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Abstract

In this study, the lipid components of three species of shellfish included oyster(Crassostrea giges),
top shell(Turbo cornutus) representing salt water shellfish and corb shell(Corbicula fluminea producta)
representing flesh water shellfish were analysed and nutriontional significances were discussed.

Analysed the total lipid composition, and the fatty acid and sterol composition of total lipid were
determined. The lipid was fractionated into three lipid classes neutral, glyco and phospholipid by col-
umn chromatography. The fatty acid composition of each lipid class and sterols were determined by
gas liquid chromatography. The lipid components of total lipid and neutral lipid were estimated by
thin layer chromatography and TLC scanner.

‘The results were as follows:

Total lipid contents of shellfish were 1.8% in oyster, 0.4% in top shell and 4.0% in corb shell.
The contents of total fatty acid in total lipid were 80.7, 71.2 and 73.2%; and the contents of unsa-
ponifiable matters were 15.4, 18.1 and 23.1% respectively.

Total lipids were mainly composed of triglycerides, polar lipid-pigments and sterols as major comp-
onent, and hydrocarbon-esterified sterols were determined in each sample.

The major fatty acids in total lipid were palmitic(37.0%), eicosapentaenoic(13.5%) and linoleic
acid(11.2%) in oyster, Octadecatetraenoic(15.8%), palmitic(11.2%), oleic(8.6%) and linoleic acid(8.1
%) in top shell, but palmitic(34.0%), linoleic(12.3%) and paimitoleic acid(9.8%) in corb shell.

Particularly, the contents of eicosapentaenoic acid of oyster and top shell were higher than those
of corb shell. Sterol composition from three species of shellfish were mainly consisted of cholesterol
(42.7~64.09%), brassicasterol(15.6~24.7%) and 24-methylenecholesterol (4.7~21.9%). But sitosterol
(5.3%) was detected only in oyster and 22-dehydrocholesterol(12.9%) was only in top shell.

The contents of fractionated neutral lipid was commonly higher than that of polar lipid in each
sample. Glycolipid and phospholipid in polar lipid showed similar in quantity.

The neutral lipids were composed of triglycerides(33.0~36.7%), free sterols(25.7~31.2%), ester-
ified sterol(12.4~23.7%) and free fatty acids(5.1~11.7%).
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The contents of triglycerides and free sterols were higher than those of free fatty acids and ester-

ified sterols.

The major fatty acids in neutral lipid were palmitic(28.4~26.4%) eicosapentaenoic(18.6~21.9%)

and linoleic acid(9.0~5.4%) in oyster and corb shell but octadecatetraenoic(14.5%), eicosapentaenoic

(13.5%) and palmitic acid(12.3%) in top shell.

The major fatty acids in glycolipid were eicosenocic(10.2%),

palmitic(12.1%) and linolenic acid

(10.2%) in oyster, Eicosenoic(26.09%), octadecatetraenoic(14.6%) and eicosadienoic acid(12.9%) in
top shell. But eicosadienoic(21.4%) stearic(14.6%), octadecatetraenoic(8.5%) and eicosenoic acid(8.

52 in corb shell.

The major fatty acids in phospholipid were myristic(16.0%), stearic(10.6%), eicosenoic(10.5%) and
palmitic acid(10.3%) in oyster, Oleic(22.2%), stearic(20.7%) and linolenic acid(11.8%) in top shell
but eicosapentaenoic(25.1%), myristic(8.7%) and arachidonic acid(8.3%) in corb shell.
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Table 1. Description of Sampled shellfish
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Description
Species
Place Caught Date

“CHAM GUL”, Opyster,

Crassotrea gigas THUMBERY Deabang dong, Samcheonpo Si April 81
“SORA”, Top-shell,

Turbo cornutyus SOLANDER Sinsoo Dong, Samcheonpo Si April *81
“HURUMI ZECHEOB”, Corb-shell,

Corbicula fluminea producta V. MARTENS Sanam Myean, Sacheon Gun May 81

» Korean common name of shellfish
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Table 2. Operation condition for TLC scanner

Instrument Shimadzu dual-wave length

TLC scanner(CS-910)
Wave length 350nm

Slit Height; 1.25nm
Scanner speed 20mm/min

Scanning method Reflection zig-zag by single-
wave length
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Table 3. Operation condition for gas-liquid chromatography

Items Fatty acid methyl ester analysis Sterol analysis

Instrument GLC(Shimadzu GC-6A) GLC(Shimadzu GC-6A)

Column DEGS(15%)glass 2mX3mm 1.D. OV-17(1.5%)glass 2mX3mm 1.D.
Column temp. 165°C 264°C

Detector oven temp. 180°C 280°C

Carrier-gas N,. 60mi/min N.. 60m{/min

Chart speed Smm/min Smm/min
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Fig.1. An example of TLC chromatograms of
the unsaponifiable matters from the
total lipid of shellfish.

