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Abstract: To provide basic data for the production of Siganus oramin formula feed, we measured the general nutritional com-
position, amino acids and fatty acids in the muscle of S. oramin from industrial farming, high pond farming and the wild by bio-
chemical analysis, investigated the effects of habitat on the muscle the nutrition and quality of S. oramin. The results show that
compared with the wild fish, the contents of crude protein and crude lipid were higher but those of ash and moisture were lower
in the muscle of the farmed fish, and the crude fat content in the industrial farmed fish was significantly higher than that of the
other groups (P<0.05). Moreover, there were 17 common amino acids in the three kinds of fishes. Among them the glutamate
content was the highest. For essential amino acids (EAA), lysine had the highest content. The essential amino acid index (EAAI)
was highest in high pond farmed fish but lowest in the wild fish. Furthermore, there were 26 species fatty acids in the two kinds
of farmed fish but only 24 species were found in the wild fish. The contents of polyunsaturated fatty acids (PUFA), n-6 series
C18:2n6¢ were highest in the two farmed fishes, while those of the C22:6n3 (DHA) and C20:5n3 (EPA) of n-3 series were signi-
ficantly higher in the wild fish. The ratio of n-3/n-6 and the content of DHA+EPA in the wild fish were signifi-

cantly different from the two farmed fishes (P<0.05). Thus, it is revealed that the farmed S. oramin's nutrition and flavor are bet-

ter than the wild ones, but they lack n-3 PUFA such as DHA and EPA.
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Table 1 Water quality of three habitats

Eictuy Tk it Lige S

Index Industrial High pond ~ Wild
i Temperature/ °C 29~31 28~31 29~30
ERJ Salinity/%o 31~32 29~31 31~32
VRSB DO/(mg L) 6.0~6.5 48~60  64~76
FRTE pH 7.6~8.0 7.9~82  8.1~83
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Table 2 General nutritional composition of S. oramin

muscle (N=12, fresh mass) %
A5y Tk [ R A Lisgan
Ingredient Industrial High pond wild
HI#E A Crude protein 20.70+0.17°  20.63+0.15"  20.10+0.35"
HLIE Crude lipid 4534029  2.93+0.55°  2.90+0.93
7K 43 Moisture 73.60+0.87  74.23%1.05  75.00£1.12
K5y Ash 1.3040.32"  1.32%0.19"  1.58+0.47°

e FATEER R bR NG FRERIR 25 7 B3 (P<0.05); R,

Note: Values with different lowercase letters within the same line are
significantly different (P<0.05). The same case in the following
tables.

FRTE A (P<0.05), PIFhFRAEAE R A 22 538
B3 (P>0.05), T fbF%50 fa n L RE 7 T i 53 AU
B, I HAR PR 1.5 % (P<0.05). £LHAY/KST
B ER AR E (P>0.05),
2.2 SEBRANMNEFmBEEN
22.1  RILBRLLRHHT

3 3 P, AFEAESE T &R TR hy
Rl 17 P WA SRR, S 7 P TR A SR
(Essential amino acids, EAA) ., 2 Fp 0075 & FEMR
(Half essential amino acids, HEAA) 11 8 FidEATHE
FLWEZ (Non-essential amino acids, NEAA), &g I,
BT AL FEm L HEAA & 584 25 A
WS (P>0.05), 2 FigihE fafE 4 LR S i (Total
amino acids, TAA) & EAA. NEAA ., IR FEIR
(Delicious amino acids, DAA) & & | ¥4 g 3 = T
A4 (P<0.05), FRIAMMIITA 7 7 EAA 2 THF
At 2 FPIRAE MR 252 5 AN (P>0.05); HEAA
LA SR A RS R e TP AR L (P<
0.05), HAhZERAK (P>0.05); DAA T, TJ 4k
FRIAMH AR . = OISR A Z RN 2 FhFRgH A
N E R & 3 3 & TR A (P<0.05), &4
REARSEEFADE (P>0.05), Frill = FEMR
W, Tk SR R A A LA R T
SRR, Al 2.87% . 2.90% Al 2.79%, HiK
HRA R AR ; TR AL, 5k
0.30%. 0.32% F10.29%. T.) fk. B 58l
$5 45 0 JLA T EAA/TAA 70510 40.39% . 40.34%
F140.51%, EAA/NEAA 7354 79.57% . 79.53% #I
80.15%; 2 FhFEHH A1) DAA/TAA 1 37.97%, 4
TR A 37.76%.
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R3 EWEFEINASEBRAREESE (V=12, &)

