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WE: 00 S £ TR O OB B LB R ) % A E D0 5T ( Fenneropenaeus chinensis ) HEAF 3 FhiH (LA ( &
E e e BB B I, FEAER AT, EEE RN T (14 MOsRAM T, WHiF 3 Hil (LB S =R
REEP>0.05): (2)FE5E 2 EEE .6 pmol *m ™ * s7.30 pmol *m™> = s ' 1110 wmol * m ™ « s ' JEEIE T, M IFER
FI 9S40 504 0. 361 U « mg ™" (protein 0. 081 U « mg ™' (protein ) -0. 088 U « mg ™' C protein) 1 0. 273 U « mg ™' Cpro-
tein), 552 AT 110 wmol + m ™2 + s NENE N BE R FHAFAOLEEE (P<0.05), AREHENZR AR EEKF
(P <0.05): H EXFEFE B B 195 153 514 0. 386 U » mg ™" (protein 0. 095 U * mg ™' Cprotein 0. 111 U * mg ™' (protein)
#10.315 U * mg ™ (protein) , 55 4 2 MEFI 110 pmol * m > « s ' &M FHIE N BEE T HAMF AN EBE (P <0.05), %
FINHZE R INEE G EART(P <0.05); of iF B B B 1955 77 43 514 0. 147 x 10 7% U » mg ™ (protein >-0.150 x 107> U +
mg ™' (protein) 0. 170 x 10 7 U « mg ™' Cprotein > 1 0. 183 x 10 > U * mg ™" ( protein), 554 B HEA 110 wmol * m ™ « s 5 fF
THIENERERBEAKT(P<0.05): GOORRDEET, Wif & HEEAEHEIENZRSEEZE (P >0.05), BIEEK
EHWEAE—ENER, BORRER T, (ISR B I35 7722514 0.093 x 107 U « mg ™" (protein) #10.107 x10 > U +
mg ™~ (protein) , BE =T ANMBHTHIE N (P <0.05) MAFE XA FERANMHER A BEP>0.05). [FEKZH
%,2006,13(6):1 028 -1 032]
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Wi H #1:2005 - 12 -27; 51T H#A:2006 - 04 - 06.
AE&WMB: HF BAREESHBI H(30571441).

1.1 SCIGERRYRIESIIML

T E DR AT I B T S AR SRR S, A R
BRI, 5K 3.0 ~4.0 cm, 1 175 & 1.940 ~
2.078 g MUFZEF 5, £ ZWE T 1 B, [ HIEN
SEE AR, SR 5 XA R TE R I 43 ) T SE B B
BWRDCRAE T L2 EHREAOYFE2 B B
FEANG SRR, R I PR S R TR SRR,
TR R (43.39 £0.22)% , AEI(9.74 +
0.300% , %%7(9.91 £0.01)% , & /K& (8.41 =
0.060% . 2 ~3d#/K1 K, FXIHEK1/2~1/3,

EEEN: £ 5(1966 - )&, B+, WK~ E S ¥ A. E-mail: wangfang249 @ ouc. edu. cn
1> Radhakrishnan E V, Vijaykumaran M. Observations on the feeding and moulting of laboratory reard phyllosoma larvae of the spiny lobster Panulirus

homarus( Linnaeus) under different light regimes[ A ]. Proceedings of the Symposium on Coastal Aquaculture Cochin.1986.1 261 -1 266.
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Y37 Ik IRC25 £0.5)C, EhE 28 ~30.
1.2 It
1.2.1 XEBEXE LRFG6 pmol * m™ s HE
OKTHEE, i BB 427 (9 JD - 1A BUK
TR E D) (14L: 10D S AW T T, A
J (36 W-Huaxing Fluorescent Lamp, 3% U i & 590
nm) . # % (36 W-Huaxing Fluorescent Lamp, {# I I
+ 560 nm) . £¢ £ (36 W-Huaxing Fluorescent Lamp,
P IE K 525 nm) F135 %36 W-Huaxing Fluorescent
Lamp, # 1§ 435 nm )4 Ff ¥ REALEE
1.2.2 XBEAHKE SBAEKE B, LK
SR 6 wmol + m™2 ¢ 5T (KT ) FIHEAT, ¥
14L: 10D.14D: 10L.24L: 0D.24D: OL 4 %% /4
HAAb B .
1.2.3 XBBEXE SBAAGE L, LK
Ji#A% 14L: 10D F#EAT, %0 pmol * m™ + 7.6
pmol * m~? + s71.30 pmol * m? + 57! 110 wmol *
m™? ¢ s THORT R A ok IR B b HE .
1.3 #mPRESH &
1.3.1 ##mARE  XURYIFE 2 FLUE, FFiE%
5B, P P S 6 R 9 ¥ AR I (1. 971 £0.096) g %
FE B AR (0 0 i 0 4 3 b R
1L IRCEIRI3 ~5 ]2, B AT IBE ) 8] Rt 5 v A0
FEENL Y, BB IR I B AR A EIRARAE,
BESEHHE 24 hC3E 9 YO, FTRURE G 7 T WA,
RIS
1.3.2 #Hmpydlg KRGS 3 TOETIK
W, BN 10 R FACW/ V) TR B K, 7E 308 S)
He I, BRSSO LR i IR 1 B A
Fl4x #0543 F SIGMA 1 - 15K B4 R B0 AL, T4 C.
10 000 r/min .0 30 min, b5 B 1F H A B 70 0
SE o 3 T A A (8 i HURE R ) T (S
73, XTHFE AL F 0 F 9 AN ERCRE I 1) £ B
HFEER R
1.4 BERAHNE