Absorbent: Wakogel B-10(500« in thickness)
Developing solvent: hexane-ether(7:3)
Indicator:0.01% rhodamin 6G-ethanol soln,
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Fig.2. Separation and identification of lipid
composition in lipid classes from shell-
fish by thin layer chromatography.

Abtorbent: Wakogel B-10(500x in thickness)

BEERAREGIE

TLC plate & developing solvent:

TLC plate(l) for total lipids: petroleum ether
-ethyl ether-acetic acid(80:20:1)
TLC plate (2) for neutral lipids: n-hexane-
ethyl ether-acetic acid(80:20:1)
Indicator: 552 sulfuric acid-potassium bi-
chromate soln.
Samples: 1. Crassostrea gigas 2. Turbo cor-
nutus 3. C. producta Mart.
Components idents:
TLC plate(1): a. Hydrocarbon & Esterified
sterol b. Unknown c. Trigl-
yceride d. Unknown e. Sterol g.
Polar lipid & Pigment.
TLC plate(2): a. Esterified sterol b. Unkn-
own c¢. Free fatty acid d. Free
sterol

Fig.3. Distribution profile and integration curve obtained by zig-zag scanning to zones
on thin layer chromatograms of lipid classes from shellgish.
Nunbers on profiles obtained by TLC scanner represent as:
(1): Total lipids from Twurbo cornutus SOLANDER
(2): Netural lipids from Turbe cornutus SOLANDER
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Table 4. Content of total fatty acids and unsaponifiable matters from shellfish(% in weight)

Species Moisture Total lipid* Total fatty acids Unsaponifiable
(%) (%) matters(%

Crassostrea gigas 78.7 80.7 15.4

Turbo cornutus 70.7 0.4 71.2 18.1

C. producta Mart. 81.9 4.0 . 732 23.1

* Extracted by chloroform-methanol solvent(by Bligh & Dyer method).
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Table 5. Composition of the total lipid from shellfish

(% of total lipid)

Lipid component Crassostrea gigas

Turbo cornutus C.f. producta

Hydrocarbon & ES 9.0
Unknown 2.0(0.54)
Triglycerides 32.2
Unknown 13.9(0. 16)*
Sterols 14.5

PL & pigment 28.4

7.6 4.3
14.1(0. 54) 3.6(0.54)
46.4 37.9
11.1(0. 16) 11.8(0.16)

7.2 13.6
13.5 28.9

ES: Esterified sterols, PL: Polar lipids

* Number in parenthesis are Rf values of unknown lipids.
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Fig.4. The specific patterns of major comp-
onent fatty acids of the total lipids
from shellfish.

Table 6. Fatty acid composition of total lip-
id from shellfish
(Expressed as peak arca percentage)

B Gm T a7 et
Ciso 1.1 2.8 2.3
Cis:o 37.0 11.2 34.0
Y 6.9 5.3 9.8
2 1.1 1.0 1.5
Cis:o 0.8 1.4 0.7
1 3.8 8.6 6.7
2 11.2 8.1 12.3
3 2.1 2.3 0.9
. 7.7 15.8 6.8
Czo:1 3.0 0.7 0.4
2 - 1.5 2.9
4 2.2 4,5 1.5
5 13.5 7.6 1.9
Saturated acid 38.9 15.4 37.0
‘Monoenoic acid 13.7 14.6 16.9
Polyenoic acid 37.8 40.8 27.8
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Table 7. Contents of unsaponifiable matters
from shellfish and yield of two fr-
actions from the unsaponifiable ma-

tters by thin layer chromatography
(% in weight)

Fractions from

. E‘Zts{aeggnilélable unsaponifiable
Species total lipid mattlers -
Crassostrea gigas 15.4 53.9 46.1
Turbo cornutus 18.1 51.6 48.4
C. f. producta 23.1 53.9 46.1

* Fraction number as illustrated in Fig. chro-
matogram of TLC on separation of the unsap-
onifiables from shellfish.

2z gEEBlR TLCH 9ste S Fr.13 &

¥z st GLC2A f# sterole| RRTSh H#stol
GH7EE sterold] K& Table 83} 7e},

Table 8. Composition of sterols from shellfish determined by GLC

(Expressed as peak area percentage)

Percentile ratio of sterols by relative retention time*

Species
0. 67 0.83 1.06 1.13 1,37 1.66
Crassosurea gigas 4.6 — 42.7 23.2 21.9 5.3
Turbo cornutus 13.7 12.9 53.0 15.6 4.7 —
— 64.0 24.7 10.2 —

