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A RS E M, 3B AR S AR K B R R
V) B IR, B SR AR AN R TAE K], TR AR
WL B ok % o P LR v AR SR B R 24, SR 20 B AT
30 H 43485 I8 2 B R HIAE 1 15 3R i o1 7K <%, AT
RBNH A R T AR SR, 7, BN Zs %k, R FRIE
BI&WE 2 7, B BRE 5S~6 g W THEKSTF
— 20 CKFERAF T HREFUNR BT RR 4347
1.2 XB¥H%

LIS 4 A, o A B 40 s A X% 1 R
b ) 7K 2 L 5 ) A A &R H AR, AT 9 3 £

YERE 7, FR T 20 L MBS AR, R4+
A 1000 2, % E4 60 K /L, Ki 17~20C, b
E14~1524 h B4R, BAR3IANEERE. BH
K 50% 22475 55 12 h MEFL % — IR A A
B, A FRTERL . B AH Zs B  RIR G4 J5 I 3
4 d, BAAER RIRGIAS &, i 2,91 1h—>KIR
IR BT BT 2 (%) =100 X KRG A $ &= /
1 000 BEAHEL 50 HURHR 2 78 F 4R /R Bk (49 1) H
TV B0 [ 5 5 D3k I K P (mm) » B0 &R KR 4))
PRF —20 TUKFEH IR A7 T RE 2B R0 B B R 4347 -

F1 4HPEHEBYEERE LS NHAMEREERMEE
Tab.2 Live feeds and their densities for four groups of Eriocheir sinensis larva at different developmental stage

S B TH5l Feed
Larval stage A B C D
EI=3 o
B4 e ?iff%ﬁ ﬁj”f;mﬁ‘%m‘ 5 0 B K B 40
Zy Nauplius of Artemia sp. e n.aup us otk & orsispinatis A4 0.5~0.8 mm)
5—8/ /L of Artemia sp. 0.5~0.8 mm 54 fmL
5~8 4 /mL 54 /mL
R K &
" 3~4 4 /mL
. i) v HRTR I (U 0.5~1.0 mm)
8~10 /1 /mL 8~10 / /L D +
) ) HAFRIF4h 4 1~2 4 /mL
(£ 2.0~3.0 mm)
EI=3 o
KRS 1 i) LB i HABTREF 4~5 4 Al
Megalopa 154~ /mL 154 /mL UK 0.5~2.0 pom) A4 3.0~8.0 mm)

T A AR BT &)y B A SR IR AL R 4l s C 28 BT TR A K 2 5 D 2H 450 T R R K 2R E AT

Note: The larva of group A, B, C and D were fed with nauplius of Arzemia sp. > enriched nauplius of Artemia sp. » Centropages dorsispinatus, C.

Dorsispinatus + Neomysis japonica respectively.

1.3 PBEEFBEIER S

B REN E 2 B8 Folch ¥ 147, MR8 pl sk e 5 1514y
B s (N FE IR (PL) A JE BRIl e, 5L 0.5 g
AAEMIE 60T FRTREEMNE K EE. &
Ak B R R 6T P T R AT F R AL, R Agilent
— 6890 SAHEESUEAT IR IR 2 4, B S AR S
M Agilent 19091]-413 (30.0 m X 0.25 mm, USA) , /&
G HRUENE (Cat. No. 47085-U, 8 B Supelco 2> 7)) 1
h R TR e M A4 S g T R 11 52 & 43 A K A TR AR
HArthvd. AEYERFEREE N E 2 ), KIBS) 4
PSR M E 3 K.
1.4 BIEALIE

FIF STAT 5.5 A%t 5k 50 F0 48 M 47 42 it 5>
M, B 304 259 R AP + bR E (X + SD) &

7, i Levene s ¥EBEAT 5577 ZR K, A3 255
PETT ZE W, X RE TR 93 bLER 3E AT S IE 5% Bl
Ji iR, K F Duncan’ s T2 EHR, B P<
0.05 hVEREZE, P<0.01 A EFKEE.
2 BRESH
2.1 4MEYERIEX S EMAEAERE K