BRI Ko R B 7 T 0 D0 E 7 R L
%z}%%[z]o

R B VR U
W, B GE IR
1.5 #iEE

T3 %cdiE 1) SPSS11. 0 St fF AL B, AT B (A
F 5 Z 57§71 Cone-way ANOVA) 1 Duncan’s % [t

PLAS I3 A 8 AE bR

8L, P<0.05 fEAZREEAKT.
2 HR

2.1 AEEREAT o E R ANE RS TE
M 1 AT LLE Y fE 14L: 10D, 24L: OD.
14D: 10L #10L: 24D JEHE & T, o X o Atk o
R T K AR I U 8 S 0 20 950 9 0.102 U -
mg ™" Cprotein) .0. 124 U * mg ™' ( protein) 0. 119 U *
mg ' ( protein) Il 0. 121 U * mg ™' ( protein) ; & ¥ i
(3% 4143 514 0.306 U » mg ™" (protein).0.283 U *
mg ' ( protein) 0. 273 U * mg ™' ( protein) 1 0. 341 U
« mg ™! ( protein ) ; fIg fiif & 49 3% J1 4 1 4 0. 100 x
107 U » mg™" (protein) 0. 065 x 102 U * mg ™" (pro-
tein)~0.077 x 1072 U * mg~" Cprotein ) 1 0. 074 x
107U » mg™' (protein) . Z435, RFEEEBEHT,
XTI 3 i AL R ) 22 e B R IA B K (P
>0.05)(FE 1),
2.2 AEERIBET P E R ERHEANEH BT TE S
W1 iR, f£56 4 2 H5 .6 pmol * m™ « 57",
30 pmol *m™2 + ™' A 110 wmol * m™ « &' 45 fF
T, WUR R E BRS04 58 0.361 U - mg_l(pro-
tein)+ 0.081 U * mg ™" (protein). 0.088 U * mg™
(protein) A1 0. 273 U * mg™" Cprotein) . 524 BHE A
110 pmol * m™* « s™' FHIE S 1 B E & T HAh
PIAN G IRR A, ELF 5 (A 22 e ik 31 W 2 K (P
<0.05) ; WP ERIEANBE A5 F1 43 ) 59 0.386 U * mg™
( protein) \0. 095 U * mg ™" ( protein).0. 111 U * mg ™"
(protein) A1 0.315 U * mg™' (protein) . £ %, 52
S EER10 wmol » m™ « s F MIEAYBEIS J) BE
AT AP RGREE A, H AR ZE RS E T
HKF(P <0.05) s Xt A 7B ()35 73 53 51 0. 147
x1072 U * mg™" Cprotein )~ 0.150 x 1072 U * mg™"
(protein )~ 0. 170 x 10~ U * mg ™" (protein) fil 0. 183
x107 U * mg™" Cprotein) . £ i %, 55 4= B HE AN
110 wmol * m™ « s~ AL ] 1y B i GG ) 22 e 3
HBEIKTF(P<0.05).
2.3 AREDEET HEXERHEENH L EERYE 1
M1 AT AR 18 B 3106 SOt iDL
T, SR EE B E 774 5149 0. 130 U * mg™" (pro-
tein)+0.136 U * mg™' Cprotein).0.113 U * mg™
(protein) A1 0. 138 U * mg ™" Cprotein ) ; 3& 4 B {15
F147 514 0.212 U » mg™" Cprotein) 0.237 U * mg™!
(protein )+ 0. 191 U * mg™' Cprotein) A1 0.193 U -
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mg ™' Cprotein) . &%, AFDLE T, WuF & A B
AGER BTG S Z R A RHE (P >0.05) . fEHLA
BN SR A T 43 70435904 0.093 x 1072 U -
mg ' Cprotein) fil 0. 107 x 102 U * mg™" ( protein)

EBERT RS THIBEE 1 (P <0.05), i
JAE I, A MR ERMAEE P >
0.05).

