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Lipids of the Crustacea

I. Lipids of the muscle and the egg of the prawn
(Pandalopsis japonica)

Koichi Zama, Toru MaruvaMa and Koretard TARAHASHT

Abstract

The total lipid obtained from the muscle and the egg of the prawn were
fractionated by using a silicic acid column, and analyzed by thin layer chromato-
graphy.

The lipid compositions of the muscle and the egg were as follows: sterol ester
and hydrocarbon 0.5, 3.1; free sterol 13.3, 1.2; triglyceride 8.0, 49.8; partial
glyceride 0.1, 0.6; free fatty acid 2.4, 2.4; phosphatidic acid 2.1, 0.2; phosphati-
dylethanolamine 19.1, 10.4; phosphatidylcholine 40.9, 25.7; inositolphospholipid
9.4, 0.0; sphingomyelin 1.4, trace; phosphatidylglycerol 0.0, 0.2; pigments 0.5,
1.3 and unidentified lipids 2.3, 5.19,; respectively.

The major fatty acids of these lipids were C,go Cg:y Cig:y Caos 8nd Cogg
acids. The individual lipid exhibited the characteristic fatty acid patterns.

# E1

PRSOIEE T 3 5k e VBB O AES L OMEY, TIBEFORERS 2 WS
BT B 1DIITONIZ A OBEL, FRE S5 2+ DOn 5 R 2B (Calanoida), 7 & B (Mysi-
daced), WSHIB (Amphipoda), *% 7 2 B (Euphausiacea) 'z ¥ Tit, % DRI SATERC €
7T UBRTHL, H#Y 2UBOEDIEEYREL, Rz bicER T va~N, XFR~
NED B EBBEINTH B,

—%, 2rHOBTIERER (Macurura) DIFB U Tit Ackman 53  Krzeczkowski®? dD
oAy T hxE (Pandalus borealis) 38X Lewis®) D 52 v D—f& (Pasiphaea sp.) DIEHi%E
AHRR, BEILS® OIMEE & BWEEOREOT CORE, EEULTY v 72227 VDR, HP 0
BEOWE~ © L PKE=L ¥ ORIRHRICET ARz ENALNS, LML) VIBBERREL
2 Dz, bPFHic deKoning 58 D Rock lobster (Jasus lalandii) DFF3TVIEEIFDY »J8
B L 2o ORIERMERCET 2 bOMBALRB T E I,

FH TR, AACEINIEERRTEEINI T 0 M T I COBAL L UORERS» B

* HEMSE AR E SR A LR

(Laboratory of Food chemistry, Faculty of Fisheries, Hokkaido University)
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HLUI-OTHRETS,
KBS I UHER

SHE: Y (P) i Fiske-Subbarow #, 2% (N) it Micro Kjeldahl #5i2 k 5 THIEL, 'Y +
Yo L4 v =it Hough OFEIC L - TEERIBHL 2,

IRBEERASDRIEIX Wako Gel G 2V 3#EI v+ 57 4~ (BT TLC IR X 5T, B
BIYAAIIE PR EE ST n-~ ¥ ¥ -2 — FOU-FEER (90:10:1, V/V), Y UIREESICIZ v ak
Nh-2 % )= V-EilE-K (75:20:1:2, V/V) 2Rz, BEEOHEE Y n= b2 5 &I 509 FilR%E
WREEL, B, 2BERSZHRNT 5130, Y U J§EIDTid Hans-Isherwood A, =2V
> Y UiBEiL Drangendorff 338, 7 2 Y VIEBEIZ= e FYIL-TE U B 22 NFUBELUR
WUz, BBERASDOHERITOWTIIT ABI T &Y e MERE 5T BSMIZFEMT 20T TLC
2RO, 509% W 2HBBHENLL FL LAY~ X - TRDI,

