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Analysis of Nutritional Compositions and Quality Evaluation of Yak Meat
from Qinghai Plateau Regions

ZHU Qingyun', TAN Liang®, ZHAO Jing®, GAO Xiuzhen®, PILi*, WANG Ting*, LI Yulin®
(1. Qinghai Products Quality Supervision and Inspection Institute, Xining 810008, China; 2. Northwest Institute
of Plateau Biology / Qinghai Key Laboratory of Qinghai-Tibet Plateau Biological Resource, Chinese Academy of
Sciences, Xining 810001, China)

Abstract. Three different body parts of yak meat from five regions of Qinghai Plateau were selected
to analyze, evaluate and compare the nutritional compositions, providing a basis for the development
and utilization of yak meat reprocessed products in Qinghai Plateau. SPSS 19.0 was used to conduct
the principal component analysis and multiple comparative analysis of nutritional compositions of
yak meat from the same body parts in five different regions and the different body parts in the same
region in Qinghai plateau, respectively. At the same time, the differences among yak meat in Qinghai
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plateau region and other provinces, and among yak meat and other varieties of beef were also
compared. Finally, the indicative compositions greatly contributing to the yak meat quality were
evaluated comprehensively. There were differences in indicative nutrients, but they all had the
characteristics of 'high protein, low fat and rich nutrition'. The trend of positive correlation between
the nutrients of yak meat and local altitude was related to grazing and feeding management. Yaks at
high altitudes got more nutrients by eating grasses with more nutrients and energy. In addition to the
above-mentioned factors, the nutritional compositions of different varieties of beef were also related
to the life behavioral patterns, eating and feeding conditions, semi-wild grazing environment and
other factors. After comprehensive evaluation, the quality of yak meat from Longmen township,
Tianjun county, Haixi prefecture and Shaliuhe town, Gangcha County, Haibei Prefecture were better
than that from other regions. The reason was that the precipitation of climatic factors was one of the
main factors of herbage growth, which indirectly affected the quality of yak meat. This study could
provide a basis for quality control of yak meat in Qinghai Plateau with high nutritional value.

Keywords: yak meat, Qinghai plateau regions , , quality

analysis of nutritional compositions
evaluation
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Table 1 Yak meat samples collected from different regions in Qinghai plateau
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Table 2 Mass fractions of routine nutritional compositions in different body parts of yak meat samples collected from

different regions in Qinghai plateau

g/hg
KA G W g it/ (kJ/hg)
DT1 71.80+0.28" 1.2420.07° 22.05+0.07" 4.1020.14* 0.82+0.14 540.48.9°
QLI 70.80+1.49" 1.27+0.03" 21.48+0.56" 4.33+0.35" 1.98+0.19" 558.7+11.2"
GCl1 70.90+0.43° 1.2920.03 22.60+0.28¢ 4.85+0.78" 0.36+0.04° 569.7+23.2
1 69.35+0.92" 1.23+0.02° 22.60+0.42¢ 5.05+0.78" 1.78+2.14% 601.2+10.4°
GD1 72.20+1.68" 1.230.04" 20.57+0.40° 4.67+0.65 1.3420.34% 548.3+17.2"
-2 ST 4K 71.07+1.43 1.2520.04 21.70+0.87 4.5620.56 1.37+0.89 561.7+23.0
DT2 73.10+0.14 1.310.10° 22.25+0.07" 2.0520.21° 1.29+0.10" 476.1+8.4°
Q1.2 71.40+1.00* 1.39+0.03° 23.430.61 2.23+0.35° 1.45+0.19" 505.6+19.4%
GC2 71.50+0.42 1.4120.04° 23.35+0.35% 3.35£0.07" 0.39:0.04° 527.5+9 4/
TJ2 71.600.14 1.45+0.14 24.05+0.64 2.35:0.21° 0.55+0.15° 505.1£10.5%
GD2 69.43+1.97° 1.3320.03 24.80+1.23" 2.93:021" 1.5420.27" 556.3+25.1°
-4 I A 4 Bk 71.24+1.57 1.38+0.08 23.67+1.08 2.58+0.52 1.12+0.51 516.9+31.7
DT3 70.70+0.00 1.28+0.12 23.20+0.42° 3.10£0.42: 1.72+0.12" 538.346.5°
QL3 69.93+0.93 1.3620.03 21.83+0.83° 3.27+0.40° 3.61£0.73¢ 553.4£14.5%
GC3 71.10+0.42" 1.3020.07* 23.10£0.28" 3.80+0.14° 0.70+0.07* 5452+11.2
T3 71.53+0.38° 1.2620.05° 23.07£1.00° 3.57+0.55° 0.56+0.08" 533.6+5.2"
GD3 68.80+1.18" 1.33+0.03" 22.80+1.61° 3.1320.15° 3.94+0.74c 570.5+17.4>
-2 k43 5K 70.30+1.23 1.3120.06 22.75+1.01 3.36£0.41 2.24+1.59 549.2+17.4
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Table 3 Compositions and mass fractions of amino acids in yak intercostal muscle samples collected from different regions