F1 FESEERALIET i E AR L EEE 7
Tab.1 Specific activities of protease, amylase and lipase enzymes under different light treatments

in juvenile Fenneropenaeus chinensis

X+SD;U - mg ™" (protein)

i Sl TR g i g™
Treatment Protease enzyme Amylase enzyme Lipase enzyme
14L:10D 0.102 +0.015 0.306 +0. 065 0.100 £0. 025
Jo R A 24L:0D 0. 124 +0.017 0.283 +0.030 0. 065 +0. 010
Photoperiod 14D:10L 0.119 £0.021 0.273 +0.036 0.077 £0.017
0L:24D 0.121 +£0.018 0.341 £0. 041 0.074 £0. 010
0 pmol *m™> =5 0. 361 0. 006* 0.386 +0.014* 0.147 +0.013*
JoRRE 6 pmol *m ™2+ 57! 0. 081 +0. 001" 0. 095 +0. 007" 0.150 £0.001*
Light intensity 30 pmol * m™> s~ 0. 088 +0. 001" 0.111 +0. 001" 0. 170 0. 001*
110 pmol *m™ « s~ 0.273 £0. 005° 0.315 £0. 009° 0.183 £0.013°
H 5% White 0. 130 +0. 014 0.212 £0.011 0. 064 +0. 007
Juth FOt Yellow 0.136 +0. 014 0.237 +0.039 0. 107 +0. 015"
Light color £t Green 0.113 £0.012 0.191 +0.031 0.063 +0.001°
55t Blue 0.138 £0.013 0.193 +0. 022 0.093 +0. 002°

EDRPFE—FPORFRFE LR REREE(P<0.05).
2 RERFEETE /191072 U  mg ! (protein).

Note: 1) Figures with different superscript letters in the same column are significantly different from each other({ P <0.05).

2) Activity of lipase enzyme was expressed as 10 "2 U * mg = ( protein).

S BT R I, T ERE GBS T ) 2 A A B
PR MR AT T X By - FERE AR
AR PR I8 3 1 A PR 43 0 5 RV o (Y e 28 - 0 40 B
FRLR I i 5 T, BRIt S B 8 0 %) R 2 3 4
WAL ARG ) ) B A R A — R B RO
R 5T IR A [E S UF CF. chinensis ) FE AT vH 4L B
TSR IE R AR . AR SR AT,
WIBHETE T R OB M O BSR B A €2) X o
[E| iR e R B [ B D B B8 R B T R D R .
kSR, S FER S ) X A A S A TR 7
M R E B E TP >0.05); e X iF
EAMMENEBOE SRR ENRWCP >
0.05), {H % f i Bg i B 1) 35 0 7= 48 7 2 i R
(P <0.05) ; 1M ot 58 B2 U0 oot R 28 1 19 32 1 A0
R B 1) 1 B 2R T — M (P <0.05) .

e GBI T RFDR IR T, X
W2 A VE ) A T B D OB BN A, SRR
T, WFUFIX 3 Ao P Il v g e £ B A R 1) B '
JEVIAT A 5 R — b R T, 6 A B L UE B
P I 17 1l g VA LA I TRD AN T . ISR DY R
J S910t e [ 6 R B U K Bl R B T BB ) BB
BOF P2 T B0, AN R B SR A & RS 2 B LG
MR R ER. AT, LR X
I AR 2 1 6 3 o R I A TS 0 R AR B
F R, AR T — 2.

