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Fig.1 The gonadosomatic index (a) and hepatosomatic index (b) of adult female E. sinensis from

three populations during the second year culture stage

Columns without the same letters are significantly different (P<0.05)

R ZHEOTEBANERE. IPEER. FRERER. HAX, 2URXEEEE

Tab.1 Body weight, gonadosomatie index, hepatosomatic index, meat yield, total edible yield and
relative fatness of female E.sinensis from three populations
STRTI NS GRLIpiis KATFIRE
Liaohe River population Huanghe River population Yangtze River population

fAifE/g  body weight 87.50+5.89 87.58+3.66 87.69+2.75
GUARHU%  GSI 8.11£0.42 8.46+0.50 8.11+0.44
JF e %U%  HSI 5.73+1.13 6.16£2.07 6.20+1.32
HRAE% MY 18.34+1.35 18.32+1.11 18.75+0.96
MATE#/%  total edible yield 32.68+1.12 32.94+1.88 33.06+0.96
NEi# % /(g/em’)  relative fatness 0.62+0.03 0.63+0.01 0.63+0.02

e FATEAR AR AN S AT A P RER TR 2253 8.3 (P<0.05)

Notes: Values in the same row with different superscripts are significantly different (P<0.05)
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FE L PR v (%) IR 4y B b S 25 v HG b o R R
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255 3FNEEON SR Z R IR D5 R (PUFA) 7 &
EARIFFE }9C18 : 2n6 (LOA)> C20 : 5n3(EPA)>
C22 : 6n3(DHA)>C18 : 3n3(LNA)>C20 : 4n6(ARA),
KT AP REOP H o A DHAM X & B 2 35 T 80
FRRE, 3FPEFORE P H R Z A MANETIR . S
AV AN 7 R (S PUF A)FIEL 155 B AS 48 i i R
(CHUFA) & 5 3470 8. 35 2% 5 (P>0.05)(£3)..
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Tab. 2 The proximate composition in the edible parts of female E.sinensis from three populations (wet weight) %
SURTIE i HOR R KILRIE
Liaohe River population Huanghe River population Yangtze River population
B ovary
7K%Y moisture 50.04+1.15 50.48+0.94 50.26+1.71
H [4 protein 29.92+0.21 29.94+0.38 30.35+0.31
Jig M7 lipid 16.39+1.30 15.82+0.65 16.24+0.94
K45y ash 2.06+£0.06 1.97+0.08 2.03+0.09
FFREAR hepatopancreas
7K%Y moisture 41.57+3.58 43.18+2.50 39.3142.74
H [4 protein 8.71+0.66 8.56+0.51 8.54+0.02
Jig M7 lipid 46.44+2.16 44.81+3.45 47.27+2.12
K5 ash 1.55+0.02° 1.47+0.06" 1.66:0.06°
WL muscle
7K%Y moisture 81.92+0.74 82.08+0.90 81.50+0.77
H [4 protein 13.37+0.63 13.28+0.31 13.35+0.34
Jig M7 lipid 1.16+0.03 1.15+0.04 1.19+0.08
K5} ash 1.30£0.05° 1.31£0.01° 1.38+0.01°

e FATEARAN S AT ) P RER TR 2253 2.3 (P<0.05)

Notes: Values in the same row with different superscripts are significantly different (P<0.05)

I80%LA L, 3FPREITF IR 4 SFA S 34 0 1o 3%
2£5(P>0.05), YSFA&EITE23% AT ; AR
FHMUFA £ 24> HC18 = In9FICIL6 = 1, 3FhHE
JFRERR L C20  In9% EAAE R EZR, REH
TR T R R TP 9 C18 ¢ In9FI Y MUFA 7 1 4 5
FHABPTFEE, (0 TRFEA R 122 780K,
Mgt eg B S RN BE(P>0.05); AFBRE P PUFA
() 3 24 W LOA (18~20%)FIDHA(3%ZAEAT),
JUE 3T IRt ARAY 1 43 He 75 R 43 15(0.5%~
0.9%), A VLA RE I R AR ) AR ARE X5 H 5k
F T A AR RE(P<0.05), H K 8 bR
JF B B 7 f) Y PUF AR Y HUF A &5+ 2 B A (6 4)

