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1.2 EEEhRE
1.2.1 BREE S80H8 R s00me % 4B FREL, MA 10 FER(W/V) A E
ROK, BB SRS R A, BUR A ST 3R BRI BE BB 7S 7, RIAEEAR A TGL - 16G BI%
HEOHL, T 0- 1T .9 000~ 10 000r/min &0 30min, & FEESE S,
1.2.2 BEEARNERFAMEHNUE O FEETHED NS BEAE, A 0.5%
FTREEFEW 2ml, 0.04M EDTA - Na, 0. Iml, 0.2M #7888 48 5l (pH3. 0)0. 4ml, BE# 0.
dml, WA EHEAK, EEEBER 3.5ml 85 BT 37C 4GB, K5 15min; RIGMA 30% =
AR Iml, B4, BEWER, AEA—BAFREERAE R, E37C T, 508Kk TRE
P Lo BEE BRI — T8I H 307 (pg/min) .

RREHBEAINUEEEL LREESH, I AZHEH Y 0.05M B — S 8 LB
PRk (pH9.8),
1.2.3 EBERERAWE A 0.067M BERE i (pH6. 9) BRI H 1% FEMIE M 0. Sml,
FEWE 0. Sml, 851 BT 25T AB P, R 3mini RISMA 3, 5— B KBGRISTH R K
2ml, BF# K Smin 5, BUHBAKAH, £ F 10ml, 490nm 4 & WEFHN &R, &
25C T, WA EMEALIEME I Lpg 5 MY - RIS /7 800 (pg/min)
1.2.4 AHEHEETHUE WA 0. IMEEBEE B (pH4. 5)dml, 0.5% REARLTEEE
W Lml, B3 0.5ml, K 1. 5ml, BF 40C KIE b 4L 30min; B s D F ok is 8
LSmin, B 1ml #5403, A 3, 5— TR KHEE B EF 3ml, TR KBEES Z 6 15min, %
A1, IMEAOK 6ml, S50nm AW BEESE. EAOCTT, B0 EELFREERR lpe WEH
¥ Ry BE 1 B0 (pg/ min), _
1.2.5 BEREREARE 75370 KB, B SEARLSESRMA 0. 025M B E
W(pH7.5) Sml, BZ B IAR 4ml, 20% B HEREIA T 0. 4ml, BEE 0. 1m], IR
FEIA 95% Z BE 15ml, B 53, KBE 10min; #R /5 B, RES RS2 B0 DA 95% Z 8% 15ml, Fn
A 1% BB 0. lml, I EAPFHEREB SRR S &/, £37CT, 808k
A 1pmol JEFFER RN — T EETE 17 A (umol/min),
1.2.6 MEZARENE 4 nEaBEarEmrE AugEmEngs,
1.3 SEBYF
1.3.1 REHEBIT BT 05CTHEARTHRER 25mg K, RARE 2SS HEMAR
AR, DL 6M ERBR/KRE, HERLTE 110 + 1°C kAR 24b, 25 EHLRF 4.
1.3.2 AEABSH HF I0SCTHERTHORES Smg £H, A 6 % 5% HLLHH
SMNaOH B, B AKBEDPE 2ml, AEFARUELESSEHE, BT 110C +1C Tk
7% 20h, SUH 5 L 6M SRR R, B pH {E20 6~ 7: B0, BOH LW 0. 5Sml _EHLAMF, Mk sy
et BB M A HC /S B EE T 4C £4.
1.3.3 MERER RSB A O 5 835—50 B AR B 3.

2 HBR

2.1 pEGERENOETMENERRATL

FEF BRI TR R T E T, S E TR 2 =R R (A 1.2,
3). HEORSEREDRHEINEERR 22 BHHK, B 7, B, Z2~>M, B35
(KB J7, 8 Ms XETH TEMBEMER TS I7E Z, kA MH, DUSHESV IR R TR BT, Zs—~Ms
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Fig.3 The change of cellulase and lipase activities Fig.4 Ratio of amylase/trypase specific activities
in different stages of the larvae in different stages of the larvae
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Table I The comparison of the digestive enzyme activities during larval development of Eriocheir sinensis

ZEH

HERMN EREIN BB HRER AENT R A/T HE
Drevelopment
Pepsin Tryptase Amylase Cellulase Lipase AST rano
period

Z, 0.31£0.069 0.47+0.15 .62+0.14 0.722¢.13 0.37+£03.03 1.32
Zy 0.47£0.12 0.58+0.07 0.81+0.32 0.830.17 0.63+0.14 1.40
Zs 0.55£0.11 0.78+£0.21 0.6810.26 G.61£0.23 0.46+0.08 0.87
24 0.42+0.1 0.61%0.16 0.466G.04 0.48+£0.18 0.39+0.04 a.75
Zs 0.39£0.05 .55+0.14 0.43£0.06 0.43+0.02 G.3620.04 0.78
M, D.41+£0.13 0.60+4.09 0.49=0.11 0.67x0.08 0,48+0.10 0.82
M, D.52£D.06 0.71+0.19 0.52+0.08 0.52+0.01 0.54+0.12 073

