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BE: VAXKEETFILEZRETREEGCON LT Z FEME A% E G £ KT
AL R R, LR AR E A2 H0.002 5%, 0.01%. 0.02%. 0.03%# EGCGxt
e AFTLE, TEARAKEEGCGH BB EEaNMAIE S EE G HE
MWy R, I K il SDS-PAGE¥E it W ik 4 & i i & A 75 i EGCGH | s i ¥ 1 & A . 4
REFR, EREHTARRKENEGCGHNEA LR M TINHER, HESHEAN
0.01%H EGCGHI | B R & £, W4 % % & & & b & B Au H 19 (82.42+0.65)[F £ % 12K
#7(51.89+0.68) mg/g( T & #£37.0%), Tt 41 i (80.86+1.18)[& F (35.33+1.16) mg/g( T & &
56.3%). #F % & ¥, i1 SDS-PAGEXE it B ik & i % A % %, EGCGx B % % 4 & LR
ez abmuirtERA R ZaRad AMHC. MLCEMzt &g, AERFZ 4

RBREF R AT — TR Lo

XA 2 F BB BGCG; MRAEEH; WM #H

hESES: TS254.4
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B LUK B BRSO X K i B R
FPAEM B E2Z R EA . E AR EIRAK M
SEFRAH A, B AR B A AR AR LIR] )
b WERIESILA, RZENIMNE R E Y, A

BHTIE: HR AR AR K R 8% L T (CARS-46); [ K B RE %54 (31401563, 31601533); “+ —F H KR
11 % (2015BAK36B06, 2015BAD17B03); J M 3 BRYL A4 37 2 £ 1(201710010167); 47 M1+~ 51 33k G185 ik A

B\ & 15 (2015Y TO2H109)
BIE1EE: ZRYE, E-mail: laihaoli@163.com

http://www.scxuebao.cn


http://dx.doi.org/10.11964/jfc.20170410824
http://www.scxuebao.cn

1308 KopE o R 245

W5 LAYE 38 Je B % JE f.(Oreochromis niloticus) M
XA, T T EGCGH WU 2F 4k 8 (3R i ks 4k
FIREMA , 4546 SDS-PAGERE i HL Uk A 5T it 5 A bt
5% T ANV BE EGCGAL BE XY JEe % % 4 1 R L 2F
HE 2 A B A RIE R, R S e AR TR AR
B, XfJe B W HE 0 1 v R R i AT — 45
TR

L bR

L1 BB SHE

Transsnic T1-H-10%1#8 7 3 v v, fEE
ELMAZA Fl; Milli-QEE F/KaAb RG, LHE
MilliporeZs 7] ; TSORIY AL, 8 EIKAZ A ;
FM 400A#S il K HL, 26 Grant/s m] 5 S124SHIH
TR, 8 Sartorius/y 7l ; HWS 247 iy $E iR
K, Big—ER 2R A R A 5 Ultraflex
IR %A%, 7% [ Bruker/A ] ; pB-10 pHit, 74
[ Sartorius /A ) ; UV2550% 48 4h—n[ W43 6
i1, HASHIMADZUZ #; 3K30% &5 X i 4
FRESOHL, 1EE SigmaA .

EH s & (F S sl ik). SDS-
PAGE L HEZZ WP, M AR A R A
Al BT YL R [ Marker(11-245 ku), MRS
TR A BR A T ;. SDS-PAGESE R 1 #1871
&, Ut YRR RA R s ok
BEEE(DTT) ., W2 B (TAA), = LR (TFA).
WG, BT AY TRARRA A K
ik S (PMSF) . DU H %2 — B (TEMED) . B H
fity, & Sigma/s F); % Bk . NHHCO; K&
Hopt s WA Y Ry ot s, ) MRS GR T

fif 35 e B B AR ML, MR (500£100)g, T
M 24 Hi R T o

1.2 SR HE

A o 4k 72 RN EW AP |5 T € RE
il B B, K& WAL shBERI KIS 1S
RNWHEM R, KRBT, SEahsd, B
FREUHLIN100.0 go 4350 28 AR REE, 0T & 43 4K
70.002 5%, 0.01%. 0.02%50.03%EGCGSL 1y
Y1 K SHLRE S i LB R, B kY
5Y, B R BEAR UCEE A SAS SR AR R, L
BT 4 CUKFR TR, 5.