Nadarajalingamm]ﬁﬁ%ﬁfﬂ’ mOC IR AR T, B
#( Ocypoda platytarsis. O. macrocera ) IR A7 A1 15 fix P
(R foH 20 43 1A 0 B 9 3% {4 18 5% ; Hoang e S
JEIESRIE T, RN BE B (2 3t B A 5 AR A SR
RN R ALK P, SO RBE T
(110 pmol * m™* « 1), A [F XoF 4R #k 0F 2% 4 A U&
o3 AN IR 4 6 995 0 43 590 4 0.273 U+ mg™' Cpro-

1) Mackeviciene G. Circadian variations of proteolytic activity in the digestive system of the crayfish Astacus astacus LL A 1. 5. Int. Symp. On Freshwater

Crayfish, Davis, CACUSA ) .16 Aug 1981.
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tein)+ 0.315 U * mg ™' (protein) 1 0. 183 x 10> U *
mg ™" (protein), % = T 6 pwmol * m™* « 57! 1 30
pmol * m™2 + sV FIIE H (P <0.05), XA G 5
R T 5 EE 0 R B S ORI ) Y 1
AR BAESEA RSN, X 0F B 8 B B AE B
B IA95 71 7R85 5, 4 ) 47 0.361 U + mg™" ( protein)
#10.386 U * mg™" Cprotein) , Z& T 6 pmol * m™
« s 130 pmol * m™ 57! FHIVE 1 (P <0.05),
HBUHIA Rt — 2T

I DU 222 IR R B, T e A Ok
BUR . ARSI, EORRIEDE T, U AR 7 Al A
[0.093 x107*> U » mg™' ( protein).0. 107 x 1072 U »
mg ™' Cprotein ) | 4 5 bk (1 % 71 4% 0% =1 45.3% A0
47.6% 67. 2% #11 69.8% (P <0. 05 ) , {HXT 4} & (174§
ANVERD B IS 1 AR R AL RS Xt — 5t
R T AN [ R 2K 1) & B 4 i ML AT RE AR AE— 58 1

E5o
4 #ig

I R 56 J3E o P [ ot 0 AE AT 2 A R S o I A A
U RS 3 (5 ) B 2 O R R R I, O R
IR 3 AL 3 ) R 7R R R
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Effects of light on specific activities of three digestive enzymes in juvenile Chi-
nese shrimp Fenneropenaeus chinensis

WANG Fang', SONG Chuan-min’, DING Sen', DONG Shuang-lin"
(1. Key Laboratory of Chinese Ministry of Education for Mariculture Research, Ocean University of China, Qingdao 266003, China;
2. Ocean and Fisheries Department of Shandong Province, Hekou District, Dongying 257200, China >

Abstract: The effects of light( photoperiod; light intensity and light color) on specific activities of three diges-
tive enzymes{ protease, amylase and lipase ) in juvenile Chinese shrimp Fenneropenaeus chinesis were studied
under laboratory conditions. The main results were as follows: 1, Photoperiod did not influence the specific ac-
tivities of protease, amylase and lipase significantly( P >0.05). 2, The values of specific activity of protease
were 0.361 U * mg™"' (protein),0. 081 U * mg ™' (protein),0. 088 U * mg ™' (protein) and 0.273 U * mg™"

2 -1

(protein) under light intensities of 0 pmol * m™> * s™',6 wmol * m™ * s™',30 pmol * m™* * s™' and

110 pmol * m™? + s™", respectively. The specific activities under light intensity of 0 wmol * m™* * s™' were
significantly higher than that of 110 wmol * m™> * s™', and both were significantly higher than the other treat-
ments( P <0. 05). The specific activities of amylase were 0.386 U * mg ™' ( protein),0. 095 U * mg™"' (pro-
tein),0. 111 U * mg ™" Cprotein) and 0.315 U * mg~' Cprotein) under the four light intensities ( from low to
high) , respectively, and were similar to protease enzyme variation in pattern. The specific activities of lipase
under the four light intensities( from low to high) were 0. 147 x 1072 U » mg ™" (protein),0. 150 x 10> U +
mg "' Cprotein),0. 170 x 10> U » mg ™" ( protein) and 0. 183 x 1072 U * mg~"' ( protein ) , respectively, and
there was significant difference between 0 pmol * m™> * s™" and 110 pmol * m™ * s™' treatments ( P <
0.05).3. No significant difference was found in specific activities of protease nor amylase under different light
color treatments( P >0. 05). Under blue and yellow lights, the specific activities of lipase were 0. 093 x 10~ U
» mg ™' (protein) and 0. 107 x 102 U * mg ™" (protein) , respectively, and were significantly higher than those
under white and green lights( P <0. 05 ) ; no significant differences were found between blue light and yellow
light treatments( P >0. 05). [ Journal of Fishery Sciences of China,2006,13(6):1 028 —1 032 ]
Key words: Fenneropenaeus chinensis; juvenile; digestive enzyme activity ; photoperiod; light intensity; light col-

or
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