KISED IR I RS Y T 2 2, EFOMOFEICIIER * %/ — V2V TR
BB 2 F vz 25 VTR, B F6-D ¥X&n< 557 (FID), 10% DEGS & Chromosorb
WAW-DMCS 80/100mesh 2FETA LA I A H 5 & (Bmmx2m) 2V, &5 LB 200°C TH
W, EAETRUI

¥ 77 Sphingosine ¥3:it Gaver 59 DO EICHEL Sphingosine TMS FHBE{&k 2 MU 1248, HL 063
HAr2uau= by 57 (FID), 1.5% SE-30 &% Chromosorb 60/80mesh % ETALIZ #Z5RXH 5 &
(3mmx1,0m) %2FL, #F AEEE 210°C THT, ZOMRERDBEIRTRUI,

e 1973411 B 17 B, ALEEEELETECHREI NI ARY (465 [T, EHEE: 178, F
BEE 11, Tem) ZBML THIZH 27908 33 X U8 298g 2w i,

BHADER

BEROMM: BN 2790g (BER kb Bligh-Dyer S5 T2 1T\, 32.11g (1.15%) OL&REA
2B,

2EEONE: 455 16.00g 27 un ks CEBL, Y ABY T AITHEAK, Zuokili,
T b L ~VTIERBH 2, R1ICRTHREEG

soakNLEHE (ESA) OBSE: THIBBEIHYZIESARTABISAIn IS
THESEL, R2CRTER2EIL, 3 5iC Triglyceride XE 4 A-3, HEHEIERIER I E 5 A-4, Mono
5 X O Diglyceride [3[@i4r A~6 X b, ZhFhFEf TLC vk - THEE BHE2T-75,

Table 1. Fractionation of the total lipid of the prawn muscle on silicic acid.

. Eluti Volume, . .
Fraction solltrgﬁ% (;1:11 © Yield (g) Major component
A CHCl, 12.8 3.53 TG, ST, FFA
B Me,CO 4.7 0.32 ST, PA
C MeOH 12.8 10. 86 PE, PC, PI, SM
16.00 g of total lipids on adsorbent (800 g, 4.9 <96 cm)
Abbreviation: TG : Triglyceride ST: Sterol
FFA: Free fatty acid PA: Phosphatidic acid.

PI : Inositol phospholipid PE: Phosphatidylethanolamine
PC : Phosphatidylcholine SM: Sphingomyelin

CHCl, : Chloroform

Me,CO: Acetone

MeOH : Methanol
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Table 2. Fractionation of Fraction-A on silicic acid.

Fraction Eluting solvent (v/v) Vi(;}u;lle, Yield (mg) | Major component

A-1 Hex 500 1 HC
A-2 Benz-Hex (15:85) 1100 6 SE
A-3 Et,0-Hex ( 5:95) 1700 733 TG
A4 Et,0-Hex ( 5:95) 164 FFA, Pig
A-5 Et,0-Hex (15:85) 1400 983 ST
A-6 Et,0-Hex (30:70) 1200 20 MG, DG, ST
AT Et,0-Hex (50:50) 1200 33 Uk, ST
A-8 MeOH 1200 26 PL, ST
2.078 g of Fraction-A on adsorbent (120 g, 2.8 X 39 cm)
Abbreviation: HC: Hydrocarbon Pig : Pigment

SE : Sterol ester Uk : Unknown

MG: Monoglyceride Hex : Hexan

DG: Diglyceride Benz:  Benzene

PL : Phospholipid Et,0: Ether

Table 3. [Fractionation of Fraction-B on silicic acid.

