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ABSTRACT: Objective To analyze amino acid composition of Sunite mutton and compare with that of other
mutton. Methods Taking Xilingol grazing Sunit mutton, Uzhumuqin mutton, Chahar mutton and 2 regional small
tail Han sheep as the research objects, amino acid composition and content of different samples were determined by
automatic amino acid analyzer, and comparative analysis was conducted. Results The content of hydrolyzed amino
acid and free amino acid of Sunit mutton was significantly higher than those of Ujimqin mutton and Chahar mutton

(P<0.05). The hydrolyzed amino acid content of Sunit mutton was not significantly different from that of the small
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tail Han sheep (P>0.05), but the free amino acid content of Sunit mutton was significantly higher than that of the

small tail Han sheep. The essential amino acids/non-essential amino acids of 5 kinds of muttons were higher than

60%, and the essential amino acids/total amino acids were about 40%, which conformed to the ideal protein model of

the United Nations Food Agriculture Organization/World Health Organization(FAO/WHO). Conclusion Sunit

mutton is rich in hydrolyzed amino acids and free amino acids, and has high nutritional value and edible quality.

KEY WORDS: Sunit mutton; free amino acid; hydrolyzed amino acid; flavour amino acid
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WSS GRS EN RE A 18 TV Jr A BAYILTR
RELY, PR 1000 m A4y, E2PENRERZ —,
W2 TR I ME— BRSBTS A PR AE
YIER B X R R, R RLEEE T T 78 e Fr M 5 2k
BRI SRR I LA TR . kAN . 2T
TEIOR . DRIEVCARIRR . EIRM AR . ARAR . TCI5Reim 5
A G, W AR, TSI T IR RD ),
KEW 2 2T s & R fE R B8RS, REs
Pt py TR AR R 1) B R A, AT PRIt B AN SR (A
TR BRI R A MR T, LR A
ARG R, B AR & i E 2 i

HEABUE NI AN . ZH20 . 2% E FORG Y T2 R
Gy, PENMCE A A E e, IR R E A
JOT (R AL AR, PP PR B IR S SR B E R R,
R KR E T . A R R i S A R
MEAFEFRNEE M FEER, BN EA
JRAE RN SRR AR AR B B R LA A N
T 54 HE R (essential amino acid, EAA)FIAE 75 & KR
(non-essential amino acid, NEAA)FI K2, HH EAAT 87l
IRRINEAIR . SRR . EARATREAR) . &R
FSCAER . RNEAR . MERMEER, KRN NEAA,
HRYE 2011 FEIR A B A A 2H 2 /11 57 T4 20 25 (United Nations

Food Agriculture Organization/World Health Organization,
FAO/WHO)HI Y, EAA/ S IR (total amino acid, TAA)

JPTE 40%7: 47, EAA/NEAA JW7E 60%LA B2 Rt 4h
SILFRIA 5y h 24 F 2 HL AR (drug-effective amino acids, DAA)
FREIRE SR . DAA AR ER . RNER . BER .
KREER ., R, HER ., MEARIEAR. Wk
DA 2 S DR LR DT BRI, 38 H 43 A Bl R L R (sweet
amino acid, SAA) . 77 I 2 JE R (bitter amino acid, BAA)FIfif
bR L2 (umami amino acid, UAA)!™, £ h SAAF 6 Fh,
I35 EAA T E R A =R, NEAA Wi ziR . N
AR HEARML AR, FRH UAA S 5, 70752 EAA
PSS E R, NEAA PN RAEIR . AARR . HERMN
SIRL LA BAA AT 7R, 43 EAA TRROSERR . H
MAMR . RE R . FREARNKNEAR, NEAA HINHEA TR

FIRG 2RO, ShYIHLIA A Z LR AL SR 6, 832
(GBS ESNIES - E SN RS TP S 321 R
A RO I EEL AR R 5 LA 7 i IX 2 P S R 4
SPFIEE, RIEERIRIEE AT EAA Tl UAA =345
FHAH Ty BACE P AR I S e 2
K WU LR AL B o A0 b, R B RP 2 A 2 R TN
fR2e Stk B HAG, BARN RN ZILRAN I s i R 2,
EXT I3 R R SRR B s 5/, AU X 3B P27
EOMEE | TRJRRRE . BERA RN S X B R IR S
4, MHARBR GBI, L2 IR R N AR
AR DL 5 AR 2R A Y AT . BRI, ARBIESRE
VGRS I R R R . SERBBID Y SR
PR A B Tl /N FE 2R R R BIFSE T 42, 4 BT AN Tm] il A s
FAF T E A R S R BUR  5E, SR T2 o o ek
LA TN T, B TE N T0 e RE 2 P SR S s =
% O R R RS IR S