in Qinghai plateau

g/hg
R it 5 KA (Asp) A2 (Glu) 22 53 1% (Ser) H 4 (Gly) K 2 (Arg)” 75 2R (Thr)*
DTI 1.852+0.027" 3.320+0.062" 1.182+0.023% 0.913+0.044" 1.489+0.023" 0.956+0.002
QLI 1.72120.059* 3.150+0.106" 1.093+0.037* 0.891+0.057" 1.625+0.060° 0.867+0.026*
GCl 1.972+0.005" 3.584+0.076" 1.255+0.030" 0.772+0.002 1.858+0.042¢ 1.012+0.017"
) 1.905+0.012" 3.4840.009° 1.254+0.015" 0.840+0.046* 1.734+0.016¢ 0.988+0.001"
GDI1 1.664+0.083* 2.917+0.136a 1.063+0.037* 0.760+0.063 1.328+0.078 0.851+0.037*
-8 5 4k 44 1.795+0.126 3.240+0.257 1.149+0.086 0.838+0.077 1.588+0.192 0.918+0.070
WEM(Al)) | AR (Val)? AR (Cys) | SILEM )"
DT1 0.824+0.027" 1.087+0.021* 0.912+0.011" 0.354+0.011¢ 0.065+0.029" 0.9710.022"
QLI 0.795+0.045" 1.049+0.052¢ 0.866+0.035% 0.1330.018" 0.029+0.001 0.933+0.037"
GCl 0.752+0.007* 1.079+0.003* 0.945+0.002¢ 0.140+0.007* 0.052+0.005* 1.055+0.015¢
I 0.792+0.025" 1.079+0.004* 0.892+0.021" 0.167+0.052* 0.105+0.019° 0.974+0.029"
GD1 0.706:0.049" 0.963+0.063" 0.815+0.059" 0.304+0.003" 0.050+0.017* 0.859+0.062"
4 i 4 4 B 0.772:£0.054 1.044+0.061 0.877+0.054 0.213+0.095 0.055+0.029 0.947+0.073
" S S o o o AR B
i G5 SR A (Leu)* KT 2 R (Phe )* 2H 2 R (His )" A R (Lys)* fi% 2 2 (Tyr) (TAA)
DT1 1.628+0.004bc 1.522+0.025" 0.901+0.060* 2.120+0.007" 1.011+0.023" 21.107+0.132"
QLI 1.560+0.056* 1.117+0.031* 0.846:+0.025¢ 1.968+0.063¢ 0.885+0.028" 19.529+0.676"
GCl 1.744+0.011¢ 1.260+0.069" 0.9560.048" 2.212+0.029" 0.977+0.051" 21.624+0.092"
I 1.694+0.017¢ 1.189+0.000% 0.896+0.002 2.136+0.011" 0.953+0.007*  21.080+0.087"
GDI1 1.480+0.093¢ 1.399+0.066° 0.840+0.048" 1.925+0.124¢ 0.929+0.059* 18.852+1.019*
4 i 4k 48 1.6010.107 1.278+0.158 0.877+0.054 2.045+0.127 0.939+0.056 20.176+1.224
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Table 4 Compositions and mass fractions of amino acids in longissimus dorsi muscle of yak samples collected from

different regions in Qinghai plateau

g/hg

B S  | RAER(Asp) LEMSer) | HEAMGY) | FEE(Arg)’ | FREM(Th)”
DT2 1.787+0.015* 3.112+0.023" 1.067+0.029* 0.736+0.003* 1.468+0.009* 0.951+0.023*

QL2 1.909+0.096* 3.434+0.196* 1.267+0.068" 0.769+0.037* 1.791+0.096" 1.012+0.082*
GC2 1.925+0.046" 3.507+0.098* 1.218+0.043* 0.928+0.039" 1.815+0.053" 0.983+0.030*

TJ2 2.033+0.083" 3.563+0.206 1.317+0.033" 0.817+0.110® 1.729+0.329® 1.050+0.043*

GD2 2.070+0.107 3.517+0.192" 1.305+0.091" 0.840+0.060* 1.573+0.065* 1.075+0.048"
-2 B 43 £ 1.952+0.123 3.435+0.208 1.243+0.103 0.816+0.080 1.676+0.176 1.019+0.064
DT2 0.721+0.003* 1.049+0.008" 0.912+0.011* 0.390+0.004¢ 0.075£0.024* 0.996+0.018*

