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Abstract: [ Objective ] The purpose of this experiment was to study the full-spectrum free amino acid
content and taste difference of Diqing Tibetan pig (TP)and the effect of hybridizing with wild boarxTibetan pig
(WT).[Method ] 12 TPs and 12 WTs with the same parity, similar birth dates, and weighing about 20 kg were
selected to be fed with the same feed then slaughtered when they weighed about 100 kg.The longissimus dorsi
(LD) was collected and steamed with boiling water for 30 minutes. The composition and content of FAA were
detected by high performance liquid chromatography—quadruple/linear ion trap mass spectrometry (HPLC-Q-
Trap—MS) , then the differences in FAA were calculated and compared. [ Result] The results showed that 33
kinds of FAAs were detected in the LD of large TPs and WTs.There was no significant difference in total FAAs
and essential amino acids (EAAs)of the LD between large TPs and WTs(P>0.05).The total flavor amino acids
in WTs were 18.74% lower than that in large TPs(P<0.05) , and the contents of glycine(Gly) , glutamine(Glu) ,
taurine (Tau ) and o—phosphorylethanolamine (PEtN)in WTs were 25.07% ,22.83% ,52.28% and 48.05% lower
than those in large TPs (P<0.05) , respectively. The contents of valine (Val) , tyrosine (Tyr) , B —alanine (bAla)
and carnosine (Car) were 36.35% (P<0.05) , 46.70% (P<0.05) , 11.17% (P<0.05) and 29.76% (P<0.01) higher
than those in large TPs, respectively.[ Conclusion ]In conclusion , crossbreeding with wild boars will reduce the
total flavor amino acids and the contents of Gly, Glu, Tau, PEtN in large TP, and increase the contents of Val,
Tyr, bAla and Car. Compared with TP, there was no difference in amino acid nutrition of WT, but the meat
flavor decreased.In this study, the differences and changing regulation of free amino acid (FAA)in muscle of
large Diqing Tibetan Pig (TP )and hybrid wild boar X Tibetan pig (WT)were analyzed to provide a basis for the
development and utilization of large TP.

Keywords: Diqing Tibetan pig; hybrid wild boar X Tibetan pig; muscle quality; full spectrum free amino

acid ;taste
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TR 1) TR) i 06 R AR 38 TR (L B P 2 A G L L PR 4 i 5 2 S PR 1 52 M), A R B 8 PR o 2 RV
PRI , R RT3 PR TR ABIF G T & R FH B8 e it
1 #REFZ*
1.1 R

PR UARTE] , Az B AT , PR B 20 kg 2545 FA R TR DR R AT ek 24 38 3 45 12 3k (N BEA2E)
TE 73 RS 48 A% BLPL T SRR AR S R IR L L A VR AL RS #2502 Mo R A 7 7R3, X0 3 210 d, #5410 HAk
i A1,

x1 RBRERAHAE
Tab.1 Group of experimental pigs

A () KAk TFha F i/ FFla A B g HEACH W 1d BT /g
Breeds(Crossbreed ) n Beginning age Initial weight Finishing age Finishing weight
PNEDN
12 120.00+2.00 20.16+0.74 330.00+2.00 106.40+2.07
Large Diqing Tibetan pig
SIS NIBLDN %]
12 119.00+3.00 19.80+0.79 329.00+3.00 106.88+1.10

Wild boarxTibetan pig

[RA7 I 5B 8 A T REAR (R 36 m 22 R B35 (P>0.05) , A R/INE FhE R R 22 53 8.3 (P<0.05) , AN RIR 'S F R 28
SR B (P<0.01), T A

In the same row, values with no letter or the same letter superscripts mean no significant difference (P>0.05) , while with dif-

ferent small letter superscripts mean significant difference (7<0.05) , and with different capital letter superscripts mean significant

difference (P<0.01).The same as below
1.2 BRAMKREFRKE
2 W8 B3 1) 3R bR v NY/T65-2004 BETTHT 5 301 2 4B BERY HORREC 7, 45 B BEAGTC )5 21 A% B 6 977K

FILFE 2,
®2 RBRAREARREFRKE(FURERM)