. . Volume, . Maj
Fraction | Eluting solvent (v/v) i(:lu;lle Yield (mg) com;(;')(r)xl;nt
B-1 . 8 ST, ¥FA

B2 Et,0-Hex (15:85) 310 6 ST
B-3 CHCl,-MeOH (98:2) 370 105 ST, PA
B4 CHCl,-MeOH (50:50) 250 94 PA, PE

228 mg of Fraction-B on adsorbent (14 g, 1.2X22.5 em)

7t bEHE (BSB) OBSE:  Sterol, Phosphatidic acid i X Y BEDHFMIR®R L b 25
HBRYABRII AT b ERE > THESEL, R3IWWRTHREEHEZ, 3 5 Phosphatidic acid
IXES B-3 X h§8% TLC iw X b 578, 21715,

A9/ —LBHE (EAC) OBIE: E:UTYUIFEX Y25 EHCER 2 mabvsail B
U, Y 4Mh I MTEAME, Znukivh, Zuandkba-XE ) —vBIIx 2~V TOIEREN
Fo, BliRTERPEL, CORHERI YRL4ORTCL {ES C-1 X bES C-6 D 6Hs
11655 5511 1 0% 4o
. Phosphatidylethanolamine: 3=} U T Phosphatidylethanolamine J b 7z % &4y C-3 iZ Rouser
510 phkick 5T, DEAE #vu~X# 5 4 (30g, 1.8x45cm, 7&5 — b8 AR, 440
mlDZuakih-2%7— (7:1, V/V) CERTIESZERNIE, Zuekiba-2&27—
(7:3, V/V) 550 ml T¥H %47 Phosphatidylethanolamine 268 mg (P 4,16%, N 1, 829%, N/P 0, 97)
/I,

Inositol phospholipid: 4> C-4 120mg X HWP TLCixk bt v b —ob, FYku~—~20
BIOPOEEEME, 7 /EBELIVaY L OFERMED Inositol phospholipid & F A4 538K
95mg #2H/Iz,

Phosphatidylcholine: 3= > U T Phosphatidylcholine X b 7z 3 4> C-5 1.26g 28K 2/ — v
ML, 7ViFHI5 A Merck, 36g, 1.2x28 3cm) LA, 959 =&~ 720ml THH
247 1,09 g D Phosphatidylcholine (P 4,029%, N 1,809%, N/P 0,99) %2457,
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CHC1:~MeOH
mg CHCIa l 95.5 l 90:10 | 80:20 60:40 l 50:50 l20180| MeOH 0.0.
6.01 A 0.6
5.0 i Lipid 0.5
4.04 0.4
i Phesphorus
3.0 X / }0.3
2.0 VA 0.2
; RAY
1.0 A . rn.t
o~
Tube o, 50 100 150 200 250 300 350
I c-1 lc—z | c-3 I c-4 l C-5 ' c-6

Fig. 1. Fractionation of Fraction-C on a silicic acid column. Silicic acid column: 450 g,
(4.9x53.3 cm) Each tube: 25 ml

Table 4. Fractionation of Fraction-C on silicic acid.

Fraction Tube no. Yield (mg) Component
Cc-1 1~69 155 ST, PA
Cc-2 70~-95 136 PA, PE
Cc-3 96~159 2740 PE
4 160~-209 316 PI
C-5 210~-328 4576 PC
C-6 329~369 340 PC, SM

8.961 g of Fraction-C on adsorbent (450 g, 4.8 X 53.3 cm)

Sphingomyelin: Sphingomyelin & Phosphatidylcholine DESHTH 5 E4HC-6 150mg 2 %
etk =—F VL, T—F A REEOM Sphingomyelin 281z, CODE FHIF NI A
(5.0g, 10x7.5cm) kL, 165mI DY Fuf-ruutia-22,—1 (1:1:1, V/V) THH
U, TLC Wit B—TCHER®D IR 2~ b & —F3 238 Sphingomyelin 45mg 2877,