3FPEELIR ) J2 R R A 3 2
5(P>0.05). #UA A o] £ 20 21 Y PUF A4 BY 1
&, WA EPARIDHA S 85, (HLOAS &
BARGERS) -

24 ZHMENETRMANEERAR

B JEAG I 1OFh R, Horh AR
T EILFR(EAA)10FF . 10FFEAAT &8 KT 10
mg/gl BB TR, S AR o ol A s R >

0 > 2801 2 > 0 2 T > T 2 R >R T R > 7 5%
KR, HAR . PR B
3 A4 O S o T S SRR 5 A LA VLR A B
Ho RO EAAT B N im, HPRHEEA
M . i o R R R i B R T AT AR Y
T (P<0.05), HULKITAHER SEAAS i i o
A b 7 2 TR (NEAA) TR 40 i 2 1 1 i AR
Gh, HAbEIER S BN, EPAER .
KA AR NG AR 3Fh & R % 1 A NEAAL &
HY50% LA 1 K VTR R E A 5P SR b i R A
M . 22 B R I R 1 B S R A e
(P<0.05); &L, KRILFMHBMEEAA. &
NEAAFI B Z LR (TAA) B 12 YW 3 T 3 ] Fl 3L
WIANEE, (H22 5018 W2 (6).

3P WL A Hh 5 2 R R R % s R T
Smg/glPd), MM . P M AEE R 5 i
IRCUNTF3 mg/gl 8 ), ¥ ] I F A AL I b A K
WA EAAT o m, Hh R adik ., 2amk .
W, RER. MAR. HaAm . S A
o S R 1) 2 it i 2 R T R VLR R S T R 1Y
B (P<0.05), WO T AR MEIAR LA S EAA S
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Tab. 3 The fatty acid composition in ovary of female E.sinensis from three populations (total fatty acids) %
Y lifiv SURTIE i BRI LSTRIE
fatty acid Liaohe River population Huanghe River population Yangtze River population
Cl4:0 0.53+0.10 0.56+0.03 0.50+0.05
Cl6:0 13.56+0.52 12.944+0.40 13.01+0.61
Cl17:0 0.294+0.03 0.30+0.02 0.29+0.04
Ci18:0 4.00+0.36 4.13+0.53 4.11+0.78
>SFA 18.73+0.76 18.224+0.65 18.20+0.45
Cl6 .1 7.75+£0.21 7.49+1.14 7.24+0.49
Cl7:1 0.424+0.04 0.52+0.08 0.43£0.09
C18 : In9 27.17+£2.59 29.42+2.22 2691+£1.11
C18 : In7 4.344+0.45 5.25+0.41 4.57+0.86
C20 : In9 0.73+0.14 0.81+0.08 0.69+0.08
>MUFA 40.64+2.73 43.71£2.74 39.99+0.99
C18 : 2n6 14.9542.09 14.97+1.27 16.05+0.98
C18 : 3n3 3.01+0.64 2.65+0.15 2.79+0.18
C20 : 4n6 2.64+0.38 2.19+0.32 2.37+0.28
C20 : 5n3 9.15+0.43 9.61£1.08 9.40+1.12
C22 : 6n3 7.87+0.33% 7.23+0.72° 8.13£0.37°
>PUFA 37.62+2.42 36.64+1.06 38.75+0.78
>n3PUFA 20.03+0.84 19.49+1.30 20.32+1.18
>n6PUFA 17.59+1.87 17.16+0.98 18.43+0.97
n3/n6 1.14£0.11 1.14+0.13 1.10£0.12
>HUFA 19.66+0.61 19.02+1.41 19.90+1.08
DHA/EPA 0.86+0.04 0.75+0.06 0.86+0.08

TEe [FATHARAS S A IR 7 RN 2257 1 4 (P<0.05); FRGERE I, AR A1 5 HKT-0.3% A 3

Notes: Values in the same row with different superscripts are significantly different (P<0.05), the same below; the fatty acid with more than 0.3% of total

fatty acids is shown in the table

WD T HA PR . NEAAH bR 2F IR A4l
AR BRI, KRR T4 mg/gili &, H
FRRENLA D RAHER . REARS & EES T
TA] P B B YT AP RE (P<0.05); ik |, B b
MEK LA AP Y EAAFIY TAA T 1 i 3% 2 T Hofl
FE(P<0.05)(F 7).

