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Abstract  This paper briefly compares the nutritive components and nutritional quality in muscles between wild and farmed
juveniles of the Chinese sturgeon Acipenser sinensis . The results showed that moisture content, crude proteins crude fat and crude
ash in fresh muscles of the wild and the farmed stocks were 81.44% + 0.74%, 80.48% + 0.52%, 17.23% + 0.21%>
16.28% +0.16% > 0.36% +0.01%> 1.10% + 0.07%> 1.19% +0.03%, 1.11% + 0.01% respectively. The moisture,
crude protein and crude ash contents in the muscle of the wild juveniles were significantly higher than that of the farmed juveniles
(P <0.05), while crude fat content in the muscle of the farmed juveniles was significantly higher than that of the wild juveniles
(P <0.05). Fighteen kinds of amino acids were identified in muscles of the two groups i.e., 8 essential amino acids (Thr, Val,
Met, Phe; Tle; Leus Lys and Trp), 2 half-essential amino acids (His and Arg) and 8 nonessential amino acids ( Asp, Glu, Ser,
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Gly, Ala, Tyr, Cys and Pro). The contents of total amino acids ( Wy, ) total essential amino acids ( Wy, ) total half-essential
amino acids ( Wy, )» total nonessential amino acids ( Wy, ) in dry samples from the wild and the farmed stocks were 86.02%
+2.77%> 80.45% = 0.96%; 36.87% + 1.32% > 33.99% + 0.43%; 8.11% + 0.28% 7.50% + 0.28%; 41.03% =
1.30%, 38.96% + 0.67% respectively. In dry samples, the Sers Tyr, Cys, Asp, Arg, Ile; Leus Lys, Thr, Val and Trp
content in the muscle of the wild stocks was significantly higher than that of the farmed stocks ( P < 0.05). The content of Wiy, »
Wian» Wiga and Wygas in the muscle of the wild was significantly higher than that of the farmed fish ( P < 0.05). The essential
amino acids index (EAAID was 72.02 and 66.21 respectively and the constitutional rate of the essential amino acids (EAA) met
the Food and Agriculture Organization of the United Nations (FAO) /Word Health Organization (WHO) Standard. According to
nutrition evaluation, in the amino acids score ( AAS) and chemical score (CS); the limited amino acids of the wild and the farmed
juveniles both were Trp and Met + Cys. There were 6 saturated fatty acids (SFA), 6 mono-unsaturated fatty acids (MUFA) and 9
poly unsaturated fatty acids (PUFA) in the muscle of the wild stocks, while there were 9 SFA, 5 MUFA and 7 PUFA in the
muscle of the farmed stocks. The percentage of SFA, MUFA and PUFA in the fatty aids of between the wild and the farmed stocks
were 43.79% +1.76% > 29.11% +1.06%; 20.23% +0.51%, 32.61% +1.24%; 35.98% +1.81%, 38.28% +2.19%
respectively . The amount of EPA + DHA, w3 poly unsaturated fatty acids (w3PUFA), w6 poly unsaturated fatty acids (w6PUFA)
in fatty acids was 22.99% +0.45%, 7.15% +1.02%; 23.67% +0.57%, 9.81% = 1.47%; 11.39% +1.04% 5 27.92%
+0.76% respectively. The amount of EPA + DHA, w3PUFA in the muscle of wild juveniles was significantly higher than that of
the farmed juveniles ( P < 0.05). The amount of w6PUFA in the muscle of the wild juveniles was significantly lower than that of
the farmed juveniles ( P < 0.05). In dry samples, minerals such as Ca, Mg and trace elements such as Zn, Fe, Se in the muscle
of the wild juveniles were much richer than that of the farmed juveniles. The present study indicates that the nutritive components
of the wild and the farmed juveniles were similar. They both are full of amino acids fatty acids and minerals, but by comparing
the amount of TAA, EAA, HEAA, NEAA, EAAL, EPA + DHA, w3PUFA and minerals trace element, the conclusion is reached
that the nutritive components of the wild juveniles are better than those of the farmed juveniles of Acipenser sinensis [ Acta
Zoologica Sinica 53 (3): 502 - 510, 2007].
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Table 1 Nutritional components in muscles of the wild and the farmed groups of juvenile Acipenser sinensis (Mean+ SD, n=5)

TE (%EE)

B FE Ay % wet weight Levene’s test for equality of variances P (UR)
Nutrition components [iZen Fehy FAH P P (2-tailed)
Wild Farmed F P
K43 Moisture 81.44 +0.74" 80.48 +0.52" 0.353 0.596 0.044
I Crude protein 17.23 +0.21° 16.28 +0.16" 0.364 0.563 <0.001
FRENT Crude fat 0.36+0.01° 1.10£0.07° 7.189 0.028 0.008
FK 53 Crude ash 1.19+0.03 1.11+0.01 4.649 0.063 0.001