LR A L& A 4RI S % Pazos5E I JT
OGRS, RS0, 3. 6. 9. 12K,
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SIS IR B A U ARG 2.0 g, A 10mL
TS VKV 20 B9 2% (10 mmol/L Tris-HC1, pH
7.2, 5 mmol/L PMSF), K¥# 25110 000 r/min}
Ji2 min, NP, B0 s1510 s, BTG
A3 HEWE T4 °CTF 15 000 r/minS.0> 15 min, 3¢ b
W, ) WUR S 48 A UTEE Thoin A 1045 (R
(1) £ %5 % (0.6 mol/L NaCl, 10 mmol/L Tris-HCIZZ
M, 5 mmol/L PMSF, pH 7.2)/5 iR 4) . vk
T 451 T E 20 minfg T4 °C T 15 000 t/min s L
15 min, 2505 T A5 15 W B LR £F 48 85 (1
o K WURAF 48 A7 T80 °CrkA & o

LR &F 4 & @ 3 M 44 ) 2 HLAAR I
T 155 I R MR A PR B R
S & (5 D W i k)P B ok i AT .

LB 45 4 % & SDS-PAGE#E JI% . 7k Sl
e T 12% 43 T8 T8 R S % i 406 T, K ke 4 e i
BB LT, ARV B 3k A B 38 AR
TG o R TR AR, G AR, R
20minZEfy, FREERHBRRSG . FEKES)E,
AN HBAR R T, DA IR IR AL o I A
6K 2% 41 HR BURY LR 27 4 35 (A RE &y, BR7 pL b
FE, T80 V/EH e 454 T HL UKk 20 min, Fifi 5 P T
120 V/BEAS 25 A HL Uk 52 R B 6 4 7 771 B8 T i
MR % . MUK G R B B, % D752 i R-
2504 293 h, FHBL S il i i ks, il
8IS LA ZR G Xt 8 €2 = 95 JEe 4 7 JIERE A 2

EREFBOYRE%E T ity i 7 AR LU
A PRHEAT . OFZERIEVE: H1200 pL MilliQ¥ % 1
PE2WR, K10 min; QML N200 pL% YLk
% (25 mmol/L NH,HCO;5, 50%Z. i), 1E37°CF
20 min/5 W T, HE PG IK, i 6A#
% @WK : IN100 pnL 2 8 7K 2 e ki g
H, WA LR ; @100 pL 10 mmol/L Y
DTT, 60°CF/Ki&1h; @100 uL 30 mmol/L Y
IAA, ¥I&#EE645 min; @ZiK G20k, BIK
10 min; #RJ5 FH50% MG 3 BE2¥K, 4K 10 min;
DK : 100 pLZNEBAK ZRKAEF, WL
Ji; @25 mmol/L NH,HCO,H B ik & (1 i &
20 mg/mL, A IN20 pL, kR 5 Bk 7 o
filk, 4 °CHUE S0 min, 75 B VB B AR 52 4 IR
W 35 24X B BER, 20 uL 25 mmol/L NH,HCO;5,
37°CTF#'E 16 h; D12 000 r/ming > 1 minf5 4§ %
15 min,

AnchorChip¥e ¥ # I i W 6 pL A
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AnchorChip#ll, BT ; HO0.1 pnLAE TR VR (7 570 1
50%Z M, 0.1% TFA)RFERCT A RS o FHRC
B 1 S O R RE bR ME 2545 J5 ., #80.1 uL,
78

