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2 MR S] X [ BA X B A 4K K 2 4K 2H AL R 2
X B E R E L R R KA g

(. P EBE R EEIF T, LR 5 266071,2. TEREE BF5 45, LR 100039)

FEE . LUASIE LRI A 8535 77 F 2 e 88| (Eisenia foetida) F1 N TARBIEC & #VE F B B 3T EF (Fenneropenaeus chinensis) %11
0 P 5E & R AERHAD L AR AR A B e o &5 SRR, 78 N TP Bl & 108 1/4 DL B R F 2 | (FELE)
] R AR R [ B IR AR A AR KO R (P<0.05) , (BX AT EFHI RS R B 0. BEE s RE S8 0, IR
KRR () 2 B DL R R )0 TRER S IRE IR (B AR Glu, KA1 Asp. HER Gly . WA Ala) F{E
WEEAER (EER Met AR Lys, HER Gly) (& #2004, 5367 48 R R0, SR ALK % 07 LA
REREREENEWEX, FREERRZ, W UFREER G BN EWE/D . SEREFNERTN SRR, #g
B ] FTHE XS AR LA &R A SRE SR (6, e R LD A e B 3E E  5 MEL  F ZR  2 o » et R AUL PR e B R 1 0 75 i
B2, Y n-3 FH%T & B A H TR RS F M E R, n-3/ ) n-6 M HLEREEMIES, AERBHRES FHEEE
F) 1/4 DLk 22 55 0 2 s o i s UL P M T IR 1) 23 BT 45 SR 3R T - sl BB U7 P ) — - RS R (DHA) AHXT & B4,
(Rl b, DAt 5] 1 24 X A ARDRL, e il A2 SR AT DHA FAIRELRIERT, WAL &% DHA & 2K mr i bimel. [ FEKERZE,

2008,15(1) : 145-153]

KR AT RIS P EEAER £ ARER; JEER
FESHS: S96 XERERIRAD: A

H [E B 6 UF (Fenneropenaeus chinensis) N R 7R
T3 RPUE o [E 6, &2 H AR SRR, XPERER, 2
i 20 4D 60 2 90 FAER FEWFEN G L —-
SZHRR R, AN 1993 F T4, o [E A 0 BF S 5E 7
SN T B TIRE, TSRS M. B
AR R Y R, B RA LA NS T
FEY RS, M H 5 51k s BB, Uk )
I, A RAE L) K FRE iR o, h T
W (1 5E B L5 1), A 5 sl W PR TEORL A SR R SR B AR
YIS FRA S KB A KA W B Pk A ) X 5% R
ERBEW, OA AU FIRIE, MU R, PA
I T4y S PR AR (Marsupenaeus japonicus)
SR B, HAK SR s DO ghiE b ik 3
G2 v 6] B 5 AT A ey o ] S SR A IR s 2
PegE Ty . FERPHR RS TRAE AR R, KRR A4
HF A K BTV AR BT 60%~70%, B TH A AN HE i
30% . DRI » 300 P ) K 0 o 6 4 P 2
AR BRI SRS SR, T HAN S H

s B EA . 2007-04-18; 1&iT HHH: 2007-07-19.

XEHHS: 1005-8737-(2008) 01-0145-09

SRRy, B P E S R B 2R R 1, B
ST AR {E T AR 2N, R, s/ A
— PO R B B TR L, AR K PR FREE N A AN D
FUIRAE 7, {8 DU 8 S AR AT R AR AR K
FAE A s () B LA /. ik, ARSI R T
AT AL TR I 78T R W] (Eisenia foetida) 1F
S EEE VR, B 7L 5 N AR} (AN (R b o (]
B O R A AT AR A A s ) s e, LB A ik i S
T R A =R e N R AR e 2%

1 #MREEE

1.1 F#

rF ] B GRS R AR K (2.38420.21) em, 4K E
(0.17£0.05) g, R & #iE =, & 1ok, A LIk}
S HUR G G & AE k) i el ok B R T o2 ke,
BEET I (6.33X107°) mol/L [ & 5 e 5 VA MR 12 Vi 1Y
B 30 min, {f b 5] vk A NS H, i BET R VK
Al