Phosphatidylcholine 35% 7 Phosphatidylethanolamine @ o &L B GIDIKEEE:  Pho-
sphatidylcholine 66 mg % /K = —~ 7 WIC IR, 5mMCaCly KIEWRICIEBL 12~¥H (Crotalus ad-
manteus) %*MA, 30°C, 4 BrIBERAM% T\, %1 Phosphatidylethanolamine 43mg 2D\ T %
WERAR~NEERZ BT 50 RFEIRERIB 21T o120 WKIBERBIZZNFNT 1887 5 siefkl
T —~F VTRl %" % » ~ V' C Lysophosphatidylcholine ¥ 7213 Lysophosphatidylethanolamine %
U 12, Lysophospholipid 2K 3MEL T H 56 N3 BB % « ALiGIFR & LU, WIFEx~ 7V THRH
TN % B PIIRAIERRE Uiz, TG ORRIBMERIRRS IRTEBITH 3,

Sphingomyelin QM 4y: Sphingomyelin 33mg % N ¥EEE-x % / — 0 L HEF T 100°C, 6 k¢
[k & % 170 19mg ORRIHEE » F V= 25 v & UF Sphingosine HERHEIC 1872, £ D Sphingosine
R X b 10mg @ Sphingosine IFHE#HIZ, T DMERIIKR6ICFRTERHTH 5,

NolER

EROMMESFE: JI298g (BRERE) k) HADOHE L FIRI Bligh-Dyer #hiz & - THill % 17
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Table 5. Faity acid composition of the lipids obtained
Jrom the prawn muscle.

S Lipid PE PC
. SE | FFA| TG | MG | PA | IP SM
Cn: m \ a B a p
12> L.7| 09| 20 0.1
14:0 21| 21| 51| 68| 11| 1.1| 0.9( 0.9| 5.7| 2.8| 3.8
1 0.9 0.4 2.5 1.7 0.2 1.4 0.2 0.6
2 1.2( 07 0.2 | 0.4 0.3
15:0 0.6
16:0 8.9 57| 15.6 | 27.4 | 11.4 | 21.8 | 27.6| 2.9(37.3| 1.9|156.7
1 8.5 9.5 16.1| 15.2( 12.2 | 3.7| 8.0 | 4.8 |17.9|20.4 | 10.3
2 2.2 19| 387 1.1} 09| 06| 0.5| 0.3 3.1| 16| 1.4
18:0 1.8 13| 22| 26| 24| 87| 26| 0.9| 28| 0.2 2.7
1 159 9.3 | 24.0) 22.4| 27.9 | 22.5 | 35.6 | 16.4 | 24.1 | 39.3 | 17.6
2 2.1 2.5 2.1 5.3 7.2| 21| 2.4 0.8]| 3.4 2.7
3. 29| L0 2.0 26| L0
19:0 L2 1.3
20:0 0.9 2.7 1.8 2.9/ 3.2
1 22| 1.6, 29! 3.2
2 0.1| 0.2 0.4 0.2
3 L7
4 49 66| 3.0( 26| 1.6| 4.0 1.2| 44| 0.7] 2.3 |1L7
5 19.2 | 27.4 ) 11.0| 4.9 18.4|25.1 | 11.7(26.6| 1.8|19.4| 5.8
21:0 1.6 0.6 0.5
22:0 0.4
1 3.1 24 6.8| 0.7 1.1
2 6.3
3 54| 3.6 0.2
4 0.4 0.4 18.2
5 L8 1.1
6 179 23.1| 6.3 11.4 4.9 38.2 6.2 | 0.4
Uk 3.3 0.9 1.1
Table 6. Composition of sphingosine base of the sphingomyelin
obtained from the prawn muscle.
Cn: m tg (min) % Cn: m tx (min) %
14:0 1.3 8.7 20:1 8.8 4.9
16:1 2.3 519 20:0 9.8 tr
16:0 2.6 tr 22:1 17.8 tr
18:1 4.5 34.3 22:0 19.5 tr
18:0 4.9 tr 24:0 34.6 tr

1> 28,68g (9,62%) DAEE#BIZ, CDHD26,41g iIC 10 FERD 7 b 2MA, T2 FUAE
#$16,05g BT+ b NEEE 10,352 WHBIL T, Fi#E% TLC CRIEUEERE, ®iEEdEsL
THMIE, BERELILTIVBEL L3 L EBED LN,

