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1. #%

(1) #Fs AT 1987 45 BORELRE B RTERNTEET. R
SR KRR BRI S AW BB BRI, K 1—3mm; EFLHE, R 3.5—Smm;
FURE, ok 5—7mm, RIE(—17°CIRZE, 1 Fo

(2) BRIF T 1986 5 KRB HE 55 BN AR FRER, k4 17—20.5cm,
{kHE 65—80g, .

2. HEHE

4% BIER TR AR 40 A AT K AR R R AT RO T 1, Bk A o, A 5 AR BI(W/
VOB ERK, EFBIEBETIR. SREEHE TOMY-RD20 LI BAUKRL
B, 0—1°C,9 000r/min BS:lr 30min, FFITIE, LMK FIETE 1 W,

.EIME

(1) EEABSEAEESRYSNE  NEEABEAN,MA 05% TEX 2ul,
0.04mol/L EDTA-Nay0.1ml, 0.2mol/L BN (pH = 3.0) 0.4ml, EE¥K 0.4ml;

* hEMNEREEVRFAERER 1634 5,

o E R B B N B K = PR R AL E 5 IR T D20870317,
SEB T HEEAX R R B EF LB,

B 1989410 H 4 Ho
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MAEEA, @ RETY 3.5ml, /B4 BT 37°C KB, KA 15min; RIEMA 30% =&
EEEE 1ml, B0, BUEER, A —B RN N SRR ER. £ 37°C T, S0%KRETE
KPR lug BEERIEN— BRI RAL (sg/min),

KRG ERE LA FEEE SR, TSR S8 0.05mel /L MiEh-S &M
B (pH = 9.8), ' ,

(2) EhEBEAEERHNUEY  MA 0.2mol/L EEER K rh K (pH = 4.6)2ml,
2% IR Sml, B 0.4ml; I B2 K, SRR 10ml, T 40°C 7K# (L 30min;
S STEN R Bk th 38 10min, PSS bk XERIS]1hENRE. Do
KRR 1ug BEEHOBEEY—NE AL (pg/ min), :

S EETE D M A A F e RN, RERYHRA 05% RPEFER
WMo

(3) BMREARERNE  D4nEasaERg, AXERE e,

4. BEES R B o ok '

RCR[3]1 55 ko D BEBIREN 7%(W/V), REKRKREX 3%(W/V), Tris-
HCl S (pH =87 5 pH = 6.7); BBRFEMHEN Tris-HERK (pH=283), HIk
JER BT R,

5. SEBEI S 7

(1) EEBERORGED ST 105°c BARTHERSS 3ng, BAZHR
M, MA 5.6mol/L HCl 0.5ml, S0, BT 110°C ERh/KM#E 24h; KEJE, R
AR K A, KBET, A 1ml ZEK, FET &EMA 0.02mol/L HCL 0.5ml,
Mo

(2) HWMERF RS HEIZ 835-50 M EBREAEBEZ O NEERBRA D L
ZRFHEEESD (E. Merck AFF), W(LBERAFT 7=, Odd). RFREFEEN
(LB AR, B3, e R824 5 st

| TLERMMT R

L LEH b Es Y iEE 1t

BHEBTEEEERRE, F &R EERRERE, HER A IERITH & FIF=ABr
BUEURE, BT JLFR AL ER RO AR 4L Bt 24T T M (B BN I 2K I B A ) A )
FATRIBRIM S B EE BTN, TR 1

& B KRR RN, 24 ShHeR 1 45 ¥R DU RS 75 1 4 BIME L 8o

(1) TEAAERPEEOBSXBREOBEOEESL(E D WekH, fE
ERER, BEEOBS XREOREEMELERRE TR, SR <WiFg ik
H<fFirfl; REEOBRENLBERBE K. wERNEN, BEAEEEIE0.1x8/
(min « mg); KBREEEE SR 0.35g/(min » mg); RBEEABENEEREABEN 3564
Eho. ERITSARRITING, XREOBREIRBEABN 3—4FELA, X—HRN

1) ARBAMFTRBEAREE 1984, KEBOFTHAE 3 B JLBR%E, 2107,
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Tab. 1 Comparision of the activities of digestive enzyme in different stages of

larval prawn and spring-autumn adult prawn

exmesy | KK | m ow | mmem | xwEeR | wow B | Sexe
BAR Lt R 1—3 ¥ fk | 0.140.03 | 0.35:40.04 | 0.2740 0.0240
WIF SR 3.5-5 B fk | 0.1340.04 | 0.5140.04 | 0.2440.01 | 0.04:0.01
CF B 5—7 % 4k | 0.1940 0.75:£0.05 | 0.18:0.02 | 0.02+0
B B | 2.64+0.25 |20.8242.5 | 8.0940.3 | 0.04+0.01
5 RaF (28005) g 0.7640.1 1.7240.4 3.93+0.5 0.1540.01
B 0.954£0.05 | S5.15+1.0 | 6.5240.3 | 0.0840
FEOBS | 3.1740.15 | 24.8240.5 | 2.46£0.5 | 0.0940
KB RIF (‘6750) 8 0.9140.01 | 1.0640.04 | 0.9440.1 0.540
3 0.5540.12 | 2.7840.9 | 0.37+0 0.0240

