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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 protein, 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% 2z 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). Eighteen kinds of amino acids were identified in muscles of the two groups i.e. , 8 essential amino acids (Thr, Val,
Met, Phe, Ile, Leu, 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 ( W, ), total essential amino acids ( Wy, ), total half-essential
amino acids { Wyga, ) » total nonessential amino acids { Wygas ) 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 Ser, Tyr, Cys, Asp, Arg, He, Leu, 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 Wy, ,

Wean» Wusan and Wygaa in the muscle of the wild was significantly higher than that of the farmed fish ( P <0.05) . The essential
amino acids index (EAAI) 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 (FAQ) /Word Health Organization (WHQ) 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% , 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, EAAI, EPA + DHA, »3PUFA 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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R RARIE

kst =) ( Acipenser sinensis Gray) EBEERMEHE
FAXRBEHEEZR2HAL, BER—-REPS
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Quanta) M /K BT, KR (T) 18C - 28°C, pH
7.0-8.0, ¥E (DO) >6.0 mg/L, FEHLERKE, 3F
W&, KB esdshmliags B, HikE
H114.44£13.68 g, KKK 24.24 +1.21 em; AT
FEPEEHGRES R, HIEEH136.40+38.14
g, KK % 26.06 +0.89 cm,
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4100ZL B F R Y 4 6 Y6 il & Cr A1 Pb T &,
R 721 "SRR EHIE PuE, FRHEFRE
HEE I E Se LK.
1.4 EFRKRENAE

B HE FAO/WHO1973 4 B I i) & 5 BR 1F 7 45
B (%, dry) (Pellett and Yong, 1980) £ 8%
BEAFRMEERER (%, dy) (BERHEE, 1980)
AAEUTARTBEEERIFS (AAS), fh2iF
53 (CS) MILFREMRIELR (EAAD) (EEBZ,
2004 ) ;

aa
AAS = A (FAO/WHO)
aa
TR )
"100A 100B  100C 100H
EAAI:N/AE *"BE *CE XX HE
AF: aa WABHEREEMESE (%), AA (FAO/

WHO) A FAO/WHO P4 fr i X PRI M E HM A

B (%), AA (Egg) HEWEEARPRMEE
MERE (%), n NHERNLTEERYE, A, B,
C, -, HABURAEARNLTEERER (%,
dry), AE, BE, CE, -, HE N2 WEEAFKE K &
TRERSE (%, dy),
1.5 WEZitS54E

B R BB TE B 153 BT B, R A SPSS13.0 4t
KRG IE S B S it M ( Nonparametic tests)
) 1-Sample K-S (Normal) B #H T IEX K K,
ERE, FHRBEHIRMNES . RIS (-
I ( Independent samples ¢ test) BEFT PO P AL
(BEMATLFRE) ZEMHE, [ H Levene’s
test T HFEZFHERE;, FEAFH, A 2
Independent Samples # # Mean-Whitney U £ B £ [H]
BRI, WA EEAYYE « b2
(Mean + SD) ®&~, P<0.05 WEEBEHESR,

2 4 R

2.1 —MEFERS
FEMATLFRBEPESGEANRPKSY. HE
H. HIEBMEKSMMEERRNEL, £1 8
™, BESREGHEN RS KS . HE QMK
SEYBERETALSRHEYEE (P<0.05), H
BV EREEMR T AL PHESE (P<0.05),

£1 BEMAIFAPERGGNA—REZRSSE (FHELIREE, n=5)
Table 1 Nutritional components in muscles of the wild and the farmed groups of juvenile Acipenser sinensis {Meant SD, n =5)

S8/ (%EE) FEFHRE
HE B4 % wet weight Levene’s test for equality of variances Pt (WE)
Nutrition components B4 # F (& P& P (2-tailed)
Wild Farmed F P
7K 4 Moisture 81.44 +0.74° 80.48 + 0.52" 0.353 0.596 0.044
M H Crude protein 17.23+0.21° 16.28 +0.16" 0.364 0.563 <0.001
HAEHT Crude fat 0.36+0.01° 1.10+0.07° 7.189 0.028 0.008
MK 4 Crude ash 1.190.03" 1.11x0.01° 4.649 0.063 0.001

B, MBBHTHEFERE, HP>0.056, RABIHEEL BB 4 P<0.058F, KA Mean Whitney U/ 4}#7. E 81T, L

BFEBERRIEEREE (P<0.05), £2. ¥allH,

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 SPSS13.0; 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.