Tab.2 Composition and nutrient levels of experimental diets(DM basis) %
& 1 Contents £ 5 Contents
TiH 20~60 kg i Bt 60~110 kg BirBt TiH 20~60 kg Bt 60~110 kg BirBt
Items Stage of 20-60 kg Stage of 60~110 kg Items Stage of 2060 kg Stage of 60~110 kg
live weight live weight live weight live weight
JER} Ingredients 2 KF Nurient levels?
Tk Comn 60.50 61.30 THILRE/(MT-kg™") DE 13.31 13.27
A Soybean meal 16.00 13.20 HEAFTCP 15.20 14.21
/NF#k Wheat bran 8.50 8.50 HLLF4E CF 5.06 5.47
KA Rice bran 8.00 10.00 45 Ca 0.55 0.46
08} Fish meal 3.00 3.00 S8 Total P 0.46 0.37
VAL Premix! 4.00 4.00
A Total 100.00 100.00

DR R A AT vE R KRR AE . v, 1200 TU, VD, 140 TU, VE 10 TU, VK, 0.5 mg, VB, 1.2 mg, VB, 4.5 mg, VB, 3.0 mg, AR
nicotinic acid 6.50 mg, Z 2 6.0 mg, Mg 0.3 mg, KW 0.05 mg, Ca 0.46 kg, P 0.46 kg, Fe (as ferrous sulfate)55 mg, Cu(as
copper sulfate) 3.0 mg, Mn (as manganese sulfate)2.0 mg, Zn(as zinc sulfate) 50 mg, I(as potassium iodide)0.13 mg, Se (as sodi-
um selenite)0.14 mg. 25 FEKF i EAE

YThe premix provided the following per kg of diets: V, 1 200 IU, VD, 140 IU, VE 10 IU, VK, 0.5 mg, VB, 1.2 mg, VB, 4.5
mg, VB, 3.0 mg, pantothenic acid 6.0 mg, folic acid 0.3 mg, biotin 0.05 mg, Ca 0.46 kg, P 0.46 kg, Fe(as ferrous sulfate )55 mg, Cu
(as copper sulfate)3.0 mg, Mn(as manganese sulfate)2.0 mg,Zn(as zinc sulfate)50 mg, I(as potassium iodide)0.13 mg, Se(as so-

dium selenite )0.14 mg.” Nutrient levels were all calculated values
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1.3 RWEHE
1.3.1 XBHe A RFE IR KRG IR A — 2 B A K PR T A, /BSR4 kRS HAERE3 IR,
H R E, B RFRF AR I HOR &, B POK, 5% K H 53088 I E LR A T .
132 WLR# B RARESZNE YK YIRS 100 kg 247 B HEAT B 2 BCZAEMIIRIR SR 1 2256
2 TEHEAL TS B K L2 100 g, B T 2854 FJZ /K25 30 min )&, & T H B8N -20 CHZAIF% 2 MR (L
OB A FRA RIS T B SRR I E

FEALER 51U : HPLC-MS/MS (LC W AH : 3 %A 7] 5 Ultimate3000-MS Ji 3% : 3¢ 5] AB 23 ®] , API 3200
Q TRAP) ; MSLAB-45+AA S KR8] & (L5 : MSLAB45160701#) ; /04l F s | G251 A fisher.

WA €338 5548 - 45,354 MSLab45AA-C18(150 mmX4.6 mmx5 pum) , 73 : 50 °C, i3 : 1 mL/min, Ji3h
AH: AZKAH K (1% R ) s BA ML, O (1% F IR ) , A5 : 5 plo

i A - +ESIHL I 55 B T (electron spray ionization, ESI) , {55 B £ +5 500 V, 254655 psi, 5 Bl
.60 psi, MRM 22 [ o7 W I 4148 , il 48 <358 4 Medium , 25 AR EE 500 °C, A5 <20 psi, flf 15 58 5 H HL TR
20V, SFAHE10V,
133 &ABR ZoRAFAE  R[RIFP S ZUIERR HA AR 2RI, 202 2 R RFIE 4% SCHR[14-16]6 7E .
1.4 HiEAIE

JITA EE T SAS VO.0 FR A AT B R 28 5 2243, i ARy

Yimuta+te

BEALp Y, R RO SR, o R BEIR IR, 0 M AR BRAK , e, A ML 25 3000 o AR DA AR, SR )
SAS9.0 1 GLM i FRHEA TR (9 B 1T B, 45 SR UL e /N e ¥ B+ bR iR " s .

