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Abstract: The amino acid composition and protein characteristics of three Xinjiang lamb breeds (Duolang, Hetian, Qira
Black) were systematically analyzed to compare their biochemical profiles. Hydration capacity, emulsifying activity, and
gelation properties of myofibrillar proteins (MP) were investigated in muscle tissues from longissimus lumborum, cervical,
and semimembranosus anatomical regions. Among the nine samples, the hind leg of Duolang sheep was found to have the
highest total amino acid content. The proportion of basic essential amino acids (BEAA/TAA) in the neck meat of Hetian

sheep was significantly higher than that of other samples, while the amino acid scores (AAS) for all three breeds
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consistently exceeded the FAO/WHO recommended values. In chemical score (CS) evaluation, methionine and cysteine

were identified as the first limiting amino acids across all three breeds. All nine samples exhibited nutritional richness, with

the ratio coefficient of amino acids (RCAA) for lysine (Lys), phenylalanine (Phe), and tyrosine (Tyr) exceeding 1. The

hydrophobicity of MP isolated from the hind leg of Duolang sheep was found to be significantly higher than that of other

samples (P<0.05), with a corresponding elevation in non-polar amino acid content. Furthermore, MP of the hind leg of

Duolang sheep demonstrated superior emulsifying activity (EAI) and emulsion stability (ESI). When the gelation properties

of MP from the external loin, neck, and hind leg were compared, the hind leg MP of all three breeds was identified to

exhibit excellent gel quality, with the highest gel characteristics observed in Duolang sheep's hind leg MP. This study

elucidated the nutritional quality and differences in myofibrillar protein characteristics of lamb from various breeds and cuts

in southern Xinjiang, providing valuable insights for lamb farming and meat processing.
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Table 2 Muscle amino acid content measured in each part of Duolang sheep, Hetian sheep and Qira Black sheep (%)

ZIRFE GUEES RERE
S A JE R S5 A SRR SN A JE R

IR (Thr)* Ht(+) 0.9240.03*°  0.74£0.03*  0.99£0.03**  0.76+0.03% 0.60+£0.04° 0.87+0.02%*  0.72+0.05% 0.72+0.03** 0.81+0.04™

AR (VaDr  FHAT(-)  1.02£0.03%  0.69£0.05"°  1.00+0.02*  0.76+0.05* 0.66+0.05*° 0.95£0.05*  0.76+0.02% 0.75+0.04"" 0.88+0.02%
ERERMR(Met)*  W/EI(-) 0572006 0.37£0.01™  0.57+£0.08"  0.43£0.02% 0.37£0.02% 0.56+0.04*  0.40+0.01% 043£0.04"° 0.51£0.02*

0.70+0.08%"  0.65+0.03"" 0.84:+0.08"
1.43+£0.05%  1.33+£0.01*" 1.47+0.06™
0.83+£0.01**  0.63+£0.01°  0.72+0.03%
1.79£0.04*  1.79£0.09* 1.41£0.01<°
0.26+0.03*  0.24+0.02**  0.23+0.01*
1.50£0.01"  1.50+0.07"" 1.69+0.01%
0.82+0.10*  0.84+0.02* 0.73+0.03*
2.56+0.07%  2.56+£0.01°° 2.79+0.04
0.80+0.02%*  0.82+0.02% 0.82+0.01
0.99£0.04%°  0.96+0.01*" 1.03+0.02“

0.70+0.04*  0.59£0.03"° 0.89+0.08"
1.35+£0.07"  1.23+£0.05"* 1.56+0.08"%
0.62+0.06" 0.73£0.03% 0.77+0.01%
1.78+0.024  1.63+0.01%* 1.52+0.01%
0.27£0.04*  0.26+0.02* 0.25+0.01%
1.40+0.10"  1.24+0.02% 1.86+0.01**
0.66+0.02" 0.68+0.03% 0.79+0.10"
2.61+0.07%  2.17£0.02% 3.04+0.12%
0.75+0.02%  0.59+0.05% 0.86+0.01%
0.97+0.08%  0.78+0.02% 1.13£0.02%

