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W =

AR SA TEBE SRR ESUSAN F ¥ (Litopenaeus vannamei) 37 SR N
REg  UTRATESIREAREMEHNTITY - MRS PYRE 312 g RYBRERE 5
THHERES 0 2 BHRMRLIAR 40 % BB 20 % BEEENBEC A TS RIS - A
TGRSRy eEIEY - K7 - #EEE - n-3 PUFA - n-6 PUFA J n-3/n-6 ratio 3854 3044
AR SHITE - 38 30 KGR mEE_HER 80 % R A THEBER A6 2R 0% &
ZHEBRE R 80 % H{ERREESTIEN 60 % R 180 % {HEE ISR IIR F —EigmaR -
Kt » FE7KIR 29 ~ 30 °C ~ B84y 30 ~ 33 ppt (T + AR BIRA THCA SRS S A S ME

AR LSS ST AR SOl &

REss - DIRIER « BRESHEN - ZE5

BHRIE% (Litopenaeus vannamei) YR58 H
AEZRE - DYIRREIRIARSS S RHRED - IR
REFGHMER  EFERM - KA - ESRREER L
WARE (G, 2003)  [ABRARIEC  5H
HEE MR LR R AR (Tu et al,, 1999 ;
Yu and Song, 2000) - HyiEMOYEERIE » HEHE
AR F B R /N (Loligo chinensis gray) ~ S &
(Meretrix lusoria ) ~ 4198 (Crassostrea gigas) i
& (Neanthes glandicincta) % » BSR4 B¢ ERE} - @]
WEBERGE REMTT  BEERAREES  LHE
RIGHMEFNFT 500 ~ 1000 5T - A SERKETS
IR BRI - HINBE IR
£ BRLES— - HEFBERRFEAEZHM
B (5, 2002; ¥, 2003)-

FE (1978) LIHAERY (Marsupenaeus
Jjaponicus, BRI REEHE (L. setiferus,

“BES / CERTIRB= N SIHI0%, TEL: (06)
788-0461; FAX: (06) 788-1597; E-mail: tbs@mail.
mrc.tfrin.gov.tw

BTEEEE) ~ JLHERY (Farfantepenaeus aztecus)
BRI HMR (F. duorarum) Ryitimd 4 s H
AREER P LEENE L EERE LR -
Middleditch er al. (1979) LIBM B/ AEE -
B H OIS A EE LA Coo T Cop R A BEFIRE AR K
F - Kayama et al. (1980) $8H » FEZARMEIL NS
PSR ER IS R & B 20:4n-6 ~ 20:5n-3 (EPA) &
22:6n-3 (DHA) % n-6 B n-3 RIIZLEIEN
B% T n-3 RIIMEHEEYN S - SHEEREWIE
588 (Castell and Boghen, 1979) » H & BRI
AR ER RS (Kanazawa et al.,
1979)- Middleditch et al. (1979) 4347 EARHRIH &
hlEE < EEENER EPA & DHA %
polyunsaturated fatty acids (PUFA) - 20:4n-6 ZHij%1]
B#% (Prostaglandins) J F{ =% (Leukotrienes)
YR (Simopoulos, 1991) » Millamena ef al.
(1984) 28k PUFA 20:4n-6 ~ EPA F; DHA &
RS RAER -

Harrison (1990, 1997)#8H » LA A T_aPetEN
£ - AAERERE » MBS - IR 5
& i e H AR YRR o ESeSs SURE 5
B TR - EINE R IVER ZEME - Ogle and
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Table 1 Proximate compositions (% dry weight) of the artificial diet and fresh hard
clam meat (n = 2)

Composition Artificial feed’ Fresh hard clam meat
Moisture 14.75 79.43?
Crude protein 52.74 54.65
Crude lipid 11.40 8.75
Ash 8.88 0.64
Gross energy (Kcal/100 g) 502.2 461.7
P/E ratio (mg protein/Kcal) 105 : 118

