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ABSTRACT Phospholipid is the predominant polar lipid which plays a central role in growth per-
formance, survival, salt-resistance, and temperature tolerance for fish, especially for the larvae. The
biological characters of phospholipid, its digestion, absorption and transport in fish, its synthetic path-
ways, and the interactions between phospholipid and cholesterol were introduced in this review. More-
over, differences in the requirements of phospholipid between fish and crustacean were compared, in

order to provide a theoretical guidance for the applications of phospholipid in fish culture.
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1 PL BYEYFHHE

PL 2 Hil TR MBERR 4G & WA A= 9. Horp PL BEARGR (BR8N, PC) (BEME £ Bt (i , PE) (BENR
BEALEE CULBEREAR , PL) FBRARME 22 2R (PS) J2 4 Rl # WA B . AR RS0 PL AEA R Fh b i FE AR
FATA] , SR, RIS T[] — 2 fh A A2 PL fOFEFHRCR WA 22 53 (Kanazawa et ol 19811983 (1985) , #F5%
N, PC A PT 2 PL P e gE A K YT MR S3 , JUH: PC BN 2 6 P de s O B . PL A O B 5 AL 5 IR 7 R
(Essential fatty acid, EFA) IR , UL F A P48 ( Sargent et al 1997 .1999a.b) , HE AR Y PL 0] LIRS H £
FE IR BT, ARG LR 2 R T BRI IR A5 , % T TH AL RE 1 i AN S8 36 B A HE R0 F 58 28 2 (A 4 Hi BEAE ]
(TEHFIESE  2004) o FLAEMEIE PL i 203t iz —  fapRkrb s in B 2L Aty PL AT £ 2 #8283 N
Ne WG4 (Hung et al. 1997 ;Craig et al. 1997 ;Kasper et al.  2003) , PL i & M E L TE S WA BE
Sz FHES I PC B IRUBORE Fr] A5 W 4 S SR A R £ S 25 B vy 1 AR B0 AR, HL PL SR A4 AR GRFN 2 A
A A R T EACE B TS (Ishihara 1997 ;Saito et al. 1997 ;Koven et al.  2001)

2 PL HUEH R FNEEE

25 PL AL RSO 2L s b AR AL, 0 e BB AR 43 6 A B NG B ZE LT R R Ca®* A AR FH R 43/ PL,
KA FEE =k 1B L TE RS ( Henderson et al. 1987 ;Sargent et al.  1989) , 1-BLELE M #ENE & PL 1
— AN TN | T A SR VR R, AT BT AR N B B 7 , A IR T 3 A LR R AR S BRI I A, 1)IS
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PranH it A BERR 7T 2 pEACAS, IR 105 R AT g — D WA AL, 25 R & LR ER AT LA N PL Y PG, IEAR AT LA i
e H B AR S HAW W ot o BRARITIR A1, PL BT AL W1 JL-F- 38 2 K IS PR Y , ZE B N 5 T, Koven 55
(1994 ) 7ERZZBFRYBIFFE 3 1, W 18 PN WA 04 7K A 38 0 0 25 AR T =1 a5 e

BENR AL PL AT A Fe v B VR AR IR I Xk PL B2 A T A T B A 1) A= D R 2ZH 2L AN [] , PL
Mg 5>k 5 26, 00 A, (A, B.C HI Dl H A N BENERE B ZWEIREE A, ARG .. BN 5FH/EM T PL 2354
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Je B L, T K i i A BRI — 26 4, T PL 9 B 19 HDL fORL W) 82058 B B v %% 18 5 25 (AT LDL ( Tocher
1995)
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filK(D’ Abramo et al.  1982) , Tfij HJH [ st ] H fig e i 22 il ipk 22 A9 s A8 B 2 IR (D Abramo et al. - 1985)
3 PLAMRE