SREEMR(e) 4 F(-) 0.92+0.03*  0.62£0.04"°  0.96+0.03*
TAEM(Lew) * () 1.7440.05*  1.24+0.10""  1.68+0.08"
RNER (Phe) *  5(-) 0.81+0.04* 0.57£0.01°  0.83+0.05*
WA (Lys) *  FHAS(-)  1.62+0.05%  1.75£0.03"  1.63£0.02*°
AR (Trp) 4 (=) 0.284£0.04  0.27£0.03*  0.27+0.02*
KEAM(Asp)  FI/EE(H)  1.88+£0.08% 1.43+0.01"° 1.95+0.10*
2254 % (Ser) #t(+) 0.84+0.01" 0.81£0.02" 0.84+0.05"
W2 (Glu) fif (+) 321£0.04  2.56+0.03%  3.35+0.04"
H&m(Gly) #if+) 0.96+0.04*°  0.91£0.02"° 1.11£0.03*
WL (Ala) #t(+) 1.21£0.02°  0.96+0.02%  1.26+0.02*

PEAERE(Cys)  EAT(+H)  024£0.03  0.15£0.01°°  025+0.06*  0.16+0.02% 0.16£0.03"° 0.23+£0.04*™  0.17£0.03%* 0.15+£0.01** 0.16+0.03"
Ji% MR (Tyr) (=) 0.74£0.05%  0.57£0.04"  0.72£0.01*  0.63£0.03% 0.68£0.09" 0.70£0.05*  0.75£0.05* 0.56£0.07"° 0.66£0.05"™
&R (Pro)  BAS(H)  0.85£0.03  0.67£0.01%  0.93£0.02*  0.58£0.03™ 0.46£0.05° 0.73£0.01™  0.60£0.01% 0.58£0.05® 0.67+0.05™
Wam(Arg) Y BAR(+H) 1.43£0.02%°  1.05£0.04%  1.51£0.02%  1.07£0.05"  0.86£0.02 1.35£0.01™  1.06£0.06™ 1.08£0.01*" 1.22+0.01%

21 %% (His) ¥ (=) 0.68+0.02*  0.41+0.01* 0.55+£0.04°  0.35+0.01% 0.37£0.06*™ 0.70£0.024*  0.36+0.03% 0.32+0.03%° 0.48+0.02

FILR M (TAA) 19.924£0.20" 15.76+£0.23% 20.40+0.18* 15.84+0.19 14.02+0.31% 18.76+0.15™ 16.48+0.17 15.90+0.24* 17.11+0.16"*
AT EILRR(AEAA)  7.89£0.15% 625£0.14°™  7.92+£0.06"  6.67£0.05 6.05£0.24™ 7.37£0.09%  6.88+0.04™ 6.54+0.13"° 6.86+0.03
P)LOTFEIER(BEAA)  9.99£0.174  7.71£0.16"°  9.99£0.07**  8.08+0.08" 7.28+0.18% 9.42+0.08"  8.30+£0.06™ 7.93+£0.17*° 8.56+0.02“
AT IR (NEAA) 9.93£0.09"" 8.06+0.11% 10.41£0.22*  7.76£0.13%  6.74£0.14% 934£0.12%  8.19£0.11™ 7.97+0.08" 8.55+0.14%

LR IETR (FAA) 5.09+0.04" 3.98+0.04* 530£0.07*  4.01£0.11% 3.41£0.04™ 4.90£0.12  4.06+£0.06™ 4.06+0.08"" 4.47+0.03%

iR 2SR (SAA) 11.55£0.07% 9.53£0.12%° 12.04£0.35* 931£0.23% 8.01£0.13% 10.84£0.20™ 9.60+0.12%° 9.61+0.14*> 9.92+0.08"

