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# B ASHTARDRBEREE, @3N R hik P CBEASE. CERAK (ADH) . £R# A8 (ALT) .
AR (AST) WENRAERRETHNZRAAREFTHET, BEAOBEEN, FHBERETEMNE
T, RABERRIFERADRGFLER T, £F 4% BB 15min EF 54 mL/kg BEERIT, LEAKERME, £
BE AR E R 2133%. RFET (S4mlkg) HFRE. B, “HI oM Ak, ZAEFTHRERY )AL LEF
BESHT AR E, EERERIANLFCHEMLAR ADHEF A2 F S THAL, B b 514474
(P<0.05) , MmAMAEF ALT. ASTHF AR ESH T H I LM M (P<0.05) . ZHECEREAY, BRROLEH
F7 % ok 565K R LB 40 Leu, Phe. Ala %, H A A4 Leutk (Leu-Leu) FLMET, BERRAALS
ADH X ERAFHBREEN, BN TR EBEE LT AR S ORI RA Leu £48KA X,
KR B R R, BE, B A F, TIEDLASE, M
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Research on the Anti-alcohol Effect of Vinegar Egg Liquid and Its
Potential Sobering Functional Factors
ZHAO Mengge'?, ZHANG Xing'?, WU Yuqun"?, HOU Tao"*"

(1.Key Laboratory of Egg Processing, Ministry of Agriculture and Rural Affairs, Wuhan 430000, China;
2.College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: In order to explore the anti-alcohol mechanism of vinegar egg liquid on mice after acute alcoholism at different
gavage doses and gavage times, blood alcohol concentration was determined by gas chromatography, and activity of alcohol
dehydrogenase (ADH), alanine aminotransferase (ALT) and aspartate aminotransferase (AST) were also determined.
Moreover, the structures of vinegar egg liquid were identified, aiming to explore the active factors that exert the functions
of sobering. The results showed that when 54 mL/kg of vinegar egg liquid was given to the stomach (1 bottle) 15 minutes
after alcohol gavage, the sobering effect was the best, and the blood alcohol clearance rate was 21.33%. The blood alcohol
clearance rate of mice fed with vinegar egg liquid was higher than that of other three groups at the same dose
(54 mL/kg), indicating that the rate of vinegar egg liquid was better than apple cider vinegar, yogurt, and "Neptune Golden
Bottle". The serum ADH activity of mice gavaged with vinegar egg liquid was significantly higher than that of the model
group, yogurt group and "Neptune Golden Bottle" group (P<0.05), while the liver ALT and AST activities were
significantly higher than those of the "Neptune Golden Bottle" group (P<0.05). Structural identification analysis showed
that most of its structural sequence contained hydrophobic amino acids such as Leu, Phe, Ala and a large number of
structural units, such as Ala, Leu and Leu cluster (Leu-Leu). The vinegar egg liquid can activate ADH and has good
sobering activity, which may be related to the hydrophobic short peptides, short peptides containing Ala and Leu, and the
Leu cluster short peptides in the vinegar-egg liquid.
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H AT, ks P | & iR XU O — AN R
PR, SBRITE R2AFE o, il 1.5 12N
AR FT U PR ™ K st SR AR 2 R
WA AT 0 B R R, R, S B R A Xt
HHXFR RS LR THALIE A R aeiE A B2
M), I PR IR PRRI SRR S . RS HE AR
J& 90% LERFAECEH, Horh g = REZS 5 &
5 )i (it (ethanol dehydrogenase, ADH) R4t . kL
2 BEEAC R G Bt AL AR R 5. ADH ik
YR LA O ERT A R 3, 24 s S 2
Ji it S 5L AR TR D, B B AL A A Ak i
KB 53— H, BRI REAE M A A,
IXLE [ A EAR A A A AR S 0E Bl R, i RE
W 5 2 W5 F 456, TE R AR =4, T 4m i
Z g ma o B A Ak, 2T BEHAS AT 2 M A G s i e,
SR Bk, 7 & BA (RS TRe &
m EE EEE

