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BRE BTN ERES, SVAREETH
RAITFPBE R, RPN E 125 g A4 D
& 150 gZEIf—]'O 2001 4 12 H ~2002 4 4 B g} &
FrFHEFRIMTE A4 Py 9K BE R (50 cm x 80 cm
x50 em) N, B A BURERE | NEF G, B#F
Fi7kERE 18, Ak & 1/6 ~ 1710, A TiiE{EE 24
C,AESENE, BRBES .00 {1 17.00 £H#EBE
MR AER, R ERRIE A E S, f
BIOBAG , WA M . R T B ARE
B, PRI ST, R B IER
ol A RINGECE I 3t N LT W v =)
REA TS 2 AR R ZoR A B 7 A4
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1.2.1 RN BEHBEIKEY 400 mg, A 10
BRI EROK, KSR, 30 H T RS
JIR 2 , B4 B0 43 73 BR B0 (9 000 ~ 10 000 1/
min)30 min, FEEAEEEO R . KBEEER.T
MR R RIEE INE. 5 MEE 25 R
B8F ST,

B2 vk B 2 LA RS 2 D FEAT O, FIAE AR

AR E , 4 MM 2D E, B
FHE,
1.2.2 SEBRSTR HEHEKEET 70 CHfd
HIEEE BRAEEHATBARE. MA
6 mol/L HCL 8 mL 3B B 75 10 min, & 1,110 C KR
24 b, BHEFAE S0 oL, M Z AL, B 1 mL
T 10 mL LAfE 60 CHBE S TH, HREge
SHEAEASE, MA—TERE 0,02 mo/L
HCL, 41 25 30 min, H835 - 50 &8 A 3457100
TEERNAE, 4 METHNR RS R0E, )
HYHE (%, TH).

2 HR

2.1 EEEaSENEL

GRME 1 FiR, P ERERRE TR,
AENEOSEERRET RS, HPE
WA 20.75% , SRB4NA 9 23.95% , B IR 2 )
B, H33. 1%, BHEERREE-SRE, TH
“EOSTBREEHFME, ZRZRGEB NN
13.36% , LRI MK - & - R” HHEH.
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HERGE G Embryonic development stage

L ENEEN 2. B3, TEARIA 4. RS, B ES | i,
6. BOFSE 2 Tk 7. IR ERANIEL.
1. Fertilized egg;2. Cleavage;3. Blastula;4. Gastrula;5. Egg-nauplivs;6.

Fgp — melanauplius:7. Prezoes.

B1 ffEgESmEt e TEtEgaRNER
Fig. 1 Soluble protein content at different embryonic de-
velopment stages in E, sinensis

2.2 SMHWEMEAMNEL

GRAEL EPERBERBRAFTLRY,
AT EE R 3 A, BEAM.
RREOM FRRMIE IHEEREET N Z R
ABERRETHEMEZS A BREE, H% -
K -H7HBEE, FARERREZFTRE 2 JHE
HEMITHE, ZRE | HNBILE AR
10.73.4.27 #12.26 U/mg T H., JEEEIE HIEE
R R E R R R TS, IOk BEE /17
BT RS R,

"1 TEEESERERENHLER LR

Table 1 Comparison of digestive activitles during embryonic development of E, sinensis X+8D,n =4
F ] Stage EH & Pepsin - BB LM Toptese  JE¥EF Amyluse #1748 FRF Cellulase f5R# Lipase
4B 5P Ferilized egg 2.05+0,02 2.19 £0.19 3.29=+1.18 1.89 +0.22 0.0067 £0. 0007
ER R Cleavage 1,18 £0.05 1.53 0. 14 7.1521.77 1.61 £0.37 0.0161 £0. 0014
5B Blastula 202 +0:69 1.41 £0.37 342129 1.56 £0.42 0.0123 +0. 0003
IEFA 38 Gastrula 2.370.16 1.66 £0. 301 4,34 £0.76 1,72 +£0.23 0.0217 £0.0005
”W%—x?"@ﬁﬁ 2.33+0.05 0.44 £0.09 4,08 £0.96 1.76 +0.03 0.0230 £0. 0005
Egg - nauplius
ﬁﬁ%iﬂﬁ'ﬁ@_ﬁﬁﬁ 7.05+1.26 1.93£0.20 8.08+1.42 2.53+0.14 0.0365 £0. D085
Egg — metanauplius
B RS, kB Presoea 10.73 £2. 46 4,27 0. 181 .18 +£2.40 2.2010.01 0.0470 £0. 0048

RS LIRS B Urmg B0, S RHEDR 4 KERMEERT,

Note: The data shows the enzyme activities, unit U/mg { protein).
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2.3 SERARSSERTH

BRNE23., UFEERN BB PEEE
BRFREEREATESHE L. EOTEERD,
B o H Bk BB AR WA BT RE S
SEEENARTER, BN EER, CNARH
BARERARER SHZB BER S ER. AR
BB AREAR KEM, ARBEFTIRP . BE
BHEIESK, R4.27% %2 2.97% , HEBRAFE
WS, B 1.73% 55 1.16% (R 2) ., RITLFE
EBESLEREEMORAE(AE) ERF R A

