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1
Table 1 Carcass traits of black Tibetan sheep of different genders in Qinghai
) ) Group P
Trem ?:lr)leglljlanl I)lllizll{) Ewe Ram Wether Ll
/kg Body mass 28.13+4.03 29.2541.69 29.84+2.20 25.31£0.80 0.156
/kg Carcass mass 11.51+2.22 12.3040.92 12.514+0.49 9.71+1.08 0.075
/% Slaughter rate 41.05+6.99 41.9341.01 42.9143.93 38.31+3.85 0.583
2
Table 2 Meat quality of longissimus dorsi muscle of black Tibetan sheep in Qinghai
) ) Group p
ftem Toe E)}llil; Ewe Ram Wether Prvalue
pHismin 6.49+0.17 6.54+0.08 6.40+0.06 6.5440.08 0.999
pHoaun 5.66+0.14 5.7640.09 5.57+0.01 5.64+0.03 0.100
(L*) Lightness 32.33+2.55 29.8040.37 ¢ 32.20£0.58 b 35.0040.84 a 0.001
(a*)  Redness 23.4+1.40 22.4040.24 b 23.0040.45 b 24.80+0.58 a 0.007
(b*)  Yellowness 13.73+1.39 12.80+0.20 b 13.00£0.45 b 15.4040.25 a 0.001
/N Shear force 26.40+4.67 27.03+1.72 28.12+3.16 24.06+0.36 0.391
/% Cooking rate 54.44+2.02 54.0141.00 53.86+0.46 55.45+1.13 0.422
/%  Drip loss 2.53+1.94 1.7840.49 2.95+1.14 2.87+0.95 0.603
(P<<0.05), .
Note: Values within same rows with different lowercase letters indicate significant difference(P<Z0.05) ,the same below.
2.3 173 %  (3.69+0.21) % ;
3 .12 3.89 %, (P <
N N 0.05),
(78.19 +1.00) %, (19.16 £ 0.73) %, (4.41 £ (P>0.05),
3
Table 3 Nutrient contents of longissimus dorsi muscle of black Tibetan sheep in Qinghai %
) ) Group P
Ttem Q}thal black . P-value
Tibetan sheep Ewe Ram Wether
Moisture 78.1941.00 77.6140.42 78.9040.32 78.06+0.45 0.112
Crude protein 19.16+0.73 19.4140.32 18.614+0.25 19.46+0.31 0.112
Ether extract 4.41+£1.73 4.68+0.87 3.60+0.72 4.96+0.75 0.457
Crude ash 3.6940.21 3.63+0.06 ab 3.89+0.08 a 3.57+0.08 b 0.021
24 (41.29+1.87) %,
4 .12 (38.40£2.10) %,
NN ) , (86.69+3.21) %, :
, (P<C0.05),
(101.1£12.21)mg/kg (0.47%£0.11) mg/kg, (P <0.01),
(P<C0.05), . (TAA (P<C0.05),
, (P>0. (P<C0.05); .
05), s
(1.18+ 0.01)g/kg, (P<20.05), 20 %5
2.5
5 ,12 (P>0.05),
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Table 1 Mineral elements of longissimus dorsi muscle of black Tibetan sheep in Qinghai
] ) Group P
Ttem '?illl)qfll:lanl P]’llzil; Ewe Ram Wether L
Fe/(mg/kg) 79.10£22.35 101.1+12.21 a 69.084+3.61 b 67.084£2.19 b 0.012
Mg/ (g/kg) 1.15+0.04 1.1540.01 ab 1.1840.01 a 1.114+0.02 b 0.022
Zn/(mg/kg) 86.79413.48 98.1847.32 80.3643.14 81.8243.86 0.054
Cu/(mg/kg) 3.4140.49 3.55+0.23 3.444+0.18 3.164£0.27 0.487
Ca/(g/kg) 0.227+0.07 0.26+0.04 0.23+0.01 0.17+0.02 0.076
Se/(mg/kg) 0.28+0.19 0.47+0.11 a 0.1940.01 b 0.18£0.01 b 0.008
Table 5 Amino acids content of longissimus dorsi muscle of black Tibetan sheep in Qinghai %
. Group P
Ttem %feg:lax: P}lé?; Ewe Ram Wether P-value
EAA 41.2941.87 40.49+1.01 40.33£0.31 42.85£0.49 0.051
Thr 4.14+0.19 4,137+0.06 ab 3.98+0.06 b 4.297+0.09 a 0.033
Val 4.69+0.23 4.60+0.08 4,78+0.18 4,71£0.07 0.552
Met 2.39+0.16 2.41£0.05 2.37+0.09 2.384+0.09 0.955
Ile 4.12+1.12 4.34+0.10 4.24+0.22 4.59+0.11 0.251
Leu 7.32+£1.88 7.284+0.20 7.04£0.18 7.58+£0.12 0.133
Phe 3.8240.16 3.8640.09 3.8340.09 3.78+0.05 0.734
Lys 7.4840.56 7.2840.17b 6.9940.03 b 8.07£0.17 a 0.001
His # 3.7240.20 3.7340.09 3.58+0.06 3.83+0.10 0.196
Arg* & 5.33+0.98 4,80+0.70 5.39+0.06 5.824+0.11 0.278
NEAA 43.0840.54 42.10£0.70 42.5540.32 44.6140.79 0.048
Asp* 8.28+0.33 8.15+0.18 8.22+0.06 8.46+0.16 0.210