T BNEAULEARE, DENAR wg BA, TP BERS 107 B 00/ meg FA, JBIRR 107238 hafy/
mg BH. A/T REXERE/ BEEARES. RPHEL =R TRBIBHIRERER.
Note: The numerical value in the table express specific activities of digestive enzyme (U/mg proten) . The data of cellulase enzyme ac-
tivity s 1072 X U/mg protein and the data of lipase is 10 2% U/ mg protein. A/T express the ratio of the amylase and tryptase en-
zyme activities. The numerical value in the table are the standard diversity of three expenmental data.

2 PR ENSHENSEE K ER/100 E5T)
Table 2 The composition of amino acid doring larval development of Eirockeir sinensis (mg/100mg)

%
BEM Develepment pericd
Aminc acid

Z, Z; Zy Z, Zs M, M;

PBEEAEMAREAA) 8.34 9.58 10.57 160.88 11.01 11.64 12.26
FrEBE( Thr) .07 1.01 1.49 1.54 1.58 1.61 1.60
SR Val) 1.45 1.61 1.79 1.84 1.81 1.87 1.95
HHER(Met) 0.18 0.27 .38 0.40 0.40 0.42 0.45
FEERE( 1) 1.28 1.43 1.47 1.51 1.59 1.66 1.95

F AR (Leu) 1.5% 1.75 1.93 2.05 2.06 2.10 2.22

F R (Phe) 1.31 1.36 1.40 1.46 1.42 1.58 1.63
B (Lys) 1.30 1.88 1.91 1.89 1.92 2.11 2.16
AEM(Trp} 0.16 0.18 .20 0.19 0.23 0.29 0.30

¥ FREERER(SAA) 2.03 2.33 2.52 2.64 2.67 2.73 2.78
#E B His) 0.47 0.53 0.54 0.57 0.58 0.61 0.64

B E R Arg) 1.56 1.80 1.98 2.07 2.09 2.12 2.14
FUFEERABNEAA) 11.69 13.74 14.69 15.35 15.58 17.40 17.88
K12 E B Asp) 2.18 2.67 2.78 2.72 2.76 2.93 i;m

£ 3 BB Ser) 1.03 1.06 1.06 1.04 1.07 1.22 .24
HEMBE(G) 3.35 4.30 4.19 4.21 4.28 4.58 4.63
HEMIGly) 1.97 1.99 2.10 2.12 2.10 2.7 2.81
EM(Ala) 0.74 0.76 0.96 1.02 1.05 1.29 1.37

BE FRR(Cys) 0.14 0.16 0.20 0.22 0.22 0.24 0.30

B E R (Tyr) 0.46 0.84 .05 1.14 1.19 1.36 1.41

TR E & Pro} 1.82 1.96 235 2.88 2.91 3.06 31
FLNH;) 0.40 0.52 .68 0.71 0.88 0.94 1.16
HEBAR(TAA) 22.06 25.65 27.78 28.87 29.26 31.77 32,92
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F®3 PEREESHHGE A/E LLEMEEER

Tahle 3 The comparison of A/E during larval development of Eriocheir sinensis

i EEH
aEm i Development period
Armno acud ——
Z Zy Zy £ Zs My M
B (Tho) 10,32 9.24 11.38  11.39  11.55 11.20 10.64
HEM(Val) 13.98 13.52 13.68 13.61 13.23 13.01 12.97
EER(Me) 1.74 2.27 2.90 2.96 2.92 2.92 2.99
BRIl 12.34 12.01 11.23 11.17 11.62 11 55 12.97
ZE B Leu) 15.33 14.69 14.74 15. 16 15.06 14.61 14.76
K\ FBE(Phe) 12.63 11.42 10.70 10.80 10.38 11.00 10.84
i AR { Lys) 12.54 15.79 14.59 13.98 14.04 14,68 14.36
& 8B Trp) 1.54 1.51 1.53 1.41 1.68 2.02 2.00
#f ST 8B { His) 4,53 4.45 4,13 4.22 4.24 4.25 4.26
HEE(Ag) 15.04 15.11 15.13 15.31 15.28 14.75 14.23

:A/E HEANB T OREARTR/ VHFEEMLAENT L

Note: A/E express the percentage of essental amino acid rana.
3 g

1. P RS REBNGKE T SE PRSI E R EAESR. XSHB¥EER
wHaF 2] e S R h S B RS REL, MBS mesE
HEWEIY PN EERAE, HHARESEABESENAYIH, BEWTEEPR
SRR A & B MR A%