'Ingredients, fishmeal 40%, squid meal 20%, wheat flour 25%, soybean meal 7.65%, fish
oil/corn oil (2:1) 1%, soybean lecithin 1.0%, cholesterol 0.2%, astaxanthiri 0.15%, yeast
1.0% Spirulina powder 1.0%, taurine 1.0%, choline 0.5%,Vitamin C 0.5%, vitamin mix
1.0% (thiamin HC! 0.5%; riboflavin 0.8%; niacinamide 2.6%; D-biotin 0.1%;
Ca-pantothenate 1.5%; pyridoxine HCI 0.3 %; folic acid 0.5%; inositol 18.1%; ascorbic
acid 12.1%; para-aminobenzoic acid 3%; cyanocobalamin 0.1%; BHT 0.1%; a-cellulose
60.3%), and mineral mix 1.0% [calcium carbonate 2.1%; calcium phosphate dibasic
73.5%,; citric acid 0.227%; cupric acid 0.046%; ferric acid (16%~17% Fe) 0.558%;
magnesium oxide 2.5%; magnesium citrate 0.835%; potassium iodide sulfate 6.8%; sodium
chloride 3.06%; sodium phosphate 2.14%; zinc citrate 0.133%; potassium iodine 0.001%;

potassium phosphate dibasic 8.1%).
*Fresh hard clam meat (% wet weight).

Beaugez (1991) wﬁ%ﬁiﬁﬁﬁﬂﬂﬁﬁﬁﬁ%
ZBREEEBONE  HERKFRESEER
(Artemia sp.) ~ B85 (Fuphausia superba) - B
M & (Glyceria dibranchia) ~ t 48 (Crassostrea
virginica) ~ # B (Nereis virens) ~ $8 8 (4dnchoa
mitchilli) ~ B&EME: (Americonuphis errsei) + i
ATLE® ~ ], (Strombus gigas) ~ |5 M
(Lolliguncula brevis) BIf#% - f5& Bk » TEERA
TECERRHE LEINSIA 7S -

ARBLTERB SR PR « ER
B EEREENEERE  MRRESE 11.4%
YKD& B Ry RESR AR BT B SO T I - 2031
AR BRI RR A RHER - LB B DR B R IR R
B » DUT BRLL S AR O i ST s BRE
SR ITHE -

ORI

— ~ pBRETR

ARERAPRHR DI 40 % KRBT 20 % K
FEEAR HhSHRIEE 1 % BHH 0.15 %
JEEIRE 0.2 % - PEBHE 1% RAuH - £kl D)

LRI ESEC SR (Table 1) - FEERIREE
XD 0 40 % HKEBHIG TR IPERERIERL - B
BISTEERTE A 40 °C JEzh - BEZ 24 /NKF - B8
F 20 °CkFEPRAE - ERRERE - REER
SAEAEARTR - ReUI St BT R A E 0 B
ABEBEHRAE 5 °C B R S
B WG 2R SCIG AN T - FRELER H EHERUE -
A T 85 A B R B ST P B — AR B
B B _EE T —HHEAE R R 52.74
B 54.65 % BISE R/ R 114 52 8.75 % K3 & 5
14.75 F% 79.43 % ~ K13 & R 8.88 Jz 0.64 % » FHAE
BB 502.2 B 461.7 Kcal/100g * P/E rotia Hi| %%
105 J 118 - A THEMERCS BRI SR & & -
BTHERHE - /K43 K& P/E ratio 4b » SRS
A (Table 1) - FERAREHHER @ FEMEECSERIRILL 16:0
(18.36 %) ~ 18:1n-9 (15.09 %) ~ 18:2n-6 (13.92 %)
20:5n-3 (8.56 %) J 22:6n-3 (13.22%) ¥ ' HE
B RG-S SRS - LHE 18:1n-9 ~
18:2n-6 ~ 22:6n-3 Z S BB SIBAEY 4 ~ 5 15
(Table 2) » ffij 18:3n-6 (2.29 %) J% 20:4n-6 (1.73 %)
SR 0 20:30-6 AR o SO PIERLERAEEL
ESEEHLL12:0 (47.97 %)~16:0 (11.31 %)~ 18:3n-6
(7.13 %) ~ 20:5n-3 (5.81 %) 1 - B EHEIE
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Table 2 Fatty acid composition (% total fatty acids) of the experimental diets (n = 2)