4 MPTEEL R R RRZE S E R R AT A R 2.
KA D) HUFA &1%, 5t = DHA. H& D) M-
UFA e e & =0 25 T 15 0 ) /K 2 60 H A8
BEAF; 984K 54 H 9 C18:2n6 (LAY \DHA. Y, HU-
FA.DHA. & 5 F 8% g & & 39 A 50 B 138 & B
LA.DHA #1 EPA 5F, 5 51 118 1) 7K 2 F1 H A< 37 Bk F
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(g Fi7 8 4 A AL, BT & 6 B = 1 LA Rl DHA.
JEH M EPA By & 2R A M 2.5 6. T 0 il
IKFE K45 (84.39%) B B & T HoAh 3 Fhis
HoAt 3 FhEE R K5 BI1E 80 % 244 -
2.2 4RIBRIT R LGB EE 7, B K ER &) (KB R
RUGSFEMERAEM

W 3 Fiow, NEEERT Z,— KR 2044 1 i
BELERELM (F=1.762, P>0.05, & C 41

D HKFHRIE R A HF BAR 10% ~15%, {2
BE¥ P EBEESR it 2> RIRGhiRE Rt
AR &, C 4 f1 D A&, B4HIRZ, A &
K, BT 3A BEE RS 5 250 5 A D4 0 v 1 A2 2 i
(6], BT LT VR AT G812 L /40 i € 480 D 410
KIRGAR LM K EHREERT AARM BYA (F=
41.99, P<0.01), HH B LM H K ER KT A
H.

F2 4 MEYERMEFRENMELEE

Tab.2 Fatty acid composition and lipid content of four Kinds of live feeds n=2:%
e i i@ ﬁ%%%. 0 ) K & A RRAT
Fatty acids Nauph.us of Enriched n.auphus Cenfm{bages Neomysis japonica
Artemnia sp. of Artemia sp. dorsispinatus

Cl14:0 1.23 0.99 7.35 2.57
C16:0 12.17 11.53 23.25 24.56
C16:1n7 19.21 13.23 3.94 5.8

C17:0 0.56 0.80 1.34 1.23
C18:0 5.23 8.71 4.84 5.36
C18:1n9 28.03 22.73 14.45 11.87
C18:1n7 10.13 11.32 2.28 3.54
C18:2n6 LA 3.52 5.62 5.84 3.73
C18:3n3 (LNA) 1.83 2.53 2.32 1.74
C20:4n6 (AA 0.94 1.23 1.55 2.62
C20:5n3 (EPA) 13.19 14.32 8.21 20.16
C22:6n3 (DHA) 0.21 3.52 19.26 13.19
2 SFA 19.19 22.03 36.78 33.72
> MUFA 57.37 47.28 20.67 21.21
2 PUFA &18:2n) 19.69 27.22 37.18 41.44
2 n3PUFA 15.23 20.37 29.79 35.09
> n6PUFA 4.46 6.85 7.39 6.35
n3 /n6 3.4 2.97 4.03 5.52
DHA /EPA 0.02 0.25 2.35 0.65
2 HUFA &20:3n) * 14.34 19.07 29.02 35.97
& B Total lipid /DW 15.79 18.35 11.53 12.09
EHE Phospholipids /DW 5.83 7.60 5.11 5.32
/K43 Moisture 80.83 79.32 84.39 79.39

* > HUFA=ARA+EPA+DHA

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

914 B OE KR

#14%

2.3 4 HERXREGEEXRMEERAKS BE
A2 & AN PR AR ER 2E B BY 52 M

FH% 4 AT L, 4 AR R g AR ) 7K 4 = G A Bk g
TERMAGEREZER (P>0.05), KIRGIMAR K
B 82% e A, MR & ORER # 4R0 =
2.2%~2.5% |8, B g & RIR 40 46 F i & B
4.6%~5.0%-