1 MR5ERE

1.1 #RI5EF

G A BE R R AR SR B 2 IR R R 2R AT R
(n=25) . SR ID G F TR (n=27) 1 £ MG /R 35 5 i R
(n=25); <& fa) B4 22 el AR /N FE JE 25 S 2R A R (O SCR AR R 1
W/ FE 2R (n=24)F1H R 2E T R BN R FE AR 2GS
JBE (R SRR N H i /NEZE ) (n=30), ik 6 Ak,
i B0 SR 8 2 2 1 TR UL IR AR AR D, EORS B TR R R ML
iR

FIEMATEIR SR AR A 1.25 pmol/mL, JiAY
IR N 2.5 pmol/mL, EEFERIFAF); $hilg . &%k
. MR pral, E 2 ER LR FIA RN A, B
B, LB nkal, FEBRRBHE (R ENARRA R
1.2 UFE5%F

S-433D B4 A By 2 KL IR S AT A (P8 [ 3% K W2 W),
HSC-24B FIAIRAL CORHE T H BB & A B |]); MS105
R A r B T R (B A TR 2R A BRA R .
L3 W7

MR R T RS, F 6 mol/L HCI RfFAb
BH, FH S-433D Hi4: [ Bha IR A I E -
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1.4 BB

I HE R ] SPSS 20.0 4R k17 AR K 5 22 0 Hr il
F 4513 K FH GraphPad prism 8.0.1 TG,
Lok RFRIR A EEAR IR 25

2 GR55HH

2.1 KBRERSH

VISR S B IR JE R . SERBID . MR FEMSE
TE . NEIEEWBIR NS, BN E SR RIS R 1 37 4
PR P BRI SR & AL, S5 RINER 1 PR,
M 5 FECHCE A T EAA FI NEAA RHSEEE, PGz
HER . WER . PR . SR, wa k. KNAR
IR 7 Ff EAA;, RAHIR . 448, A%, HER.
WNER . MER . HER . HERAIGZER 9 F NEAA,
2.1.1 R AA AT F 1 BB 4 R AT

EAA A& REEHREE TEANEYNEHEL
FEFRP, A 1A AL SRR AR R ER G R E
TEHRWGIRF, BWGIRFRE R T SRBI F(P<0.05); 75
JEFE IR U R i B T AR R SR S BRI
(P<0.05); e AT HRARS BEEE R TER/KFE
AR ILF(P<0.05); Thefr R b REE RS 25 %
R T EEIR K E RS BRI - (P<0.05); FRJe R F I se &

PR & i 0 3 T T AR A R AR S ER BB ID 2 (P<0.05); 75 e 4
FRPB RS EDE TG IRFEMS KRB F
(P<0.05); 3 FIHCFER T RNEAR S mEFALE, HE
FMEA IR R . SR RE . BIRBILE(P>0.05).
TR BEAA i 5 im i PYGE i 2 SRR
FEIZR 25 EAA S, AR BR AR S TRA

NEAA 255 E 1B A4, JRJe R i KA RN
R 2 =TGR E BIRBIDAE(P<0.05); JReRe
PRRIEE G R IR I 22 SR 10 25 8 T S BR A2 D 3(P<0.05); 3
R R TR, NER . AR, AE8R . FHEmRMN
I e 22 Sk S I 3 (P>0.05) .

A1 EAA I NEAA (/KR E & S SR E £
FHE, M5 EA P hIE 1C Mg AT, e
FRE SR MM /R EAA S840 7100 8.00579 .
7.31450 Fl 7.51617 g/100 g; NEAA 4354 12.15929
11.54450 1 11.63338 g/100 g; TAA 4351 20.16507,
18.85901, 19.14955 g/100 g, HI AH e NEH T L%
B WK FE N 7525 ¥ EAA/NEAA FI
EAA/TAA ¥R, ik 65.841%F1 39.701%, M /RFEA
K2 H 64.609%F1 39.250%, SERBILFEHRAL N 63.359%F]
38.785%, FHH 3 M ERIEHILREN, RS F
il SCAE PO T 1) 2 R S L A

F1 KBEEENELR(/100 g)

Table 1 Hydrolyzed amino acid determination results (g/100 g)

