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Tab.1 Hunter LAB values of body surface color of experimental C. auratus gibelio in two pond aquaculture modes
(n=3)
M, M,
L 75.81+2.23" 67.29+1.36
A 0.82+0.09* 0.33+0.21°
B 10.45+0.45° 9.76+0.77°
L 17.85+1.24° 18.36+0.34°
A —0.51£0.09° ~0.18+0.07°
B 1.32+0.14° 2.34+0.41°
L 71.25+0.38° 71.96+2.24°
A —-1.250.17° —0.52+0.24°
B 8.43+0.48° 7.83+0.93"
L 73.48+0.61° 65.8£1.06°
A ~1.17£0.23* 0.06+0.20°
B 8.69+0.42° 8.67+1.12°
L 73.02+2.42° 67.37+3.73°
A ~1.50+0.20° -0.52+0.24°
B 8.98+0.50° 10.86+0.31°
ta b (P<0.05), ,
()L M=M, (P>0.05) |,
M;>M, (P<0.05) , M =M, M;>M, (P<0.05) M,y>M,; (P<0.05), M,
(P>0.05), M, M,
M, ;(2) A4 M >M, 2.4
(P<0.05), M;<M, (P<0.05); (3) B 4 , M M,
M;<M, : (D) 4
(P<0.05) , M=M, (P>0.05) XSFA M;<M, (P<0.05) ,
» My M, (Ci40) (Ca0.0) M =M, (P>0.05),
» My (Ci6:0) (Cis:0) M <M,
M, (P<0.05); (2) 5
« 1 D), M,
, M,
2.2 M
2 s 7 ,
3 M =M, (P>0.05)
, 4
M;>M, (P<0.05) M M, S,
42.8%, , Mo SO
M, M, ,
2.3 !
Fig.1 Side view of experimental C. auratus gibelio in two pond
3 , aquaculture modes
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Tab.2 Physical differences in dorsal muscle properties of experimental C. auratus gibelio in two pond aquaculture modes

(n=5)

M, (M£SE) M,(MSE)

2035.219+124.042°
~23.907+3.109°
0.759+0.022°
0.325+0.011°
698.675+52.459°
531.11461.213°
0.271+0.024°

3267.322+110.883"
—26.863+3.533°
0.823+0.011*
0.350+0.012%
998.556+33.819*
851.408+33.426"
0.228+0.001*

*3 MHHEFREEXTIRHNEEEREFTMSEL: %)

Tab.3 Whole-body nutrient composition of experimental C. auratus gibelio in two pond aquaculture modes

(g/100g)

M1 MZ

69.900+0.535°
4.560+0.226
5.567+0.125"
18.533+0.873"

72.833+0.464°
4.640+0.361°
2.733+0.125°
17.733+0.262°

x4 RMHHEFASEXTRIEMERRARMNESR

Tab.4 Differences in fatty acid composition of experimental C. auratus gibelio in two pond aquaculture modes

M, M,
SFA (Cia0) 2.166+0.024 2.144+0.010°
(C16:0) 14.313+0.15° 15.261+0.027"
(Cig0) 5.459+0.06 6.938+0.038"
(Ca00) 0.321+0.084* 0.308+0.037°
MUFA (Cie:1n) 5.140+0.048° 5.928+0.067°
(Cig:1n9) 27.606+0.14* 28.351+0.112°
(Ca0:109) 2.541+£0.02° 3.426+0.049°
(Cazitn11) 0.542+0.186" 0.289+0.051°
PUFA (Cisn6) 21.446+0.074° 17.063+0.033°
a- (Cig:3n3) 4.778+0.064" 4.592+0.028°
Y- (Ci8:3n-6) 0.891+0.014* 0.484+0.012°
(Cig:4n3) 0.491+0.029* 0.964+0.036°
(C0:20-6) 0.751+0.011° 1.005+0.007°
(C20:4n3) 0.508+0.063" 0.910+0.015°
(C20:4n-6) 4.357+0.020° 2.178+0.064°
EPA(Cz9:5n.3) 2.083+0.020° 2.304+0.033"
(Caz:4n-6) 0.739£0.031° 0.355+0.036"
DPA(Cas:503) 1.226+0.018* 1.0310.014°
DHA (Ca:6n3) 4.643+0.039" 6.470+0.143"
ESFA 22.259+0.143" 24.651+0.034°
EMUFA 34.514+0.145° 35.599+0.172"
SPUFA 43.226+0.010° 39.75+0.206°
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EIMUFA M;<M, (P<0.05) ,
(Ci6:1n) (Cis:1n9) (Ca0:1n9)
M;<M, (P<0.05), (Co2:1n-11) 25
M,=M, (P>0.05); (3) 10 , 17 M,

YPUFA M >M, (P<0.05) R M, ) M >M,

(Cig:4n-3) (C20:2n-6) (P<0.05); ) YEAA
(Caoans) EPA (Caosns) Mi<M, (P<0.05), TEAA/YNEAA M,=M, (P>0.05) , YSEAA
(Cigone) O~ (Cigzns) v~ (Cig:3n-6) 2NEAA Y FAA M;>M, (P<0.05)
(Ca0:40-6) (Co2ans) DPA M, M,