AR, HAT PR AE FH i AR TE MR 0T H 25 52
RS, HlANZEwEE . 2h . AR A/ N T IR AE
Pl e BHAE FETES (D28, B B ASAER T il AR b
SR HH, b P EER AR SR K AR B Y K
SKAKHER AT #00% ADH WM, H HEEE H /K iS22 1
FERXT I E ADH RO o, FifE, SN 58
BB RIESE KR ARLEAR N AT LLigkiE ADH 361,
R OB . D2 PRI T E R ALK
QLLPF YR 35 P, & LUK QLLPF X5 /)N B s
RN CEERVE A B VE R, MRS CHIR S
FEEY 1/20(10 mg/kg-bw ) B, S B &5 19 1 5 5
#(35.00%) o

BE ARBTG5, BAT TRk . 532
HIEZR AL . ARSI E AR, X
A BEWFR S FEBS TR Y /K Ve F T B, TRk
KRS T G RIS PR ST, UnE I BERR . B
fitF . ARBR . DEBENG . B4R T . AR ER | RFRESAE, HON
A G F o NARCRI A, [FIEE R I T 2R Th
BB, XAEMF RGN 38 S AT e AT 58 P I s
I P o, R RS B VR AT — 2 MRS IR ) T3 A
P PRSP . SR, EHTErX i A W P E F fiE
B R FHAE RN BB i R L SCrikRE . i, 45
WY ARG SR W S BFSR X T 42, /S BRI ASE Y, LS
SR BRWY . M E AR X BR, S A R R A E
FHEROC RO ER, A nano-LC-MS/MS
X GRS MESRIE AL S BB SR D G R R T 43 BT
RE , LAHA AT B R % FAE RS T80 i) G R s
R
1 MR5RE%

1.1 #RSEE
e e R B /NER, AR T 5 (2042) g i [ =k

RGBS, SEE SV RTIE S 2 SCXK (51)

2020-0018; “#liF; 1 SUEGEW WAL HARRE
ARRA T “ R SSEREE RHE S PR

AR T KUK A B Ts a6 BRAS 75
U T AR G KRR D IRME BRI I T A
BB & A RN 7 ; 2B S B (ADH) & &
(20180709) . ZFINFL &I (ALT) Kl £:(20181227) .
DR BF(AST) KM £(20181227) By st A
YT ToK ZWE TR . ToK LEE(EATES) |
IE T RS9 FA ] E25 8 R fh2E55
RN
UV-102-02FW £4b-T A0 HARE

N\F]; SP-7890 SUAHIEAY  5&E Agilent 23H]; Orbitrap
FUSIONLUMOS [5G 5% Thermo Scientific Z3F].
1.2 SKWHE
1.2.1 s sl
1.2.1.1  ASTR]F) 2 15 2R v S e /s BRI & 2
BUSEN  CREAREE A (2042) g B AR /)N BREE  —
JERBENL R 6 4H, BSR4 8 H, 435 M. a5 A4 | AR
ZH | WESE MR 0.5 (27 mL/kg-bw) . WS W 1.0 i
(54 mL/kg-bw) . EEFEWE 1.5 (81 mL/kg-bw) . TR
W 2.0 HL(108 mL/kg-bw) FH4H, SCIGHT 12 h 256