TR (ESAS) OBSE: HEHASL19g 25 4BA 542 o< bEREHESEL,
FTICGRT R 21572, Triglyceride 35 X OFREIRIRRIS T 2 RS & 35 AS-3 55 McCarthy!»
DF B> THEL I, TRDOL—F VIRERLTIZ AS-3 208mg 274V r A8 5 & (5g,
1.0x14,0cm) i€ AL, x~37, 300ml T Triglyceride 280mg %, Wi T 2% ¥@-x~F
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Table 7. Fractionation of the acetone soluble lipids from the prawn

egg on silicic acid.

Fraction | Eluting solvent (v/v) Vguﬁe’ Yield (mg) cof;gﬁznt

AS-1 Hex 390 4 HC

AS-2 Benz-Hex (15:85) 80 1 SE

AS-3 Et,0-Hex ( 5:95) 1780 48 TG, FFA
AS+4 Et,0-Hex (20:80) 1370 13 FFA, 8T
AS-5 Et,0-Hex (30:70) 780 a7 ST, MG, DG
AS-6 Et,0-Hex (50:50) 780 3 Uk

A8 MeOH 780 324 PL

1.193 g of acetone soluble lipids on adsorbent (67 g, 2.0X58.5 cm)

CHC1:-MeOH
mg 1 CHCls I 955 |90:10| 80:20 60:40 l 50-29 IMwH 0.0
9 1 T Lipid '# Phosphorus ;'\‘-‘ - 0.9
t
b
8 1 R - 0.8
R N
it e
7 - : %3&‘-: 0.7
1
i =.
6 1 ; ' H - 0.6
| . !
i i 3
51 ! ' ! - 0.5
P : \
44 i 3,"'-‘ f: i 0.4
H BH ' ! 1
H ! \
37 A ; \
It H
2 i \ i
i
11 /
Tube no. 50 100 150 200 250
A1 AI-2 |AI-3 |A14|A15| A6 | AL-7 l Al-8 |

Fig. 2. TFractionation of the acetone insoluble lipids on a silicic acid column.

Silicic acid column: 180 g, (3.3xX55 cm) Each tube: 25 ml

300m! CHEEEIENEL 3mg 2181z, T 12E4 AS-5 & b#i% TLC i€ X 5T Mono ¥ X ¥ Diglyceride
Ea% &z

T FTFD (ES A OBSE:

186 —
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Table 8. Fractionation of the acetone insoluble lipids from the prawn
egg on silicic acid.

Fraction Tube no. Yield (mg) Major component
Al-1 1~40 (4] HC, SE
Al-2 41~87 785 TG, PA
AL-3 88~113 401 PG, PE, LysoPE
ATl4 114~125 173 PE
AT-5 126~-143 ('t PE
Al-6 144~177 81 Uk
AT-7 178~.216 1323 PC
AI-8 217~-267 1214 PC, LysoPC
AT-9 268 37 Uk

4.360 g of the acetone insoluble lipids on adéorbent (180 g,
3.3 xX55.0 cm)
Abbreviation: PG: Phosphatidylglycerol

Table 9. Refractionation of AI-3 on silicic acid.

Fraction Eluting solvent Vi(;lu:;lle, Yield (mg) oog;ggzm
AI-3-1 CHCl, 300 10 PG
Al-3-2 CHCl,-MeOH (7:1) 450 66 PE
AI-3-3 CHCIl,-MeOH (7:3) 450 42 PE
Al-34 MeOH 900 21 PE, LysoPE
AI-3-5 CHCl,-MeOH (8:2), 500 103 LysoPE
containing 10 ml of
NH,0H and 0.025 M
Ammonium acetate

355 mg of ATI-3 on adsorbent (25 g, 1.8 X54.8 cm)

