (PQI) is determined by the
ratio of amino acids such as tryptophan (from the group of essential) and hydroxyproline (from the group
of non-essential). Tryptophan is found only in high-grade proteins, oxyproline is more in connective
tissue proteins. Itis believed that the higher the ratio of tryptophan to hydroxyproline, the higher the
biological value of meat proteins. The ratio of tryptophan to hydroxyproline in the muscle tissue of camel
meat can be up to 3.5.In relation to tryptophan to hydroxyproline, that is, full-fledged proteins to defec-
tive, camel meat is superior to the meat of other farm animals [2, 3].
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Objects and methods of research. The objects of research were the muscle tissue of camel and beef
meat from farms of Almaty region. The biochemical composition of the samples was studied in the
analytical research laboratory of the University of Putra Malaysia. The mass fraction of moisture was
determined in the laboratory of the Kazakhstan-Japan Innovation Center (KazNAU), by drying the sample
according to GOST 9793-74. Mass fraction of protein - Kjeldahl photometric method according to
GOST 25011-81.Mass fraction of fat - using extraction to conventional Soxhlet extractions according
to GOST 23042-86. Mass fraction of ash - by the method of ash (burning) samples according to
GOST R 53642-2009.

Results and discussion. Studies have shown that the organoleptic characteristics of camel and beef
meat has no significant differences. Chemical composition and caloric value of camel meat had a certain
difference from beef. Differences in moisture, protein and fat content, as well as in the caloric content of
camel meat in comparison with beef meat were revealed. These data are presented in the table. 1. There
was an increase in moisture content in camel meat by 5.65% and protein by 1.61% compared to beef, but
it revealed a decrease in the amount of fat by 36%. The energy value of camel meat in relation to beef
decreased by 22.53 kcal or 115.19 Kj (14.67%). In our opinion, such a decrease in the caloric content of
the meat of prototypes is associated with a decrease in the fat content and an increase in the amount of
moisture.

Table 1 — Chemical composition and caloric content of meat

Indicators Camel meat Beef meat
Moisture, % 71,81+ 0,51 67,75+ 0,20
Fat, % 7,94+ 0,62 12,41+ 0,51
Protein, % 19,23+ 0,42 18,92 £ 0,32
Ash, % 1,24 £0,17 1,00 + 0,02
Nitrogen-free substances 0,21 0,23
Calorific Value, Kcal 160,07 + 0,5 187,60 £ 0,3
Calorific Value, Kj 669,73 0,2 784,92+ 0,1

In the study of the amino acid composition of the muscle tissue of camel and beef meat, we have
determined the content of 19 amino acids, 8 of which are essential. These data are presented in table 2.
From the data obtained it can be seen that in camel meat in comparison with beef meat there is an increase
in the content of certain essential amino acids: valine - 90 mg/100 g (7.7%), lysine - 373 mg/100 g
(19.1%), methionine - 87 mg/100 g (16.8%), tryptophan - 81 mg/100 g (27.8%). The content of leucine,
threonine and phenylalanine is lower by 14.3, 3.3 and 5.0%, respectively. However, the average amount
of essential amino acids increased by 631 mg/ 100 g or 8.12%.

In the group of interchangeable amino acids there was a slight increase in the content of arginine,
histidine, glycine, serine, and no cystine. At the same time, the amount of non-essential amino acids
decreased only by 267 mg/100 g, or 2.36%. The ratio of essential amino acids to interchangeable in camel
meat was 0.7, in beef meat-0.63, or 10% higher. For a more complete assessment of the biological value
of camel meat on the amino acid composition was determined by the ratio of tryptophan (indicator of the
content of full muscle proteins) to hydroxyproline (indicator of defective connective proteins).In camel
meat this ratio was equal to 3.16, and in beef-0.72, or 77.2% higher, which indicates a significantly high
nutritional and consumer properties of camel meat.
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Table 2 — Amino acid composition of white meat, mg/100 g

Name Camel meat Beef meat
Essential amino acids 7768+0,1 7137+ 0,1
Valine 1124+0,1 1034 0,1
Isoleucine 79840,2 782+0,3
Leucine 1523+ 0,02 1778 £ 1,1
Lysine 1961+ 0,1 1588 £ 0,4
Methionine 532+ 0,2 445+ 0,4
Threonine 781+ 0,1 808 £ 0,7
Tryptophan 291+ 0,01 210 £ 0,01
Phenylalanine 758+ 0,07 798 + 0,06
Non-essential amino acids 11025+ 0,1 11292+ 0,1
Alanine 895+0,04 1086 = 0,7
Arginine 1673+ 0,2 1034 + 0,1
Aspartic acid 1697+ 0,1 1771£0,1
Histidine 736+ 0,04 710£0,5
Glycine 1078+ 0,1 997 £0,1
Glutamic acid 2863+ 0,2 3073 £0,1
Oxyproline 92+0,02 290+0,1
Proline 568+ 0,01 685+ 0,1
Serine 798+ 0,03 780+ 0,3
Tyrosine 625+ 0,05 658+0,7
Cystine 0,001 259+0,1
Ratio of essential to non-essential amino acids 0,70 0,63
Protein-quality indicator 3,16 0,72

Conclusion. Analyzing the data obtained, we can conclude that the biological value of camel meat is
much higher compared to beef.