NS . T (BR2s 4D HE S 53% BUTRS T TIR
(10 mL/kg-bw), 15 min J&7, /> B B AH R 7 B 0O B
VR (REAYZH JE B AR TR 0 AR BER 7)), DARE B Pes
Af ) SR 3%, 50 min JEARZE/INER, HR AE B, Wb 4=
MFEAS
1.2.1.2  BEEEWR AR TRl J5 /) BRI & B
ERysEm  ERWIRHEME N 64 H, 38 N —JE S FEL
53k 8 ZH, B 8 H, 43Ry A5 A AH | RAULH | T
30 min. ¥ HT 15 min. ET 5 min. )5 5 min. W5
15 min. /5 30 min, SCHAT 12 h 28 F ARNEEK, 55
FRULHE 75 A AR /K (T ) 8] 5 8 SR A ZH R W TR s
[a]—30), WIATLA 254153 SEHE S 54 mL/kg bw 1S
FEA (1.0 JF 30, 15, 5 min FEH 53% kS AW
(10 mL/kg-bw); B JE 424540 53 FERE E 53% TEFEH
#(10 mL/kg-bw)/J& 5. 15, 30 min # 5 54 mL/kg-bw
MBS EER (1.0 ) o DAVE B WHE R [A] 2 254, 50 min
JEARBE/INER, RRAERL, W A IAEAS
1.2.1.3 BEERS HABGRE ORI BEE R BRI
P /INEL 48 L, 3E N — JE S BEAL ST A 6 4, Fg A
8 H, 435 has el . AL | SR (54 mL/kg-bw) .
SEERE (54 mL/kg-bw) . B3 (54 mL/kg-bw) | ¥ E
44 (54 mL/kg-bw)4H, SCIGTHT 12 h 288 28K, Bl
FLHRET 53% MRS, 15 min J5, /)N ERJE H 4H
g ) P B sl T AR i (SR 2 7 15 AE W 51 )
ARFRER KD, LAE B WA B Ta] 2y B dE, 50 min Ji54b5E
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ZINER, HRHEBSCIL, WA 4= 1in -5 A AREAS o
1.2.2 SRR E /NS LS 3
Sk SAHBREL(SP-7890), TG-WAXMS B4 4,
P54 30.0 m=0.25 mmx0.25 pm, FEEE TR 150 °C,
FID #M#S, #EE 250 °C, #FE& 1 uL, )7 FHEM
40 °C F4fH, LA 5 °C/min AYEBEREIINE] 60 °C, 2R )5
LA 20 °C/min BEEEERSINE] 120 °C, A 3 min,
Tk AR N 0.05% WYIE T BEARUEE R - 5)
SIECH] 0.2%. 0.4%. 0.6%. 0.8%. 1.0% [ Z FE ({4
TEROBREVE I, AN R BE 1) O AR R WS R
PP 1:8 BRI LIRSS, LALIAE, DL RS IE T B
PR DS THT B LA AT 2 ISR VS TR P TR BEAE AR I 2k
B R/ NEASIAE 10000 t/min B3 KT (4 °C)
B5.0> 10 min, FHEEWAG & B IUM IE 2 25.058 1, I
JAE DS TS, B T—20 °C KR GARAE, B 12
BEIE R . WL 50 pL IMiE5 0.05% 1E TEELL 1:8 19
RFLLIR AT 5 _EALIRE, 10 555 2l A 15 T It ié) i T
L, Il AR v A 26 (BLG 7 B2 y=1.6355%x+0.0042,
FHIE F%5=0.9988, T 1AL i) L5 R, BB RN A
JUTIMASE B i e 21
1.2.3 e N &L &l . A5 w5 S s )1 B
1.2.1.3 TR/ N ERARFE I A BSOFF I 5 FH A PR 7K e
Ve, BGE S, #EE (g) (AR (mL)=1:9 1 L),
JIA O FFAFR B AR BRER K, DKV S50 FHLBR AT,
2500 r/min, Z5.0> 10 min, B 35 W% BR a5 & 156 B
LI 5 A HP A TN % & (alanine transaminase,
ALT) ., B 555 i (aspartate aminotransferase, AST)
TP
1.2.4 & LEEVERRE S 8 1.2.1.3 Frid/Eum
85 Hh 2B S B P ARG A U BRI I A
1.2.5 BEEMRIETEARISSAISEE B 100 pg BEERR
(Bl A P AR AR YR I H BSRYERO) AR 1.5 mL 25
A T FERRER U (ng) - IEI R T (ug)=1:20 JILA
B, YR e, (GBS .0 1 min, 37 °C ¥ H 4 h;
IO TH AT IR B A TR ER A E s PR EL S 1581
JK B V8 Rl T (<50 Pa, —37 °C, 12 h) . FF Ik
B RES R B AH A(2% 2, 0.1% W R ) B 74,
20000xg &5 0> 10 min 5 , B L W #F #£ . 8 o
UltiMate 3000 UHPLC #1748 . AF & & Joik A
trap A+ B A FFBREL, BEf5 5 H %3¢ C g #£(75 pm AR,
3 um FEBPRIAR, 25 pm A 8B, L 300 mL/min i
HUGE AN A RO BE 474385 : 0~5 min, 5% T shAH
B(98% Z i, 0.1% W R ) ; 5~45 min, FiL 30 4H B A
5% ZRPETFZE 25%; 45~50 min, R SIAH B M 25% FF
Z 35%; 50~52 min, it 31 4H B MDA 35% F 2 80%;
52~54 min, 80% i 31 #H B; 54~60 min, 5% i 3l #H
B!, GNFHRAH GBS AR i EL A B L
Zoi AR ST K BB i3 NanoEST YR b5
A B B BE T 3% {% Orbitrap Fusion Lumos 3 17
DDA (Data Dependent Acquisition) A, H 3=