HELIWH: ER AREZHELTE (30671620); [FK 863 tHEITH (2006AA100305) 5 [F F AR 4%+ RITH (2006BAD09A03).
EER A AWM (1977-) 0L, FEMNFIRKFEEEFHI T/ . E-mail: shlliu@ms.qdio.ac.cn

Bi1EE: X . E-mail: yinliu@ms.qdio.ac.cn
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5%

1.2 XEigt

SHF 2005 4E 6 H 20 HAE 8 H 15 HEEH[E
BHEBR S S SR 2 H LR ST, 1R
K 23+1)°C, £/ 30, S S AL, HH 3 A
SPAT, BERHLMR 4 I 4% TR R R, XA A
NN TRk B 4R 2 RERI®E 1k, AL
TAARL 7 ks C 44 2 RAEEITIE 2 vk, N 3R 6 1K
D 404 2 RELMRMR G| 3 &, N LAk} 5 & E 4145 2
REEMRAEE] 4 7k, N TR 4 v i s (DL RET)
FN T R B A5 e, DL T3 3 h 1 58
BB HPRHE. S5 SRR N2 80 L iKY
PVC #JEAI 5 TEREL (0.5 mX0.5mX0.4m) A,
IR 30 BB, M A Ak, B33 7 d. SE4 Hle),
R 6:00.11 200,17 200 F122 : 00 ¥ L ik 7k
MR, FIVE AR 1 IR, K 1R, SRRk 2/3, 3
7R, AT AR FRTE 5.0 mg/L L) |
1.3 WEHZE
1.3.1 $EEIKE (Specific growth rate)
K2 (SGR) #& FHIAXIE:

SGR (%/d)=100 (InW, — InW,)/ T

Ao, Wy W, 4y A SR 58 T 0 4 D X iR
BARE, g5 TP il e #A R [RIBG R 2L d.
1.3.2 EZE (Survival rate) FIEZE (SR) #% F
G AT

SR= ( & KB/ WILEHREE) X100%
1.3.3 KkBEEBAMRNE KHAZLRKEE H
7. 835-50 BUE IR A B AT G 2 -
1.3.4 SEBEFIFMN AR SCHR (1] A0 [12]
I TEAR 7 30 R LA S AR TR AT VR M. PR
BIRTE S (AAS) VLZETESY (CS) Al 75 B R ¥
# (BEAAD 4% F=h &
_ RREARPEERSE
A T R PR R
ZREORTEARS &

(FAO/WHOS) PorFrifits & AR & &

Rk

AAS=

EAAI=

TR ¢ 0 HE 1

n 2y
0 HE <
A s A s

HAEE s

X100+ X

n: tWES IS TREL; 1= LR E AN A LR IR

B (%, dry); s: WGHEE QRN EER T E S5
(%, dry) »
1.3.5 FEMBSERNE ¥EEFREITrdsT
P, FEUTERT 05y BE A (SRR LR S ), 1T
W B IR 5 . B i X HPS890IT 3£ [F &3 /0 ),
B4 N 007-CW A5, KA AR IH—oRk 18 %
IS BRAE R 40 & &

2 ERESH

2.1 XERMERKSREE

M7 1 A W, Fifl 2 5] 45 i 1 48, S F
PR AR B AR 2 AR K& (SGR) #B 238 0 i1 4
W, SIS EE R, & S g A IR AR B 2 T IR
H AP<0.05), HEHAWIFAK N EFH & T BA
(P<0.05), B.C. D 4141 C.D. E 4148 5 2 [A] %fdiF 44
KERARZE. BFEHM, B B4, &Eid
XPUF R B R O AL A 4L (P<0.05) 5 (RIS
E 400 R4 AR 2w TR g 4 B 41 (P<0.05) .
o W R 2R s o A ] 8 M ) 3 N, S Rl
BT m RS, HA R T B 2R .

