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Correlation Analysis of Mineral Elements in Yak
Meat and Herbage in Seven Regions of Tibet

WU Xue-lian
(Institute of Agricultural Product Quality Standard and Testing Research, Tibet Academy of Agriculture and Animal Husbandry Sciences, Ti-
bet Lhasa 850032, China)

Abstract ;: The mineral elements in Yak meat and herbage in Lhasa, Qamdo, Sannan, Nyingchi, Samzhubzé District, Nagchu, Ali were ana-
lyzed, and the mineral elements in Yak meat and herbage were determined according to relevant national standards, the data were analyzed
by multivariate analysis of variance (ANOVA) and LSD multiple comparison using SPSS and SAS. The results showed that the Yak meat was
rich in many kinds of mineral elements and micronutrient. The content of mineral elements in Yak meat ranged from high to low: K> Na >
Mg> Ca> Fe> Zn> Cu> Mn> Se. There is a certain correlation between the mineral elements in Yak meat and herbage in seven re-
gions. There was a positive correlation between the contents of Mg, Na, Mn, Fe and Cu, and a negative correlation between the contents of
Zn and Ca, there was no correlation between Se and K content. Therefore, the amount of mineral elements in herbage directly affects the
mineral elements in Yak meat.
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1.1 XeHm

BELIZE H I SR O ) 3745 SR B AR e e
PEIR VEFRROEEAR B 3 ~5 FHES BTG 0
BISRAE G IR TR B A K LA 500 g, BEOME
BRHEACRE 2.0 kg, IRGFTHA S T B B4 fr
Wi, SRAERTHL 9 {7y H W] 25 £ Fig® 23 4y, AR il
17 4y , BRZ 20 3, 111 20 By, BB 15 4y, 34 129 {57
FEARIRE A o SRAEMFE AR PRRE S T2 8UR (0 ~ 4
C)WAFBISLE =, T - 20 CLRAARF . [5] Bl e
WCERE ST L 4 4 H VR 5 6y hrg® 4 G, IR 5
0 M 4y, 1 4 1, BAR 4 £y, 38 30 3Rk
i, HE T EERERFI
1.2 RFSNE

BS IR | i SR 38 A st i /K 35 4
gtk HLRH% K 18.2 MQ « em LA |-, HANGPINGFA
FA-2004 BRI R ( B RAFALAS)) o VARIAN
710-ES 7Y R G 55 B 1R & GG (ICP-OES)
(EEFH%/AT]) ;Lab Tech EG35B %y i ¥
it , Lab Tech H150 AUAE IR IK ¥ H1 &5 (SR 28 52
(db50) A B H]) 3 AFS-9700 7 J5 5% 5% 5% BE 1T
(AL HE B R A R ) 5 8 KU ; 7 (99.99 %) o
S TR P RS LT L 10 % ~20 % Ry TSR 12
24 h DL b R R 2K o T ARl 50
B CBE BN BRI LR AR 0T 2 bR A A W
1000 pg/mL( H E ZKArY 0424t ) s 1 0.5 mol/L
AR IR 3 1 9 b o0 28 s M 2% YRR BE A 100 g/

mL [AREE R
1.3 REHE

WRTCE (B A BRI ES BE B SR AR
BT RS (DB53/T288-2009 ) ; fill 2 7T F il %
R T2 6 6iEs: ( GB5009. 93-2010)
1.4 HHRAEBIGIT D

5 B A Excel g 47 804 48 3t I H
SPSS17.0 F1 SAS9. 2 G i+ A4 47 40 5 43 #r , R
LSD I Dencan J77% , i 4777 259340, £ R H (°F-3
B bRt 22 ) s o

2 #REGH

2.1 ABARMRESATRTESELRSS
#

H & 1 ) D, b Hl T bR il DX A IR g
i R i e, ik B (114,64 £56.9) (1. 662
+1.03) ,(91.40 +18.0) mg/kg, T (5 Fb 5 K, Ak
Z EgSH0EE BB BT | H e XA R R Y
i 22 5 35 (P <0.05) , M2 (I Eg S0 IR Bl
HOHWEN] B XA ATk E R B E (P <
0.05) ; b BLH DX AE A= A H 80 B B g,
MiE#] (6262. 1 +744.6) . (1177.9 +255.6) .
(75.15 £36. 8 ) mg/kg, fir (& L 91 e K, 5 o Ath b X
Pi2e 3 (P <0.05) ;88 5 it e I i 5% L IX
(286.52 +30.5) me/ke, S H A X ZF B & (P <
0.05) , B me R B #R b X5 H w8 0] b X 4E 4
PRI R 5 B g g (1. 013 £0. 233 ) mg/kg, 5 HAlh
X )2 7 2 (P <0.05) 5 & AR & 1L
M IX, B o BB e 5 i 3 e g 11402 LU R 0 H g )
H DX RS TR, 43 il 25 1 (0. 143 £0.064 ) | (0. 141
+0.092) mg/ kg, fil§ % 5 I A 2 A b X, 1L p
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Table 1  Contents of mineral elements in Yak meat in seven regions