TSR E N B TIRH R B 2 kV; — s
FHFEE 350~1500 m/z; 43 HERIEE R 60000; 2% )5t
WG m/z BN 1005 43HE% 15000, AR
BEES T 554 R B 218 6°, I45R FE I 20000
M B HEZE AT 30 MU REES T . B TR I
HCD, 1 B~ 25 F7E Orbitrap #4740 . ZhZSHESR
AIE[EE M 30 so AGC B8N —2% 1ES, — 2% 2E4,
1.3 #IEAIE

BFASEIGI A IR, SIR A BRI B bR
W22 7 R, N HSGETH T4k (4 SPSS25.0 #E47
BRI ZE )7 2255 H7 (one-way ANOV A ), 45 54 g bRt
Sh: P<0.05 N 25 5 W 35 P<0.01 KoK 22 5k
2. BRI Graphpad Prism7.0 23l
2 BERS5H5H
2.1 AREFIEBRERNER/RMEZESEMF0

R 1 o, #EH 27 mL/kg-bw BEEER (0.5 )
HAT — 22 (TR AR, AH RN BRI i B 55 2 1
HUZH AH FE TG 2. 25 24 57 (P>0.05 ) s BE B 7ERE B 7 &
R 54 mL/kg-bw BJ(1.0 D), MLEESFIRZEA 16.97%; 7]
- 81 mL/kg-bw (1.5 i), FLIMPBTHERRFR T 13.78%:;
FEA 108 mL/kg-bw B2 ), MEETERRMN 15.71%.
TE 1.0 AT, B PN s T O 4k 3 A 4
TP SR A WAL, (R b ks b inviE 1 57l R 15 321 5
INERZIARER . X 55k F ARV iiF o LR FE—3, B
Ao ) TR 3 A 3 I R v, TRV AR ek
It I ELES AR RSV FH 0T BB TS SR R
/N EUE B8 B A — 2 BB, BHL L TR 44 A
Wz, T 1.0 R TR AL S TE AR B e, I B )
A IS SO . I, JE 223050l
FH 1.0 S BV Ry B DGR o, A i 7 e B 00 e S
B, BRITASFAWE FH B A O s SRR R R . LR
B ESEW 1.0 . 1.5 K. 2.0 I /N B Bse B, A]
DA IR =35 2 (A P 5 SR A 5 k25 5, DRIk A
VRl 2 25 T, SR 1.0 RIS AR A dnc A3 1 Rl A .

F 1 FEEEROE E R G i Rk R

Table 1 Intragastric dose of vinegar egg liquid and serum

alcohol concentration

2159 Fli (mL/kg-bw)  MEEEEE (mg/mL) LB IRR (%)

ZEHY - - -

iR - 0.515+0.041° -
BAEETR0.5) 27 0.495+0.073% 3.96
PSR 1.0 54 0.428+0.058° 16.97
(RGN 81 0.444+0.053% 13.78
it B 2. 0 108 0.434+0.064° 15.71

TE: AP RN 22 5 AT e L(P<0.05); 2, R3[H].