Table 3 Amino acids compositions and contents of

S. oramin muscle (N=12, fresh mass) %
IR T4k [ ATk YA
Amino acids Industrial High pond wild

KA Asp” 1.93+0.02 1.94+0.04 1.89+0.03
IR Thr 0.88+0.01°  0.88+0.02°  0.84%0.01°
22 IR Ser 0.79+0.01*  0.78+0.02°  0.76+0.01°
HHEMR Glu' 2.8740.03°  2.90+0.07°  2.79%0.04°
fifiZ 2 Pro 0.60+0.02 0.58+0.03 0.59+0.01
H4R Gly* 1.06+0.07*  1.0240.01°  0.94+0.01°
W& Ala* 1.2040.02°  1.20+0.01°  1.16+0.00"
B EBR Val' 1.03£0.02°  1.00+0.02®  0.98+0.01°
IEER2 Cys 0.3040.04  0.3240.02  0.29+0.02
EER Met 0.574#0.01*  0.5740.01*  0.55+0.01°
SRR Tle 0.89+0.01*  0.89+0.01*°  0.87+0.01°
TLEMR Leu 1.534£0.01°  1.56+0.04*  1.50+0.01°
& &R Tyr 0.69£0.00"  0.69£0.02"  0.66%0.01"
HKNA R Phe 0.81+0.00°  0.80+0.01°  0.79+0.01°
WAL Lys 1.80+0.01°  1.80+0.03"  1.75+0.02°
2R His 0.47+0.01 0.46+0.02 0.45+0.01
TERIR Arg 1.1840.02  1.2040.01°  1.15+0.01°
FHER N TAA 18.59+0.21°  18.59+0.23"  17.95+0.10
Wi R EAA 7.5140.03°  7.50£0.12°  7.2740.04°
LT R SR HEAA 1.64+0.03®  1.66+0.02*  1.61%0.02°
L IR NEAA 9.44+0.17°  9.4340.09°  9.07£0.06"
HERFILIR DAA 7.06+0.13"  7.06+0.10"  6.78+0.05"
EAA/TAA 40.39+0.30  40.34%0.16  40.51+0.10
EAA/NEAA 79.57+120  79.53%0.60  80.15+0.30
DAA/TAA 37.97+0.35  37.9740.10  37.76+0.14

VE: % T EIERR; ** A AR # BIRE LR (AL
BRK PR, ORI
Note: *. Essential amino acid; **. Half-essential amino acid; #. Deli-
cious amino acid. Tryptophan was not detected because it was
destroyed in acid hydrolysis.
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Table 4 Evaluation of essential amino acids compositions of S. oramin muscle mg'gf1
= A B . e,
N LR ZHMTLL N L aa FAO/WHOR 3 ,
Essential amino ey - FAO/WHO oty
" T4k = it LHZan Egg protein
aads Industrial High pond wild pattern
FREFR Thr 264.73+5.73 265.58+6.26 262.27+3.97 250 292
HE IR Val 310.00+5.70 303.94+6.05 304.79+6.13 310 411
SEALER e 269.73+2.05 269.61+4.57 269.52+2.88 250 331
FLE PR Leu 462.98+3.37 472.60+13.87 465.45+6.29 440 534
B R Lys 542.49+2 81 546.28+10.41 543.17+5.16 340 441
AR+ EIR Met+Cys 264.67+12.94 268.57+1.74 259.22+11.88 220 386
TN R+ I 2R Phe+Tyr 452.92+3.81 451.38+10.99 451.9242.16 380 565
A1t Total 2567.52+24.91 2577.96+50.09 2556.36+34.87 2190 2960
T RELRTEE EAAT 85.22+0.96 85.49+1.54 84.70+1.32
F{H F value 2.30+0.02 2.3240.01 2.30+0.02
. = AL ML
A T FHEEMR VLS AAS 4 CS
Esse““"fl amino T) 1k vt LiZas T 1k vt Lijgaey
acids Industrial High pond wild Industrial High pond wild