22 REBMOWEBEFRRITEH

2.2.1 HEBRAMR LB
R2BARTHAMALFEREDEELHENHN G

FEERAR, HISE 18 EREER, Hba

W8 MLFMAEM (EAA): Thr. Val, Met,
Phe, Ile. Leu., Lys and Trp; 2 M L FEFHK E B
(HEAA): His #1 Arg; SFHIELNE R KR (NEAA);
Asp. Glu, Ser. Gly. Ala. Tyr. Cys. Pro, ¥l ¥ %%
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RExR, VLB 4 NEAA (Ser. Tyr. Cys. Asp),
6 # EAA (Ile. Leu, Trp. Thr, Val, Lys) #I 1 f
HEAA (Arg) MEBAEHAMATLHRAPERY A
MAEEBEEER (P<0.05), EXRER
(Wen)s DEEEBREBR (W), ¥UFEER
BB (W) FELFEERIEER (W) BF
EBEWHER (P<0.05), KBEHAEMATHM
PEEHENAMSHEERNFHYME, B Po.
Gly. Met X 3 MERXMA THMPERHEIN, H
ERAERYBEHEAPEFPSREE. EHTNBH
BHEEBRY, Ch SEHBERERHE, 294
13.53% 1 12.68% , HIX¥JH Lys. Asp. Leu, T

Cys SBEERMK, 255 0.57% M 0.53%, FEFFAEM
ALFEPERGANAPEERS BYRKHSF
BR—EM. BEMALKREAPESHEINAP LT
BEERSSEAEBRMEME (W W) 3 H
42.86% 1 42.25%, LRAERGIELFEERH
FEAH (Wean/ Wyean) 535124 89.86% 1 87.24% , 1
# FAO/WHO MR, MERFNEARHKA
BB EBRE We/ W N 40% £, Weas! Wy
£60%LLE (ZEEHR, 1988), AP, B4 M
ANLFHEPERGENAPEERHARBES L
RERHER, PEEMTPERRET.

£2 BFEMAIFAGERYBNANRERARRSR (FHBE R, n=5)

Table 2 Amino acid compositions in muscles of wild and farmed groups of juvenile Acipenser sinensis (Meanx SD, n = 5)

58’ (%2 TE) FEFHERR
HEM % dry weight Levene’s test for equality of variances P (WR)
Amino o B Fia Pa P (2-1ailed)
wild Farmed F P

# F M Ser 3.91+0.09" 3.65+0.13" 0.281 0.610 0.005
BER Tyr 3.00£0.22° 2,69 +0.10° 0.910 0.368 0.020
& B Cys 0.57+£0.01° 0.53 + 0.00" 10.022 0.013 0.008
& E 8 Pro 1.41 £ 0.30° 1.67 £ 0.09* 8.248 0.021 0.222
K& ER Asp 8.46 + 0.29° 7.641+0.17° 0.245 0.634 0.001
HEM Glul 3.53+0.79 12.68 £ 0.17° 8.655 0.019 0.056
HE® Gl 4.58 +0.34° 4.63+0.12° 24.454 0.001 0.690
HEM Ala 5.57+£0.63° 5.47 £0.33° 4.580 0.065 0.767
HEMK His 1.90+0.17* 1.86 £0.19° 0.555 0.477 0.741
HEM Ag 6.22 +0.14° 5.64£0.12" 0.339 0.576 <0.001
EEM Met 1.47 £ 0.38" 1.56 £ 0.20° 11.957 0.009 0.690
X HEM Phe 4,16 £0.21° 3.91£0.19* 0.058 0.816 0.094
RREER le 3.95+0.20° 3.62+0.09" 0.406 0.020 0.008
FEE® Leu 7.59 £0.48° 7.00£0.12° 4.183 0.075 0.027
A Lys 9.15+£0.54* 8.20+0.05" 4.804 0.060 0.004
HE® Thr 3.68 £0.21" 3.35£0.18" 0.188 0.676 0.032
SER val 6.18 + 0.24° 5.77£0.21° 0.009 0.927 0.020
BEAR Tp 0.69 £ 0.02° 0.57 £ 0.00" 8.854 0.018 0.008
BEMER Wi, 86.02+2.77° 80.45 + 0.96" 8.798 0.018 0.008
DLHEEAEBR LR W, 36.87 + 1.32° 33.99 + 0.43" 4.832 0.059 0.002
FOFEEMER Wi, 8.11£0.28° 7.50+0.28° <0.001 0.989 0.009
ELTREERER Wy 41.03 +1.30° 38.96+ 0.67° 4.177 0.075 0.013
Wean/ Wran (%) 42.86 42.25