Z:IFAO /WHO /UNU(1985) (4R #E, %I 3%h
T T8 A4 O SR PR rh 75 SRR 40 EL( EAAS)
BEAT VMY, 39T AR E R B 5 KER S EAAS
PR T H AL B AR RE, 0 VAN UL A A KR
STEAASIR T AW PIANRE . 34K L, K ITFRE DY
HF Y EAASH =, B0 R LPA R oF 2y
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EAASH: =, 3Fh#EEN S AILA i A EAASH
F100, JoFR MR IR (F28).

3 iR

31 =MEMAMERLE. TREMEHFEE
= 3%

PRI R B A el AL —, B A
TR B AT A M A R e A T R
B IO E A I, DA O A B B R R
EAERE G LA PN E A Ly mp e ™ 2 Ky
A T 4 O ] LA IR A RN, IR A X
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Tab. 4 The fatty acid composition in hepatopancreas of female E.sinensis from three populations (total fatty acids) %
i igiv SURTIF L i SR KITRhEE
fatty acid Liaohe River population Huanghe River population Yangtze River population
Cl4:0 1.05+0.19 0.95+0.13 1.12+0.07
CI5:0 0.3040.09 0.21+0.04 0.29+0.04
Cl6:0 19.61+2.66 20.33+1.72 19.31+1.14
CI8:0 1.804+0.43 1.66+0.39 2.18+0.09
>SFA 23.09+2.55 23.43+1.46 23.26+0.97
Cl6: 1 7.05+0.78 7.18+0.83 7.21£1.58
Cl7:1 0.384+0.04 0.29+0.20 0.45+0.07
C18 . In9 33.10+4.19 36.58+3.02 33.2542.57
C18 : In7 2.37+0.27 2.56+0.67 3.05+0.16
C20 . In9 0.80+£0.21" 0.67+0.06° 0.95+0.14°
C20 : In7 0.47+0.07 0.51+0.10 0.64+0.25
>MUFA 44.47+4.12 48.08+1.49 45.87+3.28
C18 : 2n6 20.12+1.74 18.30+0.93 18.414+3.42
C18 : 3n3 2.4040.80 1.96+0.93 2.54+0.78
C20 : 4n6 0.83+0.32" 0.58+0.10° 0.93+0.10°
C20 : 5n3 2.254+0.41 2.01+0.41 2.254+0.28
C22 : 6n3 3.48+0.82 3.00+0.48 3.36+0.18
>PUFA 29.06+3.11 26.32+1.74 27.60+3.80
>n3PUFA 8.12£1.75 6.97+0.94 8.15+0.70
>n6PUFA 20.95+1.67 18.89+0.82 19.3443.02
n3/n6 0.3940.06 0.29+0.04 0.30+0.06
YHUFA 6.55+1.31 6.06+0.98 6.65+0.64
DHA/EPA 1.55+0.08 1.73+0.29 1.54+0.39

