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ABSTRACT

Though mud crab aquaculture has been practiced in Thailand for decades, but it
never become as successful as shrimp farming. There are many factors that hindering the
progress. Despite attempts of researchers in this field, but the progress is still slow.
Inadequate seed supply is a major constraint for further development of mud crab farming.
A major bottleneck to expansion of mud crab (Scylla spp.) aquaculture is a lack of hatchery
produced seed. Since brood stock and seed are commonly recruited from the wild. This is
one of the factors among many others such as over-exploitation, environmental pollution and
mangrove destruction have led to the declining wild populations. This study was conducted
by taking mud crab ; Scylla olivacea and S.paramamosain from several sources i.e Trang 1
Satun, Nakhon Si Thammarat and Chumphon to assess stages of ovarian development in
the two species of mud crab (Scylla spp) by the determination of refractive index of
heamolymh. The results were confirmed by the determination of protein content and protein
component during ovarian maturation. Vitellogenesis in crab which found that vitellogenin
(female specific protein) in heamolymh increase during ovarian maturation. - The results
found that protein content in heamolymp of Scylla paramamosian during ovarian maturation
stages 1st,2nd,3rd and 4th are 40.50+12.86 mg/ml, 101.32+6.57 mg/ml 1129.24+3.54 mg/ml

166.26+5.55 mg/ml consequently, protein content in heamolymp of Scylla olivacea
during ovarian maturation stages 1st,2nd,3rd and 4th are 32.97£7.08mg/ml , 99.65+5.81
mg/ml 1134.42+ 10.83 mg/ml 172.27 + 4,34 mgiml consequently. The suitability of
this technique was compared with other indicators. Ability to differentiate stages of ovarian
maturation were of great help to brood stock management for the commercial mud crab
aquaculture and also help to reduce problem of natural population decline.
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(gonopore) spermatophore

sperm receptacle 12- 15
3-4 1
2-3
( , 2545)
3.
(-, 2543 Quinn and Kojis (1987)
5
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12 34 hepatopancreas

,  hepatapancreas



(2539) 4

1
st
1 2 1-2%
digestive gland
2 10-20%
sterno carapace  digestive
gland
3 20-75%
4

Scylla olivacea
Scylla
paramamosain
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3
(2545)
2 (Gonad inhibiting hormone
GHI) (Gonad stimulating hormone'.GSH) GIH
(Neurosecretory cell)
GSH  Y-organ GIH
GSH (Proecdysis stage)
GIH Y-organ
GSH

Hasegawa et al., (1993)
Orchestia gammarella
Neurohormone
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(haemolymph) crustacean
2
(inorganic components) (organic components) ( , 2537)
1 (inorganic components)
( , 2537)
Chen and Chia (1997) Nat, cf, K+ Caand
Mg2+ Scylla serrata
101.1£ 2.7 mm. 109.7+ 19 mm. '\ Nat, cf,
K+, Cazand Mg+ Nat, cf, K+ Caand Mgz
Nat Cf, Kt
Cazand Mg2t
2, (organic components)
crustacean
( , 2537)
21 Crustacean
2.1.1 Haemocyanin
Haemocyanin 60-93%
64-84 % haemolymph (Chen and  Chia, 1997)
Yoganandhan (2003) haemolymph”™ crustacean  hemocyanin 80-
95%
Roberto et al. (2002) haemocyanin copper (Cu)
mollusca arthropod
Sellos et al. (1997) haemocyanin 600-660
4.5 X105 Da (Dalton) primative crustacean

Penaeus setiferus ~ Penaeus monodon haemocyanin
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osmoregulation enzyme  Zhang et at. (2004)
haemolymph 2 73 75 kDa (Kilo Dalton)
- PAGE