Wean/ Waear (%) 89.86 87.24

Vi NEEBMER, W ALTEERER, W W ELBEERLR, Ve S EEEBAR,
Wraa is total amino acids (TAA), Wg,, is total essential amino acids (EAA), Wygaa is total half-essential amino acids (HEAA), Wyga, is total nonessential

amino acids (NEAA) .
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2.2.2 LAEFSEN TS
BE2FHBEBRARSRATIEERER
B (RLL62.50%) J5, 5 FAO/WHO E i H & ¥
MiE i X M2 ER AR EEREA T
HE, ot EHEMATFERPER[HAR
AAS. CS #1 EAAI, &R 3,
WMIERIFH AAS I CS, BFAEMATFEHS

R AR Lys BE, HIKHK Val, T Trp 1 Met
+ Cys Bfik . TR % AAS F1 CS, BFAMA THM
s — BRI S BN Met + Cys, 5B
TREEEERYN Trp, BFAEMATHEHF4EH
48 EAAL 43 Bk 72.02 #1 66.21, M EAAI R E,
RO aMNEARMRASHRTALSRH
e,

£3 FEMAIFADENY AN AAS. CSE EAAIM IR
Table 3 Comparative analysis of AAS, CS and EAAI between wild and farmed groups of juvenile Acipenser sinensis {mg/g, On N
basis)

HEM AA FAO P4 8L BEEH L5 FH

Amino acids FAO evaluation mode Egg protein wild Farmed

FEEM le 2.5 0.99 0.91

FEM Leu 4.4 1.08 0.99

HE R Lys 3.4 1.68 1.51

AAS FE B Thr 2.5 0.92 0.84
HEM Val 31 1.25 1.16

BEM Tp 0.6 0.72 0.60

& + BEEM Met + Cys 2.2 0.58 0.59
XREM + BEEM Phe + Tyr 3.8 1.18 1.09
FREM le 3.3 0.75 0.68

FEM Leu 5.34 0.89 0.82

iR Lys 4.41 1.30 1.16

cs F &R Thr 2.92 0.79 0.72
HBE™ Val 4.10 0.94 0.88

BEE Tp 0.99 0.43 0.36

& + BEE® Met + Cys 3.86 0.33 0.34
EREM + BEEM Phe + Tyr 5.65 0.79 0.73

EAAl SR EEMIET Essential amino acids index 72.02 66.21

2.3 FERERAMRRILLR

z48xr, HEFEFHAaUIATERNE 6 f
TWHAAEI B (SFA), 6 M RSB (MUFA)
MO FERNEHMIGH B (PUFA); AT FHmPER
SE UL R IME 9 & SFA, 5 F MUFA 1 7 ff
PUFA, TEZRER Cuos Coo Ml Cy s X = FHAS
MEFEMALFHPERNGIARNESAEE
b (P>0.05), HEMISHBHIAEEHER (P
<0.05), MIEWIMAR LF, B4 FEHK ZSFA
43.79%) BEBTFALFZHPEE (29.11%)
(P<0.05); >MUFA IEHFHIR, AT FHEE P4
(32.61%) BES TEAFER (20.23%) (P<
0.05); MXPUFAEFAEE (P >0.05), ZEFH