(Ca2:503) M>M, (P<0.05) ,

=5

A EFRARR T = 5 RE T ERANE S (B L: g/100g)

Tab.5 Differences in amino acid composition of experimental C. auratus gibelio in two pond aquaculture modes

M,

M,

EAA

(Thr)
(Val)
(Met)
(Tle)
(Leu)
(Phe)
(Lys)

1.877+0.005"
1.853+0.023°
2.667+0.134°
1.01+0.008*
1.633+0.003*
2.783+0.008"
3.992+0.021°

1.731+0.076"
1.704+0.063"
2.605+0.085°
0.929+0.059*
1.497+0.086"
2.665+0.089"
3.776+0.197°

SEAA

(His)
(Arg)

5.264+0.051*
1.917+0.023°

3.708+0.173°
1.832+0.104*

NEAA

(Asp)**
(Glu)**
(Gly)*
(Ala)*
(Ser)
(Cys)
(Tyr)
(Pro)

2.277+0.013*
2.039+0.007*
0.497+0.016"
1.001+0.015%
1.854+0.015°
3.656+0.101°
3.452+0.042°
1.581+0.009"

2.097+0.135°
1.871+0.102%
0.473+0.070"
0.949+0.060°
1.688+0.073°
3.754+0.200*
3.402+0.183"
1.457+0.083"

YEAA
YSEAA
YNEAA
SFAA
SEAA/YNEAA

15.816+0.130°
7.181£0.032%
16.356+0.159"
12.049+0.050°
0.967+0.010"

14.906+0.512°
5.540+0.234°
15.690+0.237°
11.456+0.152°
0.950+0.020°

EE

2.6
] Ml

(P>0.05),

> > (P<0.05),

. (l) M]
M,

(P<0.05),

(P>0.05),

(P>0.05)

)

M,

(P<0.05),
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Fig.4 Digestive enzyme activities in the organs of experimental
C. auratus gibelio in two pond aquaculture modes
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Fig.5 Antioxidant enzyme activities in the organs of
experimental C. auratus gibelio in two pond aquaculture modes
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DIFFERENCES OF QUALITY AND VISCERAL-RELATED PHYSIOLOGICAL
CHARACTERISTICS OF CARASSIUS AURATUS GIBELIO IN TWO POND
AQUACULTURE MODES

LI You-Zhi', RONG Hua-Nan'?, CHEN Yu', SHENTU Ji-Kang®, WANG Zhi-Zheng'

(1. Fisheries College, Zhejiang Ocean University, Zhoushan 316022, China; 2. Cixi Fisheries Technology Extension Center, Cixi 315300,
China; 3. Ningbo Ocean and Fisheries Research Institute, Ningbo 315048, China)

Abstract The Carassius auratus gibelio larvae were cultured in common-culture pond mode (M;) and the poly-culture
pond mode (M,) for 7 months. The body surface color difference, back muscle physical properties, nutrient composition
and ammonia excretion rate of whole fish, oxygen consumption rate, asphyxia point, and the activities of digestive
enzymes and antioxidant enzymes in organs were measured. In order to systematically study the differences in cultivation
quality and visceral-related physiological characteristics between the two groups. The results showed that: (1) there was a
good discrimination degree in the body surface color difference between the two groups. Among them, the body color of
M, experiment was closer to the background color at the bottom of the pond, which had better simulated environment
camouflage; (2) Among the seven physical properties of the back muscles measured, the hardness, elasticity, adhesiveness
and chew ability showed significant differences between the two groups (M;>M,) (P<0.05); (3) In the general nutritional
composition of whole fish, the contents of ash and crude protein were M; = M, (P>0.05), while the contents of water and
crude fat were M;>M, (P<0.05) and M,>M, (P<0.05), respectively; (4) Among the 17 amino acids tested, only histidine
showed significant difference in content, showing M;>M, (P<0.05), only }SEAA, YNEAA and Y FAA had significant
differences in the contents of various amino acids, and they were M;>M, (P<0.05); (5) A total of four saturated fatty acids,
five monounsaturated fatty acids and ten polyunsaturated fatty acids were detected, among which EMUFA and XSFA
showed M <M, (P<0.05), while ZPUFA showed M;>M, (P<0.05); (6) There were no significant differences in the average
oxygen consumption rate and ammonia excretion rate between M, and M, groups during the day-time, night-time and
whole day (P>0.05), the circadian rhythm of oxygen consumption also showed a day-time > whole day > night-time mean
(P<0.05), the oxygen content in water at the point of asphyxia was M;>M, (P<0.05), and the circadian rhythm of ammonia
excretion was day-time = night-time =~ whole day mean (P>0.05) and day-time > whole day > night-time mean (P<0.05),
respectively; (7) The activities of hepatic lipase and pepsin were M; = M, (P>0.05), while the activity of intestinal amylase
was M;<M, (P<0.05), the activities of SOD, POD, CAT in the heart and gills and SOD in the hepatic were M; = M,
(P>0.05), except for CAT and POD in the hepatic M;<M, (P<0.05). The results could provide basic information for the
construction of quality identification system of C. auratus gibelio and the research and development of ecological high
value cultivation technology in China.

Key words aquaculture mode; Carassius auratus gibelio; body surface color difference; dorsal muscle texture;

nutrient composition; physiological characteristics



