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, (95% 95mL 5mL
, 60s ) H.E ( ,
(Macrobrachium nipponensis) 30s, , 1% 5s,
3 (Anguilla japonica) 5s) , 95%
3s, Nikon 80i
( , 2012, 2013) :
14
GB 5009.3-2010( ) GB
1 5009.4-2010) GB 5009.5-2010; ( )
11 10g 30mL 60mL
M;) , , 4h
( M,) ( M) : 10ml 1mL NaCl ,
24h, Na,SO4 70mL,
(2012), 10mL , RE-52C
, DHG-9070AS
1.2 :
10g, ( =1 2)
( 5 ), ,  30% BF3-
DC-P3 ( 7890A
) HunterL A B ,
, 5 L GC , ,
: 0—100; A (DM-Wax )  30mx
, —-60—60; B 0.25mmx0.25um, 250°C, 1
, —-60—60 50, lul, FID
1.3 : 280°C;
TA-XT Plus , GB/T 5009.124-
(1.5cmx1.5cmx 2003( )
1.0cm) 1.5
, 5 P/5, SPSS 17.0
5mm/s, ,
1mm/s, 3mm, 3 LSD (a=0.05)
, | , 5
, ; 2.1
; » My » M3
) ; M; ) )
, 0—1 ,
lecmxlcemx (D, @ L
0.5cm , Leica M;<M,<M; (P<0.05) M,>M;>M; (P<0.05),
CM1900 , M, M, , M3 L
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M; My (2) A M;>M,>M; (P<0.05)
M>M,=M3s, M, M; 2.2
My; (3) B 2 :
M;<M3<M,(P<0.05) M;<M,=M;, M, M; M3>M;=Mj,, M>M3>M, (P<0.05),
My, M B M;=M3>M,, M3>M,>
M;  My; (4) My-M3 M,(P<0.05), Mi;-M, M;-M3;  My-M3
50%, M;-M, M;-M; 20% 20% O,
0 , M, Ma, ,
®1 Z=#EEN BASEFMMAERKLBIFHN Hunter L. A, BfE
Tab.1 The epidermal chromatism index values of A. japonica in three populations
(n=5)
M; M, Ms
L 29.1620.45° 32.920.27° 34.98+0.62°
A 1.03+0.06° -11.98+0.16" -9.76+0.22"
B -0.15+0.03° 5.48+0.04" 4.76+0.07°
L 78.03+0.32° 80.75+0.76° 75.48+0.47°
A ~17.86+0.39° ~23.17+0.26" ~23.09+0.18"
B 7.670.52° 9.6620.29" 9.58+0.17"
(P<0.05),
F2 =MFIFEER H AR RS T AT M3
Tab.2 Physical chfaracteristi.cs of dorsal muscle of A. japonica 24
in three different models
(n=5) 4
M M, M 5 !
73.610+3.363"  73.419+2.544°  94.374+2.352° 9
4.17140.244*  2.229+0.100°  3.393+0.392° ,
0.728+0.027°  0.624£0.015"  0.769+.0250° > UFA DHA/EPA
36.719+3.339"  13.815+0.734°  39.036+0.347° (P>0.05), ,
0.209+0.006°  0.191£0.004°  0.3380.019° (1) ,
(C14:0) (C15:0) M;=M;3>Ms,,
, (C18:0) M,=M3>My,
Mz>M;=M;, M, M, ( (C16:0) (C24:0)
1); , M3 (P>0.05), M:;-M, M;-M; M,-M;
o M M ( 2, 60% 80%  60%, :
M; My M,y > SFA (P>0.05); (2)
2.3 (C17:1) (C20:1) M;=M;3>Ms,,
3 , (C16:1) M>M,=Mj,
(C18:1) , Mi-M,  Mi;-Mz  Mjy-M3
, (D) 25% 75%
: M3>M;>M, (P<0.05) M3>M,> 50%, , M1-M3 M>-M; > MUFA
M; (P<0.05), M3 ;1 (2) (P>0.05), M; > MUFA
Mi=M>M;  M;=M3>M,, M,(P<0.05); (3) , DHA
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1

Fig.1 Longitudinal section of dorsal muscle of A. japonica in three different models

2
Fig.2 Transection of dorsal muscle of A. japonica in three different models

3 =MARFEEN A AEHFLRONAETRHRS
HEREE
Tab.3 The composition and content of muscles of A. japonica
in three different models

(9/100g, n=5)
M, M, M3
63.688+1.071°  61.014+0.837" 66.869+1.238°
0.794+0.015% 1.030£0.044° 1.166+0.041°
( ) 17.335%£3.035°  18.602+1.012*  12.463+3.050"
15.787+0.188*  14.594+0.397°  15.970+0.253°