J kR BB Rk UL
traflex ITIAY ST AN HEA T 40 BT, RASAE Sl 199 K T o
feoCEIE TR R AR g RS G ) o Y U B
SR, R LIFTEA AT 5 0005 0 o B3R
75 3% i ] Biotools #1452, LA Mascot(Matrix
Science, London, UK) A8 K 5|3 . M RSHX
B B Dl SwissProt; K K 2% 1977 2 com-
bined; fx KAV YINL A A1 A AR H
iR 2Z L E B & : PMF 100 ppm(peptide mass
tolerance), MS/MS & 0.7 u,

1.3 #HFEAE

S 06 B0 K F Mlicrosoft™ Excel 2016 F1IBM™
SPSS" Statistics Version 19#E17 43, HL.IH K Iy 22
(One-Way ANOVA)/ M, K HILSDA 46020 N 11 22
S, L2 5 T REZH B SR FH O N R A oA 0 3
TS, P<OOSTERNERBEMIRE. &
ZH BB S 1 LU 4 {8 475 E 25 (meantSD) IR o

90 -

ababb aa
80 |

p by

70 +

60 -

50

40 |

30 +

WU £F 4 2 1 EhE /(mg/g)
myofibrilla protein salt solubility

20

10

2 4

2.1 EGCGHABTIEEANRFEEZENE
14 B9 82 M

B 5 B 1) A SE K, S22 AR £ A LR £F
Yr B IR Y 2 B 2 T B (P<0.05), Hrfr,
XTHRAL . WS 434000 0.002 5%, 0.01%., 0.02%
50.03% M EGCGA # 41 1 PR JILEF 4 &5 1 $h s vk
A3 556G 465 0K 114 (80.86+1.18) . (81.48+0.95).
(82.42+0.65). (80.34+1.18)5(80.23+0.95) mg/glé
B 12K (35.33+1.46) . (41.55+1.53),
(51.89+0.68). (42.56+1.11)5(42.45+1.13) mg/g
(P<0.05), FFERDHIH56.3%. 49.0%. 37.0%.
47.0%547.1%((E 1),

2.2 SDS-PAGER X5 #7

F F SDS-PAGEX] ¥ 58 £ 6 K A [H] ¥ Ji2
EGCGAL 5 Je & % 4 o (N WL 21 4 5 L iE 7l
o Hr, @R o, JeB T A N LR A 4
H&WHKZ, S FEEESMIE11~200 ku, 7
WA A T2 8200 kuf ILEK 1 BE
(myosin heavy chain, MHC). 43 & %J°443 kuHy

6
e A 15 /d
storage time

[ ]z Ax#4 control - [T] 0.0025% EGCG  [l] 0.01% EGCG [l 0.02%EGCG [} 0.03% EGCG

1 REIEPAEREEGCCHET & AERATNEALEEERIAMTHNE

HE TR GRS [ R, AN [ 7 B AR 22 7k B 5 (P<0.05)

Fig. 1 Changes in myofibrillr protein salt solubility of EGCG treated O. niloticus muscle during the storage at 4 °C

Data within the same storage time with different letters are significantly different (P<0.05)

http://www.scxuebao.cn


http://www.scxuebao.cn

1310 KoorE

¥4 Q%

MEhE A . 2 F R4 835 kLR E A B —4
4545 0 FE T2 Ay F 20 015 kafl ILER 2 1142 55 (my-
osin light chain, MLC)% &7 ([§12-a). £:0.002 5%
F10.01% EGCGAb 3 i) & A £ P L i 2F 4 2 11 F
XTREA B VK SR A 2 bW W 22 S, FERM
I 6 REGCGAE IMHC . i &EH . 40+

Z=H
ku  Marker blank 0.0025% 0.01% 0.02% 0.03%

(a)
TH O FH
Marker blank ~ blank 0.0025% 0.0025% 0.01% 0.01%

(b)

2 ABERTEREEGCGRERT TR
AR HEEBRIKGER
(@FHFRIC N1 2. 354 EAR S A NN EAEE. I3 E
A, ENBREASIREARSE: (b)TEGCGHE 4 H N
0.0025%#10.01%, “T4T21%, FH -5 ¥ 43 47 41 £
Fig.2 SDS-PAGE photographs of myofibrillar protein
of O. niloticus muscle treated on day 6

1-4 in (a): MHC. actin. tropomyosin and MLC respectively. The
concentrations of EGCG in (b) are 0.0025% and 0.01% respectively,

n=2, and the protein I to VI were used to MS analysis

http://www.scxuebao.cn

o35 kulJLJE AR R 45 G AR Koy 5 R 17~20
kuf VE S B I B Al msE, mis .
5| 15, VS MV & AR 5O B84 %
(E12-b).

