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[HE] KRS ( Decapterus maruadsi) RWFFERT G, SRR/ Bl % — S5 S DLvE I B i R S LA
BN (acid/alkaline aided protein isolate, API/KPI), S #T LB AFEEHSHAEEH (total pro-
tein, TP) 4 EREAFALAL, 50 HOKIEMEE PG00 B ME BRI OT ST, T he SR BRI B — 58 P s 1t i o5
JEHLPK  (sodium dodecyl sulfate-polyacrylamide gel electrophoresis, SDS-PAGE) #5H /R, TP 5 KPI ¥ &%
SRELE A B REARILG, APLIITEHI WA [ Bt . WS SRS D IE 45 RRET, KPLORE 1 TP i 80% 1Y
BEG I, T APT AR 10% BO7K TGk, B2 R T2 2R 3R, TP (Y N IR G B A W fiid pH (., 4300k
3.059.0, i KPLf#0E pH {9 9. 0; TP 5 KPL N IRAAY RS IR0 60 °C . SOLIRME R L], TP
5 KPI W& 9 CIEYIA Boe-Gln-Arg-Arg-MCA,  H IR FESy Arg FIE A1 BA 38 K A i Pk, i 5710
SRR, TP KPL KA P 8 AT AR 22 2R 2 I 0 700 9 2] I 7S K I 22 2 R 2 1 R A Tl 1
A5 HL U R A 20 B B BEI 2 A R OB T
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Identification and Characterization of Endogenous Proteinase

from Protein Isolate of Blue Round Scads(Decapterus maruadsi)
LIN Yichen', LIU Weifeng', SUN Xiaoshu', ZHANG Lingjing', WENG Ling"?, CAO Minjie"?, SUN Lechang"*’
(1. College of Food and Biological Engineering, Jimei University, Xiamen 361021, China;

2. National & Local Joint Engineering Research Center of Processing Technology for Aquatic Products, Xiamen 361021, China;

3. Fujian Provincial Engineering Technology Research Center of Marine Functional Food, Xiamen 361021, China)

Abstract: Protein isolate was prepared from the skeletal muscle of blue round scads by acid or alkaline ai-
ded isoelectric solubilization/precipitation, respectively. The autolysis of total protein from skeletal muscle( TP)
and protein isolates( acid or alkaline aided protein isolate, API or KPI) , as well as their endogenous proteinase,
were comparatively studied. The results showed that endogenous proteinase had a strong autolysis capacity for
TP and KPI incubated at 50 °C for 120 min, while no significant auto-degradation was detected in API. KPI re-
mained more than 80% proteolytic activity toward casein, while APl remained about 10% of total proteinase
activity from TP. A similar result was found in myofibrillar based zymography. Endogenous proteinase from TP

and KPI had the same optimal temperature of 60 “C.. TP had two optimal activity at pH 3.0 and 9. 0, while KPI
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exhibited a single activity peak at pH 9. 0. Fluorescent substrate specificity analysis showed that the endoge-
nous proteinase in both TP and KPI had highest activity toward Boc-Gln-Arg-Arg-MCA, and released highly hy-
drolytic active to substrates with Arg residue in the carboxyl side. Serine proteinase inhibitors strongly sup-
pressed the degradation of myofibrillar protein, indicating that the major endogenous proteinase from TP and
KPI was serine type proteinase, which might play a key role in modori phenomenon of KPI.

Keywords: blue round scads; isoelectric solubilization/ precipitation; modori; serine proteinase

0 58

W5 (Decapterus maruadsi) FJEHTIEH (Perciformes) . #5F} (Carangidae), J& T BE/KMEH 2
w2k, BREEEWMEFEFET R —, 5, 2017 48, SEERSHP &8I 53.5 1, H
R I R 24.3 i, RAEEE N, HABEKNGIFLNME" . Bar, RS E88 N T m+
1 g UM R SR, ARSI TR RN, B Rl DR H s sl R Y B8 M U AL G Y
1 5 JEURL R R ] T BRI Al I T