Camel meat increases moisture content by 5.65% and protein by 1.61%, compared with beef, but it
revealed a decrease in the amount of fat by 36%.Reducing the caloric content of meat meets the wishes of
consumers and can increase the demand for dietary products from camel meat.In the amino acid
composition of camel meat, there are also positive changes that increase the biological value of meat, as
the amount of essential amino acids increases by 8.12% and the amount of interchangeable ones decreases
by 2.36%.The ratio of essential to non-essential amino acids in camel meat was 0.70, in beef meat-10%
lower.The ratio of tryptophan to hydroxyproline (PQI) in camel meat was 3.16, in beef meat - 0.72, that is
23.6% higher, which indicates the prospect of processing camel meat for the production of dietary meat
products.
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“Kazak ynTTeIK arpapiblk yHuBepcureTi” KeAK, Anmatsl, Kazakctan
TYUEETTIHIH AMWH KbIIIKBLITJAPBIHBIH KYPAMBIH 3EPTTEY

AnHoranus. Tyiie eTiHIH XUMHSIIBIK KypaMbl jkoHE AJIMAThl OOJIBICBIHIAFBI TYHE TYKBIMIAC OVJIIIIBIK STTiHIH
JIeaMUHKBIIIKbIIIAPABIH Mesiepi 3epTrenai. ET OnoJorusuiblK KYHIBUIBIFBIHA CANIBICTRIPMAIIBI Oara Oepisi, akybI3-
JIBIH, aMUHKBIIIKBIIIAPBIHBIH CKOPBI aHBIKTANAbL Tyiie eTiHIH CHBIp €TiHEH XUMMSUIBIK KYpPaMbl MEH KaJOPHSUIBIFBI
KelOip aipIpMaIIbUIBIKTap TAOBUTABL. Herisri aMuH KBIIIKBUIIAPBIHBIH TYHE €TiHE IAKKAHIAaFbl MOJIICPiHE CHEBIP
erine Kaparanaa 10% sxorapsl 60161 COHBIMEH Oipre CHbIp €TiHiH aKybI3bIH JaTpUITO(GAaHHBIH OKCHIPOJIMHTE Ka-
ThIHAChl 22%-7Ipl Kypaiinel, Tyle eTiHe KaThICThl. AJIBIHFaH MOJIIMETTEpre CyWeHCeK, Tyle eTiHIH XUMHSUIIBIK Kypa-
MBIHJa MaHBI3/{bl aMHUHKBIIKbUIIAPIBI XKOHE )KOFAPHI aKybI3 MOJIILEP] aHBIKTaJIIBI.

Tyiiin ce3aep: Tylie TTi, aMUHKBIIIKBULIAP, CKOP,0MONOTHSUIBIK KYHIBUIBIFEL.

A. E. llloman, ¥. U. Yomanos, A. CepukbaeBa,
JI. A. Mamaesa, T. Y. Tyarabaesa, I'. C. Kenen0aii

HAO «Kazaxckuit HanmonansHbIil ArpapHslii YHUBepcuteT», Anmarsl, Kazaxcran,
TOO «Ka3zaxckuii Hay4HO-HCCIIE0BATEILCKII HHCTUTYT MepepadaThIBAIOIIEH U MTUILEBOI TPOMBILUICHHOCTHY,
Anmarsl, Kazaxcran

HNCCJIEJOBAHUE AMUHOKHCJIOTHOI'O COCTABA
BEPBJIIOKBET'O MSICA

AnHoTauus. V3y4eHb XUMHUYECKUI cOCTaB BEepOIIOKBEro Msca M COMCpKaHWE aMUHOKHCIOT B MBIIICYHON
TKaHH BepOIIOXKAaTHHBI AJIMAaTHHCKOTO perroHa. J[aHa cpaBHUTENbHAs OLEHKa OMOJIOTHYECKOH IEHHOCTH Msica, OIl-
pelereH CKop aMHHOKHUCIOT Genka. [Io XuMU4YeckoMy COCTaBy M KalOPHHHOCTH BEPOIIIOKBE MSACO, HMEJIO HEKOTO-
pBIE OTINYHS OT TOBSKbETO MsAca. OTHOIIEHHE CyMMbl HE3aMEHUMBIX AMUHOKHUCIIOT K 3aMEHHMBIM B BEPOIIIOKbEM
msice coctaBuiio Ha 10 % BeIlIe, yeM B OBsDKbeM Msice. BMecte ¢ TeM oTHOLIeHHE TPUNTO(aHa K OKCHIIPOJIUHY B
Oesnke roBsKbero msica cocramiser22,8%, 10 OTHOIIEHHIO K BepOJtokbeMy Mscy. Ha OCHOBaHMH IOJIyYEHHBIX
JIAaHHBIX CZEJaHbl BBIBOJbI, YTO B XMMHUYECKOM COCTaBE BEpPOJIIOKBETO MsCa, ONPENENICHO BBHICOKOE CO/EpKaHUE
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