PL & A2 i it 2 S thFE i FLsh W, — B0 PL A RN 32006 iR 4E (Lykidis - 2007) , 5351
M B NE K ( Cytidine 5'-diphosphocholine , CDP) - H i i i 42 A1 H i g ( Diacylglycerol, DAG ) & Wi 72 .
TSR N 3RS EA# 2 ( Dihydroxyacetone phosphate, DHAP) 7£ o- H G B 5% B2 1 60 VE FH R 5 18 B iR
BRALIE W R 2 ( Phosphatidic acid, PA) o 8 7 B B2 B 09 4F FH A2 L AR 6 H vl DAG, DAG Wi — 0 5
CDP-IRffzk CDP- 2 FE AR 6 i PC AR E £ B2 (PE) (Tocher et al. - 2008) , i P15 PS M CDP-—fig
P H v 5 U ek 22 2 FR A PLO sk 22242 ) G BVE R T AR L. S5 3R W1, PE (PS il PC Z [u] W] LIAH B %4k
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Fig. 1 The synthetic pathway of phospholipids

Tocher 55(2008 ) IAKy , K P 84 PL & 8L S FL 30— 2, i PC /R 2 PL 2 —, HA g #vh
i B 2 Y R 3 il 2 — CTP ; Phosphocholine cytidyltransferase ( CCT) TEAS 3398 5¢ 7, B HAF SR 78 £ 1 i fk
LA TR B £ 04 i K rhoRs i 21 CDP-ARGR - H-i0 — i 8% 19 0 i 1 4% #5 8 (197% J1 (Holub er al.  1975b; Leslie
et al. 1975) 1 H., Oxley 55 (2005 ) i 2 %5 K PU -k i £ ( 29 L1g) I IA FERE ORI S L 3l CTP B3 7 ke
B HRUIESE TG I PL ) E 2GR i@ COP- Tl —HgiR A M DAG & BG&RE , B K™ 3h ¥ 5 FLsh )
TR G R AL (Hazel  1990) , Hazel (1990 ) 7F fif: 61 fHF 41 i v A9 A58 IE SC PE Al PLAEH A PL 39 & BGR
AR FFLS YL, T EIEAER T A PL G W5 i A A G068 W] 7 218 7R Jy il S B £ i) 5 PR 2 v
B X —PAESE T AW, Bl IS PA S A5 B PL(Holub et al.  1975a;Tocher  1995) . {HAm| %}
H PL & 5 AT R sRoKF- E 2 a2 PLAY G X — ML IS A TEAE (Kent  1997) , 7/ BT ST P & 2R, 5]
Bhrb PL 3t i 520 1 CCT mRNA B3Rk, IAH PL A6 B2 B o 1o AL 42 ), (H X — 4510 04 5 238
1t HA Y TR Y S 1 — 2D SR IE

PL & B PR32 Na ™ 1 32 5l 1 FAH RS 375 P A 52 e, 5 2R 05 (2008 ) i 52 6 W, PL BB AT A5000G B i f
ff HEAARN Na® K -ATPase fil Ca’* -ATPase ({7, Whitney (1974 ) B 5% 32 W1 , 24365 7K £5 B I Ast, w11 9%
T M Callinectes sapidus S5 PE 1 PS & i it i 0, X W] PL 5 Na ™ ZE09 ATP BiE A OC, BN PE
1 PS Al G Na* 95518235 /K (Rojas et al.  1965)
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T30 W A S 5 v — e Y Sl ) [ R S U RS B DR S S AR IR AR S . Hosh I
) 55 I A 2 A g FEL T B ) BE 1 A5 BR (Teshima 1997 ), PR i5 7EARD Ak p kb 78 I 1 52 , PL 7 JH [ 95 1) 5 i
PR R PR EAE . PL AT L A R A iz Bt ik U UL PR 2021, K 05 7 v i B i gk £ v i g B
WA A [F] B BBt 4% #6 1i3 ( Lecithin-cholesterolacyltransferase , LCAT) f A AL , LIIG 3 1 B9 2XHEA T 14 A il , Tl
NRFEAZ PC RT3 AN RN B IR AT ] REH (R 24 i 25 [ B LA S 6 LCAT ( Teshima et al. 1986) , T
EE] N EAEH