ZEH S UITEEE  (isoelectric solubilization/ precipitation, 1SP) & —Fh Al F 25 (1 i £ A [R] pH {H F 1Y
VAR AR A S B, AR B AT . DTRE TSR I B2 B BOR . 4Rk, ARIEE T iR
A ISP AU AL Gt BE N T rp AR e Tl A e 2L s R 1, 4RI, ISP AT LIy B
. BRI R i HAB AT, 3] A R I OK ISR BT, T2 2 58 i 2 1 By [T s, kA O
JRAR AR SR 0 IR AR IR 2 R FH R/ TSP 3k IS R BB JILIA) R S SRR A S R A, IE
S ISP IEANY BB A e JIL PR PP 2 1 0 [T i, JE R 4 A5 380 1) 43 88 B I LA S A A T A

E— DTS A, R B 65 3 B 28 TR INFABE I AL ot B vt 25 th IR IBE I 25 A i B 5 . AiTI B
e, R NUER A FI7E ISP % pH (T i R A G AR AL, R BRIR T ISP 43 i3 4 141 ) 55 gt
B B T UK A A PR 3, midk ISP il #5415 2 B9 JLER R 1 REBEAS DR AR WUBSK AR 1 A 52 5 B
fREEF ) HUknT L, RS TSP 43 B I BEI 25 A T RS2 i HE R TR R LR K IR PR 38, H
GO o TS AL G 40 BE BE IR 25 A W R PR 3R B B ) WF 28 76 4 A ( Pennahia argentata) (6] . g
(Scomberomorus niphonius) BN =T ( Hypophthalmichthys molitrix) SR AR EIE, XLl
W R, AV E G L AL LT 445 & A 2 Z R J H B ( myofibril-bound serine proteinase ,
MBSP) i/ S A BEIE 5 1A 2N IR U, X T EERe2, SCER [9 -10] 4k BINLA PRy
MBSP FNZHZEE (A L, Sk b — 38 0 WU 27 48 88 1 i A 00, & B MBSP HA B g 114 LB T 4
KRG R, e AR AL Gt Bt i B BE RS 25 A rh i SRl SR ] . (B I RS2, ISP L REfE [H]
AR U LT 4R 1 SRR, KSR SRR S mi K e R B i . 583 ISP %
A 2 B A I AR pH (B S AR 2o 0T A TV B 1 0 35 1 e A R, B, ISP AR
I BEIE 25 AL LT AT REAN 6] TAE Ge i (Bl i o RIT,  EAEEXF DRSS9 ISP 23 B3 2R 1 BE I 45 f 1
FAPLERRIT ST A0 AR DLRIE , AT LK RIS LN 2 B x5, A A R 7 s s i H &
REMRRLE, 456 RS DGR 5 UG ZF 4E RS X R M ARG HEA TIFY, DIBIA 26 ISP 43 iR
(IEE IS 5 AL BF A P LR Ll

1 #RE5FEE
L1 #RENE

WRES, BREA150 ¢, WTEITHEEE Y.

LR REFABHID G5 (mung bean trypsin inhibitor, MBTI) J& A< 5255 % Jr B 445 2 Y, SDS-
PAGE H#s#EE AT Thermo Fisher Scientific 2 H) (%) ; Boc-Phe-Ser-Arg-MCA 2 MCA 265 K
JEYI T Peptide Institute 2 F] ( HAS) 3 “heFEREFREN (SDS), £ W (2 - &FE L) UL
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iR (EGTA), £ —BPUZ 8 (EDTA), Trans-Epoxysuccinyl-L-leucylamido (4-guanidino) butane (E-
64), Leupeptin, Bestatin, 4-(2-Aminoethyl) -benzolsulfonylfluorid-hydrochloride ( AEBSF), Pepstatin,
JGT Sigma AR (L) HAKHE N E =i 4,