QL2 0.739+0.042* 1.060+0.057* 0.887+0.049° 0.124+0.017° 0.102+0.009" 0.968+0.052*
GC2 0.835+0.025" 1.107+0.014* 0.931+0.006* 0.126+0.012* 0.063+0.008* 1.014+0.015°

TJ2 0.783+0.066" 1.119+0.074* 0.970+0.054* 0.276+0.115" 0.093+0.007* 1.040+0.090*
GD2 0.796+0.036* 1.156+0.047" 1.006:0.066" 0.376+0.012' 0.084+0.022* 1.068+0.069*
-2 A 43 £ 0.774+0.052 1.100£0.058 0.942+0.061 0.257+0.128 0.085+0.019 1.108+0.061
o o - S - " FLRR B BT

DT2 1.649+0.015 1.497+0.025" 0.951+0.021¢ 2.186+0.027 1.041+0.011* 20.588+0.094*

QL2 1.718+0.096* 1.220+0.084* 0.921+0.053* 2.134+0.107* 0.975+0.045* 21.031+1.142¢

GC2 1.703+0.020* 1.267+0.023* 0.937+0.010° 2.168+0.046* 0.945+0.042° 21.473+0.512*

TJ2 1.799+0.090 1.477+0.210" 1.010+0.025* 2.336+0.113" 1.081+0.049" 22.493+1.066*

GD2 1.804+0.088* 1.795+0.114¢ 1.116+0.069" 2.320+0.107* 1.108+0.065" 23.010+1.160*
-4 5T i o3 A 1.739+0.087 1.461+0.248 0.992+0.089 2.228+0.117 1.032+0.076 21.769+1.242

T o # o il BIETR 5 R b 5 B LR
*5 FESEFAAMRESFR-LIATSEERARERESH
Table 5 Composition and mass fractions of amino acids in biceps femoris muscle of yak samples collected from different

regions in Qinghai plateau

g/hg

BE it 4 22 5 IR (Ser) i 2R (Arg)* &R (Thr)*
DT3 1.881+0.082¢ 3.239+0.136° 1.103+0.028" 0.730+0.044" 1.486+0.060" 0.973+0.041¢

QL3 1.777£0.113* 3.201+0.211° 1.145+0.103* 0.700+0.047¢ 1.633+0.098™ 0.918+0.068*

GC3 1.923+0.031* 3.485+0.022° 1.215+0.011* 0.853+0.127" 1.766+0.029¢ 0.977+0.030*

TJ3 1.972+0.115* 3.602+0.209° 1.282+0.062" 0.788+0.032 1.804+0.136¢ 1.016+0.061¢

GD3 1.883+0.185* 3.240+0.364* 1.206+0.113* 0.711+0.065* 1.427+0.139* 0.964+0.088*

-1 Joi 8 3 HK 1.885+0.126 3.352+0.260 1.195+0.093 0.751+0.077 1.623+0.181 0.969+0.064
DT3 0.727+0.021* 1.075+0.063* 0.963+0.066° 0.372+0.014" 0.046+0.015" 1.042+0.082*

QL3 0.678+0.047¢ 0.995+0.070° 0.849+0.039° 0.156+0.009° 0.086+0.027" 0.935+0.043¢

GC3 0.794+0.075" 1.092+0.039* 0.936+0.011* 0.145+0.014* 0.041+0.011* 1.027+0.015*

TJ3 0.759+0.037* 1.081+0.048" 0.933+0.050° 0.159+0.017* 0.072+0.017* 1.030+0.070*

GD3 0.696+0.061 1.030+0.102° 0.922+0.103¢ 0.335+0.035" 0.056+0.023* 0.970+0.120¢
34 I A 53 A 0.726+0.060 1.050+0.070 0.916+0.067 0.230+0.101 0.063+0.024 0.996+0.078
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gxS
i i e AR (Leu)” 75T 2 % (Phe )* 2H 2 (His )" i 2 R (Lys )* % Z B2 (Tyr ) ﬁiﬁjii
DT3 1.735+0.092° 1.745+0.150" 0.995+0.073¢ 2.217+0.136* 1.067+0.068" 21.397+1.140°
QL3 1.619+0.110* 1.156+0.064* 0.869+0.051* 2.026+0.144* 0.898+0.071° 19.641+1.261¢
GC3 1.738+0.030° 1.289+0.071* 0.929+0.004* 2.206+0.048¢ 1.022+0.025® 21.440+0.006°
TJ3 1.764+0.079* 1.259+0.067¢ 0.935+0.046° 2.257+0.123¢ 1.048+0.038" 21.760+1.178*
GD3 1.673+0.167* 1.700+0.193" 0.984+0.100* 2.145+0.183¢ 1.017+0.094* 20.959+2.011*
-2 J5 k434 1.701+0.109 1.416+0.272 0.939+0.072 2.164+0.145 1.005+0.084 20.981+1.394