2.2 BEERHIERRTEIRGERENRILE ZE S 2/

¢ 2 R, WRT 30, 15, 5 min 35 BEE RS,
L PR3 SR R RETRE RS Ta] A B I N, TEHE S
B 30 min 25 TR ARV A, RIS e, SR afin 59y 3%
RIKF] 20.70%, MITERT 15 min F1 5 min BREZCRA
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2 (P>0.05) . WiJ5 5. 15, 30 min #E B B E RS,
LM S R A BERE 5 I TR G I in, Byl ge
43 B°A 20.04%. 21.33%. 23.94%, {HiX =4H Z [a] /)
FRl 11 Pisei B AT ik 28 55 (P>0.05) o I HTE B H.
AT —RE BRI RO S PR O S ST E B IR — 2O
PP, BEAEPORS W, (BRI RTHE & IS e
TR 30 YR TP S R T T RE R S AT HLASEA
Wik S, BEEER A BefsiEE ADH, KERRNEBCR . 5
SSRGS H LT ISR 5 B v PR 75 I 1) Sy e (st
], BPYPEJS 15 min A1 30 min, 2% JEFEF A AR, 2
VEPEIP S 15 min Sy dncAERE F I 8], 388 il stk 52 )
FE T FE R A S HA T B ORI R g T
WROR
2 B RE N R) T e
Intragastric administration time of vinegar egg liquid
and serum alcohol concentration

Table 2

205 FlH (mL/kg-bw)  MEEHRE (mg/mL) BT FRR (%)

2 HU - - -
LRI - 0.506+0.122* -
RT30 min 54 0.401+0.119° 20.70
EHIT15 min 54 0.431£0.062" 14.70
TS min 54 0.458+0.051% 931
)5 5 min 54 0.404+0.070° 20.04
)5 15 min 54 0.398+0.064° 21.33
5530 min 54 0.384+0.056" 23.94
23 BEERSHMGEERRNERNMNRMECESE
oAl

PR 3 25030 T 2, T4 AR 9] 551 5 A9 IO Aokt
Bt Pt SR LA e e S TR S5 . SR ZH A L,
HE B B EWR STRYY S, Hos B msfk B 2 R R (P<
0.05), IMETHE IR 20.82% F1 16.03%; 1#E B 3E
S5 Mg AR S, PRI R s - H — e
PR RO, (B S LRI ZH AH EL, 18 W as ik 2s
F(P>0.05), AT RM, & HARE SR EE
— R TR AR 7180, i T A R b R S R PRI 1T Al
B XM A B RV E R . SRR )
PESFIDIRE . LA 45 RN R AT R A I
ROR, HAER—FE MOCTERES . fRys. i TEahy,

F 3 OR[ERRI RS o v

Table 3 Different sobering-up drinks and serum alcohol

concentration
21151 FliE(mL/kg-bw)  IMEEHERE (mg/mL)  IMESEBRR (%)
S - - -
FERIL - 0.487+0.060" -
Rl 54 0.386+0.070° 20.82
3 L 54 0.429+0.070® 11.85
[izdk} 54 0.409+0.064° 16.03
e By 54 0.452+0.076® 7.30
24 BEERSEMBEBEBERRERR /R ALT.
AST SEHHIZ NG

