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Amino Acid and Fatty Acid Composition and Nutritional Value Evaluation of Different Yak Meat Cuts

HOU Chengli', LI Xin', WANG Zhenyu', HUANG Caiyan', ZHANG Qiang’, LUO Zhang’, ZHANG Dequan"*

(1.Key Laboratory of Agro-Products Processing, Ministry of Agriculture and Rural Affairs, Institute of Food Science and Technology,
Chinese Academy of Agricultural Science, Beijing 100193, China; 2.Institute of Animal Husbandry and Veterinary, Tibet Academy
of Agricultural and Animal Husbandry Sciences, Lhasa 850000, China; 3.College of Food Science, Tibet Agricultural and Animal
Husbandry College, Linzhi ~ 860000, China)

Abstract: In order to determine the profiles of amino acids and fatty acids in different cuts of Tibetan yak meat, nine meat
cuts including chuck, tenderloin, sirloin, topside, rump, shank, belly, shoulder, brisket were collected from yak carcasses
for the measurement of protein content, fat content, ash content, amino acid and fatty acid composition. The results showed
that protein contents of all cuts of yak meat ranged from 19.30% to 24.20%; the highest and lowest values were found in
sirloin and belly, respectively. Fat contents ranged from 1.03% to 22.47%, significantly higher in belly was than in other
parts (P < 0.05); topside, striploin, rump and shoulder contained low contents of fat (less than 1.5%). Among the 18 amino
acids determined, glutamic acid was the most abundant, followed by lysine, aspartic acid, leucine and arginine. The content
of amino acids in belly was significantly lower than that in other parts (P < 0.05). The proportion of essential amino acids
to total amino acids in 9 different parts of yak beef ranged from 39.03% to 40.00%, which was close to the FAO/WHO
recommended value. Loin and sirloin met the dietary need for amino acids. Valine was the limiting amino acid in chuck,

topside, rump, shank, belly, shoulder and brisket. Total fatty acid contents of different meat cuts were in the following
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decreasing order: belly > chuck > tenderloin > rump > sirloin > brisket > shoulder > shank > topside. Oleic acid, palmitic
acid and stearic acid were the major fatty acids in yak meat with lesser amounts of docosahexenoic acid, eicosapentaenoic
acid and other n-3 fatty acids. Cluster analysis classified these 9 meat cuts into three categories: belly, chuck and other parts
based on nutrient, amino acid and fatty acid composition. Overall, we concluded that the contents of protein, fat, amino acid,
fatty acid and other nutrients in different parts of yak beef were different. These results can provide a theoretical basis for
developing yak meat with high nutritional value and for healthy consumption.

Keywords: yak; amino acid; fatty acid; nutrition; meat cuts
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Tablel General nutritional composition of yak meat from different cuts
%
HBAL HER &= ROy & Koy & ;& &

W] 2250151 1.03+£0.06" 68.33+2.64" 6.37+1.00°
A 2230+1.35°  1.10+£0.01°  72.07+£0.59"  3.07+1.50°
SME S 24204113 1.10+£0.01° 7090157  1.27+0.32°
K 24.10+£0.36"  1.10+£0.01°  71.60+£0.79"  1.03+0.91°
B A 22.93+0.42°  1.10£0.01" 71.50+0.44°  1.17+0.74
BT 23504056 0.98+0.04°  73.30+0.26°  1.374+0.32%
5 19.30+0.17°  0.82+0.03*  56.70+1.13° 22474146
JAW 24.07+0.87"°  1.13£0.06°  73.17+£091" 1.43+0.51%
ik Ay 24.00+0.10°  1.07+£0.06"  73.17+1.10° 1.57+0.91*

E: AN FRAR, FoRZEREE (P<0.05) .

BRI A 9 DMARMAMEFREARS &
N19.30%~24.20%, HPEREARSEHRIC, H
19.30%, AMEEE S ERE, H24.20%: 9 MAE
AT HE AR AR IK 4 75 5N 56.70% ~73.30%, H A IE A
A%, 756.70%: 9 AASIEIFSALHE A P 1 g B & &2 24
1.03%~22.47%, FEA e 07 & 4 35 v T Ho & B
(P<0.05) , mi522.47%, Ko SN BRFIE A
MW & B, AR1L5%, LR IRNi&2N6.37%. A
Wt g E i e i A A v T R RO 1 L e
A BRI SR (2.11%) , XATRES WA, GREA
BRI K.