B, NIRRT EF RS, 2 P >0.05 I, CRHVMSZREAR K50 5087 29 P <0.05 1, KM Mean-Whitney U 73 H7. TR —H#ifTH, L

PRFEEARRE ZZR B (P<0.05), K2, K4k,

First> data were analyzed with Levene’s test for equality of variances procedure. When P >0.05, data were analyzed with Independent samples ¢ test procedure

from SPSS13.05 when P <0.05, data were analyzed with Mean-Whitney U procedure. Within a row, values indicated by different superscripts are significantly

different (P <0.05), Table 2 and Table 4 are the same.
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Table 2 Amino acid compositions in muscles of wild and farmed groups of juvenile Acipenser sinensis (Meanx SD, n=5)

TR (9 THE) J7 22 S R 3
AL % dry weight Levene’s test for equality of variances P (R
Amino Pk Fe F i P P (2-tailed)
Wild Farmed F P

225 1R Ser 3.91+0.09° 3.65+0.13 0.281 0.610 0.005
BEZ R Tyr 3.00+0.22° 2.69+0.10° 0.910 0.368 0.020
PEAR Cys 0.57+0.01° 0.53+0.00 10.022 0.013 0.008
Ji %52 Pro 1.41+0.30° 1.67 +0.09° 8.248 0.021 0.222
KA Asp 8.46 +0.29° 7.64£0.17° 0.245 0.634 0.001
B Glul 3.53+£0.79* 12.68 +0.17* 8.655 0.019 0.056
H 21 Gly 4.58+0.34% 4.63+0.12° 24.454 0.001 0.690
WER Ala 5.57+0.63" 5.47+0.33 4.580 0.065 0.767
HAER His 1.90+0.17° 1.86+0.19° 0.555 0.477 0.741
KRR Arg 6.22+0.14* 5.64+0.12" 0.339 0.576 <0.001
HEAR Met 1.47+0.38" 1.56 +0.20° 11.957 0.009 0.690
RN Phe 4.160.21* 3.91£0.19° 0.058 0.816 0.094
St 7R Tle 3.95+0.20° 3.62+0.09 0.406 0.020 0.008
SRR Leu 7.59 +0.48° 7.00+0.12 4.183 0.075 0.027
TR Lys 9.15+0.54° 8.20+0.05 4.804 0.060 0.004
IR Thr 3.68+0.21° 3.35+0.18" 0.188 0.676 0.032
AR Val 6.18£0.24" 5.77+0.21° 0.009 0.927 0.020
R Trp 0.69+0.02° 0.57 +0.00" 8.854 0.018 0.008
SRR B Wiy 86.02+2.77° 80.45 +0.96" 8.798 0.018 0.008
0 i A B E BE Wy 36.87+1.32" 33.99+0.43" 4.832 0.059 0.002
FTTALERBE Wipaa 8.11+0.28° 7.50 +0.28" <0.001 0.989 0.009
FE TR B W 41.03 = 1.30" 38.96 +0.67" 4177 0.075 0.013
Wear/ Wi (%) 42.86 42.25

Wean/ Wear (%) 89.86 87.24

Wi WRIER G, W N EIER B, Wy K P T EIER B R, Wy AR TSR A

Waa is total amino acids (TAADs Wpays is total essential amino acids (EAA)s Wygay is total half-essential amino acids (HEAADs Wygay is total nonessential

amino acids (NEAA) .
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Table 3 Comparative analysis of AAS; CS and EAAI between wild and farmed groups of juvenile Acipenser sinensis (mg/g, On N

basis)

THER AA FAO PR3 B MEEA [iges B
Amino acids FAO evaluation mode Egg protein Wild Farmed