Alpuche et at. (2005) haemocyanin
haemolymph  crustacean

hemocyanin phenoloxidase ~ reagent

perchlorate 1trypsin sodium dodecyl sulfate (SDS)

haemocyanin
Yoganandhan et at. (2003) haemocyanin - haemolymph
haemocyanin
(Replication)
haemocyanin

haemocyanin Cu

haemocyanin Cu
haemocyanin cell line

2.1.2 Vitellogenin
Vitellogenin vitellogenesis
vitellogenesis
(Polylecithal egg)
( 2543)
(vitellogenesis)
(oocyte)
(polylecithal egg)

(vilellin) (Lipovilellin)
(Subunit)
2 -11 40-200 kDa



(female specific protein)
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(vitellogenin)

(heterosynthetic vitellogenesis)

( bepidermal adipose tissue)

Tsutsui et a. (2000) Penaeus
japonicus Northern blot i situ hybridization RNA
(GSI) GS| 0205 %
previtellogenesis  ( ) 1GS 1.2-3.7% early exogenous
vitellogenesis ( 2) 1GSI 4.4-1.2 % late exogenous vitellogenesis (
3  GS 7.78.9 % late exogenaus vitellogenesis ( 4) RNA
code
(vitellogenic female) RNA
2 3 4 - MRNA
2 3 4
2.1.3 Lipovitellin
lipovitellin vitellin
(Subunit) 2-11
vitellogenin
(Kerr,1969) Kerr (1969) vitellogenin
vitellogenin
vitellin -~ lipovitellin
Rani and Subramonian (1997)
Scylla serrata in vivo Y phenylalanine
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trichloroacetic acid 3VM
Whatman chromatography paper disc (filter-paper disc method) isotope
Liquid Scintillation Counter
1
, 2 % phenylalanine
Y phenylalanine
Lee et
. (199)
vitellogenin -~ haemolymph 1 2
vitellogenin 36
vitellogenin
1 2
vilellin 3-6
vilellin hepatopancreas

Callinectes sapidus vilellin
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)
60
5 -25
salinometer
( Female Maturity Index: FMI)
, (Gonad Somatic Incex)
1) 4
4 Shanmugam and Bensam (1980)
80
(carapace width) 5
5
FMI = 51 5
2) 4
Shanmugam and Bensam (1980)
( Gonad
Somatic Index)
Gonad Somatic Index = / )X 100
| \
() Scylla olivacea 1 4 5
20
121 1 30 ppt
() Scylla paramamosain 1 4 5
20

121 1 30 ppt
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, (Scylla spp.
' 1 (Scylla spp.)
1 GSI (Gonad somatic
index) LFMI (Female maturity index) 1

(Scylla spp.)
1
hemocyanin vitellogenin !
1 hemocyanin
Lee and Chang (1997) M.
rosenbergi 1 (0.05 20.01mg/ml) 2
(1.19+0.16 mg/mi) 3(2.89+0.32)
4 (2.67+0.31 mg/ml)
2
2
3
4
4
1 2 3 4
4 Scylla spp.
GSl (Scylla olivacea) 1,2,3 4
0.674+0.035 11.156+0.137 13.083+0.342 8.820+0.764 GSI

(Scylla paramamosian) 1 @93sfind 0.511+0.081 11.776+0.240 1



4,535+0.576 10.642+0.696 ( 2 3 GSl
(Scylla spp.) 12
GSl p<0.05 3 4
GS| 0p<0.05 Tsutsui et
a/.(2000) Penaeus japonicus
(GSI) GS| 0.2-0.5% previtellogenesis ( 1),GS
1.2-3.7% early exogenous vitellogenesis ( 2) 1GSl 4.4-12 %
late exogenous vitellogenesis ( 3) GSl 1.7-89 % late
exogenous vitellogenesis ( 4)
FMI (Female maturity index) (Seylla olivacea) 1,2,3 4
0.926 £0.014 10.924+0.01411.030 + 0.065  0.966 + 0.018 M
(Scylla paramamosian ) 1225 4 0.862+0.021 1
0.893+0.012 10.888+0.014  0.871+0.009 ( 1 2 FMI
=Y ol 4 p<0.05
FMI AN
(Scylla olivacea) AN 4
68.75+3.27 180.19+2.11 196.44+2.06 1113.36+2.85

iScylla paramamosian) 1,278 4 71.53+2.23 184.06+2.65 1
91.47+42.56 1107.52+1.71
Yz .3 4
p<0.05
( 12
Bradford technique (Scylla olivacea) 11
2,3 4 0.222+0.021,0.320+0.011,0.364+0.006,0.424+0.009
(Scylla  paramamosian) 12,3 4
0.232+0.00110.325+0.008,0.374+0.015,0.427+0.006