FH R YRR AR DT R H B L% S,
AR IR (SFA) T &, AB R4 KR 2l 4
C16:0 f1 D) SFA B#XT C.DF4 (P<0.05);
AT MUFA TS, AB 4L KR Y)
YK C16:1n7.C18:1n9 Al C18: 1n7 S B B
=T C.D W4 (P<0.05, X > MUFA &1k 45%

~50%, T C-D PI4lH 1 D) MUFA & & 1L4
29% ~ 319%; i * 74 fi§ # ) DHA. Y, PUFA I
> THUFA % B /N EIRHR A ABLCDs M4k,
A HRIRY) 44 PR BE H 1 C18:2n6 (LA 9 2. & 1K
THABLZ A, C D P 44 v g v 19 g 107 182 20 1
JLF—5%, B D4 D) PUFA #1 > HUFA &
FC4l. Mm%k 6 T, &4 KR LR N5 i g i
TR AFTE B E = 57, AR S R i
REWT B8 4 A AR Ak K00, (B 2 & A9 Rk HE 1Y
DHA.EPA. D) PUFA Al > HUFA HE & Tx T
R A R, W C D P 4L KR 45 4R b B IR
> HUFA & & ik 40% D\ E.

*3 4HEGEHBEER.AEREMXRYELERKE
Tab.3 Survival rate. developing time from Z, to megalopa and carapace length of four groups of E. sinensis larva

X+8D
WH Item n A B C D

RS B (Z,—>RER D /%

. 3 55.82+12.71 56.26+11.10 66.81+7.18 70.48+6.27
Survival rate (Z,—~>megalops)
KB 2> KRG A 3 12~13 11~12 10~11 10~11
Period (Z,—~megalops)

AR % Sk Bl KB

ki ~c 150 2.18+0.08* 2.25+0.09° 2.40+0.12° 2.36+0.09

Carapace length of megalops

E:FATHEREART A S E AR T RIRREER EE (P<0.05 . A HHRMBpI4); BAESRRBU KL CHBRE R MRKE: D ARR

R BRI K % + HASHARET.

Note: Values in the same line without the same superscript letters are significantly different. The larva of group A, B, C and D were fed with nau-
plius of Artemia sp. > enriched nauplius of Artemia sp. > C. Dorsispinatus, CC. Dorsispinatus + N. japonica respectively.

F 4 4 ERREGEKD BEMBESENLE
Tab.4 Moisture content total lipid and phospholipids content in four groups’ megalopa of E. sinensis

n=3: X +SD: %

HH Item A B C D
K4> & 8 Moisture 82.54+0.95 82.62+0.82 82.29+1.59 81.74+0.86
E e ARJE Total lipid /WW 2.33+0.27 2.52+0.27 2.26+0.37 2.28+0.36
& /T E Total lipid DW 13.30+0.82 14.47+1.10 12.71£1.19 13.18£0.79
BHE /& e Phospholipids / Total lipid 36.40+2.02 37.51+2.71 39.51+4.16 37.42+5.03
BEHE /T BiE Phospholipids /DW 4.84+0.38 5.23+0.37 5.00+0.39 4.62+0.57

A HBRR 4 B A FRIBA RS C R R MR K 2 D 2 AR0R R MR K 2+ H AT
Note: The larva of group A;B; C and D were fed with nauplius of Arternia sp. s enriched nauplius of Arzemia sp.s C. Dorsispinatuss C. Dor-

sispinatus + N. japonica respectively.
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Tab.5 Fatty acid composition of neutral lipids (NL) in four groups of megalopa of I . sinensis .
n=3:X+8D: %