TR Tle 2.5 0.99 0.91

SEEIR Leu 4.4 1.08 0.99

R Lys 3.4 1.68 1.51

AAS  REIR Thr 2.5 0.92 0.84
AR Val 3.1 1.25 1.16

{4512 Trp 0.6 0.72 0.60

H + PR Met + Cys 2.2 0.58 0.59
KNEIR + B TR Phe + Tyr 3.8 1.18 1.09

e 7R Tle 3.31 0.75 0.68

SEA R Leu 5.34 0.89 0.82

HZR Lys 4.41 1.30 1.16

(o IR Thr 2.92 0.79 0.72
iR Val 4.10 0.94 0.88

IR Trp 0.99 0.43 0.36

8+ PEE R Met + Cys 3.86 0.33 0.34
RNEIR + 1552 Phe + Tyr 5.65 0.79 0.73

FAAT DT AIEIRIEEL Essential amino acids index 72.02 66.21

2.3 RWIMR 4L Hh s

K4 WoR, BpAh AR gh LR R E 6
WIFIIGIIR (SFA), 6 PP AEAIIEIIR (MUFA)
Ao P2 ARNMANG TR (PUFA); N LIE5 b A
A LA R 2] 9 B SFA, 5 B MUFA F1 7 Ff
PUFA. MEZE R Cuios Cozo B gz 15— FJIE DT
P A A NN T A v AR5 &) e LA ) 2 S B
A (P >0.05), HEMBERHAREEZR (P
<0.05). MIRWIRRALK LA, BFArp 6T DI SFA
(43.79%) W FEm T AN LIREPHEE (29.11%)
(P<0.05); XMUFA IEGFAHR, N TFE5E AR
(32.61%) 3w TR AR (20.23%) (P <
0.05); T 2 PUFA I ZEMALEZE (P>0.05), &8

AR N T FRGE At b 23 5k 35.98 9% Al 38.28% o

By AR R AR AT K EPA A1 DHA 8 & (22.99%)
BERT AN LR P EE (7.15%) (P <0.05),
I NG & 1 3.22 % P AR Hp AR 63 1) Y w3PUFA
(23.67%) BE&E T N LFE e (9.81%) (P
<0.05), FIEAJEHM 2.41 fi5; BAHRE])S
w6PUFA (11.39%) & & K T A\ 1 7% 5 p 4¢ fig
Q27.92%) (P <0.05); HpArpapbg gl >
w3PUFA 2 3 5 T 2 w6PUF (P < 0.05), 43 %lHh
23.67%H1 11.39%, LN 2.08; N TIRGHH ¢
fiF 2l LA Y w3PUFA 5 K T X w6PUFA (P <
0.05), 31N 9.81%F 27.92%, HLLAEHN 0.3,
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R4 BEAN T IR T A 4 0 LA BT PR 2L B i CPIME + brdEZ, n=5)

Table 4 Fatty acid contents in muscles of wild and farmed groups of juvenile Acipenser sinensis (Mean+ SD, n=5) (%)

GBS T5 ZEF Mk g
i Group Levene’s test for equality of variances P CWR)
Fatty acids (%8 Fhl F P P (2-tailed)
Wild Farmed F P
Cis:o 2.70 £0.51° 2.70 +0.01° 23.150 0.001 0.690
Cis:o 1.31+0.16° 0.37+0.13" 1.301 0.287 <0.001
Cie:o 30.46 +0.57* 21.00 £0.97" 0.083 0.781 <0.001
Ciz:0 2.08+0.31° 0.38+0.18" 0.885 0.374 <0.001
Cig:o 6.97+0.35 3.26+0.43" 0.001 0.975 <0.001
Caro 0.39+0.26
Ca0 0.70 £ 0.02
Cas:o 0.27+0.37 0.24+0.16" 2.631 0.007 0.841
Cos:o 0.08+0.11
SISFA 43.79 = 1.76° 2911+ 1.06" 1.859 0.210 <0.001
Cie: 1 4.69 +0.23 3.08+0.36" 0.126 0.732 <0.001
Ciz:1 1.02+0.38
Cis-1n® 0.28+0.17* 0.04+0.06" 1.515 0.253 0.017
Cig1upe 12.45 +0.38" 28.26 + 1.40 2.601 0.145 <0.001
Cao: 10 0.41+0.07* 1.22+0.17" 2.616 0.144 <0.001
Cosi1ap 1.38+0.25 0.01+0.02 20.081 0.002 0.008
SIMUFA 20.23 £0.51° 32.61+1.24 2.208 0.176 <0.001
Cigoe®* 0.09+0.12
Cigioupe ¥4 2.57+0.38° 24.98 +0.41° 0.002 0.966 <0.001
Can:a 0.92 +0.30" 0.55+0.03" 64.674 <0.001 0.008
Cigau6™ 0.08+0.11* 1.12+0.21° 0.160 0.700 <0.001
Cig3 X 0.68+0.17* 2.66 +0.47" 1.562 0.247 <0.001
o036 2.31+1.36° 1.82+0.17° 4.530 0.066 0.441
Copaus ™ 6.34+1.40
Consg (EPADX 9.24 +1.03° 2.76+0.53" 3.686 0.091 <0.001
Coupu (DHAYX 13.74£0.61* 4.39 +0.49" 0.665 0.439 <0.001
SPUFA 35.98+1.81° 38.28 +2.19° 0.059 0.815 0.108
EPA + DHA 22.99 +0.45° 7.15£1.02 0.494 0.502 <0.001
> w3PUFA 23.67+0.57° 9.81+1.47" 0.826 0.390 <0.001
> w6PUFA 11.39+ 1.04* 27.92 +0.76" 2.167 0.179 <0.001

ISFA AMIMIRITIR B s YMUFA A A REIIR B S PUFA W2 ANMEREINIR S E: Aws RIVZAEHRITE: kw3 RINZ A
MENT1E: @t OO £ “AERM7 we DD FoR “TERN” CEBEAEE, 2002).

