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W OE MASERETHEENET 2~ 3cm B RE M (Haliotis discus hannai Ino) ¥ & H
AR BOE R B BOE pH IR 1 & RETHHNEWN, SREW . ERERE SOCTHEL
B 4.89 x 10°)/mol; B5E pH 4 2.60 1 5.00, X H&E pHEM RN . HEARFEFRER
B HEHAS, £ 1 #E TS, B A W EOMEERARENMHMEM, T R
Mg+ MAA — MR,

KRR YLAM.EOR

L% 8 ( Haliotis discus hannai Ino) BB 2 4 AUSR I 49 | JF 46 I &2 H 8%,
FTESMEES PEMBELTEE, B FEEBAEERSR, ELFERERHATLHE
A RFECTER T —EHHE, BARBEZ RN ERFEAME,

HRPLEE MW TRE, BT -2 s REEE 1989], BEx
R R RER T EHTR R B AR ERE LK, 1894 FXEMEARE
T RS I8, A SR R AWK [ H IR 1956]. Z A H RS X RS R M A
AFETUPE, BRI T HEEME MR ENHEENSER BRIV ENTRAEHER
BREMYERE, BN HEABOERSFENTRDEND R, A TR RMHNER
WALEE R JUA R, AT FE 38 b X3 HI A0 AR 3 F DASR b, T HL O A TEORHE 2 AT J7 RO 3R 1542
HERT SRR , H LR A TR EARFB R TR

1 BrebA Tk

1.1 MRRIES HAE

LRSS A/N A 2.14~3.00cm,1993 £ 5~7 AR B RKEKFHRE AR ELHF
¥, 0 1992 sEFT R, SRR R M

1.2 HEAAbH

B IRUELE FRE B K, 5 T KA P, R A A T YUIRR S S5 e AT 40 38, 1 SR L 0K
BRNBRNEEREEFTOBOBRRENE, RREROESSR, AR ERKHSE HFE, B TR
BoKERER

1.3 ¥R B
R RIS B S A B S R (KA @ BTES 10~ 15 AR ER), kHaER
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HOE HAE R T K INA VKR K , BN R TE kB B B, RIE 7E VAC2S U B ¥8 VR B Bl
LA 12 000 ¥ /5 (92 B B0 30 7080, R AL SRR LW, BV HIRS4R . LA RRIR R
£ 24 /MR HTSE R

1.4 FJOMEHWETE

EAZH Lwary S EA—BH RN E [P REAMEDE 1978], 8. BEi&
R EREPEEMA2NBREEEBR | mL MK 4 oL, Z 5 I AHBER K 1 mL, #8
20 5340, A 0.4 M =FBERR 2 mL K IEBE RN, BUL#F B 10 404k /5338, BXIEW 1 mL, b0
A 0.4 N Na,CO; %% 5 mL, BIIA IN BE#EN 1 mL, F 40CTEBAHE B € 20 5744, 76
680 nm FEK T LA WE , DR BAREL, N BREEMAARRBER, SWA 2 mL =8
BRERARE, HuFARES .

B AENL FE—EN pHEMBETHREA 20 54, BEAMKF 22BERE M4 1
rg BMEBMNEBEREE X — N EABRIL

2 HR

g

3

2.1 EOBSEENXER

ZEpH KR 6.28 4T, IREXEND 2~
70C,RERIRR 5 ~ 10T, [HB /KB ER T E
BEBE S, KDL KR E R E R
REIEE L, NESTEL.2~50CHE
BB R T B St ¥ LA, #E S0TiAE

&

&N K NGRS R/ ERAR)
& 3

(=]

0 20 30 4 0 6 10 mgcc

B 4 (85.8 + 8.66) 18 J1 .40/ TR AR, T i1 %ﬁ#ﬁ;amﬁﬁsﬁﬁﬁig
EREEN FFATMRETE, THRKEH Fig.1 mm@o@p&mau@mm s protease
OCTH SOCTEHE IHEAEE(«=0.05), activity and temperature

Bl e E IR 40 ~ S0C, BB N S0C, EREERE AW QufEik 1.13,ELEEE N
4.89 x 10*3/mol,

F1 HUBRNEOMESRETHREARNENRAB/REAR)
Table 1 The protease of Pacific abalone in different temperature

BE(T) 2 10 20 25 30 35 40 50 60 70
FEOMEN1.7+1.15 16.6+£0.23 20.0+£0.96 27.0+0.78 42.4x1.78 57.8+1.10 75.7+3.18 85.8+8.66 50.3+4.50 26.4+4.00