RE i BR 72K fatty acids A B C D
Cl14:0 1.40£0.19° 1.41£0.53® 1.88+0.18 2.09+0.13>
C16:0 11.53£1.09° 12.78 £0.76° 20.52+1.3" 19.78 £2.22°
C16:1n7 12.83£0.63° 10.19 £2.58> 6.62+0.23° 9.03+£1.57°
C17:0 0.77+0.10° 0.75+0.15° 0.98+0.12% 1.06+£0.07°
C18:0 5.77+0.36 6.44+1.72 5.69+0.35 5.83+0.50
C18:1n9 28.93+1.53° 26.02+3.40° 19.70 £4.07° 15.84£1.71°
C18:1n7 10.28 £0.32" 10.29+1.18° 5.53+0.89° 4.82+0.34°
C18:2n6 (LA) 1.80£0.45° 3.09+0.74° 5.35+0.86° 4.54+0.18°
C18:3n3 (LNA) 1.74+0.14° 1.71£0.27° 0.98+0.10° 0.77 £0.08
C20:4n6 (AA 2.84+0.39° 2.94+0.23° 3.93+0.85> 4.84+0.37°
C20:5n3 (EPA) 15.57+1.88 17.77£3.12 12.86 £2.35 15.78£1.38
(22:6n3 (DHA) 2.85+0.33 4.86+1.41° 10.89 +1.28° 12.75£2.55¢
> SFA 19.48 +1.28° 21.36+2.06 29.09+1.03" 28.76+2.68"
> MUFA 53.04+1.17¢ 46.25+3.89° 31.85+3.81° 29.69+2.06
> PUFAC>18:2n) 24.79 +1.28° 30.38£3.05° 34.29+2.42C 38.68 +2.86%
> n3PUFA 20.16+1.01* 24.34+3.70% 24.83+2.23" 29.032+2.49°
> n6PUFA 4.63+0.52° 6.04+1.18" 9.31+1.09° 9.38+£0.44°
> n3/m6 4.35 4.03 2.66 3.13
DHA /EPA 0.18 0.27 0.85 0.81
> HUFA C>20:3n) 21.26+1.47° 25.58 +3.22% 27.68 +3.56> 33.37+£2.69°

FETHEBEERT AT EHEFERNHRAEREE (P< 0.05) . A AR K40 B HBE MR 540 CHEMRE R ERK % D A%
5 700 AR 7K 25 R0 B A AR

Note: Values in the same line without the same superscript letters are significantly different. The larva of group A;B; C and D were fed with nau-
plius of Artemia sp. » enriched nauplius of Artemia sp.» C. Dorsispinatus» C. Dorsispinatus and N. japonica respectively.

F 6 4 BPIEGiEE AR KRR ARTERS RO BS BRER 4H A
Tab.6 Fatty acid composition of phospholipids (PL’> in four groups of megalopa of E . sinensis
n=3: X£SD;: %

RE i BR 72K fatty acids A B C D
C14:0 0.73+0.17 1.12+0.51 0.71+0.11 0.82+0.02
C16:0 12.11+1.14° 11.02+0.75° 18.62+1.59" 18.83+2.14°
C16:1n7 7.14+0.17° 8.48+2.06° 2.95+0.31° 3.99+0.14°
C17:0 0.81+0.26° 0.80+0.08° 1.27+0.06° 1.41+0.05°
C18:0 8.18+0.13° 7.63+1.87 8.01+0.20 8.21+0.21
C18:1n9 19.90+2.37° 20.87+4.19° 15.50+1.65° 12.04+1.22°
C18:1n7 12.32+0.30° 9.05+0.85° 6.25+0.49° 5.69+0.31°
C18:2n6 (LA 2.85+0.15° 4.39+0.31¢ 3.67+0.03° 3.29+0.16
C18:3n3 (LNA) 0.74+0.06° 1.34+0.55° 0.55+0.08" 0.38+0.14°
C20:4n6 (AA) 2.65+0.42 2.89+0.17 3.21+0.41 3.25+0.54
C20:5n3 (EPA) 23.33+1.35 22.75+3.98 19.58+2.50 23.42+1.57
C22:6n3 (DHA) 4.73+0.36° 6.42+1.12° 17.71+1.61° 14.68+2.06°
>3 SFA 21.82+1.27° 20.57+2.14* 28.68+2.40° 29.28+2.34°
> MUFA 39.36+0.41° 38.40+5.81° 24.75+1.54° 21.72+0.83
> PUFA C>18:2n) 34.31+1.32° 37.78 £4.05° 44.72£3.42° 45.02+2.38
> n3PUFA 28.80+0.94° 30.51+3.56 37.84+3.35 38.48+2.89°
> n6PUFA 5.50+0.43° 7.28+0.45° 6.88+0.44° 6.54+0.82%
n3 /n6 5.52 4.20 5.50 5.88
DHA /EPA 0.20 0.28 0.90 0.63
> HUFA C20:3n) 30.71+0.87 32.06+3.82° 40.5+3.06 41.35+2.41°