Fatty acid Artificial feed Fresh hard clam meat
12:0 6.14 47.97
14:0 4.01 1.45
16:0 18.36 11.31
16:1n-7 3.05 2.50
18:0 3.20 3.42
18:1n-9 15.09 3.81
18:2n-6 13.92 2.78
18:3n-6 2.29 7.13
20:1 2.85 2.53
20:2 5.53 1.47
20:3n-6 - 2.29
20:4n-6 1.73 1.29
20:3n-3 - 0.48
20:5n-3 8.56 5.81
22:1n-9 1.09 0.80
22:5n-3 1.00 0.49
22:6n-3 13.22 3.71
Total SFA' 31.71 64.94
MUFA? 20.99 8.84
PUFA? 46.25 25.45
n-3 PUFA* 22.78 10.49
n-6 PUFA’ 17.94 13.49
n-3/n-6 PUFA 1.27 0.78
~1 not detectable.

'Saturated fatty acids.

*Monounsaturated fatty acids.

*18:2n-6 + 18:3n-6 + 20:3n-6 + 20:3n-3 + 20:2 + 20:4n-6 + 20:5n-3 + 22:5n-3 + 22:6n-3.
420:3n-3 + 20:5n-3 + 22:5n-3 + 22:6n-3.
*18:2n-6 + 18:3n-6 + 20:3n-6 + 20:4n-6.

PUFA (46.25 %)~n-3 PUFA (22.78 %) J n-6 PUFA
(17.94 %) &8 » n-3/n-6 PUFA Fh{E (1.27) » #kE
UG » H n-3 PUFA J n-6 PUFA & 8#C
BARTEEN 1~ 2 - LR R EEEH R n-3
K n-6 PUFA 8 8 » {EREESEHERR TSP
217 R 133 4% -

=~ BBRUT R B
BRI BRI FRP K4 » KE# 3 m™» &

BEBINE - BARITREH - LiEsEa
IKRAREIEREE R - /KRR 60 om Gk E
1500 L+ 7k & 20 L/hr  SRERS — A S PUEAT -
R 2.5 ton FRP 7K ch 4 i fEis 10 BB 2y
BEE 31.2 g+ FrERMEBOYIRR BRW - L EES—IR
W EmMDAERR REET, 1986) #83E17:88% - 81
TR ERTREATR RO I =2 (8:00 ~ 12:00 ~ 17:00) »
BB A TR GCE) BESEN6~9% &
AR 25 ~ 30 % (REREEE 6 ~ 9 %) - HEEE 0%
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Table 3 Effects of feeding an artificial diet and fresh clam meat on broodstock growth, the spawning rate,
fecundity, egg diameter, and survival of unilateral eyestalk-ablated female shrimp (n=10)

Artificial feed Fresh hard clam meat

Average body weight (g)* 3472108 33.40+0.16
Spawning rate

First spawning (%) 60

Second spawning (%) 10
Average fecundity (x10%)° 39.89 £4.14 58.46 £ 9.08
Egg diameter’

First spawning (pm) 2.650.02 2.68 £0.03

Second spawning (pm) 2.68+£0.03 2.67 £0.02
Survival rate (%) 80.00

"Not significantly different (p > 0.05)

fR - WHEEGRER R EE R R R E - KR
FEHITE 28 ~ 29 °C ~ BAHYER¥ETRy 30 ~ 33 ppt ~ R
200 ~ 300 Lux » E AR 30 X -
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H ~ R 5HT