PT -2100 ZH 2151l (Kinematica 23 ), #t:); UB -7 B pH i1 (MF4EFEIA A, Fit:); Avanti
J =25 B B ML (Beckman A H], 35 ); Mini-PROTEAN 25 [ i H1 7k & (Bio-Rad A 6], 3
) ; G: BOX BERAZAL (Syngene 4], H[E); FR -8200 264 (JASCO AF], HA),
1.2 XWHE
1.2.1 EEANE

PUF RS TORR AR, A BAERIAE 4 C N T, ARLERHER . B ISP A HI & B &, IER
AL 48 (total protein, TP) FEAXFIRSEATHLE:, Hir, WRIGSHLA TP & B3R BOH i 3 7
BEREESIL, LN R, HA i H R e A, W R 65 LR DA 7 — S5 S UTTE 1Y
M (acid/alkaline aided solubilized-isoelectric solubilization/precipitation, APL/KPI) |22 Fij i
FEMER L Hl, BARREEER Y, BRBHIASKOKLL 1= 8 M E IR A AL, 23/
1 mol/L HCI 5, 1 mol/L NaOH &5 pH B354 2. 0 F1 11. 0 FEATIRMR, B.OJa e FIFiast sy, JFMy
pHEZE 5.5, ZBUEWEAETTETR S E AR, MAE BRI EMIE pH (2=, RISY APT 5 KPI,
1.2.2 SrEE N H SRR

TEAS R =B AR I A 7.5 RHARFIZE 0 A (20 mmol/L Tris-HCI, 0.5 mol/L NaCl,
pH=8.0) LG, B 100 pL 4% F 1.5 mL L& H, 1650 C4r 3% & 0, 15, 30, 60,
120 min, WEELHRG, SLRVMA 2 AR 8 H BTA R (20 mmol/L Tris-HCl , pH =8.0, JBifts)
1% SDS, 8 mol/L JRZE, FiE/E2% B -HIELEE), IFF 95 CMI 20 min, SE2 G BIFE
Z M Laemmli 25" J5 13647 SDS-PAGE Z32#7 .

1.2.3 KPR PG Y 42

IUTP, APL I KPI 45 100 g, Z05lINA 4 f5AFZZE I B (20 mmol/L Tris-HCl, pH =8.0)
HAHE, WG AI3, 12 000g B5.OBU R, EVREER, 4> 944 WTP, WAPI Fl WKPI,
1.2.4 G 700

%A 11 TCA FIVAPERR & S0 =1 . B 100 w38 244 B 09 B B A 900 L 1945 5t 1 43 4%
1% B&EE RS2 B 1, 40 CIEE 30 min, SZRUIA 300 pL i 534k 30% TCA 21k i, 152011
SN2 8 000g BS.0> 10 min JG e BV, it Lowry B I FISWB0 T A PEIK & &, IF R A
2 b, TEIIHAL (U) 5 SCRBRSMIREL 1 wmol B 2R P 2L B 1t

WUR LT e RS 2. N kel B 65 LA LS AT 4E 2R 1 b 45 & Rl 22 E IR E (A (MBSP) P % LR
LR AR T, AR LIRS KA A B S 0 % A5 WU £F 48 55 (A R PR T LR 2T 24 28 14 i
TR, HAARSER Ry WIS AR A NLR WU LT 4E 8 1 2 SDS-PAGE SE i LA Wk BN 1.0 ¢/L.
¥lg 5 SDS AR IR A, B4 LA, JRE MRS P TRIK, 455, BREUE, BAE
JEAEAIEL 2. 5% Triton X-100 AYK/K 45 37 5 7 LA 2Bk SDS (& M, Bl RS B A Z il B
1637 CFE 24 h, HFSWEiEkdkir e, BAEaURLT 485 2% Rawdkuen %51 B 7 % 17F
il e .

1.2.5 JEFER pH (X A5 R

1) OB, B100 Wl iE 245 B 0 BRI A 2 900 L 7 5 i 7080 1% B E & il B
SYHIE 20 ~70 C T, 1. 2.4 ke B .