EPA M1>M,=Ms, (C20:406)
(C22:2) M;=M,>Ms,
Y- (C18:3w6) a- (C18:3w3)
(C20:2) M,>M;=M3, (C18:2w6)
(C20:3w3) M,>Ms> My (P<
0.05), Mi-M;  Mi;-Mz  My-M;

22.2% 33.3% 22.2%,

. SPUFA  Mp»M;>Ms(P<0.05), SEFA S
®6PUFA M,>Ms>M; (P<0.05), S ©3PUFA
M>M,>M; (P<0.05), w3/wbratio  M;>Ms>M, (P<
0.05) , M: M; M,
2.5

5 ,
7 (
, ), 2
6 ( 4 )

(P>0.05),
o Lys Leu lle
M,>M; (P<0.05), M; M,
M, (P>0.05); (2)
Gly Ala
M3>M, (P<0.05) Ms>M; (P<0.05), M; Gly
M, Ala (P>0.05)
3
( , 2002; Park et al,
2002; , 2011) '
(Hicks et al, 2004;
Fu et al, 2007),
(
, 2012, 2013) My M, M;

M;>M,>M; (P<0.05), M,
M; Mz, M2 M3
My, M, L
M, M; ( 1),
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F4 =MFEER AREMHFRDMAGEHRERESE
Tab.4 The composition and content of fatty acids of A. japonica in three different models
(%, n=5)
M, M, M
SFA (C14:0) 4.18+0.38° 3.21+0.40° 4.22£0.12°
(C15:0) 0.13+0.01° 0.06+0.01° 0.12+0.01°
(C16:0) 16.53+5.65° 17.60+4.28° 20.34%3.65°
(C18:0) 2.36+0.85° 3.88£1.17° 4.50£0.89"
(C24:0) 0.70%0.24° 0.39£0.16° 0.59+0.38°
(C16:1) 13.97+1.88° 8.44£1.75° 9.83+0.87°
MUFA (C17:1) 0.17°+0.06° 0.07°+0.01° 0.18°+0.07°
(C18:1) 46.95+4.88° 45.77+4.00° 49.40+2.77°
(C20:1) 3.22+0.46° 1.46£0.17° 2.81+0.30°
* (C18:2006) 2.130.42° 11.81+1.32° 3.60£0.74°
PUFA *y- (C18:30:6) 0.10£0.02° 0.37£0.07° 0.110.05°
*o- (C18:303) 0.26+0.09° 0.93+0.17° 0.28£0.10°
(C20:2) 0.1240.04° 0.590.28° 0.15£0.04°
(C20:3w3) 0.21+0.14* 0.68+0.16" 0.41+0.09°
* (C20:406) 0.190.09° 0.24£0.03° 0.10+0.06"
EPA(C20:503) 2.03+0.49° 1.08+0.25" 0.66+0.15"
(C22:2) 0.450.04° 0.39£0.14° 0.21£0.02°
DHA(C22:6»3) 5.37+1.31° 2.44£0.40° 1.81+0.17°
Total 98.77+2.19° 99.21+0.15°% 99.29+0.91°
DHA/EPA 2.70+0.68° 2.31+0.36° 2.84%0.60°
S (EPA+DHA) 7.48+1.45° 3.52+0.59° 2.49+0.30°
S SFA 23.84+6.51° 25.10+5.70° 29.94%3.98°
S MUFA 65.20+6.32° 55.91+5.53" 62.704.36™
S PUFA 10.96+1.46° 18.55+0.97° 7.36+0.83°
S UFA 74.91+6.29° 74.07+5.56° 69.16%3.13°
S EFA 2.68+0.27° 13.34+1.33° 4.08£0.74°
S @3PUFA 7.87+1.35° 5.13+0.58" 3.16+0.37°
S w6PUFA 2.42+0.36° 12.41£1.29° 3.80£0.76°
oo3/obratio 3.25£0.33° 0.42+0.08" 0.86£0.18°
M1 M3
, M3z>M; (P<0.05) M3;>M; (P<0.05)
M, Mz , M, M>M; (P<0.05), ( 3),

, (2003)

, (2000)

i (Hemibarbus maculate)
prinus asiaticus)

(Myxocy-
(Acipenser sinensis)

, 2007; , 2007, , 2011),

(Stiding, 1976; Kutty,
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R5 =ZMFEEABABHILRNANTEREARRSE

Tab.5 The composition and content of amino acids in muscle of A. japonica in three different models