IR Thr 1.06+0.02 1.060.03" 1.05+0.02" 0.91+0.02 0.91+0.02 0.90£0.01
HHEMR Val 1.0040.02" 0.98+0.02" 0.98+0.02" 0.75+0.01"" 0.74+0.01" 0.74+0.01"
SR E R Tle 1.08+0.01 1.08+0.02 1.08+0.01 0.81+0.01 0.81+0.01 0.81+0.01
FLEMR Leu 1.05+0.01" 1.0740.03 1.0640.01 0.87+0.01 0.89+0.03 0.87+0.01
SR Lys 1.6040.01 1.6140.03 1.60+0.02 1.2340.01 1.2440.02 1.2340.01
HAR+ MR Met+Cys 1.2040.06 1.22+0.01 1.18+0.05 0.6940.03" 0.70+0.00" 0.67+0.03"
RN E R+ % R Phe+Tyr 1.1940.01 1.1940.03 1.1940.01 0.80:£0.01 0.80+0.02 0.80+0.00

TE: % SR BRI AR 5

o B IR

Note: *. First limiting amino acid; **. Second limiting amino acid.
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x5 EHMETFIABHRBRANSSE V=12, B

Table 5 Fatty acids compositions and contents of

S. oramin muscle (N=12, fresh mass) %
NEMTAR Tk Atk Ligas
Fatty acids Industrial ~ High pond Wild
ZEjf; C10:0 0.03+0.00  0.02+0.00 —
FHERR C12:0 0.5940.03  0.64%0.07  0.52+0.06
T =k C13:0 0.034£0.02  0.04£0.01  0.04+0.00
TR C14:0 2.9240.10° 2.4940.17° 5.60+0.17°
MR Cl4:1 0.07£0.01  0.08+0.02  0.11%0.05

T HRRER C15:0 0.3140.01*  0.40£0.04"  0.69+0.04"
FEAERR C16:0 30.23+0.29 30.23+2.06 30.10+0.92
FEAETHAR Cle:1 6.9540.07* 5.14+0.24° 10.25+0.74°
B C17:0 0.38+0.03" 0.45+0.04" 0.82+0.06"
TG C18:0 6.0140.19" 6.35£0.41° 7.18+0.30"

T2 C18:1n9c 23.40%0.30" 21.90+1.04* 15.33+0.80"

VAR C18:2n6¢ 14.37+0.51* 19.67+1.25"° 1.79+0.31°
y-FFRAR C18:3n6 1.03£0.12° 1.1740.15° 0.34+0.06°

o- I FRAR C18:3n3 1.2740.07°  1.6640.12°  0.3120.04°

AR C20:0 0.40+0.08" 0.28+0.05° 0.36+0.01°
A —H5mR C20:1 0.85+0.03'  0.85+0.08" 0.50+0.08"
TR iR C20:2 0.7240.04°  1.05+0.12° 0.3240.05°
Z Bk = MR C20:3n6 0.94+0.08" 1.29+0.15° 0.31%0.06°
AEA: VUMHER C20:4n6 (ARA) 0.66+0.06° 0.72+0.08" 2.21%0.07°
Bk = MR C20:3n3 0.28+0.03' 0.41+0.07° 0.08+0.01°
ik KSR C20:5n3 (EPA) 0.78+0.03° 0.49+0.08"° 3.6620.20°
1LB7AR C22:0 0.25+0.04  0.31+0.13  0.28+0.11

FFR C22:1n9 0.50+0.16° 0.70+0.27° 2.41+0.46°

AR CIRER C22:2 0.08+0.01  0.13+0.05 —

T TRRNKSER C22:6n3 (DHA)  5.85+0.40° 5.61%0.38" 16.63+0.06

MR C24:1 0.19+0.03°  0.20+0.02° 0.24+0.01°

HIFARTR SFA 41.14%0.57" 41.20+2.39" 45.60+0.59"
HARRIAR PR MUFA 31.96+0.36" 28.87+0.58" 28.84%1.08"
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