BAE T TRV SR AR R TR A A
SR T A A (I SRR BOR T 5% ) A (]
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L] b AR O SR T R R R, R VLR R
PO AP TP Z 6], ER S AT R
i, XTI ERE ISP ERME,
3 IBF A b A TR 1 B 5 R I ) i e B 2 R
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Tab. 5 The fatty acid composition in muscle of female E.sinensis from three populations (total fatty acids) %
JiEpligive pERTIP LD S ORI KRR
fatty acid Liaohe River population Huanghe River population Yangtze River population
Cl6: 0 12.05+0.70 11.98+0.38 11.99+0.38
Ci18:0 5.71£0.38 6.084+0.52 6.27+0.23
>SFA 17.894+0.43 18.18+0.63 18.37+0.28
Cl6 .1 1.64+0.13 1.804+0.39 1.77+0.15
C18 : In9 23.03+1.20 23.36+1.84 23.66+0.72
C18 : In7 2.85+0.17 2.96+0.36 3.01+0.19
C20 : In9 1.71+0.15 1.794+0.14 1.90+0.06
C22 : In9 0.30+0.03 0.3040.06 0.31+0.04
>MUFA 29.63+1.03 30.39+2.13 30.44+0.71
C18 : 2n6 10.32+1.71 9.66+1.09 8.44+0.93
C18 : 3n3 0.94+0.22 0.9240.25 0.83+0.24
C20 : 4n6 3.43+0.56 3.494+0.63 3.65+0.37
C20 : 5n3 21.80+1.52 21.82+2.55 21.95+0.95
C22 : 6n3 12.94+0.85 12.53+0.76 12.87+0.43
>PUFA 49.42+0.93 48.41+1.76 47.74+0.76
>n3PUFA 35.68+1.61 35.26+2.18 35.65+0.67
Sn6PUFA 13.75%1.04° 13.15+0.48" 12.09+0.60°
n3/n6 2.60+0.32 2.684+0.25 2.95+0.16
>HUFA 38.174+2.14 37.83+2.84 38.46+1.05
DHA/EPA 0.59+0.04 0.57+0.06 0.59+0.03
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Tab. 6 The amino acids contents in ovary of female E.sinensis from three populations (wet weight) mg/g
HIER pIRTIpE Ficd SO KT RN R
amino acids Liaohe River population Huanghe River population Yangtze River population
FSEE R isoleucine 13.45+0.29 13.64+0.17 13.78+0.22
e leucine 22.48+0.38 22.89+0.33 23.44+0.44
#i2R lysine 18.93+0.35 19.19+0.42 19.59+0.47
7% methionine 7.73+0.31 7.40+0.51 6.68+0.44
L2 cystine 4.33+0.22 4.68+0.12 5.04+0.52
KN phenylalanine 13.51+0.26 13.86+0.25® 14.25+0.25"
%2R tyrosine 14.13+0.32° 14.19£0.29® 14.87+0.26°
J52 2 threonine 15.22+0.45 15.41+0.43 16.11+0.37
AR valine 17.43+0.46 17.80+0.42 18.16+0.32
{651 tryptophan 4.35+0.08" 4.60+0.04" 4.58+0.10°
WAL YEAA 131.56+2.38 133.66+2.44 136.50+2.80
KA aspartic acid 25.00+0.43" 25.94+0.31° 26.40+0.45"
225 R serine 16.56+0.22° 16.67+0.44° 17.62+0.37*
%% glutamic acid 36.00+0.64 36.95+0.90 37.66+0.63
HE R glycine 13.21+0.33 12.95+0.37 12.66+0.12
4% alanine 14.55+0.22 14.65+0.38 15.16+0.29
41242 histidine 8.19+0.42 8.48+0.21 8.60=0.15
K% % arginine 20.49+0.72 21.09+0.40 21.30+0.27
[ %8 proline 13.71+0.26 14.26+0.49® 14.97+0.35"
R taurine 1.94+0.40 1.84+0.06 2.01£0.05
e FH IR YNEAA 149.63+3.39 152.83+2.84 156.40+2.51
ML YTAA 281.1945.65 286.49+4.85 292.89+5.31
EAA/TAA 0.47+0.00 0.47+0.00 0.47+0.00
KRB O EhRE R AR R & s R SRR T &AL n-3/m-6 LU E K T0.29, H
B JE e sh i BR 2SR bt IRIFFRAL % MUFARIPUFA® &3 5 FSFA, L, 3
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T B 0 T 28 L PR ) O I R 2L B AH X R ST
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Tab.7  The amino acids contents in muscle of female E.sinensis from three populations (wet weight) mg/g
BAER SURLIPLEE Eelips i KL

amino acids Liaohe River population Huanghe River population Yangtze River population
5585 isoleucine 5.05+0.04° 5.25+0.08" 5.00£0.06"
SR leucine 8.88+0.09" 9.14+0.12° 8.69+0.06
=R lysine 9.14+0.08° 9.31+0.06 8.95+0.08"
% R methionine 2.37+0.11° 2.67+0.04° 2.38+0.03°
P2 cystine 1.62+0.07 1.76£0.22 1.82+0.09
KN %R phenylalanine 4.97+0.10 5.16+0.07 4.96+0.09
fi% 2R tyrosine 5.11+0.05% 5.23+0.11° 5.01+0.08"
IR threonine 5.39+0.03® 5.52+0.10° 5.2540.03"
2% fR valine 5.32+0.07° 5.56+0.10" 5.30+0.06°
4% % tryptophan 1.55+0.02° 1.50+0.02" 1.45+0.01°
W EILR YEAA 49.41+0.41° 51.10:£0.64° 48.83+0.22"
KA Z W aspartic acid 11.32+0.09° 11.70+0.14° 11.16+0.04°
224 R serine 5.06+£0.04 5.17£0.17 4.96+0.04
BEE glutamic acid 17.95+0.16° 18.87+0.27° 18.38+0.45"
28 glycine 7.39+0.62 7.2240.16 7.40+0.48
N4 alanine 8.56+0.13 8.88+0.35 8.760.35
41 % histidine 3.86+0.11 4.02+0.14 3.84+0.06
K2R arginine 11.310.30 10.95+0.57 11.48+0.40
[ %8 proline 5.52+0.14 5.95+1.06 5.88+0.66
T taurine 0.84+0.09 0.75+0.08 0.83+0.06
R FEHEMR YNEAA 71.82+1.05 73.51+0.89 72.69+1.38
MR YTAA 121.23+1.00° 124.61+0.76" 121.52+1.16°
EAA/TAA 0.410.00 0.41+0.01 0.40+0.01