T o # R LT BN 5 R g 2 bl IR

F AT o T A P A R R T A R (R LK
114 R KR 2R TR b 2 43 A BT ko
221 FHiHEZHRARR R AL 090 R SR L R B
P

D) RDEULA R 2 b DR 55 Al 45 1
DX 2 [] Y R TR ORI A% 2 IR RIS 2 2 o i K
255 1 2 (P<0.05) 5 H 7 55 H A 4% Hby X 22 ) 1) 45 2
PR o it 3 B 25 7 I 3 (P<0.05)

2) WEHEKNA A S A X 22 ) R

R 2 IR o i o3 B0 W M 25 S (P>0.05) 5 K A

5 R H A8 M X 22 0] ) R T T4 IR A &R TR
M E2E R B (P<0.05)

SR A 5 LX) SRR
PNRES N KN RS- R & R A e
5(P>0.05),

222 B3RS 3 A KRR AL A PR R
FHRE S EFILER

1) %6 20 8 B 5 B L PR o A 2 R R - 34 o i
B, O BALS W ILR Z 0] 22 5 1 2 (P<0.05) 5

pALE S ICININARS K g5 28 N NS A FIPNRES
AR T 43 AU 2% 55 i 3 (P<0.05) 5

3)3 AN RIS A 22 ) 4% 22 Jo fit 43 G W 35 1
£5(P>0.05);

A)VFEAR 15 R I K LA B =3k LA 43531 5 1)y 1)
JLIA) 22 [i) 3 2 PR o k3 4 2% 7 b 3 (P<0.05)

223 FiELH AWM RS R P 2R R LR

DE RN 77 ke i 48 2R 52
MR R 1T A< SR R i B4 I Jo ik 43 B0 25 e AN R (R
43514 3.50.1.80.1.90 0.93 g/hg), HorrpuJIFE 5
WA R T 0 B 5 (3.89 g/hg) | T IR A HP
R R B R (223 g/hg) CHORRE S R R T &
SR AN I R T Ay B (48 9 R 2.18 glhg

I Zn B

9.90 mg/g), #5 77 HuFE S IR SR I i Ay B T
FAO/WHO Z LM br iR i (4.0 mg/g); 4577 H
EAA/TAA V34 i i 70 30 EAA/NEAA ~F- 3 i &
Oy BUE (MR 23 590 39.96% .66.66% )5 FAO/WHO
HLE M EAA/TAA = 40% EAA/NEAA = 60% 1115 5
HEMMEART G, HAPFBFE G EAA/TAA ik
S BUE EAA/NEAA & oy BUE fem (MR 20 31 ok
40.88% .69.16%) ;

)AL 75 0 A0 DO R b 2 R A
MR R 1] A S 1 R 2 I IOk 3 30 > (AR Ik 43 i)
4 3.30.1.90.1.90.0.90 g/hg) , W5 7= i BE: b Hh 95 & R
J B 2y UK T FAO/WHO & 58 IR s o B 2838
(4.0 mg/g);

3)H S WAL S TP EAA/TAA SF2 5 & 70 8
{6 .EAA/NEAA V- 34 Jit & 7 B0 ARk 4 5l
39.28% .64.76% , 5 FAO/WHO #2205t 2 [ b
HEAIAF &, Horp 75 1 A A v EAA/TAA 550 500 |
EAA/NEAA Fii p 8l i (IR 51 40.45% |
67.93%).,

224 HHERFLEBAAFA T EE R LR
AT B KA P R R AR (R4
SR RN 3 B R i A B 25 RN R (MK 43 i
3.00.1.80.1.80.0.93 g/hg) , Hih F 4L 4 A 48 &
PR RIS 2 o K s (MR 3 1R 334 215 ghg) |
TN B4 R T T A R TR 78S (202 ghg) |
PO 7Y B4 N rh R AR B i - B s (104 mglg)
2 i P AR TR H R 2R T 43 B R T FAO/WHO
BERR AR ERE T (4.0 mg/g) ; 4% ff 2R Y EAA/TAA
34 R B EAA/NEAA SF3 i 8l (K
W9 R 39.41% .65.55% ) 5 FAO/WHO #i 22 )
EAA/TAA = 40% EAA/NEAA = 60% 1 )i 5t & A b
HEAIAF &, Horp 75 1A A EAA/TAA iR 50 500 |

A& S5 Lt £ 20 2021 EE A0 EE 118




RESEARCH ARTICLE

ZHU Qingyun,et al:

