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Extraction and Characterization of High—Molecular—Weight
CPIs from Silver Carp Liver
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JIANG Guangyang, YANG Juan, LI Meiliang, Li Shuhong
(College of Food Science, Sichuan Agricultural University, Ya'an 625014, China)

Abstract: In this study,different concentrations of the serine protease inhibitors
phenylmethanesulfonyl fluoride (PMSF) , different heat treatment and different pH were conducted to
treat on the crude extraction of high-molecular-weight cysteine proteinase inhibitors (CPls) from
Silver carp liver,and we investigated their effect on the protein response values and specific activity
of CPIs by HPLC with column of TSK-GEL G2000SW. The optimum extraction conditions were as
follows : the condition of extraction buffer is containing 5 mmol/L PMSF, 100 mmol/L Tris,and 3
mmol/L EDTA at pH 7.5, followed by pH readjustment to 7.0 after alkali(pH 8.7) treatment at 90 C
for 5 min. Then,the high-molecular-weight active CPI was obtained by chromatography on a
Sephacryl S-200 column,and it was identified as a high-molecular-weight CPI by the reverse
zymography method. Therefore, it may be conjugated with other protein or a dimeric protein.
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Fig. 1 Separation of Silver carpliver CPIs by HPLC of
TSK-GEL G2000SW without PMSF

1750
1500
> 1250
@ﬁ 1 000
750 -
2 s00
250 Mkag___¥7
0
0 5 10 15 20 25 30 35 40
t/min
B 2 A 3 mmol/LL PMSF & & fa BT BE CPIs B9 % iE & &%
REBESS

Fig. 2 Separation of Silver carpliver CPIs by HPLC of
TSK-GEL G2000SW with 3 mmol/L. PMSF
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Fig. 3 Separation of Silver carpliver CPIs by HPLC of

TSK-GEL G2000SW with 5 mmol/L. PMSF
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Table 1 Inhibitory activities of CPIs of the crude extracts

from Silver carpliver with Z —Phe —Arg -MCA

Under the condition of different PMSF
concentration
$RPOK T PMSF | B BRI | BT Lo i 1/
e B/ (mmol/L) (mg/mL) mU (U/mg)
0 0.61 1 040 1.70
1 0.82 1525 1.86
3 1.52 2 888 1.90
5 2.67 6 061 2.27
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Fig. 4 Separation of Silver carpliver CPIs by HPLC of
TSK -GEL G2000SW after heating treatment at
70 °C

1750
1500
> 1250

£1000

o s
= 750
= 500

250

0
0 5 10 15 20 25 30 35 40

t/min
5 £80 Cm#AREE&FE CPIs WEHRHEBEES S
Fig. 5 Separation of Silver carpliver CPIs by HPLC of
TSK -GEL G2000SW after heating treatment at

80 °C
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Fig. 6 Separation of Silver carpliver CPIs by HPLC of
TSK-GEL G2000SW after heating treatment at 90 °C
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Table 2 Inhibitory activities of CPIs of the crude extracts
from Silver carpliver with Z —Phe —Arg -MCA

Under the condition of different temperatures

HEB PR |, LT/
b 3 4 S M/
b T A [ 1% 1t /mU (Ulmg)

N

70 CHN#4 15 min 1.12 2 688 2.40
80 CJn#4 10 min 1.02 2 662 2.61
90 CIM# 5 min 0.71 2 357 3.32

2.1.3  CPls #2 32 30at 42 F 2588 4 22 5 4 09 0 ik
T CPls BT K IF A pH Fae 7P, H AR % Matilde

TR CPT W $E I %, 76 FL IRl 1 A 2 ik | R ik
FEBR IO B B X R TS Y R R A, B
2t pH 8.7 BlALHJF ,90 CHIA 5 min J&, F582 174
£ pH 7.0, Fr 45 A0 $2 AT TSK e 55 R0 AH 43 A
(& 7), f B AT %0, CPLs R 3 H v AR X437 Jo 3
43 (TSK _E AR B BFE] RT<<17 min, X} R AR %43 F
i =5.0x10%, MEEFF R 7R ) 19 25 g 5 A 1T 90
CHPAH (& 6), 11 RT>17 min B/ T 24 4 A 3
S35 90 Cn#Ad ( 6) ML, M B & B RT< 17
min #5435 30 96 P HE B BT (5 3), X AT RE
ST 90 CrEilh R R 8 W i PR RIVE R, KB
T iR oy T EB Ay Y 2% B I AR B, H AR E 1 =
53 F CPIs JLT-1&A 32 205200, B b n] LA ) W e
90 CHM AT T 45 A5 Bl 12 181 1 2% ] L) 4k 34 7 =
1750
1500
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N
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Fig. 7 Separation of Silver carpliver CPIs by HPLC of
TSK-GEL G2000SW after alkali-acid treatment
F3 MAEEWHBLEES & CPLs 1R &8I &
1% 5 4
Table 3 Inhibitory activities of CPIs of the crude extracts
from Silver carpliver with Z —Phe —Arg -MCA
after alkali-acid treatment

w G =N . He ¥ 1/
I L TRRAL 3 B TE M /mU
T SE 4 B R Ak BR £ /(mg/mLL) 75 P /mU (Ulmg)
SISOt 0.51 1877 3.68

[F13E pH 7.0

2.2 fif fa FFAEFE 3R CPIs B9 Sephacryl S-200 & F
UEI=Y

SR i 5 1) o A B8 By 58 K o il % B £ iU
HE) CPIs HLIRWR , 4 3.0x10° B 8 Ik ik 4 I 1B M )
4l 4 # Sephacryl S-200 4> 2 #7 (& 8), WA
FiE7R , 76 il 28 B0 43 1 0 J2 A L, 100 5 1 0 o 2
TR BT e A 43 0 43 43 (R AT R ), I HLRE 1S
S ARAR XS 23 I i 2% 2 L AR B AR X Ay IR
AFIXE 43— IO 2 38 4 14 410 7] 336 1k DA ARAIG , S5 7B % R H
A EE T XM UER A A —E XA,
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Fig. 8 Sephacryl S-200 chromatography of CPIs from Silver carpliver
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Fig. 9 Gelatin substrate —SDS -reverse zymography of

CPIs from Silver carpliver
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