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B E AGErRTFEORLFIED, AMECESEDRAH =HECRL KT EEG
BAXBEROETE N E LAAY, EEIORS K 1 SRER, BB ANE ) B8 B, 45 4 XA
R BT RETE 1 iR, EERSBMSHKZTER M, PHFEERTUREARSERE, CARSE
BRI ELTEERPESRBRENFER BEEIMER, AL LFRERIBSLER
EMSBENHEAVE)VESFERRARTNBEBA LR, BEFET -2

XA  SHERTE. OB AL AR

=Ptk 9 ( Portunus trituberculatus ) A A TREHE, RERNELFF 3. HAT
FE=JERTFROWHAETIRS, T ATEROEFMEBESE T aFEEFSEEY,
EHEBAIRBEANEHCR, AT ERERHR N =R TR AN LA BMEFTRY
BE9E. AP S EIESHER TR GNEE I REERAR, KT K E LIRS
WAL AR IS ) RO 2R LA, 3 2t B RR AL BRI & BHEAT 20T, R SR TN AL BE IS 1 IR LA A &
Frife R

1 BB,
I 5

SR TFRAMOE. ZTRGE T HZ) ZRGETH(Z) ERGETH(Z) & RS
IRIVHA(Z,) KERGHERE (M) FI 405 T $9(C), T 1996 &£ 4 HZE 5 AR BRI TK =LA
SHIFE i H, HEMRIEE(- 18CT)RFRFA.

1.2 B§EHdE

B4 . & 44 4 BB 400mg 224 BT oKEH L DA 10 R (W/ V) B T 2K, 1E
BRSSP B SRR E BRI RS S, BRI L TGL-16G B g0, T
0~ 1.9 000 ~ 10 000r/min 20> 30 444, b R AERSE 1l & .

HEOBMLEEARBEAME . ENEEE191] %, WMEESMEN,IMA0.5% T
B £ % 2mL,0.04M EDTA-Na,0. 1mL,0.2M #r#BR 2 vb i (pH = 3.0)0. 4mL, B ¥ 0. 4mL, il
ABRFEAK, S EEBN 3.5mL, B4 T 37CKBF, KM 15 58 REMA 30% = AB R
ImL, 2.0, B _E W, FAAE AR - BRI BB A AE R, #EIICF, B0 KBTEREN &
lig B BRI — A BIE 1 B4 (g/min) . KEEABEHWIEEA LREEOR, AR

W RS H 33:1996 - 08 - 08
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MHWEH 0.05M i Rb - SELME B (pH=9.8),

TEMBETE S DA R 0.06TM B BR E Mk (pH = 6.9) BL il A9 1% TEM¥E W 0.5mL, B§ W
0.5mL,#&45); BT 25CTAK# S, RIB 3 4480 RFWA 3,5-ZHBEKERIESHER 2mL, B
FbKE 5 srehfa , R K H, E8 E 10mL,490nm &b H 342 258 (Cpilb 0 L, O) I &
B, 7 25CHEMAT , B A i 1 ng 2 F5E R — 1 B8E 1 847 (Mg/min)

HERBEIEHWE . MA 0. IMBEBRE W (pH=4.5)4mL,0.5% R P HE L4 E EME R
1mL, % 0.5mL, K 1.5mL, BT 40CTK# F84k 30 508 s BUB LB T BRI &S 15 o
Bp B ImL SEALHE, IOA 3,5- R FK A BRE AN 3mL, TH KB A S A 154048 %4, I
HZK 6mL,550nm AW SR, EOCT, S80I FERZAEN | vg HBEER—
ABE 15 1 847 (1g/min)

JIR 10 8 0 1 0 5 L AE 37T S AR R AT B0 A 0.025M BEERZE v ¥ (pH =
7.5)5mL, B ZIREEE Y W 4mL, 20% 4 B H B4V WK 0. 4mL, B§ WK 0. lmL, & BRI A
95% Z.BZ 15mL, i85, R A 10 280 SRS B, BESRSL B INA 95% Z 8% 15mL; B NA 1% 8
BAYSW 0. 1mL, S AR B E RS &, E£37CHRET, B804 1
tmol N& W BRAE K — 1N BE T 71 847 (mol/min)