2.2 R A SEBRAR KL E FIEN)

221 SEBAKR LHRME T ATHEE. RTE
JEdgl S TR AL k. ST ZREIAR L, N TR
R e B H 1 B T R R
i Y AR EEER " B BAKT R
T EREE N TR0 7 SRR S J R SR
th{E (EAA/TAA) DR EER S AL FHFA R
IEEAE (EAA/NEAA) HARMK T 781 2 HE .

o R AL A 2 S IR 2 R e 45 SRR (R 3),
FEFMEERS, fEB T ER S AEB T ER
IG5 25 b BE TR L0 A [ i ] 52 P2 2 f o e L PR o
FEAKHTEA -, REARNBEERN LS
RERE A, A E IR0 AR R ZEERAE 5% LA .
I 55 i ] 5 P D 3, L PR B R e B R
ST ERER R EERIEREEERN S &
HEBEETHE A, S5 TR R R
DTHERAER R EER AR R EEERNL TR
AR
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®1 EMEK ERESRERUELER
Tab.1 Average body length. body weight and survival rate of Fenneropenaeus chinensis _
n:30; Xi SD
Z55] Group
T H Item
A (Con.) B C D E
F A /om Final body length 4.08%+0.51° 4.46+0.46° 4.6940.49" 4.7440.43" 4.934+0.59°
KAERE /g Final body weight 0.8340.20°" 1.0940.33" 1.2340.37™ 132+£037" 1.4540.49°
SGR/(%/d) 3.17£0.14° 3.69£0.44" 3.96+0.14™ 4.09%0.02"™ 427+0.32°
B /% Survival rate 75.56%£5.09" 78.89+6.94" 80.00+6.67" 80.00+5.77" 82.22+3.85"

e F—ATHARRE LA ER BF (P<0.05) ; F1EAHK (2.38£0.21) cm; FIEEMH AR (0.17£0.05)g.
Note: Different letters in the same column show significant difference (P<0.05) ; initial body length (2.38=0.21) cm; initial body weight (0.17

10.05)g.
F2 AIARFIRFERBNSEREAMN
Tab.2 Amino acid compositions of formulated diet and Eisenia foetida mg/(100mg)
AW A LA TR F % F ] AR A LA TRF 5 F ]
Amonio acid Formulated diet FEisenia foetida Amonia acid Formulated diet Eisenia foetida

FREFR The * 1.31 3.26 HEmM Gly™ 221 3.64
BE R Val * 1.94 3.60 TEM Ala™ 1.94 7.03
EHBE Met*” 0.71 1.60 225 1R Ser 1.77 3.28
FEEMR e ™ 1.53 3.35 T E L Tyr 1.03 2.25
ZEE Leu ™ 2.98 6.21 M2 Ala 1.09 2.45

F A Phe ™ 1.89 2.93 HEMREE 35.67 69.31
WEMR Lys ™ 1.72 472 DEAER 16.34 32.62
L5 His ™ 0.76 1.56 RS B 15.44 2871
R Arg™ 3.15 4.77 =80 4.64 9.96
P& i Cys* 0.35 0.62 EAA/TAA 0.448 0.462
BEMR Glu™ 7.38 11.02 EAA/NEAA 0.813 0.858
RENTEME Asp™ 3.91 7.02

ok BREER; o HREER; A REEEER .

Note: % -Essential amino acid; ¥¢ —delicious amino acid; /A ~feeding-boosted amino acid.

222 SFEBEFITE KR 3 LFRERIEE
WE N AT E R ERZ T (X62.5) J5, 515
FHE AR SRR FAO/WHO il 8 A i
PPN S L R b B AT LU A, I v B %
HATARALI ) AAS.CS FTEAAL 45 B 3% 4 fi% 5.

