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Effects of Temperature and pH on Activities of
Digestive Enzymes in Penaecus vannamei
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Abstract: The effects of different temperature and pH on activities of three digestive enzymes in Penaeus
vannamei were examined. In stomach, hepatopancreas and intestine, the optimal temperature for lipase
were 50,30,40 C, respectively and for amylase were all 30 “C. In stomach, hepatopancreas and intes-
tine , the optimal pH for protease were 6. 0,6.0,7. 0, respectively at water temperature of 40 C, that for
amylase were 6. 0,7.0,6. 5, and that for lipase were all 7. 0. The results indicated that protease was con-
ductive to weak acidic condition in stomach and hepatopancreas and to weak alkaline condition in intes-
tine, lipase was conductive to neutral condition and amylase to acidic condition. The activities of lipase

and amylase increased ,then decreased within the test temperature or pH range.
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FEMLIEEL 50 BAF, WS IR B Frk& M B E
M- fEH, 345 50 BAFA T Bl BT R AL 2 51 IR
&, F pH W pH, AR B4k (4 °C,pHT7. 0)
UGB BENEY, BB T RE KSR K
B %8 R EAA, B RESAINA 10
FEARTR(m/V) T B 2K (4 °C,pHT.0) , T HES)
REBTEKB PR, BB AKBEEZATUENE
B BIE 7 , EAREB 4L 5 000 r/min,4 °C &S 10 min,
SRV B B (BIBHR BUR) AT E B A RS A TE
BB, LB E -20 CokFsHR & .

1.2 A&

A pH 33 TH AL E £ LA pH SHATIE. RYE

W75 TH AT &3 AL ) pH Rk e pH Y3, LLpHO.5
HUABRE. RANER - T8RN S P BB R
[ - R ME R, 4 AESNE pH T
WREANREE (20 ~60 C) MEFE ke RER
FE.IRE 40 CA, R pH W2 BBIE 7, BB TS 1 &
= R A BGE pH.
1.2.1 EaiEAmE % Folin - Bkl ixe &t
EHENNEERNE ). EXE—ERER pH &
HF, ZNERFRKBREASIHTE 1 pg BE
BRETRMESE N 1 MEEFE I RAI(U/g).

%5 (DNS ¥2) VI E SHE AR NS BIE . &
NAE—EREM pH FM4TF U E &R KGR G
A 1 mg IR MEE R 1 N EREETE
B (U/g).

1.2.3 fekdeiE M E  RR MBIl
Bk e s B R N BT R BT . R
—EREM pH &4 T, R E &R KB B8
FEA 1 wmol ARITERFF R MBS RN 1 M E DESTE 1 8
fr(U/g).

1.2.4 K42 SRFTHE mERERH
SPSS11.5 3 ANOVA #4752 4#7,1SD %#iT £
EHE.

2 ZER5HH

iR EXT & A AR A BN B i ) R
R LM E—EREEE A, AR IR
BERiE s YRS LA E TRNER, MER
BE IRt A MR B UTRENEE
Fe s B iR & R 0 5 50,30 #1140 °C; B (TR
REE B T B ) Bl /E FRIR BE XY O 30 °C. R AIF
AL8Y 3 FRBEIE 7 LB, A RNE B, 2 B RS 1 e
WK R — R T, | BB T AT R B3

2.1

1.2.2 mmdAme #3,5- ZWHEKkgRE KXTE BEXTHE.
£ 1 REXE AN EIENEREE NSNS EY (2 £SE,n =3)
Tab.1 The effects of temperature on the activities of protease,lipase and amylase

#H EQEEN RE MBS UERYBEIE 71
organ pH /T protease activity/(U - g™') lipase activity/(U - g™") amylase activity/(U - g™')
= 5.5 20 96.58 £6.98A 33.72 £12.26a 65.22 +0.52 bBC
stomach 30 285.97 +3.76B 35.25 +7.66a 75.11£3.32 ¢cD

40 608.30 =2.51C 30.65 +0a 73.99 +£0.53 ¢CD

50 1 626.74 £18.98D 61.31 +0b 63.83 £0.19 bB

60 1776.01 £6.21E 27.03 +4.49a 45.73 +2.84 aA
FFERIE 7.0 20 1216.60 +45.07A 45.23 +4.97 aA 108.79 £1.47 cC
hepatopancreas 30 2307.78 £92.91B 110.32 +7.88 ¢B 112.10 £1.77 cC