Analysis of Nutritional Compositions and Quality
Evaluation of Yak Meat from Qinghai Plateau
Regions

EAA/NEAA J&
69.27%)
23 EERESHMREFADTURTESH
126 6~7 T L. £ ML IX B 2R A 3 3B LA H
BEHAH SR YR ICER 1) IR o & R E R
KEEH K TE CFAEA 3.20 gk, #:58 NRV
J I 16%) 52) P& Na Mg 4301 534.2
227.1 mglkg;3) “F¥EA CaZn Fe KA 40.08

B EUE RS (KK 5598 40.92% |

®6 BFEREARMREFARRIMULF ST RT

31.17.22.87 mg/kg, Horh V-2 & A Zn Fe 7Tt NRV
(JR By B AR K M 20.8% 152% ) ;4) P &H
Cu . Se B (KK 53 %14 0.87 .0.06 mg/kg);5)F 14
4 As Hg.Pb.Cd.Cr 5 Fh 5 4 J@ K Xl 0.38,

0.001 5.0.002 6.0.001 3.0.83 mg/kg, K #it GB
2762—2017 & & s R IR w2, B AR R

(As Hg .Pb .Cd .Cr FRE{E AKX A 0.5.0.05.,0.2.0.1,
1.0 mg/kg) .

EMELER

Table 6 Results of various mineral elements in different body parts of yak meat samples collected from different regions in

Qinghai plateau

mg/kg

0.084+0.009°  52.30+0.14>  20.30+1.84*  36.50+2.55° 0.778+0.025" 3.035+0.092*  199.2+5.7° 774.9+3.7°

QL1 0.026£0.003*  61.10£2.92°  23.02+0.67°  38.18+0.86° 0.849+0.036" 2.976+0.059"  198.2+3.6" 852.4+15.8¢

GC1 0.032+0.008*  31.35£1.20*  17.55+1.34*  26.45+1.20* 0.731+0.023* 3.229+0.110"  227.6+7.7" 428.1+4.5*

TJ1 0.065+0.001"  44.15+7.70"  21.25+0.92*  31.55+0.35" 0.672+0.052* 3.248+0.076" 224.6+11.5* 641.7+12.1°

GD1 0.086+0.014°  64.03+4.55°  19.50+1.87*  40.37+3.06° 0.749+0.073* 2.979+0.020°  198.2+2.5 793.7+8.3°
RS 0.050£0.025  53.24+6.42 20.68+2.23 35.60+5.20  0.769+0.075  3.067+0.134  206.9+14.2 729.2+15.1
DT2 0.073+0.004"  33.55+0.92"  17.50+1.13*  28.00£0.85" 0.624+0.013* 3.065+0.092* 216.0£12.4*  485.8+6.0

QL2 0.028+0.003*  23.97+0.45*  27.20+1.22" 24.07+1.21* 1.053£0.160" 3.361+0.120*  240.2+2.3" 398.2+14.9"

GC2 0.041+0.006*  50.90+1.70"  19.15+1.91*  38.50+0.85' 0.747+0.052* 3.109+0.025* 228.7+6.5"  717.4+11.2°

TJ2 0.082+0.004™  38.20£1.27°  28.20+1.70"°  40.40+1.98" 0.612+0.029* 2.997+0.208" 288.0£10.3°  427.5+10.7°

GD2 0.090+0.010°  37.63+2.21°  18.30+1.23*  31.07+1.53° 0.638+0.059* 3.273+0.037"  218.9+2.1° 350.8+10.5*

EH A 0.062£0.027  35.84+9.16 22.18+4.95 31.60+£6.47  0.753+0.102  3.187+0.168  236.9+12.1 459.0+12.9
DT3 0.087£0.017" 44.70+2.55!  26.05+1.49*  28.70+2.26" 1.057+0.107* 3.206+0.309* 229.5+14.1*  407.1+4.1

QL3 0.032+0.007*  31.00£2.36°  27.83+2.32*  27.83x1.99" 1.212+0.103" 3.456+0.094* 240.3x4.3"  457.5£17.3°

GC3 0.042+0.004*  20.40+1.13*  28.30+1.41° 24.85+0.64* 1.117+0.061* 3.131+0.114* 232.8+4.67"  421.2+8.8"

TJ3 0.071£0.008"  25.27+5.02*  19.50+2.15>  21.97+2.08* 0.938+0.116* 3.410+0.173* 248.1+11.4" 362.0+£9.7°

GD3 0.091£0.021"  35.40+4.72°  27.97+2.25"  28.53+1.78" 1.071£0.158® 3.363+0.053*  232.5+5.6® 424.4+9.5"
Pt /r8  0.065+0.012  31.17+8.52 25.74+3.00 26.32+3.20  1.078+0.139  3.336+0.176 237.5+9.9 414.5+15.8

x7 FHEEEARMREFATRE

BMEPESETEUESER

Table 7 Results of heavy metal elements in different body parts of yak meat samples collected from different regions in