@ BWEAULE NN, WiF 8/ mg BH (pg/(min- mg)]l, BHERELZSRIBRBBOIREER

e i REHHPHE. BEISBRENKE.
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Fig. 1 Comparison of the activities of pepsin
/ and trypsin-like enzyme and that of amylase and
cellulase in different stages of larval prawn
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Fig. 2 Diagram of esterase in differente

stages of larval prawn by Polyacrylamid
Gel Electrophoresis (Model)
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T e 24 47 5 FERY 6— 13 s BEMMBBEO VS M R B2 AR A0 R R TR 0, I — A R
B4, AR B R R O ek /N 5 A MR S s IFZE BRGNS D RN, DL
R0 3, LI MBI e B Bisk B AR (Penacus japonicus
Bate) At AFMIRONS AEEIT, FI L KR th SR BB MO 15 74 SO (L 25 7T DA MUz H e
SFE SRR Do LB, MBI A R R A S, Wt
£, B R AT S e R T B B KB B A RRBIE ) (R 1o

(3) EEEHSRIWEEYE  AREOREHELAEABE, HEETONG
KA, LS S, > 1> B R, BERIFETRERF (& Do

(4) BUFSREA RPBEQRREE (82)  arfnfARENE, BEE
2 fe, MRBIREE 2L 3 A4, B TR S AR AR . BROEARESR
VA%, MBS i |

52 E TR TTLIE I, R e K T Y, S T PR D 2 e B AT
Ko W5 PABT, WFETROLE B % B 5 3 5 O TS AL B RN 3% , T v i 5 e 20 Bt
TR A R BTN K AE— R LM T & M i 5 oo S 0 28 (AR 2% o

2 NEHMRALEENREEERNER

Bz 20, 4 (o R AE AL R B REARAD , S A 18 RO, B S BB IO R
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£2 TETAEKGEEFHRHEARO

* Tab. 2 Composition of amino acids in different stages of larval prawn

a4 % B - ERGEE WIF4h ik F 4 B
EII&EE 2.833 2.323 6.463
HEE 1.405 1.542 3.121
2R 2.145 1.527 2.541
SEE 3.689 2.538 8.725
HE® 1.925 2.356 4,946
A E 1.926 3.664 . 4.720
B e 0.155 0.750 ‘ 0.664
S 1.663 2.243 4.139
EEE 0.277 0.751 1.750
RRaER 1,153 1.787 2.884
R 1.624 2.905 4,957
s 0.824 1.539 1.875
EREE 0.910 1.241 2.281
BER 1.270 2.716 4.698
& 0.988 1.402 0.980
HEE 0.569 0.627 1.223
BEB 1.431 3.001 4.138
BEE — — —
AR 1.411 2.979 6.546
JER o 24.272 35.891 " 66.650

© BPBEGBBNATH ARG 100mg BENEERSE (mg),
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BRREEBRERE, BRAEHG 24.272% , IR LA H14 35.891% , {F4FHA2% 66.650%
MIFEREROLFEERTOBEERSBERLMEEERRAET NG B85, BR
SR 0.277 %, BRAT SRS 4 0.751% , (FUREY 1.750 % s R Bk, N5 5124 1.270%,
2.716 % ,4.698 %,
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[1] XIEHRRiER1984, TIFHAEBRHT, HERE 5 4650,

(2] HMB1973, RABBERE B R K, {LEER 1. 3336,

[3] BRF,1962, BHFLEATER BEHRM.F 1257,

[4] BAE,1975, K%y V—-X8, BROBHLEE, HREMEAM, 41—44 T4,

[ 5] Nelson, N., 1944. A photometric adaptation of the somogyi method for the determination of glucose. J.
Biol, Chem., 153: 375.

[ 6]  Flowerdew, M. W. and D. J. Crisp, 1975. Esterase Heterogeneity and an lavestigation inte Racial Differen-
ces in the Cirripede Balanus balanoides Using Acrylamide Gel Electrophoresis. Mar. Biol. 33(1): 33—39.

STUDIES ON DIGESTIVE ENZYMES AND AMIND ACID OF
LARVAL AND POST LARVAL STAGES OF PRAWN
PENAEUS CHINENSIS (O'SBECK 1965) *

Liu Yumei, Zhu Jinzhao, Wu Houyu and Shi Dianzu
(Institute of Oceanology, Academia Sinica, Qingdao, 266071)

AssTrACT

The larvae of prawn Penaeus chinensis were collected from Shrimp Farm, Taoluo, Rizhao,
in May, 1987. The adult prawns were collected from Jiaozhou !B’ay, Qingdao during spring
and autumn, 1986. This ‘experiment was conducted with thé enzyme analytical method. The re-
sults indicate that:

1. The activities of trypsin-like enzyme and pepsin were different in different stage of the
larvae of prawn: Penacus chinensis Zoea stage<< Mysis stage<Post larval stage.

The activities of trypsin-like enzyme and pepsin increased with growth. Activity of tryp-
sin-like enzyme was about 4 times higher than that of pepsin. )

2. The activity of amylase in different stage was Zoea stage>Mysis stage>>Post larval
stage. The activity of cellulase was fairly low. Activity of amylase was 6 to 13 times higher
than that of cellulase. The activity of digestive enzyme in the larvae of prawn was lower than
that in the adult prawn.

. 3. The contents of amino acid in the larvae of prawn increased with growth. The contents
of amino acid in different stage are zoea stage < Mysis stage <<Post larval stage.

* Contribution No. 1634 from the Institute of Oceanclogy, Academia Sinica.



