HatigsE REPOATS

wm EF0 pH X Z B 80 H (LB R 1 BY SN

Z AR, BF %, FFIE

(

[2-23]
2
[11-12,15-17,19-20]

[18,23]

hannai)!'*'”

(Haliotis midae)?"!
(Haliotis diversicolor Reeve) ,

g

SN

361021)

WE: KA
Ol £k

B o475 T iR A A= pH %t 42 & #(Haliotis diversicolor Reeve) Mg A= i v & §
e
TCEA, & EshEE B E Y EIRE

7]

G B, AR Y E B 4 A T BN ERETE Bk, R R, EIRANIREF pH
FERpH ¥ S ER LI Bt T AR, b FHRRFH
P B EGBEYRIERAY A 50C, BT pH 45 H 2.6~3.0. 2.6~3.4; £ EGBAN IR T YR
EIRE A 40C. EE pH K 8.6~9.0, AKAE ¥ e9RERE N 50C, E & pH H 8.2; MR A N L
bR B G F BB E A A 40, 30°C, RKiE pH 4 AlH 6.8, 7.2; g EHAMBIRTHERIREA
40~50°C, #&iE pH 4 5.2, EHALE T A RIEREH 40°C, EF pH A 4.8, ERERE R pHEE R,
MRAE T B, REEE AR EZ T HAE Y, BAREHANE, A EaBRFEREGHRE )
BRI A AT 2R REE, REETHTE. FIAELEETA, S E AL Z R,

XKiBiA: Z¢ & #h(Haliotis diversicolor Reeve); & /& ; pH; 1L, &7

HRESES: S917; Q55 XEAFRIRAD: A X EHE: 1000-3096(2012)02-0011-08

pH

(1

1 MEE5r®E
1.1 FEXeAH

2009
20 (12.5+0.86)g,

1.2 #HeH4&

pH
10 ,
(5.2+£0.38)cm
( pH[3-4,6,13-l4]
25221
[10]

(Haliotis discus 3
[19-20]

E)

(Haliotis fulgens) 10
4°C); ,
4°C 4000 r/min

(W/V)
30 min,

:2010-12-23; :2011-03-12
: (2011N5011);

[25-26] (1974-)

: 13950103535, E-mail:
yhjiang1974@jmu.edu.cn;

24 ’
{ ]» , E-mail: yanzl@public.xm.fj.cn
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( )>
1.6 HEHEEE
(one-way ANOVA) LSD s
10~70C, 10T , 7 , ,
pH 0.2 mol/L P 0.05,P 0.05 ,P 0.05
. , 04 pH , P 0.01
pH 22~42, 6 ; + (n 3)
H 7.4~9.8, 7 ;
pH ’ 6.0~8.0, 6 ; pH 2 %%
4.0~6.0, 6 3 2.1 BT A G 0K LEEE ) R
.3 ; 211
1.4 B&ZEHME 1
[27] , ,
o , 50°C
/mg  (Umg) (P 0.01),
141 50C  20~70C
1% - P
, 1 mmol/L 0.01),
pH
. 1 pmol £ RENZEHEEEIENOBM
U(umol/min) Tab. 1 Effect of temperature on pepsin activity of
1.4.2 Haliotis diversicolor Reeve
1% - (C) (U/mg) (U/mg)
) 10 2.60+0.69, 2.39:+0.48",
143 20 6.37+1.31", 3.47+0.91%",
2% 3, 5 30 9.37+0.60°, 5.30+0.17°,
» 1 mmol/L 40 14.24+0.92, 6.3840.86°,
. ! pmol PH 50 17.25+0.36% 10.45+0.71%
U(umol/min) 60 7.57+0.438, 3.69+0.58°",
144 70 1.38+0.19%, 0.82+0.16',
0.5% 3,5- : )
, Immol/L ( ) ( ) ((F)> 0.05). ;
pH (P 0.05), (P 0.01),
1 pumol
U(umol/min) ' 2.1.2 5
15 FasENL ’
G-250 2817 0.1 g/L , 40°C
, (P 0.01), 50°C
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B