EBEABT -8(R3)  RUAFRLTEERZ
[EIFF7EE — PR R SE 1 LI SE & X R LB AR 32
iR E R ABEREBIEW. LR ERET
BEMTRER, VHAEMARR2 -3 F(H2),
FLBRERNTREMNSLHH LEMZ FN
AR ERBRFAMPNGE 2 TVARBEIAR.
ML E BB LA E R & B R, ERR(T.
AR TR b R R R A& ' BT, KL
FhEZBR A S B TR (R 2)

£2 hEERTEREETHAEROTEN (=4}
Table 2 Changes of amino acids content during embryonic development of E. Sinensis(n =4)

% ,Wet weight

A FEIEE MW WA BN BB SEPUE L DWEE RIS 2 KW AR R RO

Aming acids Egg cell Fentilized egg Cleavage Blastula Gastrula Egg-nauplius Fgg-metanauplius Prezoea
* BLE B Len 4.27 4.47 4.39 4.42 4.30 4.25 4.14 2.97
" R Val 3,44 3.56 3.48 3.53 3.56 3.42 3.36 2.46
" Wi BRI Lys 2.98 3.29 .22 3.24 3.06 3.13 3.26 2.36
* R The 2,65 2.49 2.57 2.67 2.65 2.55 2.47 1.89
" RN e 2.55 2.69 2.63 2.68 2.55 2.58 2.48 1.73
* %P ER Phe 2.49 2.55 2.47 2.49 2.68 2,44 2.38 1.69
" EEM Met 1.73 1.90 1.86 1.85 1.70 1.78 1.67 .16
t R Arg 4.06 4.09 4.07 4.11 4.10 4.01 3.98 3.99
* 2 # 8% His 1. 46 1.42 1.36 1.36 1.63 1.32 1.35 1.04
BEM Clu 6.37 7.00 7.03 6.94 7.05 6.85 7.00 5.81
KEZEM Asp 4,93 4.94 4.95 4.91 5.19 4.73 4.71 3.40
HHERE Cly 2.83 2.73 2.71 2.76 2.87 2.55 2,85 2.42
FER Ala 2.81 2,92 2,80 2.84 2.76 2.70 2.7 2.30
JAER Pro 2.63 2.63 2.27 2.00 2.12 1.92 3.57 4.07
4P Ser 2.35 2.06 2.35 2.52 2.10 2.26 1.99 1.39
RS EER Tyr 2.01 1.81 1.81 1.75 1.7 1.78 177 1.39
[BERS Cys 0,54 0.51 0. 56 0.56 0.54 0.52 0. 54 0.45
ﬁﬁ%ﬁi of AA 50. 65 51.06 50.53 50.72 50,57 48,79 50.23 39,52
éﬁ%ﬁf{%{iﬁ o 20.95 20. 62 20. 88 20. 50 20.15 19.76 14.26
%E:ﬁﬁﬁﬁfﬁﬁ L W5 01 W 8 30.07 28,64 30.47 25,26

* REAER: + LT ALR

# means esgential amino acid; + means semi-essentizl amino acid

3 Wik

FRRA & B itk Rl
SFEAE S A, AR R A T R R
RS E S A A S MR R FR S B R AR T
X, HREN FREFWEEBEZHEE
mRNA WA B&THRRAMONEEM , EEREE
o EERENE oRNA S REEMEQR. TS
T3 B s Biesio!® BRI 4LS H , 2 [ Jp 4F

3.1

IR A FERE L Sh (K 2 AT C A BA Al 40 BL AN ER 4035 2
Mo 7e, T B B B MM RE SRS WA
RE S LN R B G BT ERER B B RE — 25 A
*o RHFREEIS FHokREEANZHE SRR SRk A vE
K1, 22 REURTE BB 40 B IR R o B MR R
FIPE N mRNA SFGE AP R0 B, W R H
R REK R R MR, AT, EEREBE
BFRAWEA, UL mRNA #8014, iRt
WORHSS M2 RE 2 80 /0> , T M ey B TR e 45 R T B 2
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HIRRRE, A B RREE RAXIE, TS B S
HIREM RN B RS A s | B
Y1) BEEE AW, 005 2 B bk
MERERGEY, TEFBERC A REATHAE—T
RS HA T HEENSREHRUNE, 5o
REH mRNA 1B BRI T ARG R, T4

MRMHT L BB A R, ot g (T EH
BRAM) TERFALRT 2 B B E M, RUEHRE h 4
RITT DR AR & X — SR UL ARy
PERREE N NE MR B, W
Hammer - HIAH LB SRR T 3% — A

®3 PEYEBRRRERRENA/E LR (n=4)