MFEATTLLE Y, fEAR R AR ARIEA T,
RIFRER D (AAS) , Z4LUF0 R 2 A R
+ BRERR, AR IR s IRIEZETED (CS), BT
SRR S EAR + BRI, A AR NER + 5
A B, C. D. E4HH AR . RIELFRA
FERIe 8 (BAAD) , b4 U 0| B v 12 138 n, X oA

P 0 T S B R A 2 T S e dh.,
2.3 ALiARFNEE 5] a9 A R ER B A

MFE 6 FTLLFE Y, N TARDEN A I B B AR =
K%E@ﬁ C1610‘ C18Z In-9™ C1812n-6‘ C2015n-3 (EPA> u&
C2216n-3 (DHA> %’ ﬁﬁ C161 " C18 2 3n-3 %D C20 L 4n-6 % HE
P R (AR 0 & . Bl AR S B R S A
C1610‘ C1810‘ C18Z In-7™ C1812n-6‘ C2014n-6 u& C2015n-3 %
RE W R, T Csy . s (DHA) WA 46 M 12K BT i
Wi R A S, n-3/ S n-6 EUABA 0.59, A T4k
K 1.07; I Clg:305/Crg - ane ELAE A 0.11, A TAA
BH 4 0.02.
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x3 SEAMITAASERAR
Tab.3 Amino acid compositions of Fenneropenaeus chinensis muscles in different treatments mg/{100mg)
RIEM 413 Group PE ERRE/%
Amino acid A(Con.) B C D E Mean f
FRE IR The * 3.45 3.46 3.52 3.53 3.47 1.45
U5 R Val * 3.96 3.79 3.84 3.95 3.91 2.41
EEBL Met*” 2.71 2.23 2.7 2.77 2.55 9.49
FEER e ™ 4.03 3.94 3.98 4.11 4.02 1.60
ZHE R Leu™ 8.11 8.24 8.22 8.25 8.14 1.86
F A Phe ™ 3.58 3.68 3.61 3.66 3.62 1.27
WA Lys ™ 6.31 6.60 6.57 6.55 6.47 2.13
£ B2 His ™ 1.53 1.48 1.51 1.44 1.48 2.74
FE R Arg™ 7.72 8.2 791 8.01 7.88 3.08
RETVEM Asp™ 9.15 9.42 9.46 9.56 9.35 1.98
BEM Glu 13.68 13.80 13.95 14.19 13.87 1.50
HEE Gly™ 8.87 93 9.42 9.57 9.20 3.55
WE Ala™ 7.62 7.01 7.76 7.76 7.53 4.12
L2 E R Ser 3.14 3.38 3.23 3.31 3.25 3.05
IR E R Tyr 2.87 2.94 3.05 3.01 2.90 5.57
IR Ala 3.24 3.22 3.19 3.23 3.22 0.60
HEMBRE 89.97 90.69 91.92 92.90 90.86 1.72
WFREER 40.66 41.40 41.62 41.86 4227 41.54 1.44
BEDR A FEIR 39.24 39.32 39.53 40.59 41.08 39.95 2.08
RETAER 17.89 18.13 18.69 18.89 18.22 3.05
ok BWERER: 4 BREER: A RETEER
Note: % -Essential amino acid; ¥¢ —delicious amino acid; /A ~feeding-boosted amino acid.
R4 SEMTUASEEERSESAN
Tab.4 Compositions of amino acid in Fenneropenaeus chinensis muscles X107
e #23 Group WEES  FAO/WHO fivk
Animo acid A B C D E Egg protein Standard
FRAR lle 253 252 246 249 257 501 250
BEM Leu 493 507 515 514 516 848 440
HERER Lys 396 394 413 411 409 653 340
HE + AR Met+Cys 148 169 139 169 173 587 220
FREER Thr 213 216 216 220 221 404 250
SE IR Val 251 248 237 240 247 603 310
HKHNEM + BEE R PhetTyr 389 403 414 416 417 960 380
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x5 HEXMEAA AAS. CS B EAAI L&