W BICER & it (mg/kg)

X
Ca Cu Fe K Mg Na Zn Mn Se

Eiin 99.72 + 1.041 = 47.05 = 4544.5 + 286.52 + 907.5 + 64.52 0.405 = 0.085 =
(n=23) 41.6a 0.35bc 13.4c 527.5d 30.5a 161.9b 26abc 0.135d 0.059b
I (n =17) 85.36 = 1.026 = 45.58 = 5083.2 + 265.19 = 973.6 = 66.70 = 0.609 + 0.069 =
- 25.5a 0.46bc 8.5¢ 451.9¢ 21.8b 132.9b 25ab 0.154¢ 0.026b
BT (n=9) 100.07 = 0.852 44.69 6262.1 265.53 = 1177.9 = 75.15 = 0.867 = 0.094 +
- 37.2a 0.19¢ 13.2¢ 744.6a 21.0b 255.6a 36.8a 0.238b 0.019b
95.96 0.904 + 49.46 = 5825.7 220.02 1012.8 + 66.57 + 1.013 = 0.141 =

I =
HEM (n =25) 91.7a 0.46¢ 18. 8¢ 481.6b 21.4c¢ 120.7b 23.9ab 0.233a 0.092a
B (n=20) 114.64 + 1.662 + 91.40 = 5112.0 = 213.43 588.9 = 52.91 = 0.478 = 0.130 =
- 56.9a 1.03a 18.0a 731.2¢ 20.4c 200.7c 14. 8bc 0.284d 0.059a
IR (n =20) 111.26 + 1.583 + 87.82 % 5711.5 = 155.01 = 459.1 + 51.84 0.162 = 0.143 +
- 46.5a 1.36ab 17.2a 293.4b 37.2d 203cd 15.7be 0.079e 0.064a
B =15) 77.88 = 1.362 + 74.71 = 5657.6 = 148.01 = 492.4 + 48.82 + 0.178 = 0.125 =
= - 37.3a 0.63abc 16.2b 389.1b 26.9d 185.9d 11.1¢ 0.108e 0.058a

T /NG FHEAMIF R RTE 0.05 /KPP ERBH (P <0.05) MRAFREZRARE(P>0.05)
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Table 2 Contents of mineral elements in herbage sample in seven regions
W BICR & it (mg/kg)
X
Ca Cu Fe K Mg Na Zn Mn Se

R (n=4) 2938.9 + 8.25 % 258.0 = 15576.7 + 1930.6 + 1533.7 £ 78.9 50.2 0.060 +
238.5a 1.67a 112.1b 1966. 1a 310.7ab 271.8¢ 10. 3abe 10.2ed 0.003cd
Wil (n=5) 2925.7 + 6.18 = 288.5 18580.2 + 1549.7 1723.6 = 89.8 + 60.4 + 0.063 +
985.1a 1.69a 139.0b 3509.2a 318. 1be 180. 6¢ 11.9ab 13.4c¢ 0.005¢
B HL (n =4) 3042.9 = 5.97 £ 314.0 = 19672.5 + 1517.5 = 2964.2 + 97.2 92.0 + 0.066 +
395.6a 1.42a 81.9ab 1451.2a 364.2bc 317.9a la 11.1b 0.007¢
R (n=5) 3010.5 + 7.15 438.8 + 18427.3 + 2266.4 2668.4 + 89.6 = 111.0 + 0.111
432.8a 1.19a 159. 8ab 1943.8a 550.3a 120.9b 9.1lab 18.4a 0.008a
- 3329.7 8.28 + 524.2 17625.9 + 1574.3 = 851.3 = 72.3 + 54.1%+ 0.042
WE(n =4 "33.2 1.80a 164.0a 2712.1a 351be 111.2d 12. 1be 9.4cd 0.006e
LI (n=4) 3129.6 = 7.83 461.3 = 17969.6 + 1291.8 = 782.5 69.9 + 35.3+ 0.096 +
135.4a 1.48a 149.3ab 3574.5a 215.9¢ 111.6d 13c 8.8d 0.008b
- B 2807.1 + 7.94 + 430.6 = 18036.9 + 1183.8 + 793.6 = 65.7 + 39+ 0.052 =
Aili(n=4) 282.5a 1.91a 119. 6ab 4054.5a 117.2c 147.8d 15.6¢ 11.7d 0.001d