IR iy R = BERBILE MG IR /N IEL HR /N IEF
P52 2 Thr 0.97520+0.06624° 0.89079+0.05726" 0.93115+0.07611° 0.97163+0.06616° 0.95961+0.09238"
AR Val 1.06060+0.06482* 0.97342+0.07305" 0.99081+0.08346" 1.06566+0.07855" 0.96430+0.09928"

FH i 28R Met 0.53754+0.06290° 0.48573+0.05203° 0.49341+0.05164° 0.52257+0.08308™ 0.51602+0.09238
AR Te 0.990630.07014* 0.88973+0.07456" 0.91528+0.07767° 0.97922+0.06648 0.90442+0.08901°

5o AR Leu
KN PR Phe

1.73414+0.11345"
0.84017+0.07477*

1.56858+0.11571°
0.80371+0.05883"

&R Lys 1.90621+0.12396° 1.70254+0.12415°
KAG W Asp 2.01344+0.13672° 1.79652+0.11479°
22 5% Ser 0.83412+0.05538% 0.77783+0.03709°
AAMR Glu 3.4519240.23159* 3.16921+0.21710°
& Gly 1.08282+0.29424° 1.05971+0.35288°
N2 Ala 1.23998+0.10076® 1.17743+0.08716°
Ji% %R Tyr 0.68652+0.07893% 0.69064+0.05813°
21428 His 0.76943+0.06139 0.77290+0.11833%®
AR Arg 1.32343+0.12272° 1.27879+0.08878"
fili %2 Pro 0.84924+0.15118" 0.82148+0.17489"
EAA 8.00579+0.51469° 7.31450+0.50354°
NEAA 12.15929:+0.8799® 11.54450+0.68587°
TAA 20.16507+1.28983° 18.8590140.91966°
EAA/NEAA 65.841% 63.359%
EAA/TAA 39.701% 38.785%

1.59895+0.12221°
0.83686+0.09699°
1.74972+0.12206°
1.83788+0.12176°
0.80909+0.06438"
3.24661+0.22275"
0.98808+0.17566"
1.19117+0.11159°
0.72944+0.08846°
0.73871£0.13392°
1.29723+0.09979°
0.79518+0.10641°
7.51617+0.57207%
11.63338+0.91405°
19.14955+1.44887%
64.609%
39.250%

1.74078+0.11832°
0.84388+0.06901°
1.87530+0.13043°
1.99195+0.13605°
0.82914+0.05723
3.39090+0.22941°
1.02215+0.17057°
1.20666+0.09969°
0.69344+0.05339°
0.73873+0.06250°
1.30984+0.11566°
0.78011+0.08812°
7.95271+0.5536°
11.96292+0.86263°
19.91563+1.36758%
66.865%
40.071%

1.673500.15808°
0.80571£0.10522°
1.87276+0.22386°
1.95305+0.19010°
0.85946+0.08450°
3.39362+0.32813"
1.29798+0.60057*
1.29139+0.22928°
0.69514+0.11415°
0.81258+0.16954°
1.43423£0.20065°
0.95338+0.31021°
7.64932+0.86195%
12.42345+1.91069°
20.07277+2.62796"
60.645%
37.751%

TE: AT TR AR B 7 5 B R Bl 22 e 1k, ARIRI P REROR 22 AN .35 (P>0.05), AR T3R8 22 Stk 8 3% (P<0.05), Tl
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Fig.] Amino acid content of different grazing varieties

2,12 FRAFFH S REFNRLRE RO

HIIE 2A TR R A0 T BN R FE - N P A= TR
E TN /NRIEE(P<0.05); FRJE R ATE B/
FEFE A h S e A R B 3 TR /N FE S (P<0.05); 1

W/NBEESHMNBEERADREAR. FREAR. =
IR . RNEIR . B R 5 00 R R ] 22 A i 3
(P>0.05).