FETHEEERT AT EEEFERNHRAEREE (P< 0.05) A AR K40 B HB R 54 CHIERE R ERK % D AR
5 700 AR 7K 25 R0 B A AR

Note: Values in the same line without the same superscript letters are significantly different. The larva of group AsB; C and D were fed with nau-
plius of Artemia sp. » enriched nauplius of Artemia sp.» C. Dorsispinatus» C. Dorsispinatus and N. japonica respectively.
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1T AB-C 3 HEA L5 1 12 b 73 5 $
4 T %)) T R iR K & 3 R [ R R
B LLRT 6 3 o i s B e e S ORIR S R g MR 5
J S i PR R S BEAT A M AT o AR SRR A &5
R, TR DHA F1RIR 418 DHA 247 2 % 1IEAH
K (=9, P<0.01, 1My HKHR 2h A8 5 =+ i) DHA

A PN Neutral lipids m 5 Phospholipids
»=10.693x +4.305 8
R =0.998 2

o0

=

N

»=0.409 & +3.059 7
R =0.9937

1 1 1 1 ]
0 4 8 12 16 20
TR A DHA 2 8/%
DHA content in live feeds
1 HEFH DHA & 85 KR4+ DHA & =
FAAH K 1
Fig.1 Correlation of DHA content in live feeds and it

in megalops of E. sinensis

RIRGhAA P IDHA L /%
DHA content in megalopa
=

3 it

3.1 4 FHEMEMMREXEESRITN

20 2 80 FFEACLASK, [ A Ah 2 38 X 3 pir t A
MM NERE TN R H A TR E T L
VB, 85 R F W] ol T #)4A 8 = DHA, 7 25k 5
AR A2 K2 Bl sh Wik g3RE &
sk @-30, T e #2251 AA.DHA f1 D) HUFA
FEHEES TR B, TR & G T
DHA /EPA LA KT 2B3-616], B o K 22 $ifg /K
£ IR B0 5 v A M8 190 (A A S B 2K ) g 2K
EIRVEN AR AU, AR SO RIRGE T & B
50 i ) 7K 5 0 H AR AR 0 R SR R AL, 45 R
FWIH DHA Al D) HUFA & E¥ EE & T k4 &
SR 4, BT Y DHA /EPA {HAE 2.2~2.6 Z ],
JE#E 7 0.64~0.79, ¥ B A W& M IERE M E.
AR, BEAL o1 4 AT LA SR 2 42 = DHA. S B % IR
B, AT AT DASR TR 8 SR A M
3.2 4MEMEBERNREGESHERAE.FEM
BE B ER 4 AX Y 2 1

X ) P R B T R I RE R A
KA R v HE Gf EE X)) AR T AT USRI B AR
O k) 2 WRE YA 4 R SR AT 2% H 40 ik

SREFESTTEET M DHA & (P<0.05), [
BT FE A BEAE: v =0.693 0x + 4.305 8 R? =
0.9982, F1 1 If: y = 0.409 8+ + 3.059 7, R? =
0.993 7 (Bl 1D . RHE &4k Mg H A 4 FE MR R} o
DHA &2 MEIEMHX (=9, P<0.05 (E 2).