Qinghai plateau

FE & i S (As)/(mg/kg) SR (He)/ (pglkg)
DT1 0.027+0.005" 0.387+0.029"
QLI 0.755+0.066° 1.001+0.078"
GC1 0.369+0.063" 2.41320.254¢
TJ1 0.754+0.039¢ 1.577+0.183¢
GDI1 0.030+0.001° 2.123+0.211¢

-1 I 43 4L 0.416+0.049 1.471+0.477
DT2 0.032+0.009° 0.390+0.024

5 (Cd)/ (pglkg) % (Cr)/(mg/kg)

1.162+0.093* 0.017+0.004*
1.203+0.105" 1.803+0.123¢

5 (Pb)/(pg/ke)
4.786+0.155¢
1.987+0.134*

3.880+0.099¢ 2.493+0.088¢ 1.016+0.073"
1.855+0.151* 1.636+0.516° 1.150+0.170"
2.747+0.592" 0.830+0.091° 0.042+0.010*
2.864+0.331 1.376+0.158 0.900+0.108
5.355+0.403¢ 1.401+0.042* 0.021+0.006*
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RE=, 5. HFEGRLEEFNERRD IS R0
gxR"7
QL2 0.600+0.066" 1.617+0.462" 1.631+0.223® 1.248+0.148* 0.927+0. 119b
GC2 0.599+0.021" 1.850+0.131% 2.070+0.127" 0.935+0.064* 1.518+0.111¢
TJ2 0.696+0.010° 2.284+0.134¢ 1.106+0.147* 0.990+0.142° 1.678+0.130°
GD2 0.028+0.001* 0.423+0.054* 2.633+0.313¢ 1.024+0.748* 0.007+0.001*
2 AT 0.378+0.041 1.264+0.041 2.488+0.346 1.122+0.172 0.770+£0.072
DT3 0.027+0.001* 0.729+0.018* 4.190+0.071¢ 1.276+0.056" 0.013+0.007*
QL3 0.533+0.028" 2.408+0.278" 2.187+0.181" 1.211+0.167% 0.895+0.044"
GC3 0.513+0.016" 3.225+0.134¢ 2.474+0.175" 2.603+0.094¢ 1.712+0.161°¢
TJ3 0.544+0.035" 2.674+0.189" 1.156+0.100* 1.571+0.180° 1.544+0.280¢
GD3 0.026+0.005* 0.823+0.046" 2.287+0.344" 0.937+0.155* 0.021+0.005*
- 24 5 i 4 AR 0.338+0.057 1.971+0.120 2.324+0.580 1.455+0.370 0.833+0.074

F A o T AT W i OT F K Mg Na Zn Fe
TG Z R4 PRI b 53 0 BT BT RO
231 FHiHEZBRARE R AEF AR SR P w AL
TRLE E LR

1) WEALA ABEFE Y& Fe i, JF
P NE \mﬁﬂﬁzzwﬂ%#E%(Roow H
TEREG Y &R Zn i 5 HA 4% b X 2 ] 22 57
3 (P<0.05) ; WIE2 R IRAE 534 &% A K Mg
15, 5 A A5 ML X 2 8] 22 5 35 (P<0.05) 5 AR K i
S Nadiemy, HFA 5 X 2 0] 22 5 5 3
(P<005)

TR KILA  KRIREES Y E&H Fe &%
= a#'?jtﬁ MIEE | H 7 1 X 2 [H] 22 5 8 3% (P<
0.05) ; RIRFESF3 & A7 Zn e B T RIS, 5
FoAth 3 A~ M X 2 ] 25 57 1 3 (P<0.05) 5 K IRFE i F
BIoa Mg S, JESHAM X Z 25 8% (P<
0.05) ; MIZERES 2 &4 Na fiei, AT A 5 X
2R EE (P<0.05); fBEMEMFHEAE K &
WL BT H AN 5 HAD 3 A X 22 A 25 B (P<
0.05).