2 ZER545H

21 KREGERBEREFBEZENASEHFESSIERILR

KT 3 PR R 5 2% A8 M T e 1 LA TR r 4500 1) O o A AL 5 B 6 1R 10 Fh Al b T 2 SE TR
14 AR 1 B gt = IR (36 3) , S 3 £ WU 125 2 iR J2& Car \ Ans \lle \Tau Ala ,Gln Gly ,Sar, iX 8 Fj %
LR 2 A3 ) o A R B R LR M Y 95.25% ,95.42% ; BT i 24 32 4% Gly .Gln  Tau . PEIN & & . E K T
KA PR (P<0.05) , Val | Tyr bAla % I 35 5 T K A3 DSBS (P<0.05) , Car 75 HEH i 2 5 TR A5
PRI (P<0.01) .
22 KREVERKEESHEFAZEIANZRIERLE

i 5 2 R R 2 T O VA R 2 A RN A R AR 0 I, o U 25 S R R ) A Xo) 5 i b, 45 Tl i 2 2 iR 2 (1)
FA) L XS YA 11 2 R PR S TG A 11 DR 2R, Pl 3 4 mT DUR H , JRORU A P A 9 A 24 S o DA (B e | G )
GAEETR SN B XU (R (R ) 2 B2 1) LU AEL 53 31)°A 0.91 084, B 2% A2 JIL IR) i Ak 2 R e £ L R AR
T PRIB AR 18.74%(P<0.05) .
23 KEGEKRHRE R EFR LB A SRS S ERILR

FH 2% 5 AT UL, 75 R Y 3 DR R T S 2 S A R LS TR v 55 e vy ) AR O 25 2 BRI S Al IR
& Gln Fl Ser, BY i 24 22 5 Gln & 1 HL Y i PRGBS 1K 22.83% (P<0.05) , Asp .Ser ,Glu , Ala [ 7% 1 1A F#AIX
F R (P>0.05) .
2.4 KEUERKE R EFREZ B AR E SERILR

FH 2R 6 AT UL, R ALt RS R 5 2% A0 1 e B UL PR 5 i v ()T IO 25 2 B 1R 2 Alla, FLUUR:
Gln Fl Gly, BFJi 42 38 5 Gln \Gly 7 12t 43 1) L R 7 PR G 1K 22.83% .25.07%(P<0.05) , Val 1% & L1 R i
PRI 75 36.35%(P<0.05) .
2.5 KEGEKEE SR B ARG SSERILER

7] L, AR5 PR T o A LA PR v 5 A o P R A I 18 2 R 2 Ser, HAUKJE: Glu Al His , BF A4
S K o i 192 The, HVR O Ser F His , BF54 24380 R AL DRSS LA R M Ui 29 S L IR TG 1 35 52 1 (P>0.05) o
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R3 HEAXENABEERBENNALEEESERSE (n=12,mg k)

Tab.3 Contents of free amino acids in muscles of large Diqing Tibetan pig and its hybrid wild boar