Ser 3.38+0.16 3.324+0.05 3.29+0.04 3.52£0.07 0.045
Glu* 15.84+0.70 15.51+0.29 15.78+0.33 16.21+0.32 0.307
Pro 2.93+0.35 2.81+0.18 2.71£0.09 3.224+0.10 0.050
Gly * 3.62+0.97 3.74+0.12 3.75+0.10 4.09-+0.09 0.050
Ala™ 4.7541.49 4.7140.59 5.0940.08 5.45+0.10 0.383
Cys 0.57+0.07 0.56+0.01 0.54+0.05 0.61+0.03 0.327
Tyr 3.18+0.21 3.30+0.12 3.18+0.04 3.06+0.09 0.228
TAA 86.69+3.21 85.14+1.10 b 84.764+0.28 b 89.8041.29 a 0.011
FAA 38.40+2.10 36.91+1.01b 38.2240.34ab 40.0240.75 a 0.048
EAA/TAA 39.22+18.75 47.564+1.00 38.07£9.52 47.72+0.22 0.981
- ,
Note: * represents flavor amino acid, # represents baby essential amino acid.
2.6 (P>0.05),
6 .12 (61.13+ 1.04) %,
32 , (P<C0.05),
(57.99 + 4.25)%. 3
(14.07£4.12) %, .EPA  DHA (0.
26+0.31)%  (0.42£0.26) % ; 3.1
a- .EPA )
DHA &3 , 0 12
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Table 6 Fatty acids composition of longissimus dorsi muscle of black Tibetan sheep in Qinghai %
) ) Group P
Trem ’?:l?egll;anl I)}llizl}{) Ewe Ram Wether Ll
SFA 42.12+1.14 45.1342.49 39.13+1.08 42.1040.70 0.066
C8:0 0.03+0.02 0.01+0.01 0.02+0.01 0.04+0.01 0.366
Cl0: 0 0.12+0.03 0.1140.01 0.11+£0.08 0.14+0.02 0.284
Cl2:0 0.1340.13 0.1640.07 0.1540.08 0.09+0.01 0.665
Cl13:0 0.03+0.01 0.037+0.01 0.02+0.01 0.03+0.01 0.601
Cl4:0 2.11£0.91 2.39+0.58 2.08+0.46 1.8740.07 0.688
Cl15:0 0.75+0.13 0.7540.07 0.7140.07 0.80+0.03 0.600
Cl6: 0 13.36+1.31 13.88+0.29 12.704+0.82 13.50+0.52 0.376
C17:0 2.54+0.26 2.39+0.17 2.57+0.08 2.65+0.06 0.307
Cl18:0 21.69+4.23 24.34+2.88 19.604+0.98 21.14%+0.59 0.202
C20:0 0.26+0.18 0.2840.14 0.26+0.05 0.2540.02 0.974
C21:0 0.31£0.10 0.2740.07 0.29+0.02 0.36+0.04 0.362
C22:0 0.28+0.12 0.277+0.06 0.34+0.07 0.23+0.05 0.641
C23:0 0.81+0.37 0.4840.18 0.95+0.40 0.96+0.11 0.182
C24:0 0.06-+0.02 0.050.01 0.07+0.01 0.0640.01 0.732
MUFA 43.9242.77 42.8341.47 43.7741.45 45.1440.66 0.446
Cl4: 1 0.42+0.09 0.427+0.05 0.43+0.06 0.43+0.02 0.988
C15: 1 0.86+0.51 0.5640.14 1.1740.25 0.85+0.24 0.178
Cl6: 1,77 1.8040.40 1.87+0.16 1.68+0.22 1.8740.17 0.721
C17: 1 1.4240.62 1.0140.09 1.6240.33 1.6440.23 0.196
C18: 1T 4.79+2.20 4.85+1.19 5.51+0.40 3.99+1.24 0.587
Cl18: 1,w9 30.0743.26 30.38+£0.79 28.6842.01 31.1641.41 0.504
C20 ¢ 1,09 2.94+0.89 2.5640.53 2.6940.30 3.57+0.19 0.145
C22: 1 1.6041.02 1.1840.43 2.00+0.62 1.6240.27 0.477
C24 + 1 0.01£0.01 ND ND 0.06+0.01 —
PUFA 14.07+4.12 11.96+1.30 17.35+2.44 12.89+0.22 0.076
C18: 2T 1.3240.22 1.4040.12 1.3540.10 1.2040.07 0.347
Cl18: 2,6 9.21+3.27 7.38+0.81 11.39+2.14 8.85+0.43 0.145
Y- C18 : 3, w6 0.4040.12 0.39+0.01 0.45+0.03 0.4440.01 0.053
a- Cl8: 3, w6 1.1140.46 1.0740.28 1.274+0.23 0.9940.10 0.643
C20: 2 0.43+0.19 0.38+0.10 0.50+0.10 0.41+0.05 0.607
C20 ¢ 3, w6 0.30+0.51 1.004+0.01 1.0140.24 0.497+0.42 0.643
C20 4,06 0.6340.75 0.50+0.21 1.10£0.51 0.28+0.06 0.216
EPA C20 : 5,w3 0.260.34 0.57+0.06 0.63+0.17 0.180.01 0.473
DHA C22: 6,03 0.427+0.26 0.51+0.13 0.59+0.14 0.38+0.02 0.368
UFA 57.99+4.25 54.794+2.48 b 61.13+1.04 a 58.04+0.65 ab 0.049
SFA/UFA 0.7440.15 0.8440.09 0.64+0.03 0.7340.02 0.086
PUFA/SFA 0.34+0.13 0.270.04 0.45+0.08 0.31£0.01 0.065
w3 PUFA 1.7940.79 1.7140.50 2.25+0.30 1.4140.08 0.247
w6 PUFA 10.5443.77 8.47+0.79 13.26+2.50 9.8740.23 0.113
w6 PUFA/w3 PUFA 6.92+3.25 7.04+2.04 6.57+1.70 7.14+0.51 0.963
:SFA. ; UFA. ;s MUFA. ;s PUFA. ; EPA. ;s DHA.
;“ND” ; .