>ISFA is total saturated fatty acids (SFAD; > MUFA is total mono-unsaturated fatty acids (MUFA): > PUFA is total poly unsaturated fatty acids (PUFA); &
w6PUFA; % w3PUFA; @t (trans) means “in different side”; W Ccis) means “in the same side” (Wang et al., 2002).

2.4 W YRR R GRS R

%5 o, BAERN LIR R AR g LA
W Ca & Edmim, KN Py FEICHET Fe &
R, Pb R RAK. AR, AR AR &) £ )L

I Cav Mgs Zn H1 Cr 1 &5 T N L3R5 4
i3 i P AT Ph ) AR T N IR e B
el 4 £ UL DY RIS A I B Fe A Se YA T
EPNPNRI S i S SraREl AL RO & ey alIIEIR
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Table 5 Mineral and trace element contents in muscles of wild and farmed groups of juvenile Acipenser sinensis (Mean+ SD, n =

5) (pg/g, dry weight)

TCH Liges IRt TCH [Hga5 Il
Minerals Wild Farmed Minerals Wild Farmed
5 Ca 1291.83+35.28 611.13 +30.26 B Fe 42.78 +9.30

Bk Mg 50.84 +4.09 41.58 +3.30 il Se ™ 4.14+0.08

W p 578.66 + 35.56 958.91 + 92.97 B ot 6.55+0.45 0.74+0.19
BE 7n” 27.95+8.79 21.27+6.28 Hph* 0.39 +0.06 0.51+0.28
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BFLAE FR A AT T W b, g5 SRR, WA
oK Ay M E R E DT AU K 4> 5 i, 4 A
NEAA. 6 Fl EAA A1 1 Bl HEAA 17 &, ME 07 1
RS &, U Z A EPA 1 DHA 198 &,
DL 25 B W) ROl it oG 25 1 B 0 B AR RN TSR
ARG Bt 2 (R SAEAE P B 25 e, U IR SR v
HPOULRE FR I T T 25, R RLk ) B AR RN
TFRE h ARG LI A TOR R AR YR . R SE
(2004) T} 6 b 77 5 3 5 e (1) UL A5 95 1l 20 Al sk
WL, LTE 6 Phiid s fa 2 [ LA 57 o AT AE
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figt €01 T A H AN [F) R DR o AR X A0 UL TR 97 oy
(M5, R AR A R R R I e AT A
s (AR SC. skgEr, 20060 R 5T
SRR 5 O B A S )2 SR A % 5 i
HRUAE (FRJESCEE, 2005). FRATX e 4 4
JULIAIE 75 73 ORI 25 R AT LAk e g 4y e N\ T AR
BH T RI-ALTR F . LA IS (2004) X 6 Ff
FrAH s e 2 [A] LA ) RO 7 B AT SR AUAS
TR KT, ANFFPE G40 A 15 AR AN [F) B 45
(1) [F) R fict 11 2 TR), UL PRI ET 7 1 53 A4 AE W 6 1) 22
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e RANE, 20060, HITIESE (2004) BHTFE 6
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T Lys £ BRI ATAIER. R4 it 5
20 ARG R I AR ER P (EF4AE, 20060,
W NIR K B K252 — (Zhuangs 2002),
KEHWUA T m & Lys AR LA
Wity EFETR B T FE, AT DAHEIN 0 06 5 2 FE IR
s 2, JF X FIPA e amic sk, &
e A AR A, WRA —ERRSIEMN.
3.3 WUAEFRR 1o B 2t — B TSI E IR
G35 DR AE MR35 2 1) 0 5% R S L AR BERL
PLAE TR & R AR A CRIR B
N LIRS MRy« AR (A s A5
WHEFEVIM R R MRS, 2004). HHRE
TR, MER . TR 6-7 /]
BEANATL T o ACSE S v B A e At B0 Ay ¥l it ) 1T
FHR rh AR Gt . HRH 155 2004 - 2006 76 K
IEE A, S 7E KT 1 S Rt /N AL S
7o 2K, LR L HER A W A o R I R
C Chaeturichthys ~ stigmatias )~ 7 % C Cynoglossus
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TAEE R, AR5 X TRL L) LA 5% 1 dy ik
— I AT, R DU L b B A UL DA 5 A A R
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BTSSR, B A AR ] W 3PUFA K TR 4 P 46
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W ARET 2 LA w3PUFA AT w6PUFA ¥ 75 2 T LG
) 5 B T R K a2, T B A AR AR 6 R o3PUFA
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