* 8 ZThESMBMAEMREMAMIEN L EEERSE
Tab. 8 The essential amino acids score (EAAS) of ovary and muscle of female E.sinensis from three populations
DI [ L ovary LA muscle
essential amino acid SUREIPEIEE B SN BIRTIPE Vi LR gLl AR i
Liaohe Huanghe Yangtze Liaohe Huanghe Yangtze

5554241 isoleucine 160 162 164 139 144 137
65K leucine 114 116 118 104 107 101
PR lysine 109 110 113 121 124 119
R+ PN R methionine+cystine 161 161 156 123 136 129
KNG IR+ Z R phenylalanine+tyrosine 146 148 154 123 131 122
#24I% threonine 149 151 158 122 125 119
458 valine 166 169 173 117 122 117
%% tryptophan 132 139 139 108 105 101
*PHE mean 142 145 147 120 124 118
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Comparative study on gonadal development and nutritional composition among
Yangtze, Huang, and Liao River populations of adult female
Eriocheir sinensis cultured in earth ponds
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Abstract: This study was designed to investigate gonadosomatic index (GSI), hepatosomatic index (HSI), meat
yield (MY), total edible yield (TEY) and relative fatness (RF), and then, their proximate composition, fatty acids
and amino acids composition and essential amino acid score were further detected and compared for the three
edible parts (gonad, hepatopancreas and muscle) of pond-cultured female Eriocheir sinensis among Yangtze,
Huang and Liao River populations. The results are shown as follows: (1) There were significant differences in the
speed of ovarian development and GSI among three populations; the Liao River population had the highest GSI
while Yangtze population had the lowest GSI during the period of August to end of September among three
populations; however, the similar GSI was found between Liao River and Huang River populations in late October.
(2) When the females had the similar GSI and body weight, no significant differences were found in HSI, MY,
TEY and RF among three populations. (3) Female from three populations had the similar proximate composition
for each edible part, while the Yangtze population had the significantly higher ash content in hepatopancreas and
muscle than the other two populations. (4) For the fatty acid compositions in the ovaries, Yangtze population had
the highest percentage of C22:6n3 (DHA) among three populations; except for C20:1n9 and C20:4n6 in the
hepatopancreas, three populations females had the similar fatty acid composition in hepatopancreas and muscle. (5)
The ovaries of Yangtze population had the significantly higher contents of phenylalanine, tyrosine, tryptophan,
aspartic acid and serine than Liao River population; for the amino acid contents in the muscle, Huang River
population had the highest contents for most amino acids, leading to the significantly higher total amino acid
(TAA) than that of the other two populations. (6) No restrictive amino acids were found in the ovaries or muscle of
three populations; the ovaries of Yangtze population had the highest mean essential amino acid score (EAAS)
while the muscle of Huang River population had the highest mean EAAS among the three populations; despite of
populations, the mean EAAS of ovaries was higher than that of muscle. In conclusion, Yangtze population had the
slowest speed of ovarian development among three populations, while the fastest ovarian development was found
in Liao River population. Females from three populations had the similar proximate composition and fatty acids
levels in the three edible parts. Although the significant differences were detected for the contents of many amino
acid in the muscle among three populations, no restrictive amino acids were found in ovaries and muscle.

Key words: Eriocheir sinensis; geographical population; ovarian development; nutritional composition; pond
culture
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