Note: SFA=Saturated fatty acids; UFA= Unsaturated fatty acids; MUFA = Monounsaturated fatty acids; PUFA=Polyunsaturated fat-
ty acids; EPA=Eicosapentaenoic acid; DHA= Docosahexaenoic acid; ND represents undetected; the content of fatty acid is the ratio of

fatty acid to total fatty acid in muscle.
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Analysis of Meat Quality of Black Tibetan Sheep of Different
Genders in Qinghai under Natural Grazing Condition

KANG Shengping'**, HU Linyong', WAGN Xungang'*,ZHANG Xiaoling'**,
ZHAO Na',XU Tianwei' ,LIU Hongjin''* and XU Shixiao'

(1.Key Laboratory of Adaption and Evolution of Plateau Biota, Northwest Institute of Plateau Biology,Chinese Academy

of Sciences,Xining 810008,China; 2.University of Chinese Academy of Sciences,Beijing 100049 ,China)

Abstract To understand the meat quality characteristics and the difference of black Tibetan sheep of
different genders in Qinghai under natural grazing condition, we took the ewe,ram and wether of 12-
month-old natural grazing black Tibetan sheep in Qinghai as the research object, the carcass traits,
meat quality,and the contents of amino acids, mineral elements and fatty acids were determined. The
results showed that in black Tibetan sheep of 12 months age in Qinghai, the slaughter rate was
41.05% ,the pH value of the longissimus dorsi muscle was within the range of fresh meat, and the
cooking rate was 54.44 % ,the zinc, selenium and other elements were also contained,and the content of
flavor amino acid was 38.40%, a total of 32 fatty acids were detected, and all of which contained
omega-3 fatty acids such as alpha-linolenic acid (C18 : 3),eicosapentaenoic acid (C20 : 5, EPA) and
docosahexaenoic acid (C22 : 6,DHA).There was no significant difference in the carcass traits of black
Tibetan sheep of different genders in Qinghai. Furthermore, the lightness, redness and yellowness of
the wether longissimus dorsi muscle were significantly higher than those of the ewes, and the total
amino acid and lysine content of the wethers were significantly higher than that in the ewes and rams,
the content of the flavor amino acid was significantly higher than that in the ewes,the threonine con-
tent was significantly higher than that in the rams.The content of iron and selenium in ewes was sig-
nificantly higher than that in the rams and wethers. The content of crude ash and magnesium in rams
was significantly higher than that in wethers, and the polyunsaturated fatty acids was significantly
higher than those in the ewes.These results indicated that the meat of ewes in grazing black Tibetan
sheep of Qinghai had higher mineral element content, the meat of rams had higher polyunsaturated
fatty acid content,and the meat of wethers had more advantages in meat color and amino acid content,
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