2) il pH {H: B 100 L 3 2475 B A BE RO 2 900 WL & 4040 1% W& 2 YA TR) pH (2%
WO, T 1. 2.4 5 IE RS . HohORTR] pH (028 whE 4> R . NaCl-HCl ZZ b (pH =
2.0), HZAM -HCl Zl (pH=3.0), LIRFNZEMW (pH=4.0~5.0), BERE MWW (pH=6.0 ~
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7.0), Tris-HCl (pH =8.0), H%#R - NaOH (pH=9.0~10.0), #fR%E 44 - NaOH (pH=11.0),

3) pH fEFaENE,: B 20 Wl B 5 80 pL 100 mmol/L IA[E pH (HZE Mk (pH=2.0~11.0) &
A, TEZERTHCE 30 min J5MAZ 900 wl 7% B 5340 1% W 8 H A9 50 mmol/L Tris-HC1 (pH =8.0)
e, 1.2, 4 DN E RS
1.2.6 2 XS JULISTET 2 0 e A LA S A 1 BT ol 50 A 52 s 0 s

W25 IS5 R R AN HIRITR AT, FUK BACE 30 min Fo4r RN A, #EIARIL 1:2 5524
WURET4E (6 /L) MIZEnhilk A RS, BT 50 CWEE 120 min, B/ 317 SDS-PAGE 7304, Frhn A4l
i) By HAE AR R H B Ol . MBTI, 0.02 g/L; AEBSF, 1 mmol/L; Leupeptin, 100 pmol/L; E-64,
10 pmol/L; EDTA, 10 mmol/L; EGTA, 10 mmol/L; Bestatin, 10 pwmol/L; Pepstain A, 1 pmol/L,
1.2.7  FOLRY

1) DOCRYIEERE . SR, 78 900 L 20 mmol/L Tris-HC1 (pH = 8.0)
A 50 L BYAEFERT S0 wL 10 wmol/L BYZOLIRY), HiRiZiIE>I, 50 CHFHE 30 min, HIA 1.5 mL &4k
W (VOK) VOHEE) V(RNEE) =35:35:30) &R, RAZECIEEEETTHINE SO iR AL I
1+ 380 nm AULSF K 450 nm RYZOCEEE, X IRAHZ MR TOCIRY) . BHG 8AL (U) & LN
FEAEPBEE ] nmol 7 - &3 -4 -HIEFTE (7-amino<4-methylcoumarin, AMC) FriGha, A[F2EH
WY A . Boc-Phe-Ser-Arg-MCA, Boc-GIn-Arg-Arg-MCA, Boc-Gln-Ala-Arg-MCA, Boc-Ala-Gly-Pro-
Arg-MCA, Boc-Arg-Val-Arg-Arg-MCA , Boc-Leu-Gly-Arg-MCA, Boc-Val-Leu-Lys-MCA, Suc-Leu-Leu-Val-
Tyr- MCA, Suc-Glu-Pro-MCA, Z-Arg-Arg-MCA, Z-Leu-Arg-MCA, Leu-MCA, Lys-MCA,

2) IR AR R R POGIR P BRI . 7E 20 mmol/L Tris-HCI (pH = 8.0) HYZEnfiiirh, Kk
I S AR R A0 I AU AR IR A, LA Boc-Phe-Ser-Arg-MCA 1ER#¢GIRYI, 7850 CARVERPHHTFE , Ml
TE BT T,
1.3 HiESH

rE R sEs ) /0 EE 3 IRLLE, A Microsoft Excel 2013 #EA78IEACBE , SRIEIIME . W,

ZR51118
2.1 ER#SSBEANESMEE

W 3 BB E T 50 CMF A AR DS B B R oL, 450K 1 s, AT, 3 4&E
B AT S S 0A A LR EE S Lsh & 1 2k (T 1 #iskanic) . Bbsh, ISP 3kl & 45 21 1) KPT &

< MHC

—AC

a) TP b) API ¢) KPI

UL Pk iE M—FRHEEE 11 ;9K 3E 1~5—50 CHEF 0,15,30,60,120 min; MHC—LBREE (I S 4 ; AC— LB & 11,

Notes: Lane M—Standard protein marker;lane 1~5—incubated at 50 °C for 0,15,30,60,120 min,respectively ; MHC—myosin heavy
chain ; AC—actin.