23 EREREXTHRIESTELE

AV T 2R 6 KR [ vk BE EGC G AL 3% 3 fa A
JUU 5 5 24 25 71 e Ok R Jie b U e R T O
6N ZEFEARAN A, I, 11, IV, VAIVIS)
(E2-b). BE BB N SwissProth}, 25d Bi-
otoolsKi & , OFPfF 4 i 8 FH R I 45 SR WAk 1.

In 5 A VYR 1 i 45 ¥ mascot score 33, UL
e [R5 2 1 1Y 43 5 1 5 SDS-PAGESE I HL Uk 25
RALE, DR % E N RV, M TER R
5% bl o 22— il . A R g
ETFBITEE . S5 MUSTRE A 50 0l g
JENUER R A P s B R L. WLBh B 2
AN 22 1) F BRIy, 2 WLUR£F 45 7R 1 1920%,
SrFRZH42 ke, A SHLERE AL S, S8R
JERE R, A RAHT TS TVA] RE A L8 & A 10 R
filr ¥y, & A VAT fE R LER & A R 5k,
IS i M 20 054 u, 5 SDS-PAGE#E K HL 7k
SERAHART . WUERER (10T fif 25 25k F b S 440 B
B, — MRy, WLBERER 1Sk WS A A o A AR 3R
A A% LCL . LC2MILC3, LC15LC3nA] 78 B
KU ME, SRR EEAL. A2, AL,
A2JE WLER 25 H ATPasefE FH I 9 020 1% 43, 5L
PR i g A i R 2 1 o e B A R

3 e

PR R AR GURALH], ZBRY T
Ky AR B O AT Rl , WNAE 65 (Lateolabrax ja-
ponicus)'” . K H i (Larimichthys crocea)! I 2 i
(Sparus macrocephalus)"''%5 . & [ 54y F 17 R4
R T AR 2 5 R LV A L ST K P AR )
PR BT AE Ak, 3 268 A SR 2 B8 2 5T 1Y BE
S N A I L - S WO TN QI SRl A
20%~50% M R PEE FR (LK &K ) . 50%~
TO% R EREEE AR A g E )5 & &
<10%HY A EPEE A BB ), N E AR
KAV URETERY, B IURS 4EE A T
[ETEERS R N, 2SN 7 = DI A AT S
AR, PECLHEME TR, mH A RE AR
RS PE™ 8, HUS T 4R 8 i RV R A,
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x1 EREBFTHIKIELELSwissProtBIEERRER

Tab.1 Mascot search results using SwissProt database of differentially expressed protein band

%5 FEEA Yo (G LioR=) T B/
number homolog protein species mascot score _accession number theoretical molecular weight

I myosin heavy chain, fast skeletal muscle i  Cyprinus carpio 98 Q90339.2 222318
(MYSS_CYPCA)

1I myosin heavy chain, fast skeletal muscle #  Cyprinus carpio 90 Q90339.2 222 318
(MYSS_CYPCA)

1 actin, alpha skeletal muscle 2 AEINEE  Xenopus laevis 119 P10995.1 42 304
(ACT2_XENLA)

IV actin, alpha skeletal muscle 2 AEINEE  Xenopus laevis 154 P10995.1 42 304
(ACT2_XENLA)

\Y probable inactive receptor kinase MFETF  Arabidopsis thaliana 33 Q9SUQ3.1 71210
At4g23740 (Y4374_ARATH)

VI myosin light chain 1, skeletal muscle WEH  Liza ramada 99 P82159.1 20 054

isoform(MLE1 LIZRA)