40 4 808.72 £27.13C 104.22 +6.13 ¢B 108.68 +1.46 cC

50 7 524.13 £69.53D 78.80 +15.76 bcAB 63.83 £0.19 bB

60 8 341.89 +0E 50.22 +4.94 abA 26.31 +0.87 aA
I5iE 7.5 20 90.58 +3.09A 22.99 +7.66 abAB 19.23 +0.79 bAB
intestine 30 175.70 +4.16B 45.27 +14.62 bcAB 30.37 +0.88 dC

40 412.64 +11.15C 122.61 +0dC 23.80 £0.88 cB

50 708.57 +12. 86D 68.97 £15.33 ¢BC 22.52£0.89 ¢B

60 785.05 +9.20E 0aA 15.64 +0.55 aA

DASEARMNE; A—HFENRAEBEEIEFERRE, TERRHF(P<0.05); K EFHEREAL, FEFMEF(P<

0.01)



B4

EMEAESE IR0 pH X R 5E A XTAF E B LB IE AR 89

2.2 3MEUEBRNNEERE(Q,)
MR 2, FFBRAE 5 25 5 BN B g B BB Y Qo
(Qy = [ (¢t +10) CH{AYERIE 1]/t CHIMIBENEST) BE

R2 3HBUBEHNABEERE(Q,)

Tab.2 The temperature quotient ( Q,, ) of protease, lipase

and amylase

BECOAFRICARE TR RS BRTHNE i — e
S|
yory 3 2 =14 digesti
VEH S 9 Qwﬂpﬁﬂrgﬂgﬂﬁﬁﬁ?%’{ﬂzﬁm'ﬂ fgestive enzyme stomach hepatopancreas intestine
R EMEEN QB ER. EMNEENNLABEES =Zam 20~30 2.9 1.90 1.94
7, LL Qi KR, 76 20 ~60 TR, RAIAAEZHE Pl PR
(9 Qi > 1; RNRIEREITEADEE Q10 7E 20 ~30 THT, Q4 S0~60  1.09 111 111
>1,30 ~60 CHf,Qy, <1. R B 20~30  1.05 2.44 1.97
2.3 pH X E QB IEREEIEMEE NN lipase 30~40  0.87 0.94 2.7
W3 50, 7E—5E pH TEEI DY, BRFRRIEZE (16 oo
A, AN R ERAL 2R B A 07 B R0 Ve R B TS ) B A e 2030 1'15 1'03 g
= . . =1 B8 N4 — ~ . . .
#EiE pH, B AR ERAL 89 /] — I8 L BE S Tl 2 40~50  0.86 0.59 0.95
R B 5 B 405 B A B S, 5 S0-60 072 041 0.69
%3 pHXELOE.JEVHEMEMREETHNZEY (£=40 C)
Tab.3 The effects of pH on the activities of protease,lipase and amylase
EEEEN FE NI BRTE 1 TEM BEE
#5E organ pH 5 ) . "
protease/ (U + g™') lipase/(U - g™) amylase/(U - g™')
& stomach 70.24 £6.64 aA 6.49 +£0.08 aA
89.05 +£8.78 aA 7.53+£0.96 aA
234.54 £11.15 bB 17.55 £ 1. 68 bB
233.29+0bB 47.20 +0.57 cC
252.10 £3.76 bBC 71.64 £0.33 dD
278.44 £3.76 cCD 90.95 +0.08 {E
287.85+1.89 ¢D 15.33 +3.07 bB 100.96 +1.60 gF
246.54 +1.68 bBC 39.85 +3.07dC 86.62 £1.52 eE
240.02 £5.82 bB 91.96 +0eD 89.27 £1.77 efE
30.65 0 cC 71.64 £0.97 dD
12.26 +0 bB 48.08 +0.16 cC
0aA
FTEERE hepatopancreas 677.28 +5.75 cB 30.65 +0 bA 43.03 £0.40 deD
668.51 +1.25 becAB 98.09 £6.13 dC 44.71 £0.1eD

672.27 +4.52 cAB
655.96 £1.25 aA

104.22 +6.13 dC
58.25+3.07 c¢B

45.03 £0.16 eD
42.15+0.16dD

677.28 £0 cB 21.46 £3.07 abA 35.74£1.61 cC
660.35 1. 88 abAB 12.26 £ 0 aA 31.17 £0.08 bB
658.47 +0 abA 26.76 £0.16 aA
BB intestine 116.11 +5.06 aA 0 aA 28.05 £0.17 eE
124.88 +7.48 abAB 21.46 £3.07 cdBC 30.05 £0.72 {fE
134.93 +3.31 bBC 122.61 £ 0 eD 29.41 £0.40 fE

W © W ©O v O S L © hh © L O L O Lh O LT ©O L © L O hh ©

o

184.92 +3.30 dD
147.75 £1.43 ¢C
137.26 +0.78 beBC
133.49 £2.79 bABC

26.06 +1.54 dC
18.40 +3.07 beBC
12.26 =0 bB

23.48 +0.24 dD
17.07 £0.08 cC
12.82 +0.64 bB
10.10 £0.32 aA

DA S EARNE; R —F L RAAREENEFEFREAE, FEREEF(P<0.05); XREFHFRH, TEFMBF(P<

0.01)
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~6.0.6.0~7.0f17.5;8 JBIEHEHHRT7.0,T
JFERAERI R 6.5 ~7.0; BIEHEFRIN 6.0, FHRE
EM BRI N 6.5~7.0.