Ui B9 S LR KA PR WG AR 2 A
Free amino acids Large Diqing Tibetan pig Wild boarxTibetan pig
LT AR S5t e 710.91£171.25 600.12+132.65
Essential amino acid G2 IR Val 33.04+3.65" 45.05+2.83"
LA R Leu 31.61+2.80 37.5142.17
AR Lys 26.31x6.83 40.03%5.29
24 His 22.05+2.21 24.12£1.72
IR Thr 20.69+2.54 25.75+1.97
AR Phe 19.9422.04 21.70£1.58
SR Trp 11.81+1.14 14.78+0.89
HEHA TR Met 8.29+1.02 11.3920.79
E A E = eI NRR Ala 174.24+19.88 143.74%15.40
Non-essential amino acids A @ATENE Gln 124.50+9.06" 96.08+7.02"
HZ Gly 108.90+9.69* 81.60+7.51"
[ %R Pro 36.65+3.05 43.76+2.36
22512 Ser 34.80+2.95 25.72+2.29
T 2R Arg 30.83+2.47 37.96+1.92
B E R Glu 26.15+2.76 22.62+2.14
1% &R Tyr 16.81+1.57" 24.66+1.22"
RITABERE Asn 11.21+0.78 12.17+0.61
RITAATR Asp 3.41+0.45 2.25+0.35
A 46 1 BT g s LK Car 5907.84+364.50" 7 665.79+282.30"
Non—protein—coding LK Ans 951.71+158.81 893.50+123.00
amino acids AR Tau 383.90+50.98" 183.20£39.49"
LA R Sar 63.09+6.01 59.72+4.66
WL £ G PEIN 16.44+1.81° 8.541.40"
JNER Cit 14.51+2.18 15.25+1.69
B-TNE i bAla 14.33+3.44" 15.93+2.66°
5% Orn 14.26+0.89 15.15+0.69
S—FREL M R Hyl 9.79+1.55 8.56+1.20
2-ZJEIE T2 Abu 5.80+1.13 4.00+0.55
FRELIH 2 Hyp 4.20+0.27 3.61+0.21
[F) 4 22 54 i Hser 3.2020.32 3.3420.24
Z R EtN 2.03+0.55 1.85+0.43
=2 TR GABA 1.85+0.18 1.89+0.14
Tm;ﬁifjifi%iff?add 884.65+21.50 820.45+16.15
DAEE AT LG th 2
Tomljfi521f§%ﬁi;;iiadds 567.50+5.20 490.56+4.07
SIS IL TR M
Tmalii%’:iiﬁfiﬁ%& rfaci ds 7 392.95+42.30 8 880.30+32.70
S A B 8 845.10+570.10 10 190.50+441.60

Total free amino acids

RV JE - REBUR b1 7 REAR R) 2675 28 528 .25 (P>0.05) , AN [Rl/ING FHRE 7R 28 5 35 (P<0.05) , A R]RE 7 R RoR 22
St 2 (P<0.01), F[A

In the same row, values with no letter or the same letter superscripts mean no significant difference (P>0.05) , while with dif-

ferent small letter superscripts mean significant difference (P<0.05) , and with different capital letter superscripts mean significant
difference(P<0.01).The same as below
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x4 ABEBXBEERFEEZEINAERFEESESERSE(n=12,mg-kg')
Tab.4 Contents of taste amino acids in muscles of large
Diqing Tibetan pig and its hybrid wild boar
IR B S LR R AU 3tk PR Y R M
Wild boarxTibetan pig

Taste free amino acids Large Diqing Tibetan pig

SR Z LR Flavor amino acids 371.39+36.13" 301.80+27.98"
AR 2 KR Sweet amino acids 627.91+64.08 581.06+49.63
PR FM2 Sour amino acids 118.31x11.70 112.63+9.06
TEBREILAR Bitter amino acids 984.35+201.64 942.60+156.19

x5 REGHKEERFEFTHENAEREESSERIE (n=12,mg-kg™)
Tab.5 Contents of flavor amino acids in muscles of large
Diqing Tibetan pig and its hybrid wild boar
B IR 307 2 2 L TR KA P B A S
Wild boarXTibetan pig

Flavor free amino acids Large Diqing Tibetan pig

PR Ala 174.24+19.88 143.74+15.40
A & BERE Gln 124.50+9.06° 96.08+7.02"
225 Ser 34.80+2.95 25.72+2.29
B2 R Glu 26.15+2.76 22.62+2.14
HE R Met 8.29+1.02 11.39+0.79
KRR Asp 3.41+0.45 2.25+0.35

Fo ABBRBBERFEEZEINAMKFEESSERSE (n=12,mg-kg™)
Tab.6 Contents of sweet amino acids in muscles of large
Diqing Tibetan pig and its hybrid wild boar
RHOR U B = LR KL PSHE B AR S
Wild boarxTibetan pig

Sweet free amino acids Large Diqing Tibetan pig

N2 Ala 174.24+19.88 143.74+15.40
AR Gln 124.50+9.06° 96.08+7.02"
H &R Gly 108.9+9.69" 81.60+7.51"
Jifi %2 Pro 36.65+3.05 43.76+2.36
2223 iR Ser 34.80+2.95 25.72+2.29

B % R Val 33.04+3.65" 45.05+2.83°
FE AR Arg 30.83+2.47 37.96+1.92
1R Lys 26.31+6.83 40.03+5.29
21 242 His 22.05+2.21 24.12+1.71
JRE R Thr 20.69+2.54 25.75+1.97
R Met 8.29+1.02 11.39+0.79
FEELNH 2 Hyp 4.20+0.27 3.610.21
KAEZR Asp 3.41+0.45 2.25+0.35