BB AW E . LA g A BB, AN IR E (R R EEY REY LY
BT EHRm 1980],

1.3 &EBRMT

SRR BT 105THA BT MR 5 20mg, R AR T 2% [ 1995 ] i 28 BR /K f# 3 i
5B, A 6M b BRIk AR, FEARFE (110 £ 1) T T KM 24 /MBT, RRJE EWLS T

BRI BT 105 TR T AT 15me, A 6 & 5% AL TESH K 5SM NaOH %
BEAKBEDZE 2L, REEARIEHEREHE, BT (110 £ 1) TT KM 20 /M Et, B
/LA 6M ERRR S, B pH H 6~ 7; B0, BUH BIF W 0.5mL B WL, dhik 44 ef B T B
A HCl W IERFFT 4CEA,

TR R8 : A 37 835-50 BUE KR A 3ha 471

2 HR

2.1 ZHRRTESPHERAIHECETE L

EZRRTFEGBEZFIRD, SPAE BB NRAL =ZHEAREL, BEABM
KREOBENNELBER 27, BEHEK, B 2, WR—MEET,, Z,—>M 4577 BL S
&A1, E C X LT R ML g RIS N TE Z, BB K {H,2,~C, B THES IRIEE /) &
Zy IR BOKAH, Z, M BRE B, B C UK, TERMEE/KBRE 0 M 71 (A/T) (WIEREE 4h (&
ERETEHEN, 27, BN THEBE, Z,-M AN, B ¢ XEEB/NMAE 1),

HE 1EL, BEORE. EBE O RN RO EEE J1 85, T 4F 48 R B0 AR b 38 0 1R 1K
KBREOBEEEABEAR AN 1.5-2.8 FELA  WRBE A NG 4L RBETE 8 70 ~
120 5 Zc A s RR W BERS 1 5 4 E R BB Ol
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2.2 ZERTFESPHEEERA
B5&8%k

1
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: < NEEm
" —-a—-XNELAN
0 . . ;

oooe

PDHREER: LFEERSBHE=
GRFENERFTESEM, BER—4
AR R E B R \B D, A [ 4 &
SIHIERE R (X 2). UREEXRTIER
RUARER, SERBEHAICEAR. ©
& BMHFE A M B AR A E
R AZEARFNEAR . FEAR . EEARM

m —
XN
EEE, R EE AT BN FN By
HMIER A, 8 1.79%MME 2.53% , G ER ’ —
BEE/N, B 0.21%MNE 0.29%, HF *°
HEBH A/E LHEZEAE /(R 3), [\\\’\‘
EVFEEARER . ENMHELTEER I

FOREARSELER  ANHMERETED
3.2~44%, M1 SHhRTEGERRREHNLEE L

ELEARB.EVLEEAEREEN Fig.1 The change of digestive enzyme activities in
LRSS T BEM AR, Hpr Sfferontlarval stages of Portums prtubereulatis
AERSERR MEMTERK. AYERFLB D, FLTEERMMBUTEARER,
H1.7%¥ZE 3.6%, UREABREA, H 0.22%# % 0.39%,

%1 ZHRFESMOEHLRENALE

Table 1 The comparison of the digestive enzyme activities during larval development of Portunus trituberculatus

WA x10°2 U/m. lEl) IZEIJ(U/mc xAa) ltE)J(U/m; &xa)

REM BEEM KREOR it HERM BRRI 8% A/T Wil
Z 0.27+0.03 0.38+0.05 0.51£0.07 0.67+0.04 0.50+0.06 1.34
Z 0.450.17 0.73+0.21 0.69+0.13 0.71£0.08 0.69+0.19 0.9
Z 0.23+0.09 0.64£0.17 0.57+0.20 0.52x0.12 0.72x0.14 0.89
Z, 0.3440.08 0.58+0.10 0.41£0.09 0.55£0.16 0.58+0.06 0.71
M 0.31£0.04 0.55+0.16 0.430.04 0.36x0.03 0.52+0.11 0.78
(o} 0.520.11 0.81£0.29 0.35+0.06 0.300.03 0.79+0.26 0.43

WO IE A LA HE h R, BDIE S B /mg A (U/mg BA), K HFERMA R P HE < 1072F S #41/mg B, IR
Wik R x 10 A B /mg BB . AT IERERM/ BEREOMEN . RPREAUZKIRBFEOFERERS