22 AFEBAARA R IE IR AT 5 E TR E P

2 AREAYES AR EERRE R

Table2 Amino acid composition of yak meat from different cuts

iH Hi B M K BN BTN RN W
FAGEM (Ap) 1952008 2020020 2322017 214£028° 210£006" 2124009 1G1E00T 2062002° 220£03°
FEM (Th)  0%H004 LOROA° LISE00F 1032012° LOIEO0 1022005° 0792004 1002001 L0T£0.16°
HER (S 0802005" 0852009 0932006 0862010 085E00F 08004 068200 0842000 0902014
BEH () 345E0IF 3572035 392030 3E02051 3S6301F 380R017 2062015 3492008 3752055
HER (Gly) 0861006 091£008 10012 101010 0002 0972007 08007 0981013 092013
)
)

FEH (M) 122006% 102015 1HE01 1352013 13120040 142006" L0005 1302004 1372019°
HER (Vi) 0RO LBI00 1006 LIE0090 LIE00° LOGE0M" 0862005 1082001° LI5H015°
BB (M) 0573000 061006" 0702005 0642009° 062000° 061200° 0412008 0602001 0652010°
FEAH (o) 0962000 L052000° L7200 L062011° L032000° 1L04004" 0792004 LOIZOOI L0§0.14°
FER (Lew) 1772007 192019 2072014 1912020 1852005° 10H008° 1472006 1852002° 1962030°
BEH () 0392004° 0653008 07E007 0652008 06430027 065EO04 022004 061£001° 0862011
ATER (Pre) 083004 0912010 0972007 00L010 0883000 090004 0702008 0862001 092013
HE (L) 188R007 200£020° 2204016 202023 2012005 2057009° L6007 196£002° 2083031°
AEH (Hs) 042000 0892006° 0992005 082007 0%4H004 0792008 0672002 00£002° 09530.13°

(
(
(
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(
(
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TAA 2022000 DMELI0° 2SELTE 4832467 2KT06 235H094" 17292087 2382038 D325
EAA 8103030 S82H089° OGEOGY 8882095 82020217 STIROI' 675H029 8492007 905£130°

EAATAA/G  3945£029° 4000£010° 3972£031° 9302025 30762020 902026 0032027 39382065 9472007

T SRR S AL /100 g TAA. BEUJERE (total amino acid) ;
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FE (P<0.05) . £3~4f.
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Table3 AAS of yak meat from different cuts
ARIAN
gl R RERTERR  OMEE O RRERCRAR MR ANE 0 AR
(Thr) (Cys+Met) (Val) (PhetTyr) (Ie) (Lew) (Lys)
FAONHORA/ .
(nggBER) 4 R 30 60 L] ] 5

i 1473533 I09088327° 09BE319°* 105552287 10634£520° 112312391 12282561
BE O JUNHEB IS (06E8 L64E6TE  ITIORAT IDT0ESL 1642680
W UASESST LSRG ILMESOE 1500168 INSIESET 1203597 16698820
K M00EUAL T0S6EISE MSIE660™ 1071421200 [I008EI048" 130ILI 153782154
BN 105902220 107594339°  S0L0S0°*  I0S612241 108052031 11219213 1241£198

RPN I8R28)  100026° 002247 0B I090R86% 1AM 17144
ik 10913420 1007£440  S0I4230% IS I0TSEALE 10885390 M6T8ESIS
oL 1382257 1070835 WA IR IMBSEIT 18G9 148182387
WA 092165 L0234 SI6ED46™ 1006721677 LM 116893174 1578322086

Ve e B PR PR IR
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Table4 Fatty acid composition of yak meat from different cuts
2/100 g
i OB M M OB OB OB OB W

HERR (G, OLE00F 0062005 OB00I 001001 0042001 O0Z00 0302005 00H00° 0032002°
IR (C) 14020060 0892026 0HZ01 0200 05200 0202000 SO0 OZEOL° 035£013
BEIR (C,) 0352000 0UZ00 009R00° OMEO0F 010R00° O0SE00C OSIE016 006EO0Y 01000
BRI (Co)  O0TEOOC O0HO0 002001 ODIZONF OME00) 0OLE00F 020G 0000 00I£00
FEI0-F LB (C) 0052000 0BE00F 0MZ001 O0LEOOF 0ME00F 00100 0I6F00¢ 00IZ00F 0022001
FER () 16203 06302 001 016R00F 041R00F 0072001 SOS050 02020007 0302013
S (Ce)  OTEOOE 0J0ROOS 0062005 0MF00° O7ZO0 ODLZ00F 1024054 003200 OME007
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THE (o) OME0M 0BR00F 0RO 0182005 0200 - OSM0IY 0162007 0162000
eI (C) 00000 ODLE00 0012001 000N 0013000 ODLX00F 0063000° 00100F 001x000°
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PURSEA 0I5H006F 0272015 037H015* 0742027 0312005 06900 009200 0550% 042202

TFA G5 SIS 2M06° 1072016 24150067 121201 DR L6047 1902073

e 0.00RR<E{E/NT0.005; —. KiH; SFA. WHIENER (saturated
fatty acid) ; MUFA. HAMEHAIEHEE (monounsaturated fatty acid) ;

PUFA. Z AVMFIE i (polyunsaturated fatty acid) ; TFA. &5 R
(total fatty acids) o
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IR 5 285 SR — 3
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—+ZwR/NKsER (docosahexenoic acid, DHA) . 1k
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