AEAA/TAA 39.59£0.40™ 39.64+0.51" 38.85+0.42% 42.12+0.30* 43.16£0.72** 39.29+0.44% 41.72+0.56"" 41.14£0.27™ 40.12£0.17*
BEAA/TAA 50.14£0.47™ 48.90+0.51% 48.97+0.65% 51.02£0.31*" 51.92+0.24* 50.22+0.37* 50.34+0.16*™ 49.88+0.35> 50.04£0.37*
NEAA/TAA 49.86+£0.47" 51.10£0.51"" 51.03£0.65"" 48.98+0.31™ 48.08+0.24% 49.78+0.37% 49.67+0.16"™ 50.12+0.35" 49.96+0.37™
FAA/TAA 25.57£0.414 2526£0.48 2598+0.154 2532+0.73*" 2430£0.31% 26.14£0.74""  24.66£0.59"° 25.54+0.11 26.12+0.17"
SAA/TAA 57.97+0.22%° 60.47+0.174 59.02+1.25*" 58.80+0.75* 57.09+0.34% 57.80+0.73*® 58.26+0.15* 60.46%0.16"" 58.02+0.09"°
AEAA/NEAA 79.42£1.53% 77.58+1.75% 76.14+1.78%  85.98+1.12"" 89.77+1.71* 78.93£1.46"% 84.01+1.35" 82.07+1.08"" 80.30£0.94"
BEAA/NEAA 100.58+1.86™ 104.16%1.39° 101.35£0.66™" 104.16+1.29"°108.01 £1.05** 100.88 £ 1.47°° 101.3520.66"™ 99.51+1.37% 100.15+1.50*
Bl dex=R tivdidl] 42.01£0.50" 40.00+0.54"" 42.17+£0.38"*  40.60£0.94™ 40.30£0.50" 41.03+£0.24* 41.04+0.32"" 40.21£0.50" 41.93+0.18"

K3 OZWE M SRR AT (AAS) XL
Table 3 Comparison of amino acid scores (AAS) in different parts of Duolang sheep, Hetian sheep and Qira Black sheep

BILMRFPE FAO/WHORE R (mg/g# 1) PRE Fie ROEY

SN A Jii TR S A JE R S IR AR

IR (Thr) 40 12542 9497 12520  97.94  77.12  119.05  94.14 92,78  102.32

AR (Val) 50 104.88" 72.18" 104.60°  83.19° 67.87° 104.88"  79.50° 83.19" 96.33"
HER+HE 22 (Met+Cys) 35 11898 7926 12254 9227 7785 123.54 8518  90.70 104.78
Se g (1le) 40 11825 81.07 113.80 9578 7583 121.79  91.53  88.94 114.95
52442 (Leu) 70 127.80  92.64 12552 105.56 90.34  121.98  106.85 103.99 114.94

IRTN I+ 5452 (Phe+Tyr) 60 132.82  99.37 13511  114.03 120.82 13925 137.73 108.55 125.89
#1582 (Lys) 55 15144 166.41 15501  177.14 15237 15127 17022 178.13 140.32

TE: * FORH— IR EERR, F4lA].

£ R

24 RCAA>1, W WA 00 2 LR AH X i o6l
# RCAA<1, KUZMLTT 2 FERAH X = ; RCAA
I/ NEIZ YT BRI SRR . 3R S AT,
AR R PR N 2 I 2R RCAA {EYE 5>
51A: 1.01~1.07, 1.04~1.28. 1.02~1.26, i 2 12 1

RCAA 1 EI 4354 1.21~1.70, 1.20~1.62, 1.23~
1.67. 9 MEEALH Phe., Tyr 5 Lys A RCAA {HIIK
T 1, B = FH B EAHFEEH Phe. Tyr 5 Lys. A

I, H B RE HE SInAGZ = e eE A BT
MG e, 7T DL/ B HUAEXT Lys, Phe 5 Tyr ik =
MITTHE
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Table 4 Comparison of amino acid chemical scores (CS) of different parts of Duolang sheep, Hetian sheep and Qira Black sheep

