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Abstract: To elucidate the influence of gender on slaughter performance and meat quality traits in Tibetan black goats,
three 3-year-old black goat rams and ewes were randomly selected, and their slaughter performance, edible quality, and
nutritional components of the foreleg, hind leg, and longissimus doris were detected and compared. The results showed that
ewes exhibited significantly higher pre-slaughter live weights than rams (P<0.05). However, rams demonstrated
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significantly slaughter rates and greater hind leg lengths (P<0.01), exceeding those of ewes by 1.40-fold and 1.16-fold,

respectively. While gender had no significant impact on the pH of goat meat (P>0.05), ewes displayed enhanced glossiness

and redness. Moreover, the boiling loss rate and shear force of the meat of the ewes were significantly lower than those of

the rams (P<0.05), indicating superior water-holding capacity and tenderness relative to rams. Nutritional analyses further

revealed that the cholesterol content in the longissimus dorsi of rams was significantly higher than in ewes (P<0.01),

whereas inosine monophosphate levels in the foreleg muscle were significantly higher in ewes (P<0.01). Mineral and

vitamin profiling indicated higher concentrations of iron, zinc, and vitamins B, B,, and B; in ewes compared to rams.

Additionally, essential and umami-related amino acid levels were more abundant in the foreleg muscles of ewes. Overall,

while rams demonstrated superior slaughter performance, the meat from ewes exhibited greater tenderness, enhanced eating

quality, and superior nutritional value. These findings provide a scientific basis for selective breeding and meat quality

optimization in Tibetan black goats, with potential implications for livestock management and economic development in

Tibet.

Key words: black goat; gender; slaughter performance; edible quality; nutritional composition
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Table 2  Effect of gender on color of black goat mutton
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Fig.4 Effect of gender on water retention properties

of black goat mutton

24 EERMSFESSETI AN

PR B S A AR E AN BT U] 7 S DT AL P A B
FRMER SR, B R B A I, A SOk gy
Y13k NPT 3R 3 T, B L 2R SR AR R
KRR | NEIER PR 8 38 = A2 (P<0.01), T
N AR RR A BY ) A i 2 v TR R (P<0.01) . B
T L PN SR M AN [ A P A M i =2 TR) ¥ T i 2R
(P>0.05) . W&, 8501 S8t 52.72 N B, A5

B B 1 /NT 42,72 NOIF, AT . AEASWF
FEH, SRR SRR R SR RS e K LA B B 725
/NTF 42,72 N, BB BRI PR T, (HL R LN 2T RR
PRI BT I 1 (56.33+0.72 N)BH B /5 F 52.72 N, Hic
76 7 T R L BRI R P A 35 8] ) (26.86£1.67 N),
R RILBEE AR A BT . 64T, Chartrin 452
PAF ST 45 S A B, AR AR ] A 2E AL AR I 2 bl ey,
BYYI A, iASFSY b B L LR SERTBR R S 85 U]
BAK, W RE S HARDT & e A (3R 4)

3 MR R B R S B U AR R
Table 3  Effects of gender on texture characteristics
and shear force of black goat mutton

b P51 bl
BN N6Vl N —
iR Ja & HEREKM
N 4.26+0.748 9.58+1.52° 6.87+1.398
T RE(N) ] ,
& 9.92+1.324 9.18+1.55° 18.24+1.59*
. N 0.49+0.06" 0.55+0.12° 0.56£0.11°
FM: (mm)
& 0.51+0.04* 0.48+0.03" 0.52+0.04°
N 1.384+0.268 5.50+1.21° 1.3240.328
NE I (mT )
527+1.17* 4.204+0.47° 3.78+0.34*
X N 1.64+0.47° 6.21£0.57° 1.64+0.298
T ]
4.45+1.16" 4.75+0.47° 6.71£0.97*
7N 0.52+0.07° 0.50+0.08° 0.5120.05°
NP
0.54+0.03" 0.53+0.06° 0.4420.06°
) w 0.12+0.02° 0.15+0.01° 0.150.04°
53 ¢ ]
0.14+0.02° 0.12+0.05% 0.13+0.03"
N w 56.33+£0.72%  29.00+1.45"  20.21+1.50°
B (N) ]
26.86+1.67°  26.84+1.99°  17.65+1.54°