(—) —ARED DT
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U.S.A) » DUEFE SRR 2 5 BiR| - HER
HE LT EYRE 100 ml EEEME - DI

B EMEERAN  BLUARK SRR -
FLEGHIEE -

#1712 Micro-Kijeldahl method (A.O0.A.C.,
1984) By LL Kjeltec system 1007 (Tecator) #
€ ° BEELL IKA Calorimeter System Mode C2000
HIE - AKX 2 A.0.A.C. (1984) HIJ5RH]
'ﬁ}_’ o

() RERLBEDHT

B bt irigia s IsE - KRE(LHEL
% LIRIHBE 474 (Gas Chromatography ;
Trace GC 2000) TSR AT - HER
FriS s RS (retention time, R.T.) B[S R84
# 5 (GLC refernce standard, Nu-Chek-Prep, 68A,
C17:1, C20:5n-3) Z A EHiFRI LTS - SSLAHES
LIRS R 58 e R - RIS R BB
(Hitachi d-2500) & -

N~ MET
LIBR T S55347 (one-way ANOVA) » 2347
BEHER  BEAERR S % -

M R

SRES 30 K7 EEEA] Table 3 Fiox - fARRRE
EC S BRI RS 5B —REEINAVEEDRER k% 40 % »
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Fig. 1 Cumulative ecdysis rate of unilateral eyestalk-ablated female shrimp fed artificial

feed or fresh hard clam meat.

Table 4 Water quality during the growth trial. Mean * SE (n=12)

Artificial feed Fresh hard clam meat
Water temperature (°C) 29.41 £ 0.49 29.50 + 0.50
pH 8.19 £ 0.06 8.17 £ 0.06
DO (ppm) 7.61 £0.20 7.60 £ 0.20
Ammonia-N (ppm) 0.06 = 0.01 0.07 £ 0.001
Nitrite-N (ppm) 0.06 + 0.02 0.05  0.01

BOUEHEZ 60 % Jff - BE R EEDIR - —#HMH
F3% 10 % » SRHEZ IS (40 x 10°) B
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7T REFR 50% » 55 14 KRFESE 100 % 0 5521 K
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AR -
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Feasibility of Replacing Fresh Hard Clam Meat with an Artificial Feed
to Improve the Maturation and Spawning of Broodstock
White Shrimp (Litopenaeus vannamei)

Bao-Shuenn Tzeng'", Min-Nan Lin' and Shyn-Shin Sheen’

"Mariculture Research Center, Fisheries Research Institute
Department of Aquaculture, National Taiwan Ocean University

ABSTRACT

This study was conducted to determine whether it is feasible to replace fresh hard clam meat with artificial
feed for broodstock of white shrimp (Litopenaeus vannamei). The initial female broodstock with one eyestalk
removed were 31.2 g on average. These were divided into two groups. One group was fed artificial feed that
contained 40% fishmeal and 20% squid meal as the major protein sources. The other group was fed fresh hard
clam meat. Compared with the hard clam meat group, the artificial feed group contained higher levels of crude
lipids, ash, gross energy, n-3 polyunsaturated fatty acids (PUFA), n-6 PUFA, and the n-3/n-6 ratio. There was no
significant differences (p > 0.05) in egg numbers or egg diameters between the two groups. However, the
spawning rate and the accumulated ecdysis rate of the broodstock fed the artificial feed were 40% and 80%,
respectively, which were lower than those of the broodstock fed the hard clam meat (60% and 180%,
respectively). The survival of both groups was 80% during the 30-d study. The results indicate that it is possible
to replace fresh hard clam meat with artificial feed to achieve maturation and spawning for unilateral
eyestalk-ablated female broodstock of white shrimp reared initially at 29~30 °C and 30~33 ppt salinity.

Key words: Litopenaeus vannamei, artificial feed, spawning
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