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In order to evaluate adaptation to the environment in released fish, digestive organ and body composition
were compared among 1-year old cultured (CUL), released (REL) and wild (WIL) Black Sea Bream,
Acanthopagrus schlegeli. Hepatosomatic index (HSI) of the REL was significantly lower than those of
the CUL and WIL fish, but intestine weight index (IWI) of REL was significantly higher than those of
the CUL and WIL fish. There were no significant differences in stomach weight index (SWI) and condition
factor (CF) among those different fish groups. The number of pyloric caeca of the REL and WIL fish
were 4, but the 30% of CUL fish was 3 counts. The moisture content of whole body in the WIL fish
was significantly higher than the CUL and REL fish, but significant lowest in the crude lipid of whole
body. The content of moisture and crude protein of dorsal muscle were no significant differences among
the CUL, REL and WIL fish, but crude lipid content of WIL fish was significantly lower than the CUL
and REL fish. Moisture content of CUL fish in the liver was significantly lower than the REL and WIL
fish, and crude lipid was significant lowest in the WIL fish. Amino acid content of dorsal muscle in the
WIL fish was highest in the total amino acid, EAA and E/A ratio, and CUL fish was highest EAA and
E/A ratio in liver. EPA content in dorsal muscle of WIL fish was lower than CUL and REL fish, and
the REL fish was highest in DHA content of the fatty acid. EPA content in liver of WIL fish was lower
than CUL and REL fish, and DHA content in REL and WIL fish was highest and lowest. Crude protein
content of CUL and WIL fish in the scale was significantly higher than REL fish, but there were no
significant differences in contents of crude lipid and ash. Ca and P of scale were formed most of mineral
and content of P in CUL fish was significantly higher than those of REL and WIL fish. There were no
significant differences in Mg, K, Na and S of scale, but CUL fish was significantly lower than REL fish
in Cl. The results suggest that difference of digestive organs and body composition concluded it from
differences of inhabitation environment and feed formulations.
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7FE R4 (hepatosomatic index, HSI): (HW/BW)x100
o WA 84 (viscera weight index, VWI): (VW/BW)x100
o A2 2|4 (intestine weight index, IWI): (IW/BW)x100
o 2] Z X4 (stomach weight index, SWI): (SW/BW)x100
o A A3} #Z o] (relative length of gut, RLG): GL/BL
o HIYFE (condition factor, CF): BW/TL’

BL: body length (cm), BW: body weight (g), GL: gut length

(cm), HW: hepatic weight (g), IW: intestine weight (g), SW:
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stomach weight (g), VW: viscera weight (g), TL: total body
length (cm)
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Table 1. Digestive organ-somatic index, condition factor (CF), relative length of gut (RLG) and number of pyloric caeca
in cultured, released and wild black sea bream (Acanthopagrus schiegeli)”

cuL' REL? wiL?
Body weight (g) 130.7+27.5 139.7+16.2 136.9£29.4
Body length (cm) 15.5+1.1 16.310.4 16.0+1.2
Digestive organ-somatic index
HSI 1.62+0.25b° 1.1440.19v 1.70£0.45"
VsI 3.60+0.41° 3.43+0.51v 3.8240.82°
IS 1.41£0.30° 2.05+0.27° 1.61+0.44°
sSwi 0.47+0.08° 0.52+0.06%° 0.65+0.14°
CF 1.82+0.13 1.64+0.14 1.79+0.09
RLG 2.07+0.25" 1.77+0.16° 2.32+0.27°
Number of pyloric caeca 3(30%) - 4(70%) 4 4

'CUL; culture fish, *REL; released fish, *WIL; wild fish.

*Values (mean+SD) with different superscripts are significantly different (P<0.05).
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Table 2. Proximate analysis (%, as is base) of whole body,

liver and dorsal muscle in cultured, released and wild black
sea bream (Acanthopagrus schlegeli)*

cuL' REL? wiL®

Whole body

Moisture 62.410.4° 60.6+0.3° 67.2+0.2°

Crude protein 21.1£0.3 21.1+0.6 21.1+£0.2

Crude lipid 10.9+0.3° 12.8+0.2° 6.3+£0.58°

Crude ash 5.0+0.4 5.510.3 5.0+0.58
Dorsal muscle

Moisture 72.1+0.3 71.410.6 72.7¢0.9

Crude protein 22.0£0.1 20.8+0.4 21.1+0.0.3

Crude lipid 1.7+0.1% 2.6£0.2° 0.440.1°
Liver

Moisture 62.9+0.6° 67.0+3.2° 66.9+1.5%

Crude protein 14.0£0.5 15.420.5 15.010.1

Crude lipid 13.1£0.2° 10.120.6™ 8.8+0.1°

'CUL; culture fish, REL; released fish, *WIL; wild fish.
“Values (mean+SD) with different superscripts are sig-
nificantly different (P<0.05).
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Table 3. Amino acid contents (g/100 g dry matter) in dorsal muscle and liver of cultured, released and wild black sea

bream (Acanthopagrus schlegeli)