Tab.5 Comparison of AAS. CS and EAAI in Fenneropenaeus chinensis muscles

28 51| Group
=M Amino acid
A B C D E
TR e 1.01 1.01 0.99 1.00 1.03
ZEIZ Leu 1.12 1.15 1.17 1.17 1.17
TEM Lys 1.17 1.16 1.21 1.21 1.20
AAS HER + AR Met+Cys 0.67 0.77 0.63 0.77 0.79
IRE ML Thr 0.85 0.86 0.87 0.88 0.88
AL Val 0.81 0.80 0.76 0.78 0.80
HKNEMR + BSE M Phe+Tyr 1.02 1.06 1.09 1.10 1.10
TR e 0.50 0.50 0.49 0.50 0.51
SRR Leu 0.58 0.60 0.61 0.61 0.61
AR Lys 0.61 0.60 0.63 0.63 0.63
cs HER + AR Met+Cys 0.25 0.29 0.24 0.29 0.29
AR Thr 0.53 0.53 0.54 0.54 0.55
HE M Val 0.42 0.41 0.39 0.40 0.41
ENER + BEE L Phe+Tyr 0.40 0.42 0.43 0.43 0.43
EAAI 45.43 46.67 45.52 47.08 47.69

F o6 AT RRIFIHTEINEERAE M

Tab.6 Fatty acid compositions of formulated diet and Eisenia foetida %
Mg W5 M N ]
Fatty acid Formulated diet FEisenia foetida

Cuny 3.77 1.14
Cis:o 19.77 4.14
Cie:i 0.97 1.90
Cis:o 4.81 7.55
Cig:ino 11.91 2.80
Cig:in 2.55 8.93
Cis:me 18.18 7.95
Cig:ns 0.32 0.85
Cao:ms 0.99 6.81
Cyp: 503 (EPA) 9.19 7.87

C2:6n3 (DHA) 11.07 ES s
> n-3/3 n-6 1.07 0.59
Cis:303 /Cis. ons 0.02 0.11

2.4 XTHRAN A RS A ER 42 A

Xof I WL AL T P T £ R P e A R B (3R
7), SFUFALA H S n-6 HUFA (1) 41 % & & B % i
] 45 W 1) 4 h0 i 4 0 A, 6 T BE W R ATY n-3
HUFA [ A8 % 2 f2: 40 Fifl 5 i 1] 5% M2 8 14 349 Jon v 38
M. UAHENIR: 5 A4 (W) ML, B B 4145,
C.D-E 475 RN & B8 B & KT A 4;

n-3 42 A g7 ER: B, C. D, E A B Z KT
XA, HE A X BEMKT B AR & & n-6
RN ZABFIRE IR : A ZER AR E; Y n-3/
Sn-6:B.C.D.EZFHEMET AL HERE
%§ C22:6n-3/C18:2n-62 I%‘t B éﬁﬁl‘; ﬁ\:ﬂﬂéﬁ C2216n-3/C1812n-6
Eb A B R T A A 4, HO B A 0] i R
BN A A PR R A
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R7 BAEITERALA IR ERE R 3
Tab. 7 The fatty acid compositions of Fenneropenaeus chinensis muscles in different treatments X+SD:; %
Z85) Group
HERAER Fatty acid
A B C D E
Cia 0.88+0.09 0.88+0.05 1.00+0.09 0.9940.16 0.980.02
Cis.0 19.7740.04 19.8941.20 18.8740.41 19.0241.66 19.6340.04
Cio. 1 1.06%0.05 1.14£0.05 1.3940.11 1.3940.02 1.3620.14
Cis. o0 9.514+0.05 9.0240.83 9.88+0.92 9.3340.77 9.78+0.55
Cis. 1no 11.12£0.15 10.3140.67 10.4940.25 10.4640.64 9.640.94
Cis. 107 3.4840.19 3.4540.19 3374032 3.8840.17 3.85+0.47
Cisoone 11.1240.19 11.180.83 10.6440.75 11.51%£0.12 10.5440.13
Cis.3ns 0.61+0.06 0.60%0.05 0.62+0.09 0.70%0.01 0.59+0.09
Coo. ane 3.73£0.58 3.9240.24 4.64%0.46 4.73£0.33 531£0.72
Cy. 503 (EPA) 15314041 13.1440.40 12.4940.79 12.654+1.37 11.8920.68
Co. 63 (DHA) 13.8540.15 13.20+1.03 12.2940.90 12.0440.22 11.2740.69
W65 He B EFA 40.89+0.51° 38.124£2.27% 36.04+2.13% 36.90+ 1.62% 34.2940.24°
Y n-3 HUFA 29.77+0.31° 26.94+1.43° 25.40+1.38" 2539+ 1.57% 23.75+0.11°
' n-6 HUFA 14.8540.39° 15.1040.92° 15.2841.21° 16244037 15.8540.59°
Y n-3/Y n-6 2.0140.07" 1.794£0.02° 1.66+0.04° 1.56£0.06° 1.50£0.06°
Cor. 603/Crs. 2 1.2540.04" 1.1840.00" 1.15+0.04° 1.05+0.02° 1.07£0.05°