3) BeSKUA ABEEFE S E A Na e,
IE 5 HAh A& Hh X 2 ] 25 53 1 3% (P<0.05) 5 B 4> i) Hi
XAh, REZHMH X FE S ZEFB & A Fe Zn K Mg
o EHE S (P>0.05),
232 R —R4EF 3IAREIFALINA P F LT
ok ESTE FEAMRINLAEY S A Na &
I HAL S E i K LA SR = Sk LR 2 ) 22 5
3 (P<0.05) ; #E 4R B Sk LR 3 & A Fe K Hx
&, T EAL S Al 1] L PR B8 7 e K LA =2 18] 22 S

F(P<0.05) s 4E4- I LA P2 & Zn fem , JF H
A =3k L PR 55 il 1] L PR S8 350 e A WL IA) =2 i) 22
552 (P<0.05) s A B R LA AL 5 35 3 s K LA
R ZRNMAZREEE S Mg 25 B % (P<
0.05),
233 FHLBERRREFATEIEZTHAAE
HFHATIER

D EKIA &7 FH &4 K Na
ZSHAK (RT3 3.40 g/kg 33.60 mg/ke /2
A1), Hp HOR S & A K & (3.58 grke) 70
FHCRE AP 1 5 A Na fie i (38.35 mglkg) 5 45 77 HiL kR
i B A Mg Zn 28 580K, o H i RE 52 B
A Mg 5 (356.2 mg/ke) E I HE M3 & A Zn
15 (31.60 mg/kg)>2,

2) PhEALA AR SO & K
Mg.Zn Fe #8435 A Na 257 K.,
234 HHEREFLSEREFHFAFEZTHEL
FitAT i GEARERY SR EA K 2
FAK(H 3.40 glkg ity ), Horh g 8 4 P14
A KE@E (372 gkg); &4 W55 4 Mg,
Zn Fe i 58K, HhHl SR EH
Mg Fe 25 (43 %A 423.3.37.32 mg/kg) . 74 i & 7
B WY& Zn i o 39.44 mg/kg ™,
2.4 E:ﬁﬁﬁ%ﬂ[*@#ﬁqqixﬂaﬂﬁﬁkéﬂﬁi&
D

2 8 AT, 7 1 o DR 45 ML X HE 4 3 B4 LA
IR RN S A N IR R R | A
MR A AR R | R RN I R X 6 IR W R, H =2 A
i U R R B 91.45% ~ 92.74% ., M\
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(R R S [ 7 2 7 AR 7 7 T
fiR F1 A 55 PR A Yk 43 il i 1217 ~ 21.97 5.46 ~
10.76 3.04 ~ 5.13.1.21 ~ 1.80.1.09 ~ 1.69.0.62 ~

1.02 mg/g.,
ST 0 A I 5 R S B3 i R AR I TR R A
eI R GHHE A DAL i J5 23 BT ST ROR

*8 FBEERAAMREFATBAMUPERZREMBRALRNESER

Table 8 Composition and results of major fatty acids in different body parts of yak meat samples collected from different

regions in Qinghai plateau

mg/g
R AR i R & T fR R *
DT1 1.02+0.15" 5.14+0.56" 2.03+0.04¢ 9.92:0.46" 18.55+0.49° 1.4620.06
QL1 0.90+0.06% 4.88+0.29" 1.7220.11> 11.8120.43° 17.900.42° 1.7020.10"
GCl1 1.42+0.09° 6.57+0.45¢ 2.84+0.05" 9.07+0.27 24.08+0.79" 1.44=0.17*
TJ1 1.1920.07¢ 5.930.11° 0.1920.00" 8.99+0.21" 29.11+0.18° 2.80+0.17"
GD1 0.80+0.09 3.97+0.33" 1.6420.16" 12.22+0.19¢ 23.51+0.53" 1.74+0.11%
- 249 I 4 4 Bk 1.02+0.23 5.13+0.94 1.69+0.59 10.76+1.45 21.97+4.18 1.80+0.47
DT2 0.43+0.04* 2.05£0.17° 1.03+0.03" 3.93+0.13° 10.3620.13" 0.840.05"
QL2 0.53+0.01" 2.68+0.10" 0.94:0.16" 5.11£0.31" 8.93+0.46" 1.4420.11°
GC2 0.78+0.05° 3.58+0.15° 1.3020.06° 7.76+0.26¢ 16.0120.52¢ 1.51=0.11°
T2 0.430.01° 2.54+0.03" 0.09+0.01* 5.29+0.20" 11.2020.18" 1.7720.10'
GD2 0.8620.06¢ 4.04+0.10° 2.20+0.08! 5.41+0.25" 14.72+0.30° 0.64+0.03
-2 ik 435K 0.62+0.19 3.04+0.77 1.19+0.72 5.4620.61 12.17+2.86 1.21:0.45
DT3 0.60+0.03* 3.13+0.04° 1.32+0.06" 7.13£0.31% 14.060.46° 1.3120.03"
QL3 0.64+0.06" 3.85+0.21" 1.19+0.11" 8.83+0.18! 13.86+0.15° 1.35+0.05"
GC3 1.1220.05¢ 6.10£0.35¢ 1.77+0.08° 8.32+0.21° 20.52+0.21° 0.71=0.03"
T3 0.72+0.05¢ 3.96+0.28" 0.1520.02 6.9120.25 18.50+0.09" 2.37+0.18°
GD3 0.52+0.06° 3.02+0.13" 1.330.10" 7.40=0.22" 14.090.84° 1.4520.08"
-2 ST 5K 0.70+0.12 3.92+0.86 1.09+0.57 7.72+0.81 16.04+1.79 1.51+0.36