25 ELFENEFHS ST
WA 7K Sy FHEE FL L BRIV R Sy S5 8 b2 11
R HE ST PR SRR . s, K5
AR T, D) A ) R A Y TR S = S A Y
RUBRFNZ2 3P S IE AR 5%, [RIHSF A n] 338 050 ) 4 e 2
PRAFE G S WAl v i e R S R IR, anEk 4
R, TEAESE T, BAILAEN 2 FBEERTR | SRR LA
TR S K Sy FEET. JBT . HAR . L
PIRB IS AN AR & HE G i 35 25 52(P>0.05) , (H & A
JSARE] . o, BEAERTBR AR D5 UL G U5 = 28
2, XA REAR AT R BY ) 18K RS RI) FE
o BB, BAILEEA AT R KU AR R S (27 14+
1.54 mg/100 g) 1% {2 35 (P<0.01) &= FHE £ (19.01=
0.56 mg/100 g); 235 R AT S K UL L R &
e 5 s TREE(P<0.01), Sy BIEREE Y 1.64 15 H1
2.85 fi%; W BE2ERITBR 9 L R & i bl i 258 TN F
(P<0.01), JENEH 2.6 %5, FEHE IS 32
RIS L PERAESE R, BEAE AR R IR IRA R T S A
S TS, 1 Klupsaite 5552 (5 B3, A BE2E
LA IET & 22 AN 3 . AEARIgE D, AN
FRALSE I E IR E B AL R A AE 35 22 59, 3R
VU L SR L IR S5 23 R S AR [R) g = A= B

k.
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Table 4 Effect of gender on conventional nutritional
composition of black goat mutton

B AL
EistaN P51 —— - T

i Jei i CEoaih
2y 70.99+0.96°  69.25+4.61°  67.84%£1.99°

KA (%)
BE 0 69.79£2.96"  73.60+1.92°  65.68+4.95°
o 1.9940.09°  2.01£0.13*  1.94+0.06"

W5y (%)
B 1.95+0.05°  1.94+0.09°  2.00+0.18°
2y 20.24+024°  18.92+0.64°  17.97+0.53°

EHF(%)

£ 19.94£0.30°  18.95+1.50"  19.08+1.79"
w 6.65£0.14*  6.36+0.51°  5.48+0.06°

Re (%)
B 7.43+0.50°  6.07£0.78*  5.94+0.85°
2y 19.22+1.40°  19.83£0.51°  19.28+0.33°

HEA (%)
B 19.47+£1.08*  20.16£0.46°  18.61+0.46°
w 3.10£0.56*  3.30£0.30°  6.47+0.83°
MR (%)
£ 4.43+0.64"°  3.60£0.66°  6.80+0.46"
. 2N 20.02+1.98  23.43+3.57°  27.14+1.54*
JIH [ 5 (mg/100 g) ) )
22.66£3.04°  23.46+1.04* 19.01+0.56°
WEAFR (mafe) 2y 0.25+0.05%  1.23£0.09*  0.97+0.01%
{(mg/g

£ 0.65£0.08"  0.75+0.08®  0.34+0.07°
2% 0.16£0.03*  0.16+£0.03*  0.09£0.02°
AR (%) i , , ,
£ 0.16+£0.02*°  0.13£0.02*  0.14%0.03°

2.6 EULFAIAPTYRIENH

VIRLY /v S YA /) L2 o A= W AT AN =1 7/ I T
AT AVEA S AR B AR R, i ELAE A5 Fh A RSy
F B 2 A R HR AR B TR AR, e s o,
RALEAFER . BREIWTE SR w1
BEFE(P<0.05), SRR R 2.5 F1 2.67 %, itk
TR KA ERITRE AT R & 3 (P<0.05) i T
NSy BIE 1.37 1 1.46 £%), (B4 ICEK . BEocE M
BEIUE et 2 R IC B 5 25 5 (P>0.05), ANSE
oGRS S A IS 25 R RO, 325 S AT fE
55 PE R L L SRR ) IR B L A P R R I R E
FILE IR, A R —2E ol . FoT A28, 4 n] et

5 VRS RILAEA T S R AR
Table 5 Effect of gender on mineral content
in black goat mutton

it
L7/l el — — —
GO Ji WL

n 0.05+0° 0.05+0.01° 0.08+£0.01*
fifliSe(mg/kg) ] ]

Bk 0.05+0.01° 0.02+0° 0.03+0.01®

N 33.44+4.63° 30.94+4.92° 40.47+7.17°
#5Ca(mg/kg)

B 33.13+2.38% 29.50+2.97° 36.28+2.83°

N N 0.20+0.01° 0.20+0.01° 0.20+0.01°

WiP(mg/kg) i ] ]

