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) , 420°C 100min,
, (FOSS, )
1
1.2.3
1.1 6mol/L
: 110°C 24h, ,
(2013 11 ), 180 Sykam433D ( Sykam ,
5 , (638.9+79.9)g )
100 2 1.3
(condition factor, CF), (hepatosomatic

index, HSI), (viscerosomatic index, VSI),

[hCG, 300IU/(kg: )] [carp (meat content, MC), (gonadosomatic index,
pituitary extract, CPE, 20mg/(kg: )] , GSI) Olivereau (1997) :
, 5 , =L () *(em*)]x100
(761.5+143.1)g (%) = (&) (g)x100
2011 11 (%) = (& (g)x100
, 50, (%) = g/ (g)x100
: (%) = (@  (2)x100
5 , (537.9£109.4)g, 1.4
(2013 7 ) 20 , EXCEL ,
+ (Mean+SD) , SPSS
1.2 STATISTICS 17.0 (One-Way
1.2.1 MS-222(200mg/L) ANOVA), Duncan , P<0.05
’ 2
—80°C 2.1
1.2.2 1
(Labconco freeze dry system, ) —_—
-55°C 24h 12h, 1 ,
( 0.0002g) (P<0.05);
: 0.5g, s
6.4¢g ( , 6:04), 10mL (P<0.05)
F1 ZHRESTBHEEEYFERILR
Tab.1 Comparison in main biological indicators among three groups of eel A. japonica
(%) (%) (%) (%)
0.16+0.01* 0.98+0.11° 6.40+1.63° 0.96+0.16" 54.91£2.09*
0.17+0.02° 2.53+0.43° 45.72+7.30° 26.3+4.92° 20.84+5.15°
0.1120.02° 0.73+0.15° 6.71£1.05° 0.64+0.33° 44.81£1.13°
+ , (P<0.05), n=5
2.2
2 , (P>0.05),
(P<0.05), (P<0.05),
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(P<0.05), (P>0.05)
F2 ZMRTSTRERAA. AL, ERAEERAI SRR

Tab.2 Comparison in crude protein composition in muscle, liver, and ovary among three groups of eel A. japonica

(%) (%) (%) (%) (%) (%) (%)
60.1541.26°  48.4722.83" 19.30£0.74*  69.1120.79°  63.57%1.31° 19.6420.85° 13.2920.43°
73.66£1.69°  64.3242.19°  16.95%1.29"  69.241.53"  43.69%2.34° 13.8321.58° 11.09%0.15"
71.86%1.31"  56.068.69™ 15.7842.54° 72.04=%2.10° 59.8242.43° 16.461.66" 13.4041.22°

+ , (P<0.05), n=5
2.3
15 ( Trp
Cys Met ),
8 , (Thr) (Val)
(Ile) (Leu) (Phe) (P<0.05);
(His) (Lys) (Arg), 7 (P>0.05),
s (Asp) (Ser) (P<0.05),
(Glu) (Gly) (Ala) (Tyr) (P<0.05)
(Pro) 2.3.2
2.3.1 3
*3 ZHBEAATPEERSELR
Tab.3 Comparison in amino acids content in muscle among three groups of eel 4. japonica
(%) (%)
3.88+0.08° 4.8140.11° 4.40+0.19° 1.47+0.04* 1.37+0.028 1.25+0.01¢
* 1.77+0.06° 2.01+0.02° 1.96+0.15° 0.67+0.05" 0.57+0.028 0.56+0.03%
1.65+0.06° 1.95+0.08° 1.96+0.15° 0.63+0.04" 0.55+0.01" 0.56+0.03"
5.94+0.19° 7.43+0.24° 6.92+0.28° 2.25+0.04" 2.11£0.02" 1.97+0.03¢
2.15+0.22° 2.8740.15° 3.56+0.11° 0.81+0.05° 0.81+0.01% 1.01+0.04*
2.53£0.14° 3.22+0.13° 3.18+0.11° 0.96+0.02* 0.92+0.00"8 0.91+0.04%
* 1.89+0.18° 2.410.11° 2.04+0.14° 0.71+0.05" 0.68+0.00" 0.58+0.05"
* 1.73+0.18° 2.23+0.15° 1.83+0.14° 0.65+0.05" 0.63+0.02* 0.52+0.055
* 3.27+0.10° 3.93+0.14° 3.53+0.08° 1.23+0.04* 1.12+0.01® 1.01+0.03¢
1.30+0.06° 1.55+0.09° 1.38+0.07° 0.49+0.02* 0.4420.04" 0.39+0.01¢
* 1.77+0.32° 2.3340.06" 2.00+0.12% 0.67+0.124 0.66+0.01* 0.57+0.034
* 1.95+0.06" 2.33+0.06° 1.89+0.31° 0.74+0.03" 0.66+0.04" 0.54+0.09®
* 3.76+0.22° 4.74+0.16* 4.19£0.19° 1.42+0.05% 1.35+0.01* 1.19£0.06"
* 2.37+0.12° 2.97+0.06" 2.99+0.11° 0.89+0.02* 0.84+0.02° 0.85+0.028
1.86+0.50° 2.72+0.11° 2.68+0.55° 0.70+0.17* 0.77+0.02* 0.77+£0.17*
(T) 37.82+1.71° 47.48+1.32° 44.51+1.33° 14.29+0.18* 13.51£0.17% 12.68+0.46¢
(E) 18.50+0.75° 22.95+0.63" 20.43+0.53° 6.99+0.154 6.53+0.09® 5.82+0.23¢
19.32+1.00° 24.53+0.70° 24.08+0.84° 7.30+0.10* 6.98+0.09% 6.86+0.255
E/T(%) 0.49+0.01° 0.48+0.00° 0.46+0.01° 0.49+0.01* 0.48+0.00* 0.46+0.00®
(P<0.05) + ,n=5 * , Arg His