HE2 iRk TERyEr, CORMBBRL HRSITFTCE LES AL X b AT-9 © 9EHT HHIL

-
-0

Phosphatidic acid: Triglyceride & Phosphatidic acid X b 7t 2 H4> AI-2 647mg % 7 w u kv
LICYERREL, AWy T 5 (50g, 1.8%46,0cm) ICHEA, 700ml O 2 o v kb AT Triglyceride %
FETAES (603mg) EXHIR500mI Dy ankiva-xks—n (9:1, V/V) T Phosphatidic
acid 2 & T AES (A2mg) 2BHUI, BED 9mg 2o vk sl IFEL, DEAE o~
XH5 A (5g 1.8x11,0cm, 77~ bE) WEAH, 2wanks 200ml TEHEZT 15mg
DOIEERBIZ, ZD b0 TLC itz i—X ¥ » P 2FRL, PRBIFIV en—nihik, V2B
U7 o EERMETH b Phosphatidic acid & FEIEL 12,

Phosphatidylethanolamine: Phosphatidylglycerol, Phosphatidylethanolamine 33 & O' Lysophos-
phatidylethanolamine k b 72 2 &4 AI-3 355mg L b RO RTEEBY r AMH I & ru~v EK
& b ¥ Phosphatidylethanolamine 108 mg (P 3,549%, N 1,499%, N/P 0,93) %57,

Phosphatidylcholine: =z ) | T Phosphatidylcholine X b 7z 2 @4y Al-7 1258 mg % &K=< &
) —~VITESIR, T F A5 s (48g, 1.8x20,5cm) A%, 35T 800ml D 95¥ =4/ ~uT
YEH % 1T 547 mg D¥ER Phosphatidylcholine (P 3,429, N 1.63%, N/P 1,05 %%z,

FRROEHBER: HRoHRIEED IR O RER v 1205k & Rk L TRIEL, #10
‘C%Tﬁ%%ﬁf: o
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Table 10. Fatty acid composition of the lipids obiained from the prawn egg.

Lipid PE PC
SE FFA | TG |MG+DG| PA
Cn:m a B a B
12> 32.5 1.2 4.5 1.4 5.1 | 10.0 | 16.6 2.7
14:0 4.8 5.3 8.2 .7 3.3 4.0 1.3 0.7
1 0.5 0.3 1.0 1.0 0.4 0.7
2 0.5 0.4 0.7 0.7 4.7
16:0 23.6 | 18.7 28.6 23.0 | 17.5 9.4 9.5 1.7
1 10.3 | 20.7 22.7 12.7 | 10.6 | 14.5 7.2 2.5
2 0.2 10 1.4 1.7 6.9 :
18:0 1.5 0.8 2.2 2.7 10.1 2.6 0.7
1 50.0 | 30.7 25.4 28.4 | 32.7 | 20.2 | 29.8 | 32.3
2 19 1.4 1.8 2.7 4.1 2.3
3 4.2
20:0 64.1 2.8 7.0
1 2.0 19 4.6 5.3 41 1.2
2 0.6 0.8 0.8
3 0.2
5 4.0 3.0 58 | 17.6
22:0 0.3 5.0 6.8 9.9
1 tr 0.1 | 1.3
2 12.5 4.6 0.2
3 3.4
5 0.2 0.1
6 3.0 2.4 2.4 | 13.0
Uk 3.6 2.0 1.6 2.5 8.5 8.0 | 1.7 2.3
Table 11. Composition of the lipids of the prawn muscle and egg (%)-
Lipid classes Muscle Egg
Hydrocarbon+ Sterol ester 0.5 3.1
Sterol 13.3 1.2
Triglyceride 8.0 49.8
Partialglyceride (Mono+ Di) 0.1 0.6
Free fatty acid 2.4 2.4
Phosphatidic acid 2.1 0.2
Phosphatidylethanolamine 19.1 10.4
Phosphatidylcholine 40.9 25.7
Inositolphospholipid 9.4 —
Sphingomyelin 1.4 tr
Phosphatidylglycerol - 0.2
Pigments 0.5 1.3
Other lipids 2.3 5.1
A& & CIORERAER