T # Fon AR TR 5 Z2 ARG DR 3 A SRS 10 197 R

241 FHHEZBRAR R EF A E KL £ E
W B % S YL 8

DIREIWUA ISR T2 5 A bR IR e e
B 7RI R IR A i X 2 A R K R R 0 i
X Z [E] b, HoAth 45 b X 2 1] 25 57 3 (P<0.05) 5 H 1%
B ST 35 O A T B TR e e, B T ISR S R IR M X 22
(] A0S 2 5 H i b X2 ) A At 4% Ml X 2 ] 25 57
3 (P<0.05) s RIGHE ST & A MR s bR TR
i 5 AR 3% b X 2 ] W5 H A X ) A A,
25 b X 2 A 22 5 B 3 (P<0.05)

2) HEEKAIA RO S A AR R
B, B T ARGE 5 KR M X A1 | H At 45 b X 2 ] 2%
553 (P<0.05) ; MIZRE 5 - 35 5 47 BB e e i, o
TARE S KR H X AN, HA 4 X 2 R 25 57
3 (P<0.05) 5 WIEERE ST & A e B bR TR

A5 R i X A1, HoAh A% 1 X 2 ] 25 57 I 3 (P<0.05)
3) MESRWUA WSR2 5 A i R i
T T RO S H A IX 2 ] AR A R IR X A
HoAth 2% 3 X 22 18] 22 53 | 35 (P<0.05) ; BR T RiE 5 K
U H X 22 (RS At 4% Hb DXRE i 22 RDF 3
AR RS R 25 5 35 (P<0.05) ; WIS RE 5 - 24 & A Th
2 fie e, B T R 5 A8 % | Al b X =2 [E] A, Al 4%
Hiy X 22 (1] 22 5 5 3 (P<0.05) .
242 B —3WRA4EF 3 A REBALIA P EE G

B £ LB A I L A A
B A A, EL 3 ML 2 2 Y
(P<0.05).

243 HiHEL5 EALM R F R P SR B AT
Yo B0 ZE LR . 4G PR MR A 1 SR A K LA
Y& A R IR AR R 22 A R (MKW o Bl HE
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HRBX

5.58 ~ 12.17.1.23 ~ 5.96 .1.41 ~ 7.65 mg/g) , Hih %
VA it O 28 5 A I R e i (12,17 mgfg) T HR A
38 B A B A R RN AR PR S e (MR 433l 5.96
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Table 9 Eigen value and accumulative contribution rate of quality evaluation of yak meat
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J7 72 TR 1% R 7 22 TR % :
7.731 55.218 55.218
2 3.111 22.221 77.438 3.111 22.221 77.438
3 1.919 13.706 91.144 1.919 13.706 91.144
4 1.240 8.856 100.000 1.240 8.856 10.000
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Table 10 Component matrix of the principal components on quality indicators

_ B %
it T A B
]| 2 ] 3 4

s 0.928 0.209 -0.309 -0.020
Jig s 0.746 0.619 0.240 -0.049
KA G —0.475 0.854 -0.210 -0.036
FaE =N 0.980 0.112 0.166 -0.017
A R -0.720 0.423 0.424 0.351
RITEATR 0.984 0.164 0.030 0.067
p 0.801 0.394 -0.283 0.350
B 0.765 -0.203 0.363 0.492
Gl -0.938 0.251 0.028 -0.238
B 0315 0.694 -0.647 -0.018
78 -0.515 0.455 0.477 0.548
iz 0.949 0.004 0.269 —0.164
18 i iR —0.180 0.886 0.292 -0.311
F A AR 0.487 0.061 0.705 -0.512
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Table 11 Comprehensive evaluation results of for yak meat quality from different regions

it
4 2 5

1 Tl REEEES -113.71 81.14 62.82 -36.15 4
2 AL AR 3% B\ S AR -128.54 5 89.65 1 66.79 3 -41.90 5
3 L KIS Y -95.59 2 76.02 4 68.47 2 -26.51 2
4 RPN 85 AN ET -68.80 1 63.91 5 72.50 1 -13.85 1
5 REMHEL ETURS -98.86 3 78.83 3 63.31 4 -28.39 3
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