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min(5 000 r/min), L B35 RI ARG, 4°CIRAZ.
UERL RS20 AE 24 h IR 56 5E

SEYG IRV 5~70 °C, BRE N 5 C. HIR
K. pH YEA 5.2~9.0, BEHN 0.4~0.6.
Na,HPO,-KH,PO, 2% M1k & ¥ pHIE N 5.2~82;
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Tab.1 The metal ions and their compounds used in the experiment

Tris— R BRZZ M2 MA R (1 pH L 8.2~9.0.

SR TR LRI IR 1 P, b HgP R
TFRIEN 1.0X10°mol/L, HAhE5FHkSEN 2.0x107
mol/L.

SEET Mn** cu*’ Ba’* Pb>"

C a2+ Zn2+ Mg2+ Ag+ Hg2+

K E&W MnCl, CuSO, BaCl,

Pb(NO;),

CaClz Zl’lSO4 MgSO4 AgNO3 chlz

1.3 &A@ BaE /e 2
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2 IR I 0.5% [ BE 4 1% 2.0 mL F14 pH
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Fig. 1 The reaction curve of protease in the sea cucumber

(Apostichopus japonicus)
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Fig.2 The relationship between protease activities and

temperature in the sea cucumber
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Tab.2 (9 of protease activities in the sea cucumber

HEE (C) Oio
0~10 1.09
10~20 1.96
20~30 3.25
30~40 3.68
40~50 0.49
50~60 0.69
60~70 0.81
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Fig. 3 The relationship between protease activities and pH values

in digestive tracts in the sea cucumber

1 pH7.2 WS S 22 R AR (P>0.05), HIEEN
[ B pH VS 6.8~7.2, i}y 7.2.pH8.4 1 pH9.0
IS 12 R R (P>0.05) , R UITE bR 5s
L, TRISER AR ARG, Y pH>8.4 I, G
I ERSE AN
24 &5 BT RGBT HNF6

7F 40 ‘CHIpH7.2 T, Hg*', Mn®*, Ag', Pb*,
Ba®™ 1 Ca® % 25 IR A5 A IV AT, LM 1
IR 554K kb Hg? > Ag™>Mn* >Pb* > Ca> >
Ba™", I Hg™ Rl Ag™ 5%} 2% 0 2 3% (P<<0.01)
(X 3); Cu*, Zn*F Mg XHlES A (Lt
AR R A 994K U Mg™ > Zn* > Cu™", Mg™
L R 22 e B 35 (P<<0.05)
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Tab.3 The protease activities in digestive tracts in the sea

cucumber exposed to various metal ions

SIEEF W GE 1A /mg B LA (%)
H,0 4.13+0.27 100
Mn** 2.9540.16 71.4
cu® 4.27+0.15 103.3
Ba> 3.83+0.21 92.6
Pb** 3.16+0.32 76.5
Ca™ 3.69+0.11 89.3
Zn* 4.50+0.33 108.8
Mg*t 5.15+0.31 125.1
Ag" 1.63+0.21 39.5
Hg> 1.03+0.14 24.8
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Tab.4 The optimum temperatures of digestive enzymes in different aquatic invertebrate species

W (T

(U - - - R SCHR
I YER M R B
o 400
WR S D 2GR (Strongylocentrotus intermedius) [5]
50(H) 35 30
HAZEXR (Marsupenaeus japonicus) 44 40 [13]
HE PIXIUR (Fenneropenaeus chinensis) 47 37 [1]
WL A (Haliotis discus hannai) 50 30 35 [2, 3]
W [CIH IR (Macrobrachium rosenbergii) 30 [4]
FifLm VU (Chlamys farreri) 60 25 [6]
11 %2 (Apostichopus japonicus) 40 AL

3.2 45k A ALE & G B R i€ pH 1A
LHBIRRY, AL pH
{HAE 5.7~7.9040, RSZH AL, 4] S0 1T 5 1 i

(5l pH EAESL Y [ ERRA, AR e
KATCAHESY (5D, 15K % pH E (7.8)
BT, RSP KGN 4R .

£S5 ATREKFEREEDYELERE pH
Tab.5 The optimum pH values of digestive enzymes in different aquatic invertebrate species
pH
k4R — : ——— ik
A VER G R ey

LI RRE 53 ] 6~6.5 [51
K4 WA (Crassostrea gigas) 3.7: 9.0 55 [16]
LD 8~9 5~6 [1]
WL 2.6; 5.0~5.6 6.24 7.19 [2, 3]
WL (Mytilus edulis) 6.5; 8LL L 5.8 [71
HATEWUF (Marsupenaeus japonicus) 8.0 6.8 [13]
HAIR (Littorina littouea) 7.0 5.0; 6.6 6.2 [71
Pimz 7.2 AL

2 P DN 22 S M AR S N 1A B0 pHLAEL, g4k
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Effects of temperature, pH value and metal ions on protease
activities in the digestive tract from sea cucumber
(Apostichopus japonicus)
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Abstract: Effects of temperature, pH and metal ions on protease activities in the digestive tract were studied in
sea cucumber (Apostichopus japonicus) with body length of 24.2 cm#0.7 cm by means of spectrophotometer. The
results showed that the optimum temperature and pH value are 40°C and 7.20, respectively. The metal ions including
Hg*', Mn®*, Ag’, Pb*" , Ba**, and Ca®* were found to inhibit the protease activities while the Cu®*, Zn**, and Mg**

promote the activities.
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