D] I JUL D5 £ 24 2 P ok i e %) 728 Ak S A T 2
Jo VA VR AR PR B 1) B AR

Je % B AR e L BT IS INEGCG R, K
WAL 2T 4 25 1 % A R AR s O IR, T 2
EGCGi /380 50.01%0}, Je % % ) 1o A L
AR AR TR ERAL, HILEGCGHI N
REA S Je B B At v i B b LB 2T 4k 4R
PO A, A B TR I B, R
JETE B B AR a7 ke TR BE T RS R J10.01%
IEGCG, 7] 2 M08 XL 21 4 25 A Bk v 1
REAI S B0 i Il 4 A8 S BEIC e 1 R R

WU £F 4 26 11 3228 th WLER B 11 (myosin) . L
Bl R A (actin) S HAth— 28 /N JE 57 28 A [ ULAS 2
(troponin) . i L) £ H (actinin) 2 J5 ILER £E H (tro-
pomyosin)|5F 4Lk, Hr, WLER&E ML EA
JE AL LR 2T 4 2 A e BBy, E AN
LB AT 4 26 4 1 70%, 43 3 2 B0 1 T LR &7 4k
H2Z 229, A ER S (4 T F 2 MHC(4)
T 24 49200 ku) 144~ 525 MLC (43T & 15~30 ku)
WA, HoFRZRH470 k™,

EGCGAE# i) & 3 1 P4 L5 £F 4t 25 71 0T A
Y1 E LK S AR AE I Z A0 B B 22 Rk B, SRR
MMEGCGHL 78 Je % % Ak f Ik b1 F] , MHC., L3k
B S R 25 A 3 B VS B R A
F# R 2%, MHCKE ff #2 B2 5K B A i
VR MR R SCIE AR OGO, T 28 0 R [ v
EGCGAL 3% DL - 480 2 11 o B AT B W 1 O 4 1
o MR, #Rig AL, I, 10, IVAIVIF)E A
WA IR IRV, vTfREJE i FEGCGX i SFl
BAABIRAER, i TR, IR A TR
EGCG P I VE A il T 28 11 50 B A, (X
S 43 ek A X AN Y B P U A S A B

g4

&, NI FEGX LKA, XWIRARS T
F: £ PRI 4 A 2 1 i R T I A EGC G AL B
H (K 2-a), X EGCGAE BT % 3E fa P L5
2 R e e RO R 2 I S T
410.01% 1) EGCGAL B X AL 2T 2 25 1 e ik 410 il
BOR A, X5 A SCHT IR WU £F 4 8 1 ER i E
AL 5T 25 R — 3

HEr, ixX82s 58 f 5 7E & AE e
T R B HRE R A R R A BRI . A
JE, B RGE FE P EGCGAL BEAE R X S8 2K (A G
PE R SEREE, A J5 T 2R FH 4k H K ) 3R B
A BRI e B B A L PR AR T Uk (R
B, 7EMEEAE EXFEGCGAL FERT IS (4 £ P 3 1 R
AT MR AW 22 S A LA 22508, DANER
PR R A £ JE AT EGCGX K P2 il B A eV A LB

A, MIE2-bA] FIEGCGAL L J5 VIS
WA, BRI A R AR, N, EGCG
Aab 32 Ao 00 ULER B A B O IR B, RRAIR
ATPaseffi fb 1Y) ATPRF fift Fi B ok 52 BK 7™ i DRV
. i B PSR R, EGCGH] &M
il R B R AR v = i (TMAY R =, AT
IRENREEEH Y, BLIMAA EGCGHI i K 7= g 5
AL 5 IR R AL R B I R aE™

B T 4 A POSE T2k 2 W A 7 V4 i K £ L
JREF LR (AR I TR R . RS R
T A 0 e TR A LR AT A B R A P B
IKEGAC R B 5y F AL F 256K, A
R AP L Do 2 A 2 1 1) 3 SR BE L DD oK R
BB, TN SE RS X, DTN U 58 28 1
rFRRAENE, FARE P AR M EOR KR it
Gh, IR EFIN R Z B2 RT 5 R R 2 (]
TE B G il R0 A S S AR EVE LA R
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0 E