B 0.20+0.01° 0.21+0.01° 0.20+0.01°

A 259.80+£19.19° 243.56+11.12°  244.97+6.88°
HMg(mg/kg)

53 244.74+5.32%  259.52+13.00*° 240.54+11.17°

S 26.17+7.52° 22.92+3.62° 17.50+1.96°
#Fe(mg/kg)

B 22.40+1.05° 24.71£1.60° 23.99+1.65°

N 4 5578£9.10°  50.039.54°  40.01+5.13

FZn(mg/kg)

B 62.02+5.25° 43.81+6.66° 58.55+4.10*

B IRE YRR BRI, A A) PR g A
PNBTEALBRENE LR, AT RS [RE B SR LR R B S TR
(A AAIH]
2.7 BUFHAPEERSESN

b BT EFREZ —, AMENARGER AL,
I HNRET EMUARTEZL, A B IL S, DI4ERFIE
W AEARIE SCT R 6 nl A, 4E4E R B, B, Fll
B, 2212 A rh AL A 2 By, (R R 2E R,
PRINCENSE BRI 4R A R AT B 3 22 5, AR
TR BILEREE R KNI 44 R B, figid R
B, &l 3 T (P<0.01), 43 BJE A 2E
L73 45%5F0 1.81 £i%; MIAFaR4EER B, S ER
(P<0.05) /5 THEAE(1.30 £7%) o BBk, BRI AR ERT
JhE RN B L, AN LA R B, Ry
W B2 T2 (P<0.01), 403N 2R 2.04 4%
4.89 fi5F1 1.90 1i%; (H4E/E R E S etk =z a4 7o
REZER(P>0.05), BT, BilcAR R Rgid
TR W E TR (P<0.01), JHUEEA K B,
B, il B, ULHAREEAER N oA R B E &
FHME

F 6 MR RINEHLA P YEAR RS R
Table 6 Effect of gender on vitamin content
in black goat mutton

LT 1 i
iR JeE R KM
LB, (ngle) 2y 22.8242.83°  35344221°  16.33+3.06°
31.88+2.59°  27.25+3.60°  28.28+0.78*
LB, (nge) 2 124.64£17.37° 123.41+7.77°  74.19+5.638
132.87+8.59"  109.22+10.61° 134.09+8.02*
. N 0.17+0° 0.21+0.01° 0.23+0.02°
AEHAele) 0.21£0° 0.21+0.02° 0.27+0.02°
U 2B (uge) A 8.25+0.13° 7.010.66° 7.27+0.72°
B 7.77£0.53° 6.92+0.73" 7.55+0.37°
Y 2B, (ngle) 2y 11437+20.51°  75.38+8.70°  161.89+8.47°
Bf 233.17+31.59* 368.35+20.17* 306.86+24.57*
W% B (nglg) 2y 27025+31.84°  241.35+1.04° 259.91+11.478
£} 405.89+38.05% 511.94+25.03" 477.04+29.434