3 e
E=FRFENNMETIEF, SNGEROBLBE LA ZER, RID ZHEMEX,
oo 2 RG2S B R I A R BG T TS A0 AL % 5 Lovett #1 Flder([1990 17E F X 4F ( Pe-
naeus setiferus) ¥ %1995 4B % H B (Scylla serrata ) " B U 58 5 S 28 1L, O € 4 B AN 4F
e FRE SR AR 5 X E H9%E (1991 17 H X3 UF ( Penaeus chinensis ) ' 18 3| ) 45 R ML,
H R E AL B & B W E T HLH A R R s 4 RN A & B IIETT R

B 35 510 4 Ak 0 AL R 1 284k 5 gk A K R R IR B B B 3T BRAR A K P 3%, T 4 4k 9
ERAEREEERHNENHES ERY RN RECEYRAESRY BRRAEET LR,
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ERXEEANABTEA 52 HEN M EE IR, ¥ Kamarudin % [ 1994 ]9 18 4F
KHEAREAEHHEEE L STFHREM 3. B, E=ERTERYEZTIBRT,
AREAERE N RLRB T HENRHNERTR. EEOBNLBREOMENE 72 1K
F L 2, WM BRH, Z—~C, E W E LA BE G RNBENE 2, Wl E, ZFET
R mERA=ERTFEEE MR EIB PN RERDARE N E, B, #=
e FRE M = , BARFh IR DL SRR & | B B R AR O 3, e SRR T ]
B RIS, A R AR R BERMERTR, R ERERTE E,

x2 ZERTFREPHEHRERARN
Table 2 The composition of amino acid during larval development of Porfunus trituberculatus  (mg/100mg)

mxm BAH
Z Z, Z Z, M G
DREEREER 9.90 10.24 10.61 10.85 11.73 12.74
HER 1.05 1.26 1.25 1.27 1.36 1.48
HER 1.61 1.64 1.81 1.88 1.9 2.17
EER 0.31 0.28 0.32 0.31 0.40 0.45
FRER 1.58 1.60 1.61 1.61 1.87 1.94
RHER 1.9 1.9 2.08 2.10 2.16 2.27
ZHREMR 1.41 1.46 1.48 1.50 1.59 1.61
HRR 1.79 1.80 1.82 1.94 2.15 2.53
BH8R 0.21 0.2 0.24 0.24 0.26 0.29
HUREEMRER 2.63 2.71 2.74 2.86 3.07 3.26
HAER 0.54 0.61 0.57 0.64 0.71 0.77
HER 2.09 2.10 2.17 2.22 2.36 2.49
ELFEERER 12.77 13.41 15.21 15.50 16.88 19.33
XITAR® 2.27 2.30 2.79 2.81 2.90 3.27
“Z# 0.92 1.00 1.10 1.13 1.19 1.32
HER 3.8 4.07 4.31 4.54 4.67 5.19
HER 1.70 1.73 2.16 2.18 2.78 3.60
AER 0.72 0.92 1.01 1.04 1.32 1.53
B =R 0.2 0.2 0.23 0.26 0.30 0.39
MER 0.81 0.8 0.8 0.85 0.91 0.9
[EE=Y. 2.31 2.31 2.75 2.69 2.81 3.04
E=) 0.60 0.78 0.9 1.32 1.45 1.61
HAEMLER 25.30 26.36 28.56 29.21 31.68 35.33

£33 ZSERTFELPLE A/E LLENLER
Table 3 The comparison of A/E during larval development of Portunus trituberculatus

HER ZHM
Z Z, Z Z, M C,

HER 8.38 9.73 9.36 9.26 9.19 9.25
HER 12.85 12.66 13.56 13.71 13.11 13.56
EER 2.47 2.16 2.40 2.26 2.70 2.81
RREEAR 12.61 12.36 12.06 11.74 12.64 12.13
RER 15.48 15.29 15.58 15.32 14.60 14.19
ERER 11.25 11.27 11.09 10.94 10.74 10.06
BEE 14.29 13.90 13.63 14.15 14.53 15.81
BER 1.68 1.70 1.80 1.75 1.76 1.81
AER 4.31 4.7 4.27 4.67 4.80 4.81
HER 16.68 16.22 16.26 16.19 15.95 15.56