T /NG PRI FRTE 0. 05 /KF T 2E5B3 (P <0.05)  AMFF/RZRARE(P>0.05)

Hwg I k2 B ATRL™ i By B X4 (A
(RN 25 57 4 25 (P <0.05) , LHETTHEA R P52 %
ANEE AR M X, H g5 g | B AR X
FELE A A 22 5 8 035 5 P IS HR L 0 ) s 1X 4
A= PN B2 S AN S 3 08 RN T B M X, H )
AR 1 N B AR XA AP EE 2 S RN 3
2.2 HHEARMERAET RTESELRSHH
2% 2 AT O, - BT Aok b DX S
kAR A k] (3329.7 £233.2) (8.28 +
1.80) .(524.2 +164.0) mg/kg, ft /5 Fe il ok, bR 2
g Sl X R ik 25 7 i 3 (P <0.05) 5
BR] EEL ol DX AR e B BN A, Ak 21 (19
672.5 +1451.2) . (2964.2 +317.9) mg/kg, fif & It
Bl A 5 H A X 3 22 7 B 3% (P <0.05) ;
FI v T 3 DX 4 R e B A L T e e, 40 ik )
(2266. 4 +550.3)  (111.8 £18.4) . (0. 111 +
0. 008 ) mg/kg, r 5 L5l e A, 5 HoAth b X 1 25 57 I
F(P <0.05) , il & 5 F AL AT A= AR 2 Hb X (0,042 +
0.006) mg/ kg ; S X b DX 440 HE Hh B 5 i f i (89.8
11.9)mg/kg, 1155 B AIX S HABHIIX 22 57 B3 (P <
0.05), -CHuR S FAE S EER AR E
2.3 BEHAEREZET RITEXKESHT
L 1 AT, b X (T ) 8 2 PR R RS ™ o
TCERAFETE—E WA OC R, il B VB Bk VB &
2 AETE— R B IEAH JC O R, A OC R 5 J) ik 3]
0.509 .0.471.0.261.0.270 .0. 268, 4 F4E &5 & 2 [A]
FEAE—E R A IO R A O R B3l iA 5 0. 399
0.270 1§ F1 80 & & Z BIANAFEAH R R ki
LR TR RN 2D B R R
TR G R &

3 3t i

FEA A & 2R O ER i SCHRIC A, M AL
.16 -

JeEs AT - A SR eSS ) A
DA TREFRE T E A, K Cu(3.78 mg/
100g) \Fe(35. 56 mg/100g) .Zn(7.32 mg/100g) )
GEWEETESS . HE4EFA Cu Fe Zn K JT
Ro e, Hh Cu Fe 1y & 54354 0. 57 F
2.34 mg/100g, 1% i 2 & F 4 (P <0.01) A
FART YRS mFER, Hh Ca P S 584 M
WP >0.05) 2k L4 6. 60 mg/100g (P <
0.01),Cu.Zn B FEE(P<0.05)M ) 4E
4= Hh K Fe \Mn fl Cu & 52 3w AR AR g4
W(P<0.05)"

— B ORIl A A ) 0. 10 mg/kg (M
IX Al iE % X, I F 0. 05 mg/kg M g Gl il X2
PR, PH B R T H 800 (0. 111 0. 008 ) mg/kg FI
1L (0. 096 +0.008 ) mg/ kg 543 Hb X AL EL Ry i 1E H
DX, At DX S A R R S R R A, B A TR
Y e RO AR KIS AR PR, =
WY R R S A A R AE K R E HLGE
Hedp = SR R DI RE SR, B ™ HE b 5 N
A AT R R R

4 &

P REA S &2y Too R Mt o= iR
ROFEA R BT R i i BRI > B
>BE > 85 > Bk > BE > il > G > AT, o B Y
A 4544.5 ~6262. 1 mg/ke, FN & EITLFE R 459. 1 ~
1177.9 mg/keg, 86 &m0 Fl hy 148. 01 ~286. 52 mg/
ke, A5SEIOE N 77. 88 ~114. 64 mg/ke, 4k & &1
oA 44. 69 ~91. 40 mg/ke, FF & il oy 48. 82 ~
75.15 mg/ke, 5 & myu FE M 0. 852 ~ 1. 662 mg/kg,
S B 0. 162 ~ 1. 013 mg/kg, filf % 5 1 [l 4
0.069 ~0. 143 mg/kg, XA BT REAN
TG I HARSS ) 9 AR, 23R 0 e R
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