EMATLFRF P4 5551k 35.98% 1 38.28%,
B4 43 EPA #l DHA WE R (22.99%)
BESTALFEHAPESE (7.15%) (P <0.05),
HiE NG E®R 3.22 f%; B4 PEEHN S WPUFA
(23.67%) BESTALFEHETES (9.81%) (P
<0.05), RIENGER 2.41 15; FEPEENS
w6PUFA (11.39%) EFM T AL FEH P £ H
27.92%) (P<0.05); EFAhEGHEUIRHG S
w3PUFA B E & T Z w6PUF (P < 0.05), 4+ %%
23.67% M 11.39% , HH{ERXN 2.08; ATLFEH P4
B4 maALE > w3PUFA B /€ F S w6PUFA (P <
0.05), 351X 9.81% %1 27.92%, HHEN 0.3,
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%4 BEMAIFADERHGUNAEYRAERSE (FHE L FREE, n=5)
Table 4 Fatty acid contents in muscles of wild and farmed groups of juvenile Acipenser sinensis (Meanx SD, n= 5) (%)

Fhk FEFHRR
B8 B &4 Group Levene’s test for equality of variances P (WR)
Fatty acids B4 E 3 F {8 P8 P (2-tailed)
wild Farmed F P
Ciso 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
Cis:o 30.46 £ 0.57° 21.00+0.97° . 0.083 0.781 <0.001
Ciro 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
Carc0 0.39+0.26
Ca.0 0.70£0.02
Ca.0 0.27 £ 0.37* 0.2410.16* 2.631 0.007 0.841
Ca.0 0.08+0.11
SISFA 43.791.76* 29.11+1.06° 1.859 0.210 <0.001
Cie:1 4.69£0.23* 3.08+0.36" 0.126 0.732 <0.001
Ci7.1 1.02£0.38
Cisrnn® 0.28+0.17* 0.04 + 0.06" 1.515 0.253 0.017
Cis:iue T 12.45 + 0.38° 28.26+ 1.40° 2.601 0.145 <0.001
Co0:100 0.41+0.07° 1.22£0.17° 2.616 0.144 <0.001
Cos:1u0 1.38+0.25* 0.01+0.02° 20.081 0.002 0.008
S MUFA 20.23 £0.51* 32.61+1.24° 2.208 0.176 <0.001
Cm:zm.’A 0.09+0.12
Cigizese T2 2.57 +0.38" 24.98+ 0.41° 0.002 0.966 <0.001
Cap.2 0.92 +0.30* 0.552 0.03" 64.674 <0.001 0.008
Cigaus ™ 0.08+0.11* 1.12£0.21° 0.160 0.700 <0.001
Cigsun ® 0.68+0.17* 2.66 + 0.47° 1.562 0.247 <0.001
Can.3us ™ 2.311.36° 1.82£0.17° 4.530 0.066 0.441
Conraus ™ 6.341 1.40
Co.s (EPA)* 9.24+1.03" 2.76 £ 0.53 3.686 0.091 <0.001
Cn.6w (DHA)® 13.74 + 0.61° 4.39 +0.49° 0.665 0.439 < 0.001
2 PUFA 35.98+1.81° 38.28+2.19° 0.059 0.815 0.108
EPA + DHA 22.99 1 0.45° 7.15+1.02% 0.494 0.502 <0.001
2 w3PUFA 23.67 £0.57" 9.81+1.47° 0.826 0.390 <0.001
2 w6PUFA 11.39+1.04* 27.92 + 0.76° 2.167 0.179 < 0.001

SFA NRAIRHIB B R, SMUFA BB RRMIEHERAE; SPUFA W B R MHIEHRAE;: A0 RS FRASHE; ko3 EFERE
MIBNI&; &t (KX) R “ERM"; ve JAR) RFR RN (FEHEE%, 2002),

2JSFA is total saturated fatty acids (SFA); Y MUFA is total mono-unsaturated fatty acids (MUFA); 2 PUFA is total poly unsaturated fatty acids (PUFA); &
w6PUFA; % w3PUFA; @t (trans) means “in different side”; Wc (cis) means “in the same side” (Wang et al., 2002) .