HEAEREANEMUREERI B/ AR EERS L URAERSRZANE B

R TEGERARMEIOKRE RS RS, TERBEEIER, X5
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E AL R4, Hirche F1 Anger( 1987 13 0 8 B 3& 4 B 76 1 A & Xt & 4 4 AL 4 AR Sz
MAREREER I ERUYERFTFELEENRR, BEWRAX MR, FRIIVEE~4LL
HEMBATNAESN, ETHHMEMFE(1986HREERARHFRIY P GEEXHLR
bR , ZE TR

TR FER, =R FENIEIEEEE HRE. XTBEAIARMNFHEARRKES T EAR
BREGHTEEEEY A GRS HREEZEX, MAEEB /LIS, Bemner 1 Hammond
[1970] Z BAERR B F 2 R F PP, RAE—FHLRABVBE L, BN REHREBE
Ho

RS R LT IR, SR MAEE N ThE R, FEFERERS — R4 &
BHMEFRSHIFAE, Biesiot F1 Capuzzo[ 1990 42 i R FTE #88/E L1815 /1 (A/P) L =X
TERE /AR ARE S (A/T) WEENEFREBIORE RBE, WERS N Y &R
M, LAY AREERREA R, AU E=RFEEN A/THEEHET
M SR FRER NIRRT IR IR R HERA ST,

EZSERTEMAEETIRD EXBSTEE L ABE  WEERLEH Z, #925.3%,3)
C, % 35.33% ; bTFRAEME 9.9%ME 12.74% , S EHELSMURESRKEP, B TEHEH
MBEWABERMNER , BEAFSRBEEREYN,. X—&RE5XNEE%E(199 P E
SHIFSA BRI RAL, AUVFEERFUREARSERS, CERTERK; ELFL
ERPLFERSERR; EUTEERTIERRNIGEAR, BRI RER, X 5Bk
#7245 [ 1994 )% 4 55 & ( Eriocheir sinensis ) BRI ST REMLl. BRTR K A AME R IERH
EORAEEARARASRETFOSHWESEMUE TEANEBENER [(BHERE
1989], HIt A R =tk FENANERBRABRAUAHIEHN ERRTREEFREBEMREEH
WA, o A TR R A R 4R F R

TRAEEY, SR TFEAR N IAZEIBT  EXRIENE L EMBRPDIFS—
HODEBREENEERIFIMERAE., WLFTEERPTZEARS BERES, MYIEREKXW N
HEAR;FLFEERTEEERENAEAR, MBBERANWAHER, FE HTEER
SEEVFERARBENIEA/E)ESEAREEYEAB T 3, M @RI A/E L
£ 14.19~15.85 Z 8], X EAAR L BEERZ B FEE -FHXMBRENHFIXER, XH LT
BIAREENMEEAEREEAR S BN KTZR N,

ARAREZFHEFREFERTALTH AR,
& ¥ X W

F i, ks 19686, SR K B RS YIE B RN IR SR ,10(2) :60 ~ 63.
ARKRFEMREEWFHFES 1980 EYHFELRIES AN AREE dEE .71~ 72.

% %1995 EEFRNEEMABENNTRAR . HITAF%HR,34(1).88~93.

X EME% 1991 . P E I AT SR AT IR ISR EEIE h R EERA R R S8 5¥H ,22(6) 571 ~575.
BRI 7% 1994 PR ERBHREFEHEARIARNNERT IR K™%],18(1):24~31.
RW A% 1995 T3 FEARYEERST.ISERE,19(3):27~30.

BN 1980, FEHFHEANEER S BN LB BERBHEREER,19(2):69~79.
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STUDIES ON DIGESTIVE ENZYME ACTIVITIES AND AMINO
ACID IN THE LARVAE OF PORTUNUS TRITUBERCULATUS

PAN Lu-Qing, WANG Kui-Qi
( Fisheries College , Ocean University of Qingdao, 266003)

ABSTRACT The experimental results indicate that activities of five digestive enzyme showed three
different patterns during larval development of Portunus trituberculatus . The activities of pepsin enzyme
and tryptase increased along with growth of larval and it were higher in first Zoea stage, and the
activities of amylase decreased. The activities of cellulase and lipase were fairly low. The contents of
amino acid increased during larval development of the crab. In the total content of amino acid, the
highest EAA is Leu, the lowest is Trp; the highest NEAA is Glu, the lowest NEAA is Cys. There were
little difference in essental amino acid ratio (A/E) at different stages of larvae.

KEYWORDS Portunus trituberculatus ,Larvae, Digestive enzyme activities, Amino acid
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