F: F—ATFARFE LA ER B (P<0.05).

Note: The different letters in the same column show significant difference (P<0.05).

3 it

3.1 FRFERLEIX i E AR AN B E 2 AR

T T it A M 15 9 A 0 A B AN [ i
Wl A9 DAy P PR R S A AR SR G BB AL, AT 2
e AR BB AR D — AR R B B A s e R
Tkl FOTRA A IESAABRTE . AHRATFEE,
LR R 2 A L, DU S]E D SO 0 S 3 AR R AT
FAR EOO AR A K, SRR RS R T I
Wl JUIL DAY RO DA IR T R S8 258 e G A K
SR R BB RDRL B E D, 5 B R B
FIEELR A 0 055 U R s T R
FURE W, A2 P} o S D0 ML 51 0 8 S ANE AT B R 4
¥ 75 28R T EL A SR A5 1 08 2 R A
TERFEE D DU S T A SR AT, 4R 7 T SRAT
R 2 = B AN AL R . DL P ST AR
B, B M i ] w2 I sh g E IR AR s A K
RIAER -

SIS RIF T R I 0 e 5 i £ R R K
TR AR SR g . X AR AR I 4R
WL, AR N R A e IR 1/8 A 451 AT A5 6F o

A AT 22 2 0G0, Be & F R 1/4 i g AT 2
& =R IR ) AR T 5, R A i s R Y 1
T o 0 8 A BRI 5 £ R 2 B B ) 3 i a3, s
I 4 L5 i NBIFAT 8 SRR, 107 i 3 o i
BRI, M RE R R AR, BERFAAL
F L IX AT ARSI B A b (B B A AR 4R AL R 3
(I R LA R
3.2 FFEMBIXhEBAXERASEREERN
=4

DO TR BEETR & I I R g 481 2 TR AN B
E S SR S R e br . SR 4L i
EAEREY, AT REBEERLE S HTEWML
1A 69.31%, B2 = F A TIAE (35.67%) , Horf
DHRAERETERANLERR 252, R FAO/
WHO [ AR, R L 1 88 A i R &
TR 5 ER B =2 (EAA/TAA) 5 0.40 £ 4,
DHRAEBLG D TR (EAA/NEAA)
£ 0.60 LL_E "%, FR T 2 BRI ML TAR L 1 EAA/
TAA 43 5 2 0.462 F1 0.448, EAA/NEAA 4 5 4
0.858 F1 0.813, A WL, 7% % s AT A T4 R} Y b

1) EFF . MR RIS R . & EAEMARE RIS 18 05 1988,255-258.
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i L AR O 40, A LA TR (A B BRI L
PR ARAAR NAIRHE R 4 PR a
B2, EATENLA & B0 Rk T VLA I BESEAE
JE U AR R A A 3 M R R E
12, 7 A B W B £ AR A, Jk 2 6] 1K 2K
SRR S R B T N AR}, XA AT e b
O %o s gl ) it i B D K N T B S [ 2