(P 0.05),

(P 0.01),
40C  50C 10~20°C
30~40C
(P 0.01), 50~70C |,
(P 0.05),

HRRE REORTS

®2 BREMPREHEREOIEENNTMN

Tab. 2 Effect of temperature on trypsin activity of

Haliotis diversicolor Reeve

50°C
(P 0.01), 40C  50C (P 0.05),
40~50C
40C (P 0.01),
40°C 4
(P 0.05),

x4 BEMFBHALERETEHHTMW

Tab. 4 Effect of temperature on cellulase activity of

(C) (U/mg) (U/mg) Haliotis diversicolor Reeve
10 2.37+0.72%, 2.31£0.758, () (U/mg) (U/mg)
20 4.69+1.048, 4.50+1.49", 10 9.26+3.04", 4.40+0.98%,
30 12.15+0.60°, 6.19+0.74°, 20 16.91+2.42%, 7.50+2.04°,
40 15.74+0.88%, 10.45+0.86°, 30 26.18+3.69¢, 15.01+1.50°,
50 8.33+1.59°, 13.55+0.59°, 40 37.25+5.45%, 23.65+1.50°%,
60 2.8620.92', 4.14+0.48", 50 40.87+3.69°, 13.87+2.04°,
70 1.09+0.35%, 1.69+0.43", 60 21.57+6.33%, 7.9942.04°,
70 6.48+1.85", 3.57+1.508,
2.1.3
3 2.2 pH st &K EEE S K H R
40°C (P 0.00), 2.2.1 pH
30C P 0.01), >
40°C pH pH22~42 |
30C 3 , pH
(P 0.01), ’ ’
pH 2.6 3.0 (P 0.05),
(P 0.05),
*3 REMFEHEMETEHINEMN pH  2.6~3.0;
Tab. 3 Effect of temperature on amylase activity of pH2.6 3.0 3.4 (P 0.05),
Haliotis diversicolor Reeve
(P 0.05), pH
4] (U/mg) (U/mg)
10 13.63+0.47, 11.970.29% ®5 pHHREHEEEE QYN
20 18.76+0.418, 16.59+0.15°% Tab. 5 Effect of pH on pepsin activity of Haliotis diver-
30 22.74+0.10°, 20.23+0.21%, sicolor Reeve
40 25.88+0.37°, 17.06+0.21°, pH (U/mg) (U/mg)
50 20.96+0.28¢, 14.81+0.48°, 2.2 7.29+2.08%, 4.9242.12%
60 10.56:0.31%, 6.47+0.27, 2.6 12.50£1.04%, 8.16+2.97",
70 5.84+0.89™, 3.74+0.26%, 3.0 15.80+3.18%, 10.27+£3.51%,
3.4 10.94+1.80, 8.30+3.41%,
21.4 3.8 7.64+2.62°¢, 6.19+1.75%,
4 42 4.86+2.17°, 2.81+0.49°,
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2.6~3.4 ,
, pH2.6 (P 0.05),
pH
(P 0.05),
222 pH
6 R pH 7.4~98 |
pH
pH 8.6 9.0 (P 0.05),
(P 0.05), pH 8.6~9.0;
pH 8.2 (P 0.01),
pH 8.2 ,
6 , pH
8.6~9.0 ,
(P 0.01), pH ,
(P 0.05),

*6 pHMWEBREBEINFIE
Tab. 6 Effect of pH on trypsin activity of Haliotis diver-
sicolor Reeve

pH 7.2 (P 0.01),
pH 6.8 7.2,
pH 6.0~8.0 ,
(P 0.01),
224 pH
8 s pH
pH 5.2 (P 0.01),
pH 4.8 (P 0.01),
pH 5.2
4.8,
8 , pH 4.0~4.8
(P 0.05), pH
52~6.0 ,
(P 0.01), ,
; pH ,

*8 pH X EETHEEENNENE
Tab. 8 Effect of pH on cellulase activity of Haliotis di-
versicolor Reeve

pH (U/mg) (U/mg)
7.4 3.82+1.59°, 4.64x1.69",
7.8 8.51+3.18%, 8.72+1.72°,
8.2 13.37+2.16°%, 15.89+2.12%,
8.6 17.71£2.09%, 11.11£2.58°,
9.0 14.41+3.35%, 8.16+0.98%,
9.4 9.03+2.17°, 6.33+0.53°",
9.8 4.96+2.09%, 4.36+0.98",
223 pH
7
pH
pH 6.8 (P 0.01),

RT7 pH X ZEETEHEETE NN

Tab. 7 Effect of pH on amylase activity of Haliotis
diversicolor Reeve

pH (U/mg) (U/mg)
6.0 9.02+0.15', 4.76£0.40,
6.4 13.56+0.15°, 5.63+0.89%,
6.8 26.18+0.21%, 11.37£0.06°
7.2 21.10+0.40°, 18.24+0.25%,
7.6 9.15+0.918, 6.64+0.12°,
8.0 7.95+0.35", 5.06=0.10',

14 /2012

pH (U/mg) (U/mg)
4.0 7.79+2.468, 6.74+1.99°",
4.4 16.38+2.46°, 14.79+2.72¢,
4.8 29.26+3.35°, 28.75+1.99%,
52 44.57+2.46°, 20.40+1.79¢,
5.6 31.14+4.06°, 11.57+1.585,
6.0 12.6242.46%, 5.87+1.01%,