Muscle Liver
Amino acid

cuL' REL? wiL® CUL REL WIL

Asp 9.62 8.80 7.09 2.89 4.47 3.70
Thr 4.33 3.73 6.11 2.82 2.00 1.81
Ser 3.77 3.40 5.26 2.86 2.08 1.86
Glu 15.82 13.81 7.50 2.70 6.14 5.35
Pro 3.83 3.33 2.83 1.59 2.86 1.57
Gly 4.94 3.70 3.87 1.92 2.25 2.07
Ala 4.04 3.50 427 515 2.04 1.55
Val 512 4.49 6.47 3.11 2.60 2.36
lle 4.62 4.14 6.94 2.94 2.25 1.81
Leu 7.59 7.01 6.83 3.06 3.77 313
Try 3.70 2.86 9.44 4.69 2.00 1.65
Phe 4.16 3.74 7.29 432 2.32 2.22
His 2.31 1.80 8.16 427 1.34 1.13
Lys 12.20 10.36 718 2.21 4.45 3.32
Arg 11.24 8.93 9.76 3.70 5.40 4.63
EAA’ 55.27 47.06 68.18 31.12 26.13 22.06
E/A ratio® 0.57 0.56 0.69 0.69 0.57 0.58
Total 97.30 83.60 99.01 4522 4597 38.16

'CUL; culture fish, >REL; released fish, *WIL; wild fish, *“EAA=Total Essential amino acid (Val, lle, Leu, Try, Phe, His,

Lys, Arg, Thr, Met), *Essential amino acid/total amino acid.
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Table 4. Fatty acid composition (% of lipid) in dorsal muscle and liver of cultured, released and wild black sea bream,
Acanthopagrus schlegeli

Dorsal muscle Liver

Fatty acid

cuL' REL? wiL® CuL REL WIL
14:0 4.56 6.53 3.94 4.69 1.41 2.66
15:0 0.31 0.56 0.33 0.39 0.23 0.41
16:0 29.53 29.68 26.32 23.09 24.70 23.37
17:0 0.35 0.42 0.44 0.29 0.33 0.37
18:0 9.03 5.66 10.56 5.17 517 6.20
20:0 0.23 0.11 0.21 0.17 0.23 0.20
21:0 0.73 0.62 0.95 1.29 0.53 2.31
22:0 0.20 0.08 0.16 0.08 - 0.14
23:.0 0.19 0.13 0.09 0.29 0.24 0.51
24:0 1.34 0.82 0.64 3.14 1.97 242
Saturates 4647 44 61 43.64 38.60 34.81 38.59
14:1 0.19 0.12 0.14 0.10 0.26 0.11
15:1 - 0.07 0.05 0.14 0.70 0.15
16:1 7.14 9.34 7.94 7.01 2.43 6.15
17:1 0.28 0.47 0.64 0.25 0.42 0.24
18:1 29.81 26.96 33.98 20.28 13.15 27.25
20:1 1.16 2.72 177 1.01 0.80 1.59
22:1 0.40 0.50 0.46 0.21 0.22 0.28
Monoenes 38.98 40.18 44.98 29.00 17.98 35.77
18:2 5.35 484 3.37 8.98 5.23 5.92
18:3 0.26 0.32 0.57 0.10 0.21 0.39
18:3 0.44 0.68 0.98 0.86 0.41 2.39
20:2 0.27 0.13 0.22 0.27 0.28 0.34
20:3 0.34 0.08 0.42 0.38 0.44 0.48
20:4 0.41 0.31 0.77 0.76 2.30 0.86
20:5 (EPA) 2.86 2.53 0.90 7.05 8.06 3.76
22:2 0.14 0.09 0.39 0.06 0.22 0.08
22:6 (DHA) 4.48 6.23 3.76 13.94 30.06 11.42
Polyenes 14.55 15.21 11.38 32.40 47.21 25.64
n-3 HUFA* 7.34 8.67 4.66 20.99 38.12 15.18
Total 100 100 100 100 100 100

'CUL; culture fish, *REL; released fish, *WIL; wild fish, “Highly unsaturated fatty acid.

Table 5. Proximate analysis (%) in scales of cultured, released Table 6. Mineral content in scales of cultured, released and
and wild black sea bream (Acanthopagrus schlegeli) (% of wild black sea bream (Acanthopagrus schlegeli) (% of ash,
scale, dry matter basis)” dry matter basis) *
cuL’ REL? wic® cuL! REL? wiL®

Crude protein  56.04+0.18°  44.25:0.38°  55.83:0.19" Ca 8.51:0.08™ 9.83:0.69° 7.28+0.01°
Crude lipid 0.87+0.21 0.68+0.24 0.53+0.23 P 9.00£0.01° 4.57+0.25° 3.67£0.20°
Crude ash 44.65:0.50  44.48+0.45  45.56:0.21 Mg 0.141£0.02 0.15+0.01 0.10+0.04

K 0.03£0.00 0.03£0.00 0.02+£0.00
'CUL; culture fish, REL; released fish, *WIL; wild fish. Na 0.09+0.01 0.10+0.01 0.06+0.02
*Values (mean+SD) with different superscripts are signi- s 0.01+0.00 0.01+0.00 0.01+0.00
ficantly different (P<0.05). cl 0.030.01° 0.11£0.01° 0.07+0.00°

'CUL; culture fish, REL; released fish, *WIL; wild fish.
*Values (mean+SD) with different superscripts are signi-
ficantly different (P<0.05).
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