24 THEMREBRTESR PIH Ca. Mg. Zn M Cr WS BRE T AL S 4
RS5BR, BEMAIRBPERGAIAT & MPHPHWIBETFALERT4E,; B4

PTYR CaTBER, KXW P; METETD Fe & HheER S LA PR K B B Fe F1 Se B Fh % & T

BRE, hABBRMK. AN, FoePER060 K, MALRBPESHANRNTRE BRI,
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£5 BAMAIFATEOH2NATTORARBAROIR (FHEHFEE, n=5)
Table 5 Mineral and trace element contents in muscles of wild and farmed groups of juvenile Acipenser sinensis (Meanx SD, n =

5) (pg/g, dry weight)

TR Liiga e TR g !
Minerals wild Farmed Minerals wild Farmed
% Ca 1291.83+35.28 611.13 £30.26 # Fe” 42.78£9.30

B Mg 50.84 £4.09 41.58+3.30 i Se” 4.1420.08

B 578.66 + 35.56 958.91+ 92.97 % Co” 6.55+0.45 0.74£0.19

& In” 27.95+8.79 21.27+6.28

& Pb” 0.39+0.06 0.51+0.28

*PERUEK, " Trace element.

3 7 ®

31 MAEFRBESHSHATEBHREANE
IMARRATHRABHIRGBRMBFHNRFEE

AEZB P, B A PEGHUAE RS
BAT T 007, BFRGE RN A PG s
SREET BT R; WA, XMEAMATRESE
SR BB HT T S, SEREH, IR
foka. HEAQ. HIEWAMHKS SR, 4 8
NEAA. 6 F EAA f1 1 #f HEAA M & &, IBHBHN
FEMEE;, THEHTH EPA #1 DHA K& &,
DUEREHTHMHETENSEAETFAMALRA
ARG A RIBGFARSNER, M BERE
PULREFRA T EASE, TS AE AR A
T A5 AR R LA OB Rl 22 AR5 F UL
(2004) X 6 F 3G A0 LR E RS
B, Koo MBEa > MUILNERNSBFE
—EER, RYUMBAREPIRERRS T ENS
B, 0T L BN E R S 69 65 B SR AL SR AR BT R
LR
3.2 NAEFRESHSWARESIESERBE
HRAEMERMEBIRKE

BET, H&EHEMEAETPERA AR AL
HEI R UARKER, REXTEBIAEFLS
FE, Al hZERAEaNEREZEMNHEMIiTRE
HHRHE (ARMBSC. FKEH, 2006); R A KK
AERUABL S SERIVAGHEERARNEE R
FREMAL (R, 2005), AT FEEH56
LA E F B B RS R A &4 A\ TiE
BT RIS, KEFHESE (2004) Xt 6 F
Fr 78 89 88 60 2 IR JULPY i — AR B 3% i 4 B B R R AR B
RERKE, FRMBHHE KA B ELRRFES
KR MEEZE, IREFRRSIFEHBNZER,