NEAA Z5530d1 151 2B w1, Tl /NEFEFE R H 2R |
SRR FIIHENR 73 9 1.29798 .1.43423 F10.95338 g/100 g,
BESTHRREEMES/NEFEFP<0.05), Hill/hNEFEF
WHEEMR N 081258 ¢/100 g, BEFH TEYB/NEFELW
0.73871 g/100 g (P<0.05), H-595BRrEIC %25 57(P>0.05);
ER/NEFEE SR/ NEIE LN RA AR . 23R . AR
% NERR B EBRSTH4 1.99195 F111.95305 /100 g.0.82914
F110.85946 /100 g. 3.3909 F13.39362 /100 g. 1.20666 FI
1.29139 g/100 g 0.69344 F1 0.69514 g/100 g, H-575/e452E R
)25 AN 1 2(P>0.05)
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Fig.2 Amino acid content of Sunit sheep and small tail Han sheep
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Ml 2C FiR 1 AL JREREERT EAA 5 B/NESE
2:(7.95271 g/100 g) A H IR/ INEFEF(7.64932 /100 g) TG it &
2% 5(P>0.05); HiH/NEFEF NEAA (12.42345 g/100 g) i %
BTEM/NEFELR 11.96292 g/100 g (P<0.05), H5#)E
FRETO D 25 57(P>0.05); TR EFFERAY TAA SEBH/NE
FE(19.91563 /100 g)FTH R/INEBFEF(20.07277 /100 g)
I W #F 2 % (P>0.05); B W /NE Y EAA/NEAA A
EAA/TAA ¥ RS, ik 66.865%F1 40.071%, FhJE4F Ik
2z, Hil/NBIELRAR N 60.645%F0 37.751%. 44 0L F3
A, FEHE P EAA. NEAA il TAA SES5&FEE
PNRFELAR/NEIEE, ZRHEAHE,

2.1.3 RE&AFE R DAA B E kR IR L R oM

DAA S 2 R HLAR S i FLEL A 4 B A 7 550 DI RE
HIEIERE, hE 3A. B AIA, JRRARE . BERBIE .
TR BB/ NBIEEFHI/NBIEE: DAA S/ il
12.96093,12.06970,12.28476 ,12.86824 1 12.89853 g/100 g,
OB R I R R R B T S BRI LR
JRF(P<0.05), H SERBIDFEMEEGI/REZEZRTHEAR
% (P>0.05); J5JB R F 5 & 18 B3 /N R FEE A /N
¥ DAA L% 25 (P>0.05), HEB/NEFEEMH
N IEE 2 [ 25 AN B3 (P>0.05), BEE5RYS EAA
I NEAA M,

LRI IR R R X Y E sk 2 — 1Y, ik 2

AR, KR4 2 i b 1 S AR SR I 5 A o g EUARWT A

BAA. SAA I UAA, ERIREFEIRZ) 5 TAA 1 96%L) I,
TR R EILIR ok AR, IR RS F R R S P g 45
W3 JREHRE BAA F UAA &8s, 40510 7.22564
Ml 5.43297 @/100 g; Hli/NEEFESH SAA &E, XN
7.23459 /100 g, SERBILFE A REATHR 6.42978 g/100 g.
PLE S R R B A RIS R SR+, FrRlER
JEREER UAA Eitdnem, BIHIA S IR oM 6 58 1) 1
SR . [FR BAA FR N 08 nT 53 G R R SAA 2k
VEFH, A2 ] 4 B4R T D0
2.1.4 F % EAA 45

LAY EAA PEMEARYE 2007 AEBCA ERHUR 41415

DALV A E K2 (Food and Agriculture Organization of
the United Nations/World Health Organization/United Nations
University, FAO/WHO/UNU A FINS ZE 2R T EAA

TRV FARERCY EAA PR A SO IR A 2 R
Rl IR A & ik (mg/g) 5 FAO i [F]—Fi g Sm & it
(mg/g) A, BRI S ERBID . JRARE . 28K
FAEFR/NEIEE EAA AU 3, 5 Fh=E A b 2R 45
R AR AR WA . R 2R MR
PR+ R ) 2 ik L 40 e PAEL 2R P 5 R A R A 2 R, HL
R FR IR R (R 3 52 .
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Fig.3 DAA content of different mutton breeds

R2 FRERSEEMK S NEE100 g)

Table 2 Determination of flavor amino acid components in mutton (g/100 g)

BEER Py E=S BRBibF MG IRF /N TR /NI
SAA 6.81586 6.42978 6.46439 6.68500 7.23459
BAA 7.22564 6.77286 6.87124 7.20068 7.11075
UAA 5.43297 496573 5.08449 5.38285 5.34667

SRR LR 19.47447 18.16836 18.42012 19.26852 19.69202
SAA/TAA 33.800% 34.094% 33.757% 33.489% 35.486%
BAA/TAA 35.832% 35.913% 35.882% 36.072% 34.879%
UAA/TAA 26.942% 26.331% 26.551% 26.966% 26.226%
FAA/TAA 96.575% 96.338% 96.191% 96.526% 96.590%
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22 SHTFERASEBRIERS T

Xf s FEA 16 FRESERR U T AT, LARRIE
AT 1 i 0], $EE 3 A E s R ANE 4 PR
AT 1 WRHE(E Dy 8.708, FHAE DTNy 54.422%, 454 El
4 FERGTALEE R, EERWE T NHER . AR