Table 3 Comparison of A/E during embryonic development of E. sinensis [ n=4) %
EEK AR ZWM WRM BEW BB S RWHES MRS 2 XOHD BRRGEN
Amino acids Egg cell Fenilized egg Gleavage  Blastuls  Gasteula Eggnauplius Egg-tetanauplins Prezoca
B Leu 16. 66 i6. 89 16.85 16.77 16. 39 16.68 16. 50 i6.24
LRERL Val 13,42 13.45 13.36 13.40 13,57 13.42 13.39 13.45
WA R Lys 11.63 12.43 12.36 12.30 11,67 12.28 12.99 12.90
FHE ™ The 10. 34 9.41 9.87 10.13 10, 10 10.01 9.84 10.33
RN Ll 9.95 10,17 10.10 10.17 9.72 10.13 9.88 9.45
B AR Phe 9.71 9,64 9.48 9.45 10.22 9.58 9.49 9.24
R Mat 6.75 7.18 7.14 7.02 5.48 6.99 6.66 6.34
HER Ay 15.84 15.46 15.62 15.60 15.63 15.74 15.86 16.35
$HEM His 5.70 5.37 5.22 5.16 6.21 5. 1% 5.38 5.67

*A/E HEN B EREER BOBRERZNE 4.

% A/E is the ratio of single essential amino acid coutent to total essential amino acids conlent,

AR F R AR MR R A R BB
NEBARNEABSTHEE, RiphAgie
MREEZERERERG BN, BROBNLERSE
MEABHER, B EABNE B TREES
BERYIE 1. T4EE 5 2 (3ol serraia) ikl =
PEMSF 28 (Portunus trituberculatus ) Sh1E!S i sir
BRI B (Sinopotamon yangisekiense) gk "
HMXHIRAR, KR EABMNE I EAETEES
B RUARREEHEERYRNFALEEAS
RRFRRE

EPEGERRE LT IR, 2 Fik g
B (ERBEMA R RE) BE N 5. BEAEEE 1
Bewg BIX 2 FEBIEE R A B E M4, Hirche Al
Anger™ A0, BEEITEMIMERE H3E R R AW s
BRAF AR, M REERT RGEREESY
YHBRAETNRR MALERPFRE— MY
BUHARPUAFE. FEIMRGERES VS
HEBEHEFI B TRANR,

Berner 251" ] Nachlas 2 EH EHENE
BRI YR, R — AR B4 I EE h EHE
FEEBEIE J1. Lovett F) Felder!™! th A 2y ) xR K
EOEETI IR G, Ao L & BN B A0 35 R
&, R 2B R R FT RS
3.2 FRMELSENEXNE

BRI mBEriienast, B A B HE OB
HRBHENNEE -K-B HTLEHE X5
EHEHNSTETLERER, "TELEE SE
FZ AR E T B AR HE , BIEETE J 08K, Wik
BEHTEE, MRS I8, WMo saEn 585
o iR T FIAEN R AN 5 8 kR
HHOMXEETRORIBYFRR L. THERE
FRUETANRB T ONEY AR O ERMER, ™
TERERS AT BITR AT i M 5 Y IR R, TR
MEHARBAN SRR E R E. Hit, di
(RAE LR 0 F P O BERTE IR A6 & 5 98 50 L B R
SFERMENHATAEEESRR, EARB LT
2 o SRR E MR R T AT, ARk
BRFEFRLREN T RE, XK EF §IRF
TEXEE,

3.3 BREFTHEER

FRBETEMENRE T GRS R FEH, i
HTNEORE A E, R F 8T e
BRAERBHETORMERRLR. EEENE,
EFHEYEERBRATIETHUSERN SR
B(hEREEMKNS. 81% ~7.05%) , AR 5k
PEh i E B RAVAY NH, 24, F AR SR
WITEFI T 48 NH, SR B RAA RIETHREB RS
HIBHHEAT. ARNANLEEERIBRSLEE
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Digestive enzyme activities and amino acids composition
during embryonic development of Eriocheir sinensis

TIAN Hua-mei, WANG Qun, ZHAO Yun-long, LUO Wen, FAN Yu-jie
( Scheol of Life Science, East China Normal University, Shanghei 200062, China}

Abstract: The adult Eriocheir sinensis, belonging to Changjiang population and never hreeding before, were col-
lected from a crab culture farm in Shanghai. In this experiment, the specific activities of pepsin, tryptase, amyl-
ase, lipase and cellulose were determined, as well as their amino acids composition during seven development sta-
ges of the embryo. The results indicate that the activities of digestive enzymes and amino acids content closely cor-
relate with the embryenic development stages. During the whole embryonic development of £. sinesis, the activities
of pepsin, tryptase and cellulase have a change of * high-low-high’ , while the activity of lipase increases and there
is no obvious change in amylase activity. But at the prezoea larval stage, the activities of the five enzymes increase
obviously, which has some correlation with the self-adjusting mechanism ax the onset of feeding. The content of dis-
solvable proteins has a trend towards ‘low-high-low’ , which obviously correlates with the activities of concerned
enzymes. The content of amino acids had little change at the first six siages bul decreased significantly at the last
stage. Among all the amino acids, has Glu the highest content, and has Leu the highest EAA content. There was
little difference between the ratios of single EAA content to total EAA content at different embryonic development
stages.

Key words: Eriocheir sinensis; embryonic development; digestive enzyme activities; amino acids
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