R iES I 1 (mg/g B 11 5) FRE R IR
SN HIA Ji S HIA Ji S HIA Jrhi
Ja R (Thr) 47 106.74  80.83  106.55 8335  65.63 10132  80.12 7896  87.08
#i% MR (Val) 66 79.46 5468  79.24 63.03 5141 7945 6023  63.03  72.98
AR AR (Met+Cys ) 57 73.06°  48.67°  7524"  56.66° 47.80" 7586  5230° 5570  64.34"
Sst R (1e) 54 87.59  60.05  84.30 7095 5617 9021 67.80 6588  85.15
TE M (Lew) 86 10403 7541 10217 8592 7353 99.29 8697 8465  93.56
RN R+ ZR2 (Phe+Tyr) 93 85.69  64.11 87.17 7356 7795  89.84 88.86  70.03  81.22
J1 = (Lys) 70 118.99 13075 121.79  139.18 119.72 118.85  133.74 139.96 11025
5 WA FHF RERFEIO R ILEREB(RC) XL
Table 5 Comparison of amino acid ratio coefficients (RC) of different parts of Duolang sheep, Hetian sheep and Qira Black sheep
R E2:ES NS TR
SRR - : ;
SN R Jehi SN R Jeihi iy A Jeifii
IR (Thr) 1.00 0.97 0.99 0.90 0.82 0.95 0.86 0.87 0.90
#i5 MR (Val) 0.83 0.74 0.83 0.76 0.72 0.83 0.73 0.78 0.84
AL (Met+Cys ) 0.95 0.81 0.97 0.84 0.82 0.98 0.78 0.85 0.92
5L AR (1le) 0.94 0.83 0.90 0.88 0.80 0.97 0.84 0.83 1.01
MR (Len) 1.02 0.95 1.00 0.96 0.95 0.97 0.98 0.98 1.01
AR R+ 2 R (Phe+Tyr) 1.06 1.01 1.07 1.04 1.28 1.11 1.26 1.02 1.10
AR (Lys) 121 1.70 1.23 1.62 1.61 1.20 1.56 1.67 1.23
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Fig.1 Second derivative UV spectrum of myofibrillar protein

in different parts of Duolang sheep, Hotan sheep
and Qira Black sheep
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DH: ZRF 5 i, HW: HI T E AN, HI: FIH 3009, HH: F
H2E S B, CW: SRR EAME, CI: SR L BUA, CH: SR
FIRE, P 2, P 5~ 6 T

7 S B PSR AR T 50 A MR Pl i 5 B S e ot I
KA FERR &6, R 1 algn, 2R FIH A, 56
PR IR AT 4k 85 1 09 55 S MR IO GES A B
Sy 287 nm B Y W {E B v B A9 IUF . CW>
DW>DH>HH>HJ>CH>HW>DJ>CJ, 71F 3 2 ",
CW ¥ Tyr &, o HW. DI, CJ 9 Tyr &
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AR o 3K 5 RS MR IO GRS I B2t SR — 2
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9 PR A48 1 &0 05 At I 2 2L R
280 nm PRI T S &GP0, LIk nT s AR
JREAS RIS A&l 2 s, 9 FhALRET 428 [ 0% B
W WA KB AE 335 nm BT . Wua 25 B4 gg 20l
Trp 5% 3JE 5 A 0 IT A & R sk S v oy 1S Ak e
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BERNEL, 2 NI Trp 25 5 5% B S MM PE R 15
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b KB U AT 435 D G B 25 5, 2l
ASTE) o KBS LB ET 44 2, 1 3 T UT 2% 55 119 Trp 75
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Fig.2 Fluorescence spectra of myofibrillar protein in different
parts of Duolang sheep, Hotan sheep and Qira Black sheep
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Fig.3 Surface hydrophobicity of myofibrillar protein
in different parts of Duolang sheep, Hetian sheep
and Qira Black sheep
L AR E TR [ P AN ) il ol ] 22 57 fi8. 25 (P<0.05),
AT /INE T BE 27 () ity B AN ) 38 07 ] 22 7 2 2% (P<0.05),
P 4~I51 8 [l