KRBT & ARFEFMENEFERARAET W RMAEE
HERTRERAFK, RExLEEE, TLUES
FRE ARG E RAFRFR TR EFEELN
BEaEE., s REEMNAEYGERSS5KEAN
AR, FTUBERBERZN “AKHEEER” (A
B, RIVE, 2006), SFBIEE (2004) BIFH 6
FREGEAML, ARRPEEPESHEUA
P lys REBBREMLTEER, PHEEILHRF
0RMEAMABXPERERY (EF%F, 2006),
HEMARKPR KA BEIZ — (Zhuang, 2002),
XEHNATRITEEN Lys BAEXE. XHIAF
LERAERBESOAR, ATLEMEXLEEER
HFRER, FENTRRHERSGMEREHEN, &
BHERSGMERER, SAF -ENHRHEM.
33 MHEFRBSHNSHAR—SHARNAEESR
BSS5EMEYAMREZ HNXRRHAEEAR
BRRERRSHERESHAEFRE (RASN
ANTFREE) . ERES . 2K (SES8ES)
HEEFEUMXRAR (FBIES, 2004), PEHN
Mt mAe, HEBRLNF. HETRF6-7H
BEARKIL O, A 5L 5 vp B A vp A2 63 BD 9 0 e )4 VT
AR i, R EF % 2004 - 2006 F7EK
LAOREE, SIRERKIOFEE]/NRERAH
R, HPH L HEBAEYDEFRIT K@
( Chaeturichthys & B8 ( Cynoglossus
spp.) . REAH BB ( Eriocheir leptognuthus ) . 4T
(Gammarideapo spp.). T #i/K & ( Ergrasilus spp.)
FIEHEF Exopalaemon sp. % (FEF5, 2006). HiE
Xt B A A A S LN B SR B AT, 45 R EFSE
VAR RLER, REX R YR LR B 3R 8 et
— 8 A, T LASE 5 i EE AR UL PO B IR A S AR
EYZEBRR. FIE, BRI E 4 f ek
NEMT YR ETEONELER, RESKKR

stigmatias ) .
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BRERNEYPRAHTENSEHGHE, ATRT
BMARTEERE, HREYMPERZEHESR
XF, FRE, SATLHFAPEAHENRE RIS
BIBRRSE A Rk —2 TR A TN S R REKF R
RNEFRRDZ B X RRBUEEATR,
3.4 NAERBSVSHEREREGATHR
FEMNESER

EER, FRTRKENPEBATHRES,
B2 X TR S B A T3R5 463 68 5 R 47 HE N
WEEARE, VAR EERRE B fi & m, &
RAHERE, AL FERBEFAEMATHRE P4
HOaNRERRTPLTRITBRARKNESR, X
HlE AN TR A4 BRI IE N P, BT
XTAT | 8E. 88. F MR K SR B R A 4R
ERBTIT, IANNIRK B 3 w6PUFA HL#E K B H &
(B, BHE, 199), AkHEAXTFEN
S w3PUFA Kk F Zw6PUFA (f B £, £ F o,
2003), ZEEKXE, M SPUFA KB RKFN: 8
K@% > RokaE, BktEaE s BKEAE, F
R R, BFAd P44 S 3PUFA KT 3R h 4
], MFHPHEE S 6PUFA KT B4 hiEH,; 5
A4 Y W3PUFA K F X w6PUFA, FEFH H4EH]
1 S w6PUFA K F S w3PUFA, AT L E H A THM
AR A LA H w3PUFA F1 w6PUFA & B A
Bl E TR KA, T EAEDEE D LIPUFA
wOPUFA WS BRI BI E A kA, FoEpig
B4 B A Y kIR, HENEAEE
B o3PUFA BS5HMME BB N A H TR
BWATLFENDER, —FEHEAERSYPELHE
w3PUFA, 25— J7 2 & 78 #b % 15 5 BF 18] M &,
7 BE o B A 8 N M IR R . AT R B A R
S FPAMIDHARW S B HHEN S FALFEAFE
8, XR S84 PEAFIIESHEHEXN, Ak
FEEIEYHENEEIEMN, EPA 5 DHA B4k
WERER (MBI, Ed#Kk, 2006), S&&E®
Mo FTLL, TE#ITALTHRE, B4 45 PEHFER
A W09 43 70 B 5 B TR AE B 2 5 A AR Bl R A R R
SEN TFrFE P AE 83 0 0T st 5 RO Bt 8], AREA
THEPERBREES I T ENERMEN, #H
AR & 4 EPA F1 DHA, b3 iE Wi i
BRI, BREHABEBREE,

LE LA, @it B R AT R hEES A
MREFRBESHSWHE, hPERGHERER
S, BREFEBMEE . PERSATIRRE N, #

HTERMBHMELIES

BB EKERER B KUK R AT AR
HEFEBANFLREBUT PHRAZHEN, FEH
BREENELRFEMEXRE TS T &0
S, AHMAREAFLRERT MR KIE S
P, e —F .
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