IS P AL PR 7K A 2 5 T 1) S 2 SR T LA
B, I A i ] 15 R R P 48 I, eF LAY B R R TR
BE DT RIS (R B AR DL R BRI R
GEHAZHIE N, 2R RBERHENT 5%, B
A BN TE], RN H i BV AR O - R AR B
BRI ERIR AL E B L HEER, LY
P MR 5] X i % B AR IR 1Y) S M B K, IR B IR
IR Wb 5 BAL IR W /N o BT LA LABE I 7F
PR B R R AN AT DA s R 500 4 ) O 4%
R, 30 AT LA I oos R UL P A B S0 R T2 4 v PR Y
JUPA 5. E R, BRI 35 A T A v [ W R
WU AR & B 1 R A HE e, 1 — 2 s i 5 i
(g 3% R 1R S R AE N SRR AL
WA 25

MATHFUILA U EE R HE FR VR (32 3) AILLE
H, EARREER U AR T, IRYE AAS, K410
HFAOSE — IR IR R IR N AR + MEAIR, 5 —
BRI = BRI N AR . R CS, FAHME—
B R R AT N SR R + BRI, 26 — IR
FEMR NI T ANIR], % A A ZH 0 R R + B A R,
Ay % S A8 O AR . AT L, SRS I
B BN UL A PR 26— PR MR PR 2R 1R, 5 — PR A
PERELMR B Pk Ae, (HOR N &R + R & PR A4
TR H) CS VP BN IR . T3 B AR 15 4L (EAATD)
VRO 8 B S SR R bR, R T
AR S bR R O AR T AR . AR
EAAT FTFAT 45 R, SR M52 & 7 X EF LA A&
FrA A8, H HL e 2 L 0] £ 1 58 A 1 00, ok R AL PA)
ERrEREE RS,
3.3 FRFZREIXT A E R 3T SR AL P A R 4 AR
=210

FE T R — T B LR SR, L e
AN G TR (40 n-3 Aln-6 ZR 41 ) 2 A2 444 4
P RER %) B B A ol o ARG SR S SR B R AR, AT TR 4
Fr A LE W A B Bl e AT DA R R

B TR (EPA) F1 .+ BN R (DHA) & &
(1) e 10 B VAN TRDR I B R85 A0 {1 = R 1 FR L
febr. B N2 E00 8, B w| BT & 0 AN A s
Wil F Z A MR (Cig:no) ~ WIHTE (Cig:00s) BL A
PEATUIEIR (Cag: ane) 6 P07, T SR U 5] EPA I
DHA BFRIEAR D, AR S 56 i 5] 19 JIR B 1 ) 5 &5
RATLLEH (£ 6) , Mgl g iy v ANB & 45458 = 1 9
g Wym R A fE AR VUR TR, B S AR & Tk A
J& 18 (EPA), B =T N ER (DHA) WA R
Hisk. Luis Sampedro % " ({187 57 45 B 3% 0, [
H UG W5 (Lumbricus terrestris) iz K144 8 /7 [f] DHA
e N EPA S &M 2% ~6% . XA RES UL &
TR B AERE I DL R A N BRI A I B R,
PR Z B (N, P AN %
FEN RS ) FRRE AR S B B EPA, Hrh AL
HEZRH EPA S EEIE S0% AA, R H HEH
2R B & BN DHA, BT LA, 453 T DHA,
EPA 7E HAR SHIAFTESE ) s b, B e B 4
& —E &M EPA, 11 H AT AL B EPAL DHA
() 40 T 45 53 A T v 0 R o W AR g A T O
Albro %5 P8 szt 5 BRI, BAREWRRH =+
fil TLIG TR, (B Bl A2 W 45] (Lumbricus terrestris) A LA
TEAR P A 5 & s Seren % P (TS 4E R, 40
1E W] (Lumbricus rubellus) F1i% & & Wk W5 (Eisenia
nordenskioeldi) Y& N &% & i) EPA, Jf H EPA 7F
I Jy v ) 2 2 B R R 0 AR AT A BT AN [RD, T
DHA FIAH< 5085 . DL BP9 32 8, di 05] 48 Py DHA
() B PR AR ARG, 35X AT REE 52 e s UL PR 7 P
FEMER — A E R