B R /IME IR K- T R (92.45) >4 (89.63) >3 A
(74.47), Ji R BB 7K P i 38 = T HA (P<0.05) . X
T HESE PR Ry 35 F 5 TR R 5 | Sk e (G B e
SR MK RN T 5 R ) 1 B BR R AN ], e
SRS T LA R A AN R AR [ BT
2.7 BERES

A SR IR A S K S A EAE S, R
P AE/K TR o B RR BE R S 8 P BT I AR, &
Ve A T H B AR T A, i T
AR T AN R N A B ), & 4
P 2 J5 R U 2T 4 28 P 1 fre B B 25 e T2 1R 26
(P<0.05), VFZEW5E 20, AN pH 5 HIA i 5 E
b, %55 pH B4 PSR B9 WIUBSLST 4 2 P e K R4 HoRe
TG SRR Ry, pH A AR FE P T 2 R I £
FELARF A3, DAITTSE i 8 1 54Tl AR BEAE L S8R
PSS FEL A DG . A BT pH It 25 AR R Y A5 Fl,
RS, TR SRS [R) R AT, 7 B T - RO AR
T, A U s se T H 5K Sy 22 (8] A AR
HH, B 3R R m™, XFEeE 4 figk 1
pH Z#, HFRMHEFEERP pH B35 & T 2R FE
(P<0.05), SECHIHE/5HE MP T 8= T2
IRF(P<0.05), HFFT 4 RS _LaRE5ISHIFT . ok, 2=
P YRR S A% Wk AR (A S5 A I 2 B, M BREE 3R
AR EIRIERT, R SR e e
J¥ 71, VRSB R R A RAETNULE, M RE(REE
PR VAR o DRI, SR mTB/K B, 85 P B %
i JEE /)N, TR] 3 R R EH S 20 P B LS AT 4E 2R 1 i
IR 3 T2 IR (P<0.05), B 4 TR 2ESR A 1Y
WURET4E 2R TS BEAR T 2182, S35 Fsik
PEE GRS IS AT

CIZRYE e A s RRE

40+ Aa A
Aa s 52 Aa
301 %771%b 2N\ Cb&Bb
& N
= 20f
&
10
0
SN A J5i R
NG
Bl 4 ZRFE. FAHFE. K RFELVNURTEE AN
R

Fig.4 Solubility of myofibrillar protein in different parts
of Duolang sheep, Hotan sheep and Qira Black sheep
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Fig.5 EAI and ESI of myofibrillar protein in different parts
of Duolang sheep, Hotan sheep and Qira Black sheep
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Fig.6 Mercapto contents of myofibrillar protein in different
parts of Duolang sheep, Hetian sheep and Qira Black sheep
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Fig.7 Disulfide bond contents of myofibrillar protein
in different parts of Duolang sheep, Hetian sheep
and Qira Black sheep
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Fig.8 Gel water retention of myofibrillar protein in different
parts of Duolang sheep, Hetian sheep and Qira Black sheep
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Table 6 Comparison of gel texture of myofibrillar protein

in different parts of Duolang sheep, Hetian sheep
and Qira Black sheep

o
3

L E(e) Giiles PR NH A (g)

SME 18.62+1.66™ 0.54+0.13  0.2240.04%  6.23+1.20%°
ZWFE HIH 27.66£2.96" 0.61£0.09%  0.29£0.01* 10.26+1.27*
JERE 17.3743.33%% 0.40£0.07°*  0.23£0.05™  5.68+1.71"°
SNE 23.9242.21% 0.44+0.12  0.21£0.03%°  8.43+1.53*
FIHE A 2587+1.79% 0.64+0.10"  0.37+0.07**  9.06+1.33*
JEE 22.45£2.01% 0.51£0.08" 0.3240.03%  8.37+1.54*
SME 21.67+3.94% 0.54+£0.06™  0.23£0.05°  8.01+1.11°%
FHBAE HIAN 26.09£4.31% 0.60+£0.114*  0.35£0.07*  9.13+0.89"*
JElE  19.43+5.54% 0.47+0.09 0.26+0.033® 6.52+1.20*
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