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Plectorhynchus cinctus fed a basal diet containing
supple mental soy lecithin

N \/\

301

SRR R AT HEGh fa A K L AEIE HLEI LR R
He TSR B L T I T R IR U T
TR RR A BT ATP BER S NASZIG i 45
FnT LA | O B O s o 1) N ol R A
RIS IEEIL - ATP BEEA N7 K
- ATP BEE VRS B 2 4

Ca® -ATPEEAT Nt K-ATPHEZ ATP BRI
I EER G . G’ -ATP BRI ca® B R
G B IS, ca - ATP B AT LURI ] ATP ZK A1)
Aetddl ca® AN IR ok, (A0 M B 4ERFIR )
Ca’ " WREE | MTAE AT M /MR — T RF o ca® ™ WRBE ST 0]
FAKEE R MRS okt I E 8 RE Mk
KERED, e’ =Ae MFER L LEL | e s
HHAHF PRI R E B2 5 e a0 e B 40
Mo, e HEs e AERNERR R ",
Kanazava 251" YEZ £ PAESE ORI IR IR T $2 T HELD
AR IIAR R A B R T WA HE i R
A BRI AR U R ) e P AT £ ) SRk D L T
DA | GEERSEI ca® - ATP BEITIE | A TTT S NAAT-HE
P EERE . IREARSI LR X T 1R SR
Y RYL , FCA TR SUBEIRR I EY 0 % ~ 3 %I,

Marine Sciences/ Vol .26, No.8/2002 55



Rt

Ca® = ATP W1 ELT 7 I SR P o P 388 I v 398 v
PESRBENR 4 LA 3 ool W ) HE O OEAE DR TIAS
I 3 % ~ 5 %MISEIGA Ca® - ATP WY LL 3G g B B
8 JUE VAN o 2 PO 3 0 i BRI , BB T @ - ATP YR
P 3 s /i AT ISR BN Ik B G 1

KA R YR FA I T | 20 - B
it N QPR TIE I R R AR R N
K- ATP FESRTERUN . AERER M rh | K £ 251
N, K- ATP B PR K 4 B 10 f% . 7L KT
- ATP B2 N B HEH LA F RS
5 a /s N K- ATP BN PRSI K f
MR R EHE Naa IR, o)
TEXTUR( Penaews wanna nei) AT Fa | ORI
R AERE SR IE R AR | At de I IR
é”éfjcﬂﬁﬂﬁ#%j? FIFE, X N v, K- ATP BEEPE 520

Al Re 2 N I AP AE S 0 AR AT I — A )
fﬁﬂ IRAEASLIG S5 0T 10 RS 4 fa R Ui | ie
AR SN BENRAR N 0% ~ 2 %H) , N T, KT - ATP
Tt P L 1 B OBl MR o 388 I 38 v | 76 R NI
B R 2 % Ze ARGy HIRVEA ; DRI Nk
2% ~ 5 %MISEAL N T, K- ATP WA LU ) i O
JRTS I R 3G i A, eI T N T, KO- ATP S
P 2 % Ze A5 ORI MRS I & A .

Couttean =7

5% 3Rk
1 XBENS . BEAMEHEf BN T ZE I R
1997,1 :22~24

2 AN FEGKOE TumeE . LS EIRIED I e K
BB AN MU ca® - ATP BRI Na ™, K- ATP R M AT
PERF 224 1998 ,29 :427 ~ 430

30 AUNBEEE L BENT R BB AN
A1, LAEWFFY 2000 ,29 :52 ~ 54

4 MR, mBAEH, M ARSHE
1999.

5 BOKAR AR A JET R TR
1994,

O S G = R Y R A SR &4 D -4 S Dkl bl
FIsgm AL 5 ) B T 1996 ,23( 6) -

558 ~ 561

JBE ca® *- ATP BV 1R

HiRRAt

HiRRA

7  Craig Steven R. et al.. Growth and body composition of
juvenile red drum ( Sciacnops ocellatus) fed diets
containing lecithinand supple mental cholire , Aquacultuer ,