12,3 4 p<0.05
(Scylla spp.) ( 2 3



2

2
(Scylla olivacea)

1 2 3 4
GS| 0.674+0.035%a  1.156+0.1372  3.083+0.342b  8.820+0.764c
FMI 0926£0.014a  0.924+0.0143  1.030+0.065a 0.966 + 0.018s

0.222+40.021a 032040011 b  0.364+0.006c  0.424+0.009d
68.75+3.27a 80.19+2.11b  96.44+2.06c  113.36+2.85d
a, (p<0.05)

3
( Scylla paramamosian)

1 2 3 4
GS| 0511+0.081 3 ~ 1.776+0.2403 ~ 4.535+0.576h 10.642+0.696°
FMI 0.862+0.021 3  0.893+0.0123  0.888+0.0143 ~ 0.871+0.0093

0232400013  0.325+40.008b  0.374+0.015° ~ 0.427+0.006
715342233 B406+265h  OLATH256° 107524171 d
a, (P<0.05)

Bradford technique
standard curve  BSA
(. paramamosian) 595 1,23 4

0.232+0.001 1 0.325+0.008 1 0.374+0.015 0.427+0.006

0p<0.05
(. olvacea) 5% 1,23 4
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0.222+0.021 10.320+0.011 10.364+0.006 0.424+0.009

. Olivacea . paramamosian
0p<0.05
4 5
4 . paramamosian s.olivacea 595
595
1 2 3 4

_paramamosian 0232400013 0.325+0.008h 0374+0.015¢  0.427+0.006
Covacea 0.222+0.0213  0320+0.011b  0.364+0.006°  0.424+0.009
a, (p<0.05)

5 Scylla spp.
9 Scylla spp. (mg/ml)
1 2 3 4
paramamosian  40.50+12.863  101.32+6.57b  129.24+354°  166.26+5.55
. Olivacea 32.97+47.083  99.65+5.81b  134.42+ 10.83° 17227 £4.34d

8, (P<0.05)
3 ,
Polyacrylamide gel electrophoresis  (PAGE) Sodium
Dodecyl Sulfate - Polyacrylamide Gel Electrophoresis  (SDS-PAGE) un
electrophoresis Coomassie Brilliant Blue G-250 Destain
5 6 4
PAGE 4 4
un
electrophoresis 2 . Olivacea
. paramamosian . paramamosian 4

3 . Olivacea 4 2



Chang and Shih (1995)
M. rosenbergii
5
2 (2.12 mg/ml)
2.05 mg/mi; 4 2.48 mg/ml)
( 5 1.42 mg/ml)
subunit
. Olivacea

paramamosian 5
PAGE SDS-PAGE

12

5 (band)
Scylla spp.

24

ELISA
1 (1.82 mg/ml)
4 ( 3

SDS-PAGE

. paramamosian
olivacea 4
2

refractive index

run electrophoresis  PAGE
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6

(band)
Scylla spp.

. Olivacea

[un electrophoresis

SDS - PAGE

25
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Bradford technique
PAGE  SDS-PAGE technique

( Scylla paramamosian ) 11,2,3 4

40.50+12.86 mg/ml 1101.32+6.57 mg/ml 1129.24+3.54 g/l 166.26+5.55 mg/ml
Scylla olivacea

1,2,3 4 32.97£7.08mg/ml 199.65+5.81 mg/ml 1134.42+ 10.83
mg/ml 172.27 + 4.34 -mg/ml
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