WA TR G R & & RS B A
RN SR AR, kel DAHEI, EGCGH
A 1Y 84 F2 AL AT RE 23 3 2ok A B sl AR A0 B A AR
S E A B KA SE G, SE 52 B K A ) R
T, AT 0 UL D A B R A AR R R
rhfn PR AR T 2 R AR SRR IR IR AR, TR
R EE 1 T VR i, Pazos®EPIMEST M, JLAE
AT I 0 VR K P B (Scomber scombrus)
WLBh & A Ak B4k, DA 3k S 40 i) L 2
Y25 1 R AR AR AR R 8O .

Zi b, AR EGCGRIIE X e ¥ % 4kt
JUL P L 2T 4 2 1 JB R A 10 41 i A H AT g 32 2
Sl R T WL 2R 4 2 b B K w2 G K
AF A 5% K KR RS TS BRI L3N 2 1 ARk
FEARAE IS5 7 TS B o

4 i
ALIGWEIE T A R B EGCGAE B X e & %
I o PR LR £F 4 2 1 R AR AR L, SRR
B, JBi&4r%00.002 5%. 0.01%. 0.02%. 0.03%
(I EGCGXT LI £F 4t 2 11 % A 24 A il AE 3
110.01% EGCGAb HEAH HUR f 4+ ; 38 i SDS-PAGE
i N T S R 51D 0 e E )
MHC. actinfIUEHEHAMNE G TVREVESEAX
4FPEE 1B EGCGA BRAT R fift 55 W i, EGCGAb
x4 E A RARPER. w15, 15,
M5 VS5 RVIS & & e A%k, nlfg
JEH TEGCGX X SF0 8 A B SR AE R, sl 1
R, WA ] fE 2 EGCGRIR I/ I 1 &
ISR R A, 3 S 43— S A N A /NI B 1 T
TG 5 A B A5 A, TR B0X 2L AR AR
55 o 2R T AR 0 6 R T TE 25 S T
E, WIXRM, EGCGXJE % % 3k f L £F 4 25
P14 6% A 41 o /6 FH % B 1] 2 11 A MHC . MLLC
S5, Al R X 3R AR T S

S
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Inhibition of EGCG on myofibrillar protein degradation of
Nile tilapia (Oreochromis niloticus)

ZHAO Yongqgiang ', YANG Xianqing', LILaihao', WU Yanyan', WEIYa',
CEN Jianwei', SUN Zuli’, ZHANG Hongjie "’

(1. Key Laboratory of Aquatic Product Processing, Ministry of Agriculture; National R & D Center for Aquatic Product Processing;
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
2. College of Life Science, Yantai University, Yantai 264005,
3. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Nile tilapia (Oreochromis niloticus) is an important economic fish species and has been farmed widely
in south China. In order to study the inhibitory effect of EGCG on the degradation of myofibrillar protein in tilapia,
the tilapia muscle was treated with EGCG with the concentrations of 0.002 5%, 0.01%, 0.02% and 0.03% respect-
ively. The effects of different concentrations of EGCG on the myofibrillar protein salt solubility of tilapia muscle
were investigated during storage. In addition, the targeted proteins of degradation inhibited by EGCG were studied
by SDS-PAGE gel electrophoresis and mass spectrometry. The results showed that all of the different concentra-
tions of EGCG had inhibitory effects on myofibrillar degradation, especially when the concentration of EGCG was
0.01%, the myofibrillar protein content was decreased from (82.42+0.65) mg/g on day 0 to (51.89+0.68) mg/g on
day 12 (37.0% of descent rate), while the myofibrillar protein content of control group was decreased from
(80.86+1.18) mg/g to (35.33+1.16) mg/g (56.3% of descent rate). The results of SDS-PAGE gel electrophoresis
and mass spectrometry identification showed that targeted proteins of degradation inhibited by EGCGE were
MHC, MLC and actin, respectively. The results of this study have some guiding significance for the preservation

research of O. niloticus.
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