Kamarudin 253 % BF 26 40 7 R Wl 8 8 I 4 (0 B 08 A b SIr s & vl — 30, 48
Van Wormhoudt 818, 2488 84 8 5 &k by 22 e m iR e shal #5 1hat, B 0 M3E 7188
B EA X hgeg B S R AR Bt R LR E, (R N RE LS A AR E
MR, EPEREBMRETSR T, BEAMMABEANE HTE Z S HAH
BERF, Z,~Ms BiE N2 LIS ERBEAE L HHE-MEE, LR B TREES, X
FHYKRE Z, AP AN 2>Z AR R A A EEE £ Z-M HRIARAA
B X 5EMILGRE g gk BB FEE RN ERAR B
BRISHETZ BN FESEZ EX MENMEENEERERGE KA T MRS, ik
DAL S E BT AT, £ 2, A KR EERK, H28.5%, M Z,~ M, AKELHH
55.55%.,71.42%.32.50% .31.44% WML S Y 4. EREPEREEBEM L™ ATHE
FHEED 5 FH R A Y AR L BETE TR E R TR EHE

230 SE R R 2K REE TR, BRSNS, SRS R BT T R R
YRR A AEEEEI AR BT HTREFHRERBERGENREEIYP. T2
8 PR R A, T A R S h A B RIR R, SR . ERE
B, RO ER AN RIS EE % A E, X 5 BANS ') Biesiot M R M A EH B A S
PR AR AR B X AR BN &M R EGE (IR KT A REG T RERE
A B RS B o JTTRRE £ 5T, T AEE R T 1k e

ERFEEY MAR B PR LS N T EAES N EOEFRT K midgrsh
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PRI ACRE TS ) SR A B 2R e R BR A (R X ER DB R RO, BB NEE.
Biesiot 42 51 5% FIe 4 B8/ B RIS 1 (A/P) L B SR Ve B/ 2L 8 B E 1 (A/T) Heqi 8
R B RS RESRE, LEFN Y SR &, WER ek
ERRA . EPEREBYAEEE SRS, (A/TIHER 22, ZE A&, M Z, BF %
REMR, XH— SR EPERERBGERATHAYREHNASEEE. MHMELIE
EHEFBYREFTARP,A/P LEFRANS, SHENRFY. ERAESIY, R A/
P8R A/T WA AT AN PSS sh g kB B V3547 H S| — 2 .

2 AEPRGERERATRD EORERTHNIERS, MEBEAENERNEIRATER
FASHEERAR LHELREERNARS S8, BRERERBESNP®RELR
HOEEERESEUNENE N ZIPHBEEEE ., BWXTRERBEBHANE
EREM A RRE. EENPEABRBELZHHANERRE RN ESE LY, A1R
BEMEMEETMZSEM, NEEREEH Z 1122.06%, I M; BE32.92%, UFH
EMRESEH 8.34%E 12.26%, XRMENELFARSD, AV SHELHMNBEHAKE
R, BHAM SR HEE BB, X -4R50NEREEF BN E SRt a R
B, ELFEEBP. URERTENES, CER SR L UOFEALERUHER
FREBEH:EELFEARPAEARTERS WERTERKE X 5K ST P ER%
BRI IATEREM . AN f i g% B 4 R R W AR M S AR TR
#-

EPERERYBRELEY, SRR TRENES P URE AL -5, L EREN
FEBFFERFARPHERE, NLFEEMIREERSTERR, MHIERAE T
B AFLREERPETRESENEER, MEEEXVYRER. RETLEEER
SLHFEERIBWILEAE)ESEHARZTFHESBT B UREABER K
REIEH A/E LETE 14.69~15.33 Z ], XXH AR BRBRZ MEAE —HARE
I FIRR, XM AR SE MR R T R E AR LK Z 2.
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STUDIES ON DIGESTIVE ENZYME ACTIVITIES
AND AMIND ACID IN THE LARVAE OF
ERIOCHEIR SINENSIS

Pan Luging Wang Kexing
(Ocean University of Qingdac, 266003)

ABSTRACT This paper analyzed several digestive activities and the contents of amino acid
during larval development of Eriocheir sinensis . The experimental results indicate that activi-
ties of five digestive enzyme showed three different variation patterns during larval development
of lobster. The activities of pepsin enzyme, tryptase and amylase changed obviously in feeding
habits transformation, and the activities of pepsin enzyne and tryptase reached the greatest val-
ue in third Zoea stage, and the activity of amylase reached the greatest value in second Zoea
stage. The activities of cellulase enzyme and lipase were fairly low. The contents of amino acid
increased along with larval growth. In the total content of amino acid, the highest EAA is
Leu, the lowest EAA 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 the larvae,

KEYWORDS Eriocheir sinensis, Larvae, Digestive enzyme activities, Amino acid
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