AT B UL PA) i 7 I %) A R 2 B A R
P MR g e R AL PR B TR - A T R e . B
5 U ] 8 0 1 3 i, ok A W R G 26 T R T IR
S n-3 AN E ' LY n-3/ n-6 1 Crg:3,.5/Crs - ons
() L AR PR 2 BH 2 0 T B 3, 3X AT fe L g 5] i g o
B> A N IRTR A OR U, — B R
TR BUR R, 23 2 A R R BRI R
Mo n-3 5 2 A AE B By 73] /& EPA £ DHA
Xof H ] B PR 0 P A7 R IE AR DL SR IR Y 38
W EA R R EEAE A P AR, WA K
e RKE, HEAN DHA SENA S HET
I BT B AR T ol A i ] 5 M R P 3 o Sk
0RO K A B Bt s, xa ke T
IR IR, o ] Sk PR B0 5 N TR & 5 R 4
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5%

A B2 P E LRI (Litopenaeus vannamei) ff]
AR 2R Ty L B IR Y ROR SR T i
N TRE RIS A4 U0 53y B, 5 i ] I 9% A K]
H DHA & & A B iR A K. A
FUIE A, V. B8 RV 3R I8 A2 sh 1) 4 N AT %4 i EPA
HIDHA™Y, DHA & &1/ 2 th Al i i W0l R
PRI (00T AR P B A 75 UKD 78, 5 kb 1 i A
“ImONER T ENAL.

H A, W 5] % 58 O 7 th 5 2% Hh 2 2 R e i
K, FHER T — % 0 A = HLAE, 0 i 5] 78 X A 537 5
A N R A TV AR R R . AR ST
o IR B AR AR AR A 2 R TTUE S5, 72 AR R A
Er PR 1/4 T FE 09 B 5] T 2 NG 8 A K
B, B im0 E UL PR 2 R TR 8 AN (B T s
&N DHA 13 S H5UK, B, DL S5/ 4 XTHE 2 A
RN I 17 B 4 il 2 SR HF Y DHA TRURL R YR I, Bl
Bl & HEM DHA 7 #2558 i 1) H AR AR
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Effects of fresh diet Eisenia foetida on growth and biochemical components of
Fenneropenaeus chinensis juveniles

LIU Shi-lin', LIU Ying', CHEN Mu-yan"?, ZHOU Yi', ZHANG Tao', YANG Hong-sheng'

(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 2. Graduate School, Chinese Academy of
Sciences. Beijing 100039, China)

Abstract: The purposes of the present study were to evaluate the impacts of different diet compositions on
growth and biochemical components of shrimp Fenneropenaeus chinensis juveniles feeding fresh diet Eisenia
Joetida mixed with formulated diet in different proportions. The results showed that shrimps were more fond
of earthworm diet than formulated diet and the diet in the proportion 1 : 3 of fresh diet to formulated diet
significantly increased the growth rate (P<0.05) . With the increase of earthworm diet proportion, body length and
its corporeity significantly meliorated but no obvious influence on survival rate happened. With the increment of
fresh diet proportion, the contents of total amino acids, essential amino acids; delicious amino acids (Glu, Asp,
Gly and Ala) and feeding-boosted amino acid (Met, Lys and Gly) were significantly increased in muscle. With
earthworm diet, feeding-boosted amino acid was observably affected, followed with delicious amino acids and
essential amino acids in shrimp muscle. According to the nutritive value evaluation, the nutritive value of protein
and quality of shrimp muscle can be improved by feeding fresh diet. With the increment of fresh diet proportion,
the contents of total fatty acids, essential fatty acids, relative content of > n-3 and the ratio of > n-3/ > n-6
decreased significantly in muscles, especially when the fresh diet feeding accounted for more than 1/4 of the
feeding scale per day. With the growth results of shrimps, the lack of DHA had no influence to its growth. With
the feeding increase of earthworm, growth of shrimp juveniles were obviously accelerated. The analysis of fatty
acid content in fresh diet showed that DHA level was the lowest, thus, the diet with high DHA levels should be
included when Eisenia foetida was considered as the major diet resource of unsaturated fatty acids. [Journal of
Fishery Sciences of China, 2008, 15 (1) : 145-153]
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