2.6 KREUERKRESE S B 35 AL A o Ry B | E R P AR

H1 ¢ 8 1] UL , R it DR S BT R S0 T i B L A v i e ) DR 10 25 B T U2 Te, LR
Pro Fl Val ; B 8 2% 52 5 Val | Tyr & & Ho K AL PCGEUR =1 36.35% ,46.70% (P<<0.05) , B 1le . Hyp 4, Pro.,
Leu Arg 55 10 P DR HE R A $2 55 i a5 (P>0.05) -
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x7 RBBEREESTEEZEIABRKFESEERSE (n=12,mg kg")
Tab.7 Contents of sour amino acids in muscles of large
Diqing Tibetan pig and its hybrid wild boar
PR WA Uy 25 2 FE TR KRB 3tk PR Y AR K
Wild boarxTibetan pig

Sour free amino acid Large Diqing Tibetan pig

22 R Ser 34.80+2.95 25.72+2.29

B2 Glu 26.15+2.76 22.62+2.14

21 24 His 22.05+2.21 24.12+1.71

IR Thr 20.69+2.54 25.75+1.97

RITAWERE Asn 11.21+0.78 12.17+0.61

KA Asp 3.41+0.45 2.25+0.35
#8 XEHBEREESTFEFZEIAZTEHFEEERSE (n=12,mg kg"')

Tab.8 Contents of bitter amino acids in muscles of large
Diqing Tibetan pig and its hybrid wild boar

R AR I3 PR B A A
Bitter free amino acid Large Diqing Tibetan pig Wild boarxTibetan pig
SR e 710.91+171.25 600.12+132.65
i % R Pro 36.65£3.05 43.76+2.36
A Val 33.04+3.65" 45.05+2.83"
S Leu 31.61+2.80 37.512.17
AR Arg 30.83+2.47 37.96+1.92
WA Lys 26.31+6.83 40.03+5.29
21 W2 His 22.05+2.21 24.12+1.71
IR Thr 20.69+2.54 25.75+1.97
AKINZ 2 Phe 19.94+2.04 21.70£1.58
W R Tyr 16.81+1.57" 24.66+1.22°
{05 R Trp 11.81+1.14 14.78+0.89
RITATE R Asn 11.21+0.78 12.17+0.61
TR Met 8.29+1.02 11.39+0.79
¥ AEIHZ R Hyp 4.20+0.27 3.610.21