Es26r

£ 3

w525 y=0.010 9x +2.193

o8 )

e L R=0.9767

B o 24

=

%éﬂla

20022

- <

Egz.l

KO 2 I L L 8
0 5 10 15 20

TR HDHA T /%
DHA content in live feeds

2 R DHA & 25 KRIR 4L R
LEES s
Fig.2 Correlation of DHA content in live foods and
carapace length of megalops of E. sinensis

S VL N EF A P R R BB A AR 1) T EAR R 22—, dE
R OTTEEHA] T e B B T v A R AR 7
b 5, (HR A R SERRRER X AR R B Y AR B
TS Z5HIF AR /0 200, S5 A AR F v e o 2 7y 1
TR I FR AR 22 IR . A 5T R HIL S R Ay k)
IKEAFK 0.5~2 mm, HAEE & T HHEGREE 7,0
ZsB B, RIS & RIR 4 A . B2, T H 2 S8k
TR AR D R, AR M TP R R B 7y ~ Za W B
B4l B, T L 77 R s ) HL AR AR R, R e
ey B L E R @2 ~Z B BO 7 B R
H -2, HAHTRETE AR Bk RS AR R K
2) 2 mms AR 8~ 10 mm » HLIFEIKIE FEER, 1B 4R
B Zs AN RERE fr KA Q~3 mm) , BT BA H AT
BRI UE & WORER SR BT AR

AR FEERFY], BORE R BRK & C4D .5
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Effect of four groups of live feeds on larval development. growth (from Z, to
Megalopa’ and fatty acid composition of Eriocheir sinensis

WU Xu-gan', YU Zhi-yong!, CHENG Yong-xu!, HE Shi-shui!, YANG Xiao-zhen!; LU Jian-feng?, SHENG Hong’?
(1.Key Laboratory of Aquatic Genetic Resources and Aquaculture Ecosystem Certificated by the Ministry of Agriculture, Shanghai
Fisheries University, Shanghai 200090, China; 2.School of Biotechnology and Food Engineering, Hefei University of Technology
Hefei 230009 China; 3.Shanghai Muyu Ecological Agriculture Ltd. Co. » Shanghai 202150, China)

Abstract: Nauplius of Arzemia sp. has been used as good live feed for breeding of Eriocheir sinensis larva in
China since 1980 s. However this live feed has some disadvantages, such as high prize; deficiency in DHA.
With decreasing price of larval E. sinensis in recent years, it is very necessary to look for high nutritional,
cost-effective live feeds to replace Artemia sp.in larval breeding of E. sinensis.On the other hand; Cen-
tropages dorsispinatus and Neomysis japonica are two kinds of zooplanktons in the sea near the East China,
which have been considered as live prey for larva of E. sinensis. So the study was conducted to investigate
the effect of nauplius of Artemia sp. (group A enriched nauplius of Artemia sp. (group B) s Centropages
dorsispinatus (group C)» C. dorsispinatus and Neomysis japonica (group D) on survival rate of larvae
(from Z4 to Megalopa) s larval development and Carapace length of megalops of E. sinensis. The moisture
content total lipid content, phospholipids content and fatty acids composition of four live feeds and megalopa
were also analyzed and compared. The results showed that: (1) The larvae of group C and group D had
higher survival rate (70%) s shorter metamorphosis period and longer carapace of megalopa F=41.99, P<
0.01> than those of group A and group B. Based on the carapace length of megalopas it could be ranked with
the order of group C; group D group Bs group A; 2) The enriched nauplius of Artemia sp. had higher total
lipid phospholipids and DHA content than nauplius of Artemia sp. > while the higher content of AA.DHA
and HUFA could be found in C. dorsispinatus and N. japonica; (3) Fatty acid composition of megalopa
was significantly affected by their feeds (P <0.05), the DHA and HUFA content of megalopa improved
with the increasing content in their feeds (n =9, P<0.01) . Significant positive correlation could be found
between the DHA content of live foods and carapace length of megalopa (n =9, P<0.05>. In conclusions
these results suggested that C. dorsispinatus and N. japonica can be used to replace nauplius of Artemia
sp in larval breeding of E. sinensis during the developing period from Z4 to Megalopa. [Journal of Fishery
Sciences of China,2007,14 6):911 —918]
Key words: live foods; Eriocheir sinensis; larval development: fatty acid composition
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