LI AT PR e 2 Tt — T2 M PN PR R A 2

TR PRt S L, o JH A PN A A, A B S g )
SRR AR AN SRSz 205, hls
I = EE PN =N S P R AL 3 ) N =
i, BB A5 5% 2 B r] AR R ARSI D e
P A URAR AR a1 s, AL i
SRS /INEET, IR ALT 3% 1 B3I T 2
BRI ZH (P<0.05) . WA 2 fias, DABRYS 5 “ Mg F 4=
4 E /N, AR AST 76 ¥ BT LB
FEHIZH (P<0.05), ¥ H S W 531 S, /B IE
T AST 1 15 L R R 40 AH HE TG i 35 e 25 57 (P>
0.05) . “V T4 A" MG EE U A R . AR
H&EmR . AR . PeEmR . A 2RSS Ph a3t mg, nl
LS f A N i85 22 0 s far 24 o b A i e 2 2R AT
TiRERY . LI bghRa &5 3 A NEUMLTE B R,
FHES W . SEIRAS . R BT —E TR AL
R, HESSER SR oS B T A R
TR ITFVE T, (B LR R R A e I A R 5

25

20 4

%

SN

15 1

HH-
i

10 4

2Bl (U/g prot)

5_

N

B WA SRS TR R Ee
BT A2 BRI ORI S /) BRURAEAS PR R T 1 )2
Fig.1 Effect of various sobriety drinks on the liver alanine
transaminase activity of mice after alcoholic beverages

TE: AR FREROR 22 57 BA G0 L (P<0.05); 151 2, 151 3 [A].

154 a

E T 2

;;12- a

S l

2 7 b

® b
# 61

#m“_ -

& 3

PR W SRS RS B
P2 A2 RO 5 /) BRURP A B2 S T3 ) S0
Fig.2 Effect of various sobriety drinks on the liver aspartate
aminotransferase activity of mice after alcoholic beverages

25 BEEGSHMEEERRER/NRME ADH i&
pal:opA

IEFAFOLR, $EA NN A9 285 90% L2 AE
15t Ul 2R G & P Sl R 2 e I3 St ) e A A
H R SE AR, ADH 7] LB 2 SR aa Gl it
T2 B4R AR U1, 7P 218 S 2 B s
R, T A — A ARRANIK Y, ADH 1% 17K
AR Z AR SRR N IE 3 TR, 5 2 AR
0 H P, HE T TS AR RS SR S, N B
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ADH ¥ 7 35 75 (P<0.05), #E S BRYS AN “iF £ 4
RS I, /NEUMLTE ADH 36 J143 B It (KA
FEIKF(P>0.05) . LA 25 SR UL RS S HAE AT
PETPS LI, .45 30 SR il Y R S8R, I TR W5
R B

301
251

20

b b
154
10+
5
ol

R BRI RS U T
B3 A 2H MR ORI S /BT C B SRR 1 ) 2

Fig.3 Effect of various sobriety drinks on the serum ethanol

AT )1 (U/mL)

TR

dehydrogenase activity of mice after alcoholic beverages

2.6 BREIRIEERKRIZELTE
B ARV B IR R &l 4 s . BB A
S-S 58 B s b L IPSDIN LS CIINRS b €/ HER Ve V&2l 1]

HIE 3 K Ps 2EATVEBC o A UniProt, NCBI Al
Ensembl $& i 7EL BT A 22 A 7 LU X, i B2
MIRREE LS ILER 4, ARG R THEbRICE 8 il
253 r(intensity-based absolute-protein-quantification,
iBAQ)FE, WA~ AR el S iy AR R LA R
S REL R IREER H , PAMIRAR AL iBAQ 1H.

100
90
80 -
70 -
60 -
= 50%
Fa0°
30 -
201

i [181]

10i 11

0 5% 1005 1288 1708
0 5 10 15 20 25 30 35 40 45 50 55 60
HH 1] (min)

K4 BEERAYE R T

Fig.4 Total ion chromatogram of vinegar egg liquid

R4 BEEW OSSR
Table 4 Peptides identified from vinegar egg liquid using nano-LC-MS/MS