1 BE#SSEEHE8SMK#BN SDS-PAGE 447
Fig.1 SDS-PAGE autolysis of blue round scads protein isolate
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FIAAT AR 5 TP 4UARME), X UEmIndik ISP fEA RL IOK B YR8 (U4 4, ATIpF o™ Bk, it
Fi% . B ISP 3 AT L35 B 65. 0% 55 84. 6% M NLALEEE 1, X S5 1 945 R AH—3, Bl 5 I 5 B i)
MRER, 3 AR EANFRER A SREMINg, Hh, TP M5z, K 30 min X MHC 4%
WL e 2ok, MT TP 41, KPLALR FH S REAEAR X 555, (HIH R 5s T APL 4, A IR 0 3 A2
SREELL I, TP 5 KPLBEAE 50 ~60 CTHHR R P A AR S ARG IR — TR, B S,
RIS 2 T8 A & AR H SRR T 300
2.2 KBRUEGEHBEEAN

R 12D A 1 HORRIE S B R SRR A 25 S, 6 K TR AR Y S ) T
E, GERANE 2a s, SXIRA (WTP) AHEL, APL WS A0 A B A XS TS f1 (LLF f R WAPI)
{H 10% , 1 KPL ) B3 (LA f@FR WKPL) WIGR B T 80% LA b 28 I Bis Pk 38 2k LR 2 4% it
i (E2b) ATLVEH, TP 5 KPR 2AFAE 3 Pk Sk M URF 48 (1 i R i, o7 i
A3 Z4 120, 110 570 ku, AHXF T TP 5 KPL, AP WUV AG K600 5] GE A LB 21 458 (1 () werdy, KW
AP HAHIE PR 2R B R TR ARG, X 5K 2a USSR —30, AN, Sun U FIAL ISP B KPR
AR h AR B B, JRAEREE S R F KNS e T B R B T SR, XS T AT
et pH A, ZKIEMEE U BE R A5 N A A e 1k

120 WTP WAPI WKPI

I ku

=

= 100 180

i 130

<

S 72

£ 60

]

e
= 40
2 20
.

=
Z
0
WTP WAPI WKPI
a) M5 H K f# G 71 Casein hydrolytic activity b) WUE£F 4k fifi 1% Myofibrillar zymography

B2 EESsBEOKIEEAHEEBENSN
Fig.2 Proteolytic activity of blue round scads protein isolate

2.3 REM pH Ex/KAEEBEFNNEME

PABEEE OIS, 5 WTP 5 WKPT H 8 (R el iR . il pH (A5 pH [ERGEE, 2558
K3 fin, Al WL, WTP 5 WKPI Sl iR 60 °C, HIRE FIFE 70 CHf, BEE I Pes TR, WTP
[ pH =9.0 5 pH =3. 0 4RI fe = /K B 25 06 %, ELFE pH =5, 0 Ab B —ANI4JE , RE TP
FFAEMMEE AR (INZEAREEAMN) . RUEEAR (WALEAK D) UKHSEARKB/LY , 1t
S5 [16 - 18] HuBERE faMEH A MHSUE AR D (fE pH =3.0) , #MaMHLE AR B
(& =5.5) , BEMALSIEAM L (5@ pH =5.0~5.5), DIRERBILAZERE R (HiE pH =
9.0) ") At 24 YR 2R P A B pH (ELAS SRARL