3 Wi EER

3.1 EFFEZE LT AEEKEE AN S SRR

ARG B, B A% S T e K LA &R (Gly) A & B (Gln) AR (Tau) (B R £, e
(PEN) % & i 5 I0 T R AL PR (P<0.05) , AR (Val) (B 2R (Tyr) \B-N 2R (bAla) % i i 3 15
TR AL PR (P<0.05) , LK (Car) % 5 B 22 T R L 3 PRJECHE (P<0.01) o Gly . Gln Tau T [
Val Tyr.bAla . Car 7 2t £ 5 i 7 B2 J5L AR < B 2 22 )5 09 B S S M SR A — 2 WP I, 5 N S APk
B 2E MR/ T 3 ep Sy R 1R SR A BN DA LG8 BRI OR  Gly & s, BRI T I , I RE R
& Val 9 f i 5 AL — T T e R A R 2 R A AR B R Tyr & 1t LA AR = 48 B 32 7, PR AR Ak
Fe A A REULIA Gln AL AL REHR L2 2B T , 51/ Gln N % 5 —J7 1, HLIAE 45 bAla , Car  Tau £t
THIE %, bATa 45 e DB 5 S 1 i 9 IS B BE 7 L bAla 48 51 Car 325 Tau F I, AL BEBERS I, 7k %D
Hiz gy i in i i p REFE 5 2 o IRATTT , Gly 1 Dy —Fh 41 il 4 4o 22 088 o, JHG 255 ol /D S W 5l )32 8
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I, AR E RN s LA I B Y Val AR B LR , R 8% & JEFR ( Branched—Chain Amino Acids,
BCAA)Z —,BCAA JEME— FBAE HFAMALUA Y T 2 B2 , 2 AL 7E LA™, BCAA TEAR N
Oy 7E A ATP A RCR B T H A & 3L R, Y YLK A s (]38 Bh i, BCAA 76 1 AL A v A 48 A it 45 4R
E Val S THE, RIS 5 0010 RN B2 B, Val 7EA N 1 % T B, Val P2 AR R R D, — E R
L AE R TR HEREAS P 3 B Tyr 2 A B H AR BR R TRy T, HUR AR 19 D) BB AR 2 5 HLAR A8 = 24 DA
FARTR A O, EAUA AR R b, o 2 19 e S A AL FE IO v 70 Ty JBE 2 00, 76 700 AR |, SR U o fi
HERE™, 2532 Bl B 5 Tyr RE A58 3 410 15— € e A= i 90 52 2 M /sl |, 42 i/ BRUR B it
18 B 52 71°9; Gln & AR BE R SE TR , 2 WE 5 A (L RE 1) S B2 AR IR I, 42 sl b B B LI 4 TH FE K I R o, 7
P EACAEREARS AT DU, Gl B 524 VB FHRE 58 , Gln 243 2 e e it S /K A7 , 28 B Glu, Glu 7055 2 i
b5 B A —RIRIE I EAL LR 1R = is shae 1™, B B WU IR N =24 R %8 Gln 1937 ir™, 78
NEFCIRASTR W09 Gln 75 2 2R8I, i 2 75 2, B A5 LAY Gln 2 K B Gln LA R AL TR 1L
AR X Gln A3 AR 0 50 ZU 75 SR 2 bAla f& - N &R 1Y 6] 43 S A1 bALa bR T 2 5 4 A5 317 T Fn o
it A AL AN, AL N Y T2 AR F R A AR Car™, TGI8 2 BV 38 Bl 51 38 2 33l A RE , & PEAN 52 bAla 5
AR v ) 5 5 B A B A BB 7Y 5 Car B LK & B AI T bALa Fl L-2H 2008 & W™, 5 B Car A9 0%
BLAZ bAla 5200, AN AR N bALa A R T 48 =5 UK A B oK FCH B0, 380 Car & 5250, LA Y Car % &
JERZ A B 7 P A U 4532 Bl 132 B 8 1 i P PR I 3R 22—, Car 7 1 $12 55 R A% 1 98 0 o 1] L A i
I H iz g 5 132 h HLEE™, {A P bAla 5 Tau 7 20 45 BURE ELAT AH 8] (19 5% 32 2044, bAla 7H & 7] BEXT Tau
FFEIR™ A S A A, 51 Tau FEARE Y, (EURAHIFZE I A2 A 2 20 IR i 9 4 150 B8 2 BE 1R , AN e
SR S AT AR W 10 A8 Ab 5% T 2 Y 44 28 T BG4 2 TR I AR ) 5 80, 1 T 0 AR A TP A O
M2, FH 2 56 1 AR 30 I o0 BT AP e AR L/ T AR B0 AR e A R R AR AR, T R A A A ig B
RS 5 A AR Y E 2 R AR A 20 k6 B AR = Sl i 50 LA SR IE 5 PERN BRI %) Ji PR A
Frit—2 0% .