3 Wit

A0 A Ve K B AN R A B BB B B A A S IR
fE 5 B3R ) vt g [ it dF Fenneropenaeus chinensis .
H X 4F Marsupenaeus japonicus J P #2135
EAMIFHHRERMEY S, EOMANREREAE
ABFFTIEE 20 ~ 60 CR I, P03 |gs =Ny
50 ~65 C , BT 2% Maugle™ ! 37 538 9 7 E %
¥R B AR R B RIS IR 450 45 ~ 55,40 ~ 55
47,40 C. \J A, EEEXNEABNRESREES
TrHEXUFM B AXTEF, TRl THEEAKE
KRB HK S E. B RXTIF N REERKR
23 ~28 T 3 M B BE REYE TR
EEEARKRE, LHEEEH. WEREAENERE
BESINEIRE, KRS IR B — &R LB /e A
FY B IR AR, B BT AT 5T B AR R A A 7 X
5. IHAEEEGE IR B AT 2 7R 00 A B R
B[] 2544 T 4T 59, TR S5 B AR 44 PN 1 4 R B4 B [ 22
KEZ, BAEERERE—EFKFTAEERENL,
{BfE— R _ R R BT E AL ES A I $ b I B
THALEETE I B, A P A RE TR E
FESIE S BEIE R R LA BRI EE R K, 5 R IR
WIEMEERER. A4 EEEX—BNEHET,
ASCARRIH R o MR E B B U7 B A v A BB s K
F UL SO 1738 (P 2 N T ESIE 1 45 R, T AR
5 BB 1 25 A1 X AR R AR A AR KRR S R ]
xR

EEVERN 0 BIREFFE 10 Cof R N 3 F i
IR, BBE—S & H TH—MHEE. ARKE
FERGRIAECVIRBHIE S ~ 60 CHfF EXT4F, H
AXTERE) Q  HIMERE AR MR AR T E—5, 7
RERMEZER. XTI T HMRERE, AFE
% MKIETST.

EOREARIAYRE pH AR, B EABEN
H5.5~6.0, 5EEEXUEFHE N pH(5. 4 ~5.5) & A
— BRI EE M RREA G T EEES,
X G CEE WIREY &, A SCHUE BRI
MEEHEEE pH 7 6.0~7.0, K 7.5, 5HH
KM S5 R B El. E4% BEGE pH &4 T, AREH
NEEBENNFEEEE X TEMBAN, HLHAE
HES E2 o TR, R E AR WA R .

B, S ARET R, X5 EEE Red
SRV E S IR A B LS TS
GER AR B, M Dask S BR K I, AR FE
SHBEE MR, RE A E DS EILPERA, T
B AEER, RERCE R A MR, L RRAGEX &
P R RO A TR, M5 B 4SS Xt BB Sparus

- macroce phalus (R N2 B B#E 11 BT KL 89R

. e S 552 b 2 AL B B A I L
R, [RIB- 3 B R 525 3 4 43285 3t S0 4R 30T 0 56 £
W ALETE 1 A,

I3 R S O B A T 1A, 5 — e
HA LY R ERIMER B thIrsgiiR
SEHE FX IR AR BT S BGE pH ¥38 7.7, A k.
AT 3 E X A S B A £ B T B 0 B
& pH BMRBRTE, S BRI S A F FE BB A8
RHEBTE F10 R4, 5X T B S R 2 (A X RS B A K
pH 8.0 ~9.0 MIRBA MK FFIEA L.

KA FR TN B BIE pH REY:, 7
pH %5 ~7 SR 1. 230 bR 4935 2 pH J5
6.0 ~7.0,JRERME, 513 13 0 R 4638 P9 9 pH
TERES A, 2 TS X R Erie
ocheir sinensis JEMBRIE PEI A , 7 BA TR R YE A0 BRTE 1R
RIEMRER TIEEERE. THU iR - E i
WESIBAE pH 2 5.0 ~6. 0, A B — B IE S T 1
TR S T IR
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