4

5
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(P<0.05),
(P>0.05); (P>0.05),
(P<0.05), (P<0.05);
(P>0.05),
(P<0.05)( 4 (P<0.05),
2.3.3 , (P<0.05),
, (P>0.05)( 5)
F4 ZHEMPFREPSEERI SR
Tab.4 Content differences of amino acids in liver among three groups of eel 4. japonica
(%) (%)
5.28+0.25" 3.02+0.56° 4.69+0.36° 1.63+0.03* 0.94+0.12° 1.29+0.048
* 2.64+0.12° 1.67£0.30° 2.26+0.19° 0.81+0.06" 0.52+0.07¢ 0.62+0.03"
2.82+0.07° 1.8040.30° 2.45+0.21° 0.85+0.05" 0.560.07¢ 0.67+0.05"
7.05+0.29* 4.79+0.73° 6.32+0.46" 2.15+0.03* 1.49+0.15¢ 1.74+0.07°
3.60+0.25° 1.88+0.35° 3.92+0.89* 1.07+0.04% 0.58+0.08" 1.07£0.21*
3.96+0.27° 2.71x0.40° 3.70+0.22° 1.18+0.06* 0.84+0.08° 1.02+0.05"
* 3.34+0.22° 2.1140.36° 2.80+0.17° 1.02+0.03* 0.66+0.07°¢ 0.77+0.048
* 2.34+0.13" 1.58+0.24° 2.00+0.13° 0.71£0.02* 0.49+0.05" 0.55+0.04"
* 4.89+0.09° 3.24+0.51° 4.19+0.20° 1.49+0.03* 1.01£0.11€ 1.15£0.05"
1.63+0.23° 0.92+0.13° 1.40+0.19° 0.53+0.03" 0.29+0.03°¢ 0.39+0.05°
* 2.81£0.12° 1.77+0.30° 2.44£0.15° 0.86+0.02" 0.55+0.07° 0.67+0.03%
* 1.98+0.09° 1.38+0.23° 1.78+0.05° 0.59+0.02* 0.43%0.05°¢ 0.49+0.04"
* 4.64+0.30° 3.15+0.49° 4.10+0.24° 1.42+0.04* 0.98+0.10°¢ 1.13+0.08"%
* 3.42+0.10° 2.11£0.45° 3.19£0.30° 1.0440.02* 0.66%0.10¢ 0.88+0.06"
3.18+0.81° 1.73£0.37° 3.36+0.10° 0.96+0.22* 0.54+0.11" 0.93+£0.07*
(T) 53.57+2.59° 33.86+5.29" 48.58+2.84° 16.31£0.27" 10.53+1.05¢ 13.37+0.48"
(E) 26.05+0.89* 17.02+2.74¢ 22.75+1.14° 7.93+0.124 5.29+0.56¢ 6.26+0.26"
27.52+1.75° 16.84+2.58" 25.83+1.95° 8.37+0.25% 5.24+0.51¢ 7.10+0.35"
E/T(%) 0.49+0.01° 0.50+0.01° 0.47+0.01° 0.49+0.01* 0.50+0.01* 0.47+0.01%
F5 ZHBWMMERPEERIENELE%)