Gong 55 (2000 ) W58 &30, 1Dk PL 55 IR [E AR 52 i PLAAE XS UR Litopenaeus vannamer A=A HIFE R - HA
AR B AR DG, e 4 AR X PL %) 5 5K o 2 Bl ) ek e JIEL 11 B2 55 5 A il 20 17 3 34 . > DRk v I T 2y
0. 13% B}, A MR X BER T SR 4 1. 5% |, 107 24 4] I 1 55 et 9 20 38 0. 05% B, FHOX) PL ) oK 2 I 38 22
5% , ] WLAREH R AN PL ] DS 29 BERVEH] o 107 Sealey 45 (2001 ) BFFE R B, fapk rp PL 55 fIH [ o 55 1
X ARSI A K AT W 45 St SRR JO R A R [ OB A ST R W, PL X JIH [
(875 29VE ] 3= AR BUAE S AR LR RL v, DK S48 1 2 1 U5 0 it A v 8 1. 0% g JIEL [ e O b o4
it (Twibell er al. 2004 ) FIZF 6 (Chen 2006 ) 134 H AR FRNHL (4 {H D)ok Sy 32228 IR, fa)RL b B
[ it o) A KA B 2 52 ( Bjerkeng er al. 1999) , 35k 3 W A [] st 2 5 0 0 44028 A 52 ) 5 1) L 2R TR A G
(Yun et al. 2011),

5 BXERRHYX PLEZENESR

PL 254058 2% , & AT B2 PRI BRI 2 5, A7 JHE 0 A 4 B BT s SE i A7) 1) 5 1 A B 5 B ek
fitg ¥ 73 W BE S A BR , S8 PL & 1832 BH ( Kanazawa et al. - 1981) , PRIMGIREAKAF HE 0 1]k b ) PL AR H 5UE%, 75
BRI PL O RSV A A K R . M 20 4l 80 AR B B f5 A i Plexoglossus altivelis (Ka-
nazawa et al. 1981) | 5 it Sparus aurata ( Kanazawa et al.  1983) | 45 £t Oplegnathus fasciatus ( Kanazawa
et al. 1983) [ Acipenser transmontanus( Hung et al.  1988) T4 Oncorhynchus mykiss( Poston 1990a)  4c4L
fifi Pseudocaranx dentex( Takeuchi et al.  1992) 7 & Paralichthys olivaceus ( Kanazawa 1993)  ##ffi Cyprinus
carpio( Geurden et al.  1995) . KZEW} Psetta maximus( Geurden et al.  1997b) B & Dicentrarchus labrax ( Cahu
et al. 2003b) i K i Pseudosciaena crocea( X 4:FE 2008 ) 2547 MEM P VEL 6T PL TR EMIAFST, 45 R 3
U1 4 FESRE PL BT B Rk 20— 129 | S0oh oK it K f4F PL AR B, 16K P REBE R B 2
B, BEE R R A, X PL AT KRB MEAIC, S R Rk 5 7. 5 g B, fRDBH RS TAS  PL,7E 163 5 - 10 g
IBEFEAS BIARL R A58 . AT IR AR R A4 Pkl f PL (R T SR B M R A, AR R W, 5 g DL b i fa fA ] et
ARG U PL(Tocher er al.  2008) . 1A JCAFERXT PL 752 A4 HE LK, 90 KB H AXFER P, japoni-
cus {FURFI H ASEXFUR M. japonicus {1 HF ) G BERE 75 R ¥ 5 3% (Teshima et al. 1982 ; Kanazawa et al.
1983) , Kanazawa 45 (1985 ) By 58 R H, H ARXTHRXF PL AYF5K A 6% X S 1apEHOR[R B BRI IR OC . x4l
IR R WX PL F5 s R /N T 3% ,3X 5 AL Bl A AR YA RE A %) PL 75 SKBEAIR

6 RE

PL XK 7= ) 0 e A= KA HT 2 Gl i R s i BFSE IR S , R, PL FE A DRk 8 1 FH I 7 A — 2L R
B A AT 10 SV < 1) A 52 L s 4 5 5 45 B e 2T
Wi 2 R Hr v 8 BE 1145 (Coutteau et al. 1997 ;Takeuchi et al. 1992 ;Kanazawa 1993 ;Weirich et al. 2001) ,
RSP T2 B PL 4 BARIPBUB AP L A7 (Fontagné et al. 19985 Koven 2003 ;Zarmbonino
et al. 2001 ;Hamza et al. 2008) ,3X 5 M2 PL ZEK =32 50 i B — AN BB 2,2) RS RZ &% HIA
R AR A Zrh PL 05 BGRAR S I FL S WAL, (HE 75 30 5 22 PO [R) B2 P i 0 28 AT B0 E S 505 3) 7K
IR A A AETE 40 PL 7 B R ) AT R T PL 05 5 TR 298l e e 2
S 4) PL A LRI AR
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