P NGl iBAQ 5 NGl iBAQ

1 LPFSIK 9207.9 36 MSPHHWYPVR 48177.8
2 LPLPPLG 7072.7 37 LPENAYLLKVR 3240172.9
3 PIQLLK 20970.2 38 ADTYFDNYRVG 3240172.9
4 IDFLTK 5711981.1 39 KDSNVNWNNLK 1206666.7
5 DLFILK 607728.8 40 IAAEGLQEMFVR 1378767.2
6 YSKVIR 3240172.9 41 KILDDTDNQATR 1378767.2
7 LPLLSPK 3029402.1 42 DLLFKDSAIMLK 1206666.7
8 ISLTVIK 200302.1 43 LLQMPIPLIRVK 8602.7
9 IPIPISR 66201.3 44 NFHFHTFDHVK 75135.6
10 ADVISSLK 0 45 LPDMILYQKAVR 3240172.9
11 DVHILLK 816777.3 46 EILNMAQYQPSR 697402.6
12 KLNFILK 0 47 IEDLKSHVEEALK 697402.6
13 LQEMFVR 1378767.2 48 DVIPPGITIVAQAVR 1378767.2
14 LSSKLEISG 3240172.9 49 VDSKCYSTEPVLR 3240172.9
15 FDAKIDVK 3240172.9 50 LPLEYGSYTTALAR 3240172.9
16 LFLPPYLAG 67786.8 51 NVPLYNAIGEHALR 1378767.2
17 KSLWDILK 697402.6 52 SHEIDMHPVNGQVK 3240172.9
18 IEAHVSVKAG 697402.6 53 ISQAVHAAHAEINEAG 0

19 LPLSLPVGPR 3240172.9 54 MSFKPVYSDVPIEK 1378767.2
20 LPENAYLLK 3240172.9 55 VEGNVIFDPSSYVPK 697402.6
21 AQSDFGVDTK 1206666.7 56 SELLQLPVHLFKIK 1378767.2
22 QQLTLVEVR 3240172.9 57 DDNKVEDIWSFLSK 1206666.7
23 SDVEKFLLK 85215.6 58 DASFIQNTYLHKLIG 3240172.9
24 AQIEEVLQR 0 59 SFVASHIANILDSDEVG 697402.6
25 ALKLMHLLR 1378767.2 60 EALQPIHDLADEAISR 3240172.9
26 HNRSQEVVK 84047.6 61 LYPEKDEPLNVLNLK 697402.6
27 QFAAHPAIQVK 84047.6 62 NILQNNADKAYMFAAR 697402.6
28 QMKLLINLIK 0 63 LVLNMPANKNSVPITVR 11748.2
29 DSNVNWNNLK 1206666.7 64 ASLWIHNENQGFALAAPG 3240172.9
30 VEDIWSFLSK 1206666.7 65 NVIFDPSSYVPKETMLK 697402.6
31 LQELNIQKIK 697402.6 66 EILNMAQYQPSRASFYG 697402.6
32 AVILNLEKLIK 697402.6 67 QVVSMAELIHSDKDLFILK 607728.8
33 ILDDTDNQATR 1378767.2 68 VEMNSNIFHESGIEAHVSVK 697402.6
34 LSLSARTAEVTK 607728.8 69 IVLMPVHTDADIDKIQLEIQAG 3240172.9
35 STTSYYAVAVVK 1206666.7
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FHERT 15 min 1 5 min SAEEER, )5 5. 15, 30 min
HE B B, W EA SRR AR, B =R B
(1] (19 -4 I By B s AH 2548 L 25 (P>0.05) . it 5
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RIS S R SR . BRI P S R
IR A S A S T R PLER S = R IR G ER AN
U IMAE MRAE BRI, MR SERT ARG & i
23, 2 BN S R AR LB R T AR o Y
VEFH, HE M0 S R E T VRS 22 A4 P (A 3
JERO, Srubat SR SRI, HE S AR BRI TS LB
SUHENG 7T B, W AT AR ALT. AST 3% /7
T VR LA 4H (P<0.05) .

C AR IR, FORARE & Sk M iR, fe
LIS ADH3, {2t 2l G, i 2R D™ 1
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PR A FA AT R TS PE BT EAAR N 3 A28,
SRR Z LR T AR KB R, (KB
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WA HA B P8GR AT LA B JIRE AN Z 4. G
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