Tab.5 Content differences of amino acids in gonad among three groups of eel 4. japonica

0.94+0.05°
0.45+0.06
0.54+0.05°
1.37+0.09*
0.62+0.04°
0.63+0.05"
0.54+0.05°
0.40+0.010"
0.85+0.05°
0.34+0.05°
0.48+0.04°
0.400.00°

0.65+0.11°
0.43+0.06°
0.54+0.08°
1.09+0.07°
0.34+0.07°
0.84+0.07°
0.44+0.07°
0.33+0.06°
0.66+0.12°
0.33+0.05°
0.39+0.06"
0.4140.02°

0.85+0.05°
0.4140.03°
0.47+0.05°
1.22+0.06°
0.61+0.02°
0.5140.02¢
0.52+0.05%
0.39+0.02"
0.77£0.05"
0.29+0.03°
0.49+0.03°
0.37+0.05°
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* 0.83+0.05% 0.63+0.06° 0.78+0.04"
* 0.65+0.06" 0.54+0.07° 0.69+0.02°
0.77+0.14° 0.54+0.07" 0.64+0.12*°
(T) 9.80+0.57° 8.15+0.91° 9.01+0.35%
(E) 4.6040.24° 3.83+0.52° 4.4240.16°
5.20+0.34° 4.33£0.39° 4.60+0.19°
E/T(%) 0.47+0.01° 0.47+0.01° 0.49+0.00*
3 b
3.1 , ,
( ,2014)
s 5 (Love, 1958; Jonsson et al, 1998;
Larsson (1973) Caruso (2010) (2003) Godavarthy et al, 2012), (Cyprinus carpio)(
(A. anguilla) (Lateolabrax , 2011) (Lutjanus erythopterus)(
japonicus) , , , 2005)
Echevarria (1997) (Dicentrarchus 3.3
labrax L.) 100—150d GSI
(Diplodus sargus) ,
(Pérez et al, 2007) ,
R ( , 2012), « ” (2009)
(Pampus argenteus) , ,
b ( ) b
3.2 \Y
( )’ ( 2 b
2005)
, ( , (2012) ,
1990) R ) >
(2011) , 5
, ( ) Shiau  (2001) 60 ,
, , (Chanos chanos)
, (2009) (2008)  fifi (Miichthys miiuy)

(Epinephelus coioiaes)
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VARIATIONS OF BIOLOGICAL INDICATORS AND PROTEIN AND AMINO ACID
CONTENT IN ANGUILLA JAPONICA DURING GONAD DEVELOPMENT AND
STARVATION STRESS

WANG Ting, LIU Li-Ping, CHEN Tao-Ying, ZHANG Li-Na, LIN Jing, WANG Qian, SHUAI Dian

(Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Shanghai Ocean University, Ministry of Education,
Shanghai 201306, China)

Abstract We investigated the changes of major biological indices (the condition factor, hepatosomatic index,
viscerosomatic index, and gonadosomatic index), meat content ratio, and the contents of crude protein and amino acid in
muscle, liver, and gonads among three groups of eel Anguilla japonica, i.e., artificially-induced maturation eels, long -term
fasting eels (20 months), and wild broodstock eels. The results show that the hepatosomatic index, viscerosomatic index,
and gonadosomatic index of induced maturation eels were significantly greater than that of wild broodstock eel (£<0.05),
while the meat content, crude protein content, total amino acids, total essential amino acids and the total non-essential
amino acids content in liver and ovary were significant smaller than those of wild broodstock eel (P<0.05). The condition
factor, hepatosomatic index, meat content, crude protein, total amino acids, total essential amino acids, and total
non-essential amino acids in muscle and liver of long fasting eels (20 months) were significantly smaller than those of the
wild broodstock eels (P<0.05). The results imply that the nutrients required by A. japonica during gonad development were
supplied from muscle, and both essential amino acids and non-essential amino acids were utilized to meet the nutrients
demand from gonadal development.

Key words Anguilla japonica, gonad development; starvation stress; biological indices; crude protein; amino acid