3—J5 1, WKPLWIM{YAE pH =9. 0 HA 5= i B K Af s ), Xt WTP IR EE7E AR pH A
NRRRENE, TLUE R AR pH (EYE I RRRE, FRBIAE pH = 11.0 B, JEAEER 4
WK T, AHILZ R, WTP Wik 2 (R AE Bt pH (N B RIFmRE tE, XY pH =11.0 A,
WIRBEDREE 70% W9TE T1, RS Rt — RS2 T Bl 3b o WKPI (Wi pH (E45 5.
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— 0.8 W10 WTP WKPI
P WTP WKPI ks
2 < 0.8
S 06 E
£ g
Z 05 £ 06
;04 :
£ 03 04
8 e
=] =
£ 02 =02
= 01 i
42 =
Z 0 2 0
£ 20 30 40 50 60 70 2 3 4 5 6 7 8 9 10 11
T/IC pH
a) fizidi i B Optimal temperature b) fizi&i pH Optimal pH
— 120
- H=3.0 H=9.0
= 100 P P
£ 0
60
g
£ 40
2
[aW
S 2
S0
2 3 4 5 6 7 8 9 10 11
pH

c) pH & % PE pH value stability
VB - WTP—42 2 1 A9 7K 3 M 2 11 B 5 WKPT— 880788 A — 45 1L D 0E (9 23 B9 2 11 (/KOs 1R 2 1T g

Notes : WTP-endogenus proteinase of TP; WKPI-endogenous proteinase of protein isolated by alkali dissolution-

isoelectric point precipitation.
B3 REMpH EXNZREEKFEEBEBERETANZN
Fig.3 Effect of temperature and pH on endogenous proteinase activity from blue round scad
2.4 KigEFEAEXFIEEARTERNRERE
¥ WTP Al WKPL N ZE B e pg LR LR 4k, A [R]85 B 50 004 e e 1 10
K 4 Frn, 184 #9 SDS-PAGE 458 & 3L, WKPI A8 (A i S0 2] b T4 & E, HENTE pH {Eﬂ

Wik, WU A A AR P I A T

MHC MHC

AC AC

a) WTP b) WKPI

Ul M—AR 1 1 1—HLBE ; 2~3— WUSL 27 4k 45 11 7% 50 CF 205 7 0,240 min;4~5— UL 27 4k 45 1 5 i 7
50 CF 439107 0,240 min; 6~13— WU £F 25 7 (4 5 8 40 1 570 25 7 5 240 min, {Rﬁﬂ 4 4 48 550 235310 2 0.02 /L
MBTI,1 mmol/L. AEBSF,100 pwmol/L. Leupeptin, 10 pmol/L. E =64 ,10 mmol/LL EDTA,10 mmol/L. EGTA,10 pmol/L
Bestatin, 1 pmol/L Pepstain A,

Notes: M- protein marker; 1- crude enzyme; 2~3—myofibrillar protein after incubation at 50 °C for 0 min and 240 min, respectively; 4~5-
myofibrillar protein with the presence of crude enzyme after incubation at 50 “C for O min and 240 min, respectively; 6~13 —myofibrillar
protein with the presence of crude enzyme and inhibitor after incubation at 50 “C for 240 min, inhibitor: 0.02 g/LL MBTI, I mmol/L. AEBSF,
100 pmol/L Leupeptin, 10 pmol/L E~64, 10 mmol/L EDTA, 10 mmol/L EGTA, 10 pmol/L Bestatin, 1 mol/L. Pepstain A.

B4 MHEFIxF WTP F0 WKPI 7k #% 5 JE fa iU 77 4 59 225 T
Fig.4 Effect of inhibitors on the degradation of tilapia myofibrillar protein by WTP and WKPI
http : /xuebaobangong. jmu. edu. cn/zkb



52 1] MR, A W PES B AR PRI PR IR R 2 Rk IR - 103 -

BARMAURA YL 50 CWFE 4 h 5, 25 A EARIE I 0 3 B FEM, A WTP Al WK-
PIL LR EF e 25 AL 0] DL R JLER B A A (MHC) 8852 2R, N T 5042 W K 0 1 B
IZERY ) EE SRR T N FEZE BN G, G5B, B A 3R 5 0 vk o7 A 4 o i (R 62 LR
ARG D AR R LR4E, BUWE RIS A LR B AL T 2R AR A, X5 WTP ik
pH EMEE R —2 (WHE 3c), XTI WKPL 4, #0550 (4 30 il /F AR X 52 o Bl g, Hirp
ZR B H B 65 MBTI, Leupeptin LA} Antipain Xf MHC MR G SRR B, MEBEA
B F) EDTA | EGTA, PR &AM E R E -64, RAZMRE B HIF Pepstain A DL %
KT 1 7 Bestatin X A U5l (4 7K it BAHR A0 A0 VE I . LA B4 RRIWT, 75 pH =8. 0 54 F, R
S5 MLIA o3 U EF 4R AR 1 0 2N R O 22 R AR 2R B A, M T s R a A, LA
TN TR RS T O A
2.5 JKiAMERAEXT MCA IRYIKEFE