2.8 BULFSEBRIESH

SR RPN S B RO E L R A TUE IR
(HAY LR 2R, T E FERR L Atz T T AL TE
FEmRASIE, Bk AR v R S s[RI, HA
FEIE AL PR S A AR Y BT AR 22 3R, 5 PRl 1 XU B
FB0 ) ARIEAG I Y 8 Bl Ty S IEER AN 9 FhARLLTE
IR (£ 7), H4l st R el o0 i 535 22 5 (P>0.05),
(BB ATAAE . Hod, B AEREE P B R
HEE T ASE, JLHOERTAR P TR AR .
T A IR ST NEABE S . D20 HH A A 3R A 44
FLPR, RELLSERESE TR R Hh e 2 R 5 5 (7.57 Y%+
0.32%) & TN FHTHR(6.93%+0.66% ), A DLEEE A
AHEEEFNE HAh, RILSE R TP 2R & it
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Table 7 Effect of gender on amino acid content in black goat mutton (%)
. e
HILR P51 — - —
S Ji i L
g w 0.91£0.08" 0.93£0.07° 0.98+0.07°
&R Thr
15 0.99+0.05° 0.91£0.12° 0.97+0.02°
. w 1.0420.10° 1.07+0.08* 1.14£0.07°
Hi5MR Arg
1.15+0.05 1.06+0.12° 1.12+0°
w 0.45+0.04° 0.45+0.02° 0.50£0.07°
R R Met
+k 0.48+0.04° 0.4440.11° 0.48+0.02°
s w 0.91+0.10° 0.94+0.08° 1.00£0.07°
SR e
SR & 1.02+0.05° 0.93+0.12° 0.99+0.02°
EAA e 7N 1.61x0.16* 1.65+0.14° 1.7240.11°
SRR Leu
ik 1.78+0.08° 1.63+0.22° 1.73+0.02°
w0 0.820.08° 0.84+0.07° 0.87+0.06°
HKNER Phe
+ 0.90+0.04° 0.83+0.11° 0.88+0.01°
VS 1.80+0.21° 1.86+0.19° 1.93+0.10°
R Lys
+ 2.00+0.08* 1.84+0.25° 1.95+0.04°
w0 0.30£0.01° 0.25+0.01° 0.27+0.02°
@ﬁﬁﬁTry
B 0.25+0.03° 0.27+0.01° 0.25+0.01°
. /N 1.81+0.17° 1.86+0.16° 1.94+0.13°
KIVAHBR Asp
B 1.99+0.10° 1.83+0.23° 1.93+0.03°
o w0 0.79+0.06° 0.81+0.05° 0.84+0.07°
22 R Ser
& 0.86£0.04° 0.79+0.10° 0.83+0.02°
IR N 3.12+0.33" 3.17+£0.34° 3.25+0.28°
HABL Glu
B 3.48+0.16" 3.10+0.42° 3.31£0.16°
. N 0.99+0.21° 0.99+0.05° 1.00£0.19°
H4& R Gly
B 0.99+0.07° 1.060.13" 0.99+0.11°
. N 1.180.12° 1.20£0.09* 1.25+0.10°
e THEEILHR NEAA AR Ala
1.28+0.06" 1.22+0.13" 1.25+0.02°
w 0.68+0.07° 0.71£0.06° 0.730.05°
B& =R Tyr
0.760.03° 0.68+0.10° 0.7440.02°
AS a b a
YRR His /N 0.58+0.06 0.60+0.03 0.70+0.05
Bk 0.63+0.03" 0.63+0.06" 0.63+0.03"
. w 1.30£0.12° 1.340.10° 1.37+0.13°
iR Arg
15 1.42+0.07° 1.32+0.16° 1.39+0.01°
A w 0.99+0.15° 1.01£0.06° 1.010.13°
Jifi%R Pro
1.06+0.06" 1.04+0.11 1.0420.05°
w 19.27+1.79° 19.70+1.56° 20.51+1.52°
HIR S ETAA
+k 21.01+0.97° 19.56+2.34° 20.47+0.17°
) 7N 6.93+0.66" 7.08+0.59° 7.44+0.46"
DT EIETREAA
it & 7.57+0.32° 6.99+0.90° 7.40+0.08"
Am‘l
) w 12.34+1.19° 12.62+0.97° 13.07£1.10°
AT EMRNEAA
ik 13.44+0.65 12.57+1.45° 13.07+0.12°
w 56.19+2.90° 56.10+0.81° 56.99+2.27°
EAA/NEAA , , ,
& 55.53+1.35° 56.60+0.55° 56.30+1.48°

T HUREER AR

o T ARSI, Z5 A AT . FRRAT S KA A
ZAMR T, PR SERESE R T A SR 1 B e (A
9.54%, £}:7F: 9.89%), JLHIEAE R L A REE A Hi R AN
BN, RHBILEEE R E SE 2R R
WR AT S5, U TR 222 A B L 2R 2 P R GE B
fif 3¢ o 0T I B4 19 AR I BT 4H A P, EAA/NEAA
REFE 60% LU B TASIIT o, SR LSRR A R 2E
P EAA/NEAA 1 LLBITE 56% 2247, BART 60%,

(ELSEIETR LU AR5 A P07 | K £ B, BRI fE
TR B T B 3, SRR 6 1 T B
3 g

AR E AL A L B SRR 5 A R
R, SIS0 2 0 S SRR T KA 3 5 T
2 (P<0.01), FUA T (77 P PERE 8526 00 60 i
JR AN FIZE B IR TN . B TRy
BES R, 252 o UL MR T b 25 s T 12
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(P<0.01), MEEERTRR AT TR & B B = TAE
(P<0.01). FEWWIIT. 4irE R R &I &5 L, AEXT
FNE, BEEAE SR, onE, DL ERgEAER
B, . B, fll By, HEEERIR AT 20 IR R R 2 S R
FEETAY. B, AFEESEEREILTRAE,
(RN =SS ISP pie il O S S T D v Ib= SN [ /A= = S o

© The Author(s) 2025. This is an Open Access article
distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by-nc-nd/4.0/).
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