(%, n=5)
M, M, M,
EAA Lys 1.2740.09° 1.46+0.05° 1.36+0.11%
Met 0.40+0.02° 0.460.04° 0.43+0.08°
Phe 0.57+0.05° 0.60+0.04° 0.54£0.07°
Val 0.57+0.04% 0.64+0.03° 0.58+0.08"
Leu 1.10+0.07° 1.26+0.04° 1.16+0.11%
e 0.68+0.06° 0.78+0.03° 0.71£0.09%
Thr 0.58+0.04° 0.52+0.26° 0.58+0.09°
SEAA Arg 0.98+0.07° 1.07+0.03° 1.05+0.07°
His 0.76+0.10° 0.85+0.05° 0.77£0.03°
NEAA Gly* 0.99+0.15% 0.87+0.02° 1.06%0.15"
Ala* 1.07+0.11° 1.10£0.03% 1.18+0.07°
Asp** 1.35+0.07° 1.52+0.08° 1.40+0.21°
Glu** 1.9140.14° 2.19+0.20° 1.95+0.55°
Ser 0.54+0.02° 0.59+0.04° 0.52+0.15°
Tyr 0.05+0.05° 0.05+0.03° 0.17+0.20°
SEAA 5.17%0.27° 5.71%0.42° 5.37+0.63
S SEAA 1.75+0.15 1.91+0.03° 1.82+0.10®
S NEAA 5.91+0.14° 6.33+0.29° 6.29+1.06°
SFAA 5.3240.15° 5.69+0.26° 5.60+0.85°
S TAA 12.83+0.52° 13.96+0.70° 13.48+1.74°
x xx
1978) , M3 ( 1, 2) Mz>M;=M, ( 2)
( 3
) , (Clupea harengus)
M; Mj “c (Nielsen et al, 2005)
7o 7z , (Siniperca chuatsi)
M, ( , 2010) ,
M M, M: M; :
M, ( 3), M, (Hatae et al, 1990; Hurling et al,
M, , 1996; Periago et al, 2005; , 2009) ,
M, ( 1 : M,
(Fauconneau et al, 1995; Johnston et al, 2000)
( :
2013)
: M: M, Mg
(Dunajski, 1979; Hatae et al, 1990) ( 4, fiy filk  (Elopi-
Ms>M> M, chthys bambusa) (Salvelinus malma)
(P<0.05) M;=M>M; M;=M3z>M, ( 3),

Ma>M=M, (1, 2), ( , 2007;
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, 2007; , 2010; , 2012) , 300
: , . 2010
(Kaushik, 1995; :  31(1): 7578
ffens, 1997); M; M, M ’ ’ ; 2012, o
Steffens, 1997); 1 Mz Ms | 33(17): 258—262
( 5), s (Acros- M E i , 1963. «C )

socheilus fasciatus) (Sparus macrocephalus)

( , 2007; , 2012;
, 2012) ,
, 2000. . 481
. : , 2012.
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, 2013
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VARIATIONS IN BODY COLOR AND FLESH QUALITY OF ANGUILLA JAPONICA
POPULATIONS IN DIFFERENT CULTURE MODELS

WANG Zhi-Zheng®, FU Ying-Jie!, YANG Lie*, ZHU Wei-Dong?

CHEN Han-Chun®, SHEN Tu-Yan?, HUA Jian-Quan®
(1. Fishery College of Zhejiang Ocean University, Zhoushan, 316004; 2. Fishery Technology Extension Center of Yuyao,
Yuyao, 315400; 3. Fishery Technology Extension Center of Cixi, Cixi, 315300)

Abstract Anguilla japonica in snout-vent lengths of (25.91+3.26)cm were randomly selected as research materials
from three cultured populations, namely pond monoculture (M;), pond polyculture (M,) with Macrobrachium nipponense,
and reservoir culture (Ms). The differences of three populations in epidermal chromatism, physical characteristics of dorsal
muscle, and nutritive composition in muscle were studied. The results are as follows: (1) The epidermal chromatism be-
tween M; and M,, M; and M; were significantly different (P<0.05). The degree of variance in body color between dorsa
and abdomen in My, M, and M; showed an increasing trend (P<0.05). (2) Gumminess, springiness, and resilience were
good indicators of physical characteristics of dorsal muscle. The dorsal muscles of M; was the best, and those of longitu-
dinal muscle of M; was more irregular than that of M,. (3) The moisture and ash content in muscle were significantly dif-
ferent, in the orders of M3;>M;>M, (P<0.05) and M3;>M,>M, (P<0.05), respectively. Only for M3, the muscle protein con-
tent is greater than intramuscular fat content. (4) The composition of fatty acid and amino acid in the three groups were the
same, and their orders and contents were consistent in overall. However, differences in the contents of unsaturated fatty
acids was notable.

Key words Anguilla japonica; aquaculture model; body color; muscle quality