FIHZEOCE Y X WTP 5 WKPL Hh N il 09 Fp 2R g 47 iF — 20 080, SRR 1 o, fER
pH =8. Off, WTP Fl WKPI Xf JR &L P1 A7 R Arg 5% 310 2 KA #8570 K i 16 P, JEHE Boe-Gln-
Arg-Arg-MCA, FIATEZ pH (B AA1F T AL T ZK A 16 M 10 2 g 2R 1 il 2 R0 1 22 4 R B 1 g

Lhidi 9 K Y) Boc-Phe-Ser-Arg-MCA Xf 42, ZEEAR[EHNHIFRIXT WTP 5 WKPL N JPE 1
RN, S5RANEE 2 7R, MBTI, AEBSF il Leupeptin 5% 25 H BEHE PEAT W2 00 HMEH], X duut
— AR T oy B AR P N TR TR IR AL, A, SR ESG ) EDTA X P IR EA o3 40
YERT, HEDAT B2 T & P O 4 8 B TR B B s,

#1 ERSSBEERANRERSHBORDTIESN 2 MEFIMERSSEEANRLEEQBEHZMN
Tab.1 Substrates specificity analysis of endogenous Tab.2 Effect of inhibitors on endogenous
proteinases from blue round scads protein isolates proteinases from blue round scads protein isolates
ey 21 e
Fﬁ?% Substrates )FEXT(ﬁ Iﬁf Tfﬂ lﬁﬁu ?I(IJ m] ﬁﬂ}lumrg *E XT {ﬁ I.i
Relative activity/ % Inhibitor Relative activity/ %
(10 pmol/L) Inhibitor .
WTP WKPI concentration WTP WKPI

Boc-Phe-Ser-Arg-MCA 100.0 100.0 Control 0 100.0 100.0
Boc-Gln-Arg-Arg-MCA 476.0 358.3

MBTI 0.01 mg/L 14.8 10.3
Boc-Gln-Ala-Arg-MCA 187.0 216.4
Boc-Ala-Gly-Pro-Arg-MCA 71.8 83.8 AEBSF 1 mmol/L 8.1 7.9
Boc-Leu-Gly-Arg-MCA 37.9 61.1 Leupeptin 0.1 mmol/L 9.6 6.1
Boc-Val-Leu-Lys-MCA 29.7 30.7

E -64 0.01 mmol/L 84.6 100.0
Suc-Leu-Leu-Val-Tyr-MCA 9.1 4.5
Suc-Glu-Pro-MCA 0.7 0.6 EDTA 10 mmol/L 35.3 24.5
Z-Arg-Arg-MCA 38.4 43.2 EGTA 10 mmol/L 36.6 24.5
Z-Phe-Arg-MCA 23.1 18.7 .

Bestatin 0.01 mmol/L 100.0 97.4
Leu-MCA 8.6 1.3
Lys-MCA 7.8 0.5 Pepstain A 0.001 mmol/L 100.0 92.2
3 #it

RS LIE R B5 x5 42, B 1L 5 ISP 73 B 45 (1 oK s PR AR RO B A e i, 25 R R
W], WERSSILUA A e FOKIETEE M, T2 R ISP il 6 5 2325 8 E rb A A 0 i % P R At
Ko MHZT, Wik ISP il & (70 7 2 1 U0 P B B e i 0 oA gt o, ELRG B ) P R 2 1 Bl
[ R, PN i Al BRI VE T 5 AL ISP 23 EE 1 AR BEBE I 25 i) R RN
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