23 REHZINILEE NN H

2.3.1

9

(P 0.01),
9
(P 0.01),
1.6,
24~26

(P 0.01),
2.3
/ 36 /
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x99 RERETHREHZHUIEMHLEEN LK

Tab. 9 Comparison of digestive enzymes activities in
different digestive organs of Haliotis diversicolor
Reeve under the optimum temperature

(U/mg)
17.25+0.36°,
15.740.88°,
25.88+0.37°,
40.87+3.69°%,

(U/mg)
10.45+0.71%,
13.55+0.59¢,
20.23£0.21°,
23.65+1.50%

2.3.2 pH

10 , pH ,

(P 0.01),
2528
(P 0.01),
2.0~3.1
(P 0.01),
(P 0.05),

%10 &wI&E pH TREHZHLFZERHELEEED LR

Tab. 10 Comparison of digestive enzymes activities in
different digestive organs of Haliotis diversi-
color Reeve under the optimum pH

(U/mg)

(U/mg)

10.2743.515,
15.8942.125,
11.24+0.25¢,
31.7541.99%,

15.80+3.18¢,
17.71£2.09¢,
16.18+0.21¢,
44.57+2.46%,

3 it
31 BEL A CHMAEE N KA

507C,
40 50T, [16]
40~50°C (Coelomactra antiquata
(Spengler))!'* 50C ,

(Sinonovacula constricta)!”!

55°C; (Tegillarca granosa)®®*
38~40°C, s (Chlamys
Azumapecten farreri)®! 60°C,
40 30°C, (161
30C , (&1
25°C, n 65°C,
40~50C
40°C, 7 45°C
20~28°C,
[30] [31-32] [8,13,16]
pH ,
pH ,
30]
4~5 h, 15~30
min,
28]
32 pH E5NEEE S X FR
pH ,
pH
4 ) pH
pH pH,
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pH 2.6~3.0
2.6~3.4, ,
1312.6) 3-42.6) Bl2.61)
(1612 6) pH i
[33] .
pH 8.6~9.0 8.2,
79.2),
[151(7.8~10.0)
pH 6.8 7.2,
#l(6.5) [17)6.24) 6.3 7.7)
[8] ,
pH ,
pH 5~7 , pH
[34]
[35]
pH 52 48,
7] pH(5.2)
pH
5.5~7.90161 pH
, pH ,
pH
, [19.2) 1312.6)
s (Homarus americanus)
BY(5.3, 6.4), Bl2.6 7.7), B402.6
46 2.6 5.8) [15]
pH 2.8~3.5, pH
7.8~10.0, (16] pH
26 5.0, pH ,
pH
, pH , 2.6~3.4,8.2~9.0
3 pH 321
pH) b b
pH )
16 /2012

, pH ,
pH

[3-4,8, 13, 31]

3.3 ZeGsIEILEREE oK

pH ,
Fange D%
[15]
pH ,
[26]
pH
[3,5, 11-12] [24]
[12]
(
) [7]
[15]
[9]
[7]
[25-26]
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Effect of temperature and pH on the activity of digestive en-
zymes in Haliotis diversicolor Reeve

JIANG Yong-hua, YAN Su-fen, YAN Zheng-lin

(The Key Laboratory of Science and Technology for Aquaculture and Food Safety, Fisheries College, Jimei Univer-
sity, Xiamen 361021, China)
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Abstract: The effects of reaction temperature and pH on the activities of 4 main digestive enzymes(pepsin, trypsin,
amylase, cellulase) from hepatopancreas and digestive tract of Haliotis diversicolor Reeve were studied using
enzymology analysis method. The results showed that the digestive enzyme activities of H. diversicolor Reeve were
all first increased and then decreased with increased temperature or pH in the setted temperature and pH range. The
optimum temperature of pepsin in hepatopancreas and digestive tract was both 50°C, the optimum pH range was
2.6~3.0 and 2.6~3.4 respectively. The optimum temperature of trypsin in hepatopancreas was 40°C and the optimum
pH was 8.6~9.0. The optimum temperature of trypsin in digestive tract was 50°C, and the optimum pH was 8.2. The
optimum temperature of amylase in hepatopancreas and digestive tract was 40°C and 30 C respectively, and the
optimum pH was 6.8 and 7.2 respectively. The optimum temperature of cellulase in hepatopancreas and digestive
tract was 40~50°C and 40°C respectively, and the optimum pH was 5.2 and 4.8 respectively. The activities of
amylase and cellulase in hepatopancreas are much stronger than those in digestive tract under the optimum
temperature and pH range and have organic specificity, while there is no significant difference in the activities of
pepsin and tryptase between hepatopancreas and digestive tract. The activities of different digestive enzymes are

also significantly different in the same organ.
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