Gly J2 e {87 B ) L R , VR IS R SR BT T 701, J2 3 Bk ) /R 6 A0 s AR 8L A 700 ZEAR N 5 5 I
Je MRS VTR S5 22 P s P ) G L A RS LR O T Gly il R B BUi 05 P A% | e sss R RN 40 i
PRAPE 1, Gly % 1E 5 2 A e g /N BRAR A e AR A 3 RV A Bl 2 = 4 DR B ISR I I B , A7 T
55 JEF B 17 728 B A/ ), 26328 S B B0 T Gly J& A 22 A4 BE TR 47 o — UL IR %) 7 22 JEORES); Gl HLAT 38 i1
HE A N AR B Se B VR D e A0 52 ) JRORE AR AE BT BE L AEAMRE RS E A
I, DB e TR Ak T A G RS A R0 R A 18 L S A i s A i F 9 IE YR T T A B 1 B FHE; Tau
FEAERFLE DI BE A B3 Y Ca? FooE PUE L e VR B T A T D) RE ST A ST
JECO TR R AR T EL A 2R 5 B As S LA Gly L Gln Al Tau T R L&
MG A BRI REREAK . Val RESSIN ] 41 218 1 R BE M, olost 3 & T4 i 5, IR 1 BT il KR #b 52 Val BB
P2 PG A KPR RE AT SE AL BE J1 ™Y 5 Tyr s B A 2R G LA AT 5B FE — & 1) Tyr ZKFSa A, 42 H
R Ty 7K - T 45 15 28 R0 % 1 X0 I3 R 2H 40 b it B Ty & B L 40 20 b BE (8, 25 5 1 R AR P2 MR BEDY; Car VR B
(1) 15 TR o8 465 2 P T PR TR, DRI AL PRI A, 2 AL TR BROEE , s A IR, Car 1 S — Rl R SRR
T3], 3t 4 A 51205 T R 2 SR A AT S IR T, T LA E K VA S PR G R AT R ]S 7R AR A N, Car /N
— KSR B UM LA [ AR  40  fe A2 B SRR 2 P 5 R 1) e i ESY, A B AL PR
& PR ST HERE pH RRUE SERRE L FEIRYT IS B L B PALIE RO 4 AR S O B LA — g A
TE T B A 2 PR 50 T AR B A — o 1 25 B2 VR Y B 2SS R LA Val \Tyr bAla Fl Car 52 5, 2 15
() A BRI BERC IS . 30l D R AN BT R 2% A 85 LA P Gly L Gln |, Car 25 /N0 T I BE TG ME W) A v A G, T
1 E IR AR BRI REAS A TR
32 BEFEIMARBEKBENIALSIEFESEREFRMENZIT

I MR E A B A N, BRA TP E A AR A 180 2, AR NEZ
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(2 HETRAT 40 Z 0, A5 10 BT 2 L0220 Z R AR 11 2 B R RN — 264 1 22 A P SR 2L 1R, SRRy
PRI, A, KA PGB R R A S B A I 3 33 A A R , R AL PR O T A A
FiR 5 B (884.65+21.50) mg/kg . IF 4 75 & 5L R & i (567.50+5.20) mg/ke A a1 T B 78 4% 28 J# (820.45+
16.15mg/kg . 490.56+4.07mg/kg) [ a3 (P>0.05) , JE 85 11 5 4 % S SE TR B & (7 392.95+42.30) mg/kg A 1%
THF R A HE (8 880.30+32.70) mg/kg [FAH(P>0.05) , Ui BHEF I 2 22 3 LA & A B & 3 s = (5
AT RN PR , (H LA 3 1 G5 2 L R S5 T BB I 1 W A v ek DS ke 34, U8 SR AR JL TR
AT RS T3 PO -
3.3 BF¥EZLE X K B i R 0 AL A A R O B2

A0 & I, KL RS L PR XU (B R (RIEIR ) 20 6 1R 5 R KUK (R R IR ) 2 BE 12 1 LU (A
(0.91) = T HF LA 585 (0.84 ) 5 B 2% 52 46 L DA fif oA 2 5 1R i 1K T DR Y el RGBS (P<0.05) 5 fif I
Gln 75 & (K T K AL 3 PR (P<0.05) , B IR Asp ., Ser ., Glu , Ala 75 5t K T AL 3l PR 08 110 i 34
(P>0.05) ; fit Bk Gly % T~ K AL 3 PR (P<0.05) 5 7 IR Tyr . Val 75 & i 35 5 T K AUl PO (P<0.05)
His . Arg . Pro 45 10 15 R 22 FE iR A 5 T K AU il PR 1) 4 35 (P>0.05) , 18 W Y % 4 A8 I 3 3O Al il
PR WL IR AU (3 I TR ) 2 56 1R 5 ot 1 o, vy DR G R 1 08 n , T 2% 2 % JUL R £ 5 32 R AN
KA PRI o 8 R AL PR A T e A% 38 4 1 Foe A LA A P B804 0 381 33 i 8 2 6% , LA Car Ans
Ile . Tau.Ala.Gln . Gly Fl Sar &y =% 553, BF 2% 280 55 R Al PRIEURE 421 Ui 20 24 R B it LT 24 L TR
S AR TR RS S S AR (T gD SR S 25 N L WP A S AR I 3 DO T K
WLEAA Gly .Gln  Tau ,PEIN &, 5 Val \Tyr.bAla Fll Car 258 . BF5E 24 28 58 LA S ik L R B BAIR T K
T3 BB , L PR S 98% R N T K AU it R o
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