1997,151( 1 ~ 4) :259 ~ 267

56 R

8

10

11

12

14

15

16

17

18

19

-3
11_@ ARTICLE

Zambonino Infante J.L. . High dietary lipid levels enhance
digestive tract maturation and improve Dicentrarchus labrax
larval development, The Joumal o f nutrition, 1999,129:
1195~1 200

Kosk Kosicka D. .Protein Kinase C and cal modulin effects
on the plasma menbrane Ca’ - ATPase from excitable and

nonexcitable cells, M. @Il Biol., 1997,173:79 ~ 87

Furvita H.ef al.. Requirements of larval yellowtail for
eicosapentaenoic acid ,docosahexaenoic acid, and 13

highly unsaturated fatty acid, Fisheries Science ,1996, 62
(3):372~379
Ibeas C. et al.. Influence of dietary m3 highly un

saturated fatty acid levels on juvenile gilthead seabream
( Sparus aumte) growth and tissue fatty acid compo-

sition, Aguaculture , 1996 ,142( 34) : 221 ~ 235

Salhi M. et al.. Effect of lipid and m3 HUFA levels
in Mcrodiets on Growth, Survival and Fatty Acid
Composition of larval Gilthead seabream ( Sparus
aunte) , Aquucultme ,1994 ,124( 1-4) : 275 ~ 282
Rodriguez C. et al.. n3 HUFA requirements of larval
Gilthead seabream ( Sparus aumte) when using high
levels of eicosapentaenoic acid, Compamtie Biochem'stn/
107( 4) : 693 ~ 398

Effect of m3 HUFA levels in

and Phgiology APhysology ,1994,
Izquierdo M. S. et al..
Artemia on Growth of larval Japanese Hounder
( Pamlichthys olimaceus) , Aquaculture ,1992,105(1) :
73 ~ 82

Kanazawa A. et al.. Effect of dietary phospholipids on
growth of the larval red seabream and knife jaw, Mm.
Fac . Fish. 1983, 32

Kagoshima  Univ., :109~114

Kanazawa A. et al.. Effect of dietary phospholipids on
growth , survival rate of malfomation in the larval ayu,

M m.Fac. Fish. Kagoshinn Univ., 1981, 30: 301 ~ 309
Poston H. A.. Performance of mainbow trout fry fed
supple mental soy lecithin and choline, Pwog. Fisl Cult .,
1990, 52 :218 ~ 225

Geurden I. et al.. Essentiality of dietary phospholipids
carp ( Gypronus cargio L.) larvae,

131: 303 ~ 314

Aquacultuer.1995 ,
Coutteau P. et al.. 'The effect of different levels and

sources of dietary phosphatidylcholine on the growth,

survivzl , stress resistance and fatty acid omposition of
postlarval ~ Penaeus wanna nei , Aquucultme , 1996, 147
(3~4) :261~273

212002 4/ 55 26 4/ 55 8 I



ARIEX * |7
11_@ ARTICLE

EFFECT OF LECITHIN ON THE Ca’*- ATPASE AND
Na ", K "-ATPASE ACTIVITIES OF JUVENILE Plec-
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Abtract

The experiment was conducted to determine the effects of supple mental lecithin in the diet on juvenile Plectorynchus
cinctus . Six isocaloric diets were fomulated by the addition of different levels (0% ,1 % ,2%,3 % ,4 % ,5 % of diet) of
soybean lecithin. The diets were fed to the six groups of juvenile Plectodynchus cinctus for seven days . The Ca® - ATPase
and Na ", K'-ATPase activities of juvenile Plectorhynchus cinctus were assayed simultancously by malachite green cok
ori metic method .

The experimental result indicated that the addition of lecithin generally i mproved Ca’ - ATPase and Na *, K'-ATPase
activities of juvenile Plectorynchus cinctus . The Ca’ - ATPase activity was the highest in the group fed 3 % lecithin ,

whereas the Na',K'-ATPase was the highest in the group fed 2 % lecithin.
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