2.2 EEES pHMXR 22 WLBHLRGEIH pH
EAMEERN 280, % A pH i 4t Table 2 The pH value of degestive system in abalone

SO S AL pH A AT T WE, B kR wE A B AR
RN R A, M E R BB 16 1 16

pH { 6.3~6.8 6.9~7.5 5.5~6.5

LRERME 2, B SR EN
EAEZPE, HILERERNY
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£ SOCHIRE &4 TF,pHETEE 5 2.20~8.82 R (BE X 0.30~0.50) EHBHE A
R EK/IRES RE 2, NESEFEH, EABME BN T B R, 45 7E pH=2.60
MpH=5.00 4, G A AR (332+10.2)E S B0 /FRHELE (162 £ 11.7) W& I B4/ FR A
L THRE(«=0.05)XAMEZRWEREFE, pH=2.60 LHENEEZET pH=5.0 LLHE
F1{, 7€ pH="7.00 LG 816 A EAE IR 2%, IR EP 2 B BB I %38 pH R 2.60 F1 5.00,

F3 HUHMEARES pHETHEAXRMD(EHELER/TBER)
Table 3 The protease activity of Pacific abalone in different pH value
pH{E 2.20 2.60 3.00 3.40 3.80 4.20 4.60 5.00 5.40 5.84 6.24 6.75 7.19 7.64 8.00 8.45 8.8

EAMIE N 20+ 332+ 26+ 12+ 9.3+ 76.8+ 12+ 162+ 150z 126+ 58.1+31.0+24.1+17.4x18.7£27.1x 29.1%
10.9 10.2 12.4 37.3 7.80 10.2 16.9 11.7 6.12 5.14 5.45 6.11 2.9%4 2.24 1.40 2.00 0.810

350 ¢

200 ¢

AW B NINE IR LS DR AL 3/ E 49

100 ¢

— .

' A re iy Hﬂll
0 2.0 3.00 1.00 5.00 6.00 T.00 8.00 o.00 P

B2 HOARBEOEEAIANS pHEMER
Fig.2 The relationship between Pacific abalone’s protease activity and pH value

2.3 JLME&EEFXEERZ W

RAWERBE FHARESRBIEBEAE 4, B ENEFRE T=50C, %M pH=5.00,1
mL FIEE 0.5 mL & /B3 FE R 0.5 mL WRERAE, MEMBEARNREZBX R
ZERRFES A EFEL ., HE* (O (Ag* ZF B F xR IE S R BGR MM GIE R, M2 (R
WA L B H{R B A

Fd4 EEBETHAERARE KE
Table 4 The species of metal ions the sources and concentration
ﬁﬁm% Li* an" 0124— F€3+ B82+ HJ2+ Ch2+ an+ Mgz+ Ag+ ng+
fe&% LSO, MnCl, CuSO, Fe(NG;); BaCl, Pb(NOy), CeClh,  ZnSO, MgSO, AgNO;  HgChL
BTHE #HK2x107*M 1x10-°M
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x5 YUBMEOBESREFHFERATHEAXNMNEN LAY/ ZEAR)
Table 5 The protease activity of Pacific abalone when metal ions exist
£BETF FBHHO Li* M?* 2 Fé* Bt PR*  Ca*t 7ot Mg*  Agt  Hg*

ELBES 47.0x 43.7+ 46.7+t 33.0x 59.7+ 46.4+ 46.0x 42.3+ 43.2+ 50.5x 22.6+ 15.4%
2.51 6.63 0.780 3.24 3.68 3.92 2.62 1.6 4.06 6.42 2.37 2.15

Al 100 2.8 9.2 67 126.7 98.6 98 90 91.7 107 48 32.8

3 itTis

3.1 EHBHNBEERE

R — B SR — B, 5 B X N R M AR O, ) R 1 A S o X R B A T
Sk IR T R — O I AR SRR B S BE N, 55— 7 TR I A E T Sk, B L R T —
DF BRI B A T4, 5 5RL A4 0 pH 18 | R I 8] S4B E I, B R N R — A RE IR
BE”, b R S R . AT G R BEE M R, Bl o T A ¥4 5 i) A HAR PRI
XEBR B EERE A G ERER o 5ol 155 5% SIS A4 0 8 e R 0 2 SR I 1], R
PR RIFER , BB R B T . EEWABRMAT  BHARYHITHNREMH KK, X
MM AERFRCERE R T AEBRENART . BEREERREE - EXRMTAHERELY
¥oa, BE RN T R R EE KRBT, SIS M E B LS 548 SRRES TE M AR AE 1L
B, HURAE BT B AR E AT o 3 R BISChrR R B o, R S R B R S B, 1R
HEMWRERFTELINK, RENMREBEEERE—FEEK,

3.2 SIS HEILIER pHEREA/MS pHER AR

X A BB ALTE ) pH AE 9 8 A SE 36 2R R R 4K, B Tk 4Ry B 2l o B sl Xt
BRI, HOF A — B, ERWANMES S IANHEEEFHIYWNYBE pH A
fEER 5.5~ 7.9[Fred 1977], AWM AR 5 HHE— 3, A, BT 0EF R RM, &R LR
REMNBAREN ST HTE , T HRENSROEHZ - EWHERE, FUEARFTS
Ja R RS SR 0 7 Bt 08 — B TR AR SE , B O T SRR I SR8 pH (X 38 R R L b 3
BREXEE,