MR, WA 2 AR N 5.868, FRAEsTEk RN
36.675%, EEFZWIEF MR . BRI R, B
3MHFIEME N 1.271, FROEDSTRRER 7 7.944%, EEWHF
FHHEm . 3 R Z TR 99.041%, BRI 3
A TR TR 5 TR R AT A R R AT

#=3 EMAT EAAFES
Table 3 EAA scores in mutton
IR FRAR(E/(mg/g) PSR LERBINE MG IR ME/NBIEE  HINNBIEE
pix 1 40 242.917% 222.698% 232.788% 242.908% 239.903%
515 2 50 210.695% 194.684% 198.161% 213.131% 192.861%
St R 40 245.863% 222.432% 228.819% 244.806% 226.105%
LR 70 246.576% 224.083% 228.421% 248.683% 239.071%
LE=y 55 344.103% 309.552% 318.131% 340.964% 340.502%
RINER + %2R 60 231.934% 226.417% 237.318% 232.927% 227.401%
AR + iR 35 153.837% 138.781% 140.975% 149.307% 147.433%
T ARG A 2 B 28R (Cys), BRI E A T B 240 + 21 DE 2R (Met+Cys) 32 b2 B 24 R (Met) Y 5504
F 4 SEBRERSHVIEFEER RS ERBKE
Table 4 Initial eigenvalue and cumulative variance contribution of amino acid principal components
s WA RHE(E PEBER A5 A
DNV
it Ji 25 BT % BT R/ % &it Ji 25 TTHRE % BERTTERE %
1 8.708 54.422 54.422 8.708 54.422 54.422
2 5.868 36.675 91.097 5.868 36.675 91.097
3 1.271 7.944 99.041 1.271 7.944 99.041
/\ PRBLSE P T 1 T B AR O ST, ARG SO s
10f[ Eﬁﬁ@ﬁgﬁﬁﬁ A TR SO 2 R R TR < U )N B T 2 TR ) TR R i o 2
R (R4 AR A R HEAT ST . I S R, 7R
05| AR s [ b KA R R P R 75 T 15 BB I 2 Y ISR R
o : P, Of FLACHOR B35 R R 0 UAA W7 T A /0
Ko ZiEa LR
B 5 pres - ‘;Q%EE‘IZSJ o
& HEm SR & 35
‘ Wl ese [ Joksnye B &nRE
A 0.06
a
0 ’ 2 0.04
(= -
10 05 43 s v
e 1.0 S
s o P i a
B 4 RS R SRR 3 a5 41 0.02 | b b b
Fig.4 Amino acid principal composition diagram of b
different sheep breeds ’_L| ﬁ ’_L‘
0
TEEE & &
23 EWTHEERBI & &
IR JERRE KA EAA . NEAA Fll TAA ¥ T HiAt ¥ BIBR
B RN, SRR ERANRIEE N BB, SKEE . N i
o - TARE PSR R A i S B i

SERRATLL, 5 P PP i B 2 SR LB IR Y B ORI, 2

Fig.5 Content of free amino acids in different mutton varieties
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ZEA DAL BHR I, 958 4% e B R L A Bl 7 5
LTRSS IR UG E Y B A N =) o o GV ak o= S e mIL e
R T R OK MR SRS UAA &, BET
I B R R SRR R T L SE Ak . R R
BRITO 5P M MU A B ORI | B R i iz 5
SR AN AR 1 B 2= ek S Y S SRR L TR
JerEE S AR BN R IE L H R /NB RN, HALA
REMROK R AILRR)NY, HEW BRI e figshE L, H
S TG AR R s AR A R I, T R e R
18 B A R Z AR A B T B0 B 1 S R S R R e T A A, U
W5 4R D S5 AT

SR 2SR LTS BSR4
FEMRAALS & BRI R AR S AR SHY . Ao
A 3 RS AR BB I R JE R L SERBBID: | 280K )
2 PR/ INBIE (BB NBIELFTH IR/ NEIES ) W5
X4, WA RS 2 R SR 52 . ASFE A
BHEFERR TSGR 16 Fha S5, o AR EAA 7 Fifil
NMAﬂﬁ%%%%ﬁMﬁ@%& UEITE 18 @/100 g LU

I, Ui S MR EAREETRNE SAA. BAA, UAA
SFLE TAA W ELBIEE 96%; =T 12 g/100 g i) DAA &
LA PRSI TR S LA EAA PESYIET
FAO/WHO/UNU FRAERES, FIMVERRIT B R 3 1%
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