AN S Aree bERE > TES MIZEFEMTOVT TLC 2470,
THRZEHL, 1L ITCRTIHBR2E,

z

%®

Frob AP ~Eo

PMEORBCETAMRII I 2 P RDOTOIONEL, ILREAPBETRIY - =
EOFFT ¥ ORBICET 3 b DIV, BREINIFRATINRRICET 3MERDL,
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ZHTIRE VN7 A COBHRB IUIERE DN TRMNL &R, JEESRIIFAFLI5% &
Y10 9,629 THNTHLBRTREL BV LA LBHOIRES BIZK? OBED e v L K&
s, Bills® R > THREINEHEE=C L HRENC EXBED SN,

FEEARRIZ # 11 i SRL T2 X i, #5A Tid Phosphatidylcholine, Phosphatidylethanolamine /g &
DY LR LU Sterol ZERLFE L, VWHWSHMIBENETH Y, Triglyceride s & OFHEIRR
B, —HIRCR Triglyceride 75 ¥ ORFBRBIEREBESHE L, BARO= 3 V¥ —FHEUTHAS
n3b0LELZLND,

FFAIEEIC Y & 7z Inositol phospholipid IZIFIEEIC D 5N, T IMERIC MEBFET 2
Phosphatidylglycerol i2 5 ISEIC 2T 6 11721, —F5 Sphingomyelin 25 X FIIRE D IR
FIFEEL T B,

#H & b 785 N iz Sphingomyelin (3% 6 TR L 72 & 9 1€ C14~Cas Sphingosine a3k 2R & 7§
2%, #@Efkiz Cue Cis-Sphingosine HETH 5, LD & IINGIFPLAIED Sphingomyelin 3
C1s-Sphingosine % RS & LT 5 C &%, Moscatelli 512 DY Y § = (Procambarus charkii)
X b &5 11z Sphingosine HIEEHS Cya 36 X T Cio-Sphingosine % EHE LTV 3 EVIRELE
ADDREEDPHETH S,

RSB R L T 5 8RR IE Creo Crets Crais Coos 38 X T Cozie EVIERS T, 2 NFNORE
TELSHHEL T3, U LIBROEEIRL Y Chs OXERBOSD 2 EBRL D425 7,
BOBRIEFHBROBELRE - T3 L EBED LN, ILFA—EMOBHTIHREBIOELN
1mADOTIE, FhFENGRMZ BHBERE KL T3, THOOLHHD Sterol ester T Cigo,
Cie:1, Cis1, Coos To33 X TF Cone BRDS 30 6 ZIEEL L U THEL TV 3 DIHL, IO DT Cre
LT O L O° Cono BB KE SR ED TV 3, F 12580 Triglyceride T2 Cooz 2 £ BHL, B
BODIRELIFEL TS Cong BERNVTV S, 354, FHAD Phosphatidic acid 12 Con:s B2%
ZBEHELTCHEI bbb 5 S, JI0 ORI DRI EEINTIV,

#5123 X 0°9PD Phosphatidylcholine ¥ & I¥ Phosphatidylethanolamine @ e, g fLiZ R T 2 BB %
BRI Y > TRNL, ZOBRPESBIFRIVITRLIL, ChoORIDBLLLLIH
i3 L 0SED Phosphatidylcholine Tl e fric i3 AAFOfRIAERYS, 8 fLiCid FALFEED &L RIHRLS &
CEELTWA L ED@B SNz, —F, Phosphatidylethanolamine Tid ¢ DRI D25 TU
RETIEV, UbL OB EERRIEBOZR & OREE TRRRH T 2BETH 5,

AR SCIZIET 49 £ 4 BOBAKESS R LT 5LAE L O BAKEFSIEEIHAKIT
THHEBERL 12,

X [
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