BEHBHRAETSHE EEOE . HYEEAB . ANEDB. BEAMS, BE pHE
MBERESEQMOBEAMRAXRR, & BR8N RY . BiE pH BEAMEY . M
9 W B R R 43 B0 2K

BMAXEARLCBHIREXTRAEAN, R ERSEIY I RIATARMENE
&, {E 3% Noris #1 Mathies[ 1940, 1953 | A R B 45 . EXF MY HAFEE EAB, M A
Vonk([1953].Gibson[1953] % F 43341 [ 1987 | #E Xt F} e K MBSt IN IR T X P45 R, HXI £ 4
(1990 F M A P EXEFAR R B BOME LB, T pH=3.00 X4 TWETEEOBNE
B MHBERRLFBEEENMATE AR, AR RN EERARBEEOEEKY
o A B EBE[1980 Fhif4 (3 B G IR N HBEH ARSI, REHS
) 40 S 4F ( Homarfus americasnus )« H 4% B 85 ( Ostrea imbricata ) ¥ B ( Dendraster excentricus ) 1§ £&
% (Asterias sp. ) PHFABEAR, SRM T ELEHEIVTAFEEEOBNSLRET
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g, ALRMEREZY, YAREQMUEYHTERAN , EHARTE pH=2.60.5.00 4 i} 2
i, BB AT A pH=2.60 ALMEHEERK T pH=5.00 b8, —HkiR, BEQRE
LR A B QR IT RS RE AR, B B0l pH M EET LR ER 0BT, X
MEZRMERRB UL UM FETREAN. KELMREBENSERMEF,MS
Norris #1 Mathies[ 1940,1953 19 &8 H1E , XHE R T S EHAE —HRWEHE 2B HRIE,

3.3 ZRETHNEOBHER

WEY R EE MREERRENER, R AR SR MAFS YR
LR M T INGR , BAEA BE AT RE I EE R AL A (1T, X B RBE R Z A8
BB, BTk, K RESREBES KD MEBEKPESHEHERE T,
Bryan[ 1977 &% X $% 81 ( Haliotis tubarculata )& R BT RBUERA#TNE , R KXW . HHALT
FXT Ca?t . MZ* ., F BAMBEHRE, 2513%5(5800+4 200). (13700+1 100). (4 920 +
2 620)mmp/g THR, XHERNWFAEEENRLER , RUEYNXEE FE T —EHB M
HCEFEIVDETEHTHA, AARYLAMNLERRTRBFER AR L#KE, BN Lk
PSR E LR, B S ATREIM Mt FS* B TR EANRABREFEANER, KA
RELBRETHEREFARASMEYERAE ARNEERA SN, EXFA 287 fE 28
AR R PE IR LI

— RN ESBREFHBOMEN, ALRMNERBIEEL T X—&,C* \Hg?* . Ag* Xt
BENALBEEBOMEER. WA H 2 X 4 ( Penaeus japanicus ) & JINUF ( Trachypenaeus
curvirostris ) B 1 AL B A e 45 SR L R A IR KM BIVER .

T FREFPNEXSFAEANEREF MREBAEENESREF, AXE
BEFEALRSERNFHRMEERS, 24575199313 /9 76+ B X FER P H 04,
PRk A 21985 IRIEEFL A MA THEB P FE Ca2* (Fe?* \Na* Mg* , HiEA TEHB P&
My YRR ML ER, XEMARE TR A TRAE YO ERME TR KT,

AXAEERBEREKFF RO LA RBRT N, FRPHFIRERFLERARLH ERELFARAF B, 4
i fhﬁ;#mﬁi‘-ﬂzi&#k#dﬁf'—?% M BHtE,
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THE STUDY OF PROTEASE IN HALIOTIS DISCUS HANNAI INO

YANG Hui-Ping, TONG Shen-Ying, WANG Zi-Cheng
( Dalian Fisheries College, 116023)

ABSTRACT The protease of the Pacific abalone( Haliotis discus hannai Ino) was measured during
the length of 2 ~ 3cm by means of spectrophotometer. The optimum temperature is 50, The optimum
pH value is 2.60 and 5.00. Under the optional temperature, the active energy of protease was 4.89 x
10*J/mol. Pepsin was detected and found that its activity was very high. The effects of eleven species
metal ions were analysed, the result indicated that Cu®* .Hg?* . Ag* were inhibited the activity of
protease and Ca’? Fe’* promoted the activity.

KEYWORDS Pacific abalone( Haliotis discus hannai ino), Protease