C. f producte —

* Relative retention time(RRT) of the shellfish sterols are calculated in relation the retention
time of choelsterol as 1.00 and the sterols identified are: 0.67; 24-norcholesta-5, 22-dien-38-
ol, 0.83; 22-dehydrocholesterol, 1.13; brassicasterol, 1.37; 24-methylenecholesterol, 1.66;

sitosterol,

Table 7614 A4, HEHAA ool A&k
Figlbis TLC: 43 #:4, Fr.1(4-desmeth-
ylsterol)s} Fr.2(4-methylstero) 2 4rpE=] g o
ol E9) LB AFe] 53.9%9 46.1%, L2}e] 51.6
%%k 48.4% Eln FRu|AAH 53.9%¢9 46.1%
7} K4 af=o] B4l vb 2] Fr.le] Fr.2x
o EF=LS HAEE 29200 o £BE AY Az
gk ol E v]Be] Mol HEEY sterol-e 4-desm-~
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EHE Aoz A=A MIBRS 4-desmethyls-
terol#i X -& cholesterol(RRT: 1.00)E H#¥o =3}
« t}E sterol peakE FEstgch. Table 864 %}
3 cholesterol & 3% K- HkBMo=z HLsA
FE BAEAIA =SS ol Fx & & 5 U
B, 3F9 cholesterol &He]l 42.7%, Ll AE
53.0% 28| 2o HdE 64.0%7F SFS
9lvt. e} 3 brassicasterol(RRT: 1.13)8] & &
Eol A 23.2%, &l 16.6% 2elm TRy
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B3 ksl = sterolfizel 4 Hplge &+
At & Bl Al FER o] E sterolf 59| peak
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Table 9. Composition of the lipid classes from shellfish

(% of lipid classes)

Lipid fraction* Crassostrea gigas

Turbo cornutus C. f. producta

Nonpolar lipids** 61.8
Esterified sterols 20.8
Unknown 15. 000, 54)y***
Triglycerides 33.0
Free fatty acids —

Free sterols 31.2

Polar lipids 40.8
Glycolipids 20.6
Phospholipids 20.2

63.2 61.4
12.4 23.7
13.5(0. 54) 7.5(0.54)
36.7 33.0
11.7 5.1
25.7 30.6
35.6 25.0
18.5 15.5
17.1 9.5

* Each lipid fraction was separated by silicic acid column chromatography and quantitated by

gravimetric measurement,

** Component of nonpolar lipids was separated by thin layer chromatography and quantitated

by TLC scanner.

*** Numbers in parenthesis are Rf values of unknown lipids.
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A7) st BT @ERelw, EEYS wbA =
(Tapes philippinarum) pRHES FIGH-C 50% Ll Eo]
BHEREE MR 2 kst AT BR
ot AEBY FEUEERS BERES S8k b
3 BRERT AT REE Basld HEE
B®EE o Eolelm A4l

3. iRl MR

D PiERES #Kkste BRRTY &
Table 944 A9, SHEBEEE BRE BEK



Vol. 12, No. 4(1983)

72 ES, TG, FFA 3 FSs =gl o o
el 4 FFAZE TolAe #li= gt 22z
BB RE A IR Bste] TGY & e A%
& 33.09%, &2} 35.7% elm AAe] 33.0%0]
Z FSY 48] &4 31.29%, 25.7%, 30.6% =4
ESe} FFAY & Habel 7 &fke] o} HiE
He FERSYE € F A o8 #RE b
H»7: vhR] 2H(Tapes philippinarum) HNE-S BHEI
REEA A SET dHEREAE sterolse] 78.7%,
monoglycerider} 4.9%, diglycerides} 5.4%, =
Z| 2 triglycerider}t 6.0% 5 £4 S5 E #HE
o hgstd PERES HEkeE RERSY B
3 =R o SBA4 £ 2R LT L 4
9. zEl3 Table 56 4] 8] sterols?] &4 &3} Table
96l A1 ¢] free sterols& &S REHZ A2 HhiEgsia
Table 59} Table 9o 4] o} o] RF, 43}, T2
A9 HOZ sterolirel Aol Be HEE
eha e,

2) hkBRES REERIIK

EIES MAS B S MEES GLCE
SHTR RS Table 105} 27 439 SRl
A dEhle EHRERS 2RE WK 95

& EREERERS MRS Fig 5¢) Fmstd

Table 10. Fatty acid composition of neutral
lipid from shellfish

(Expressed as peak area parcentage)

Crassos rea  Turbo C.f. products

acid gigas cornutus
Ciso 3.1 2.2 1.2
Cie:o 28.4 12.3 26. 4
. 6.8 7.6 5.1
2 0.9 1.5 1.9
Cis:o 0.2 0.4 1.1
. 6.1 8.0 5.2
2 9.0 6.9 5.4
3 0.2 0.2 1.8
4 4.4 ' 14.5 5.1
Caot 5.8 3.5 7.6
R 1.9 2.6 1.4
4 5.3 0.8 0.5
5 18.6 13.5 21.9
Saturated acid 31.7 14.9 28.7
Monoenoic acid 18.7 19.1 17.9
Polyenoic acid 49.3 40.¢ 38.0
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Crassestrea  gigas

—

omHm_ﬁﬂ I‘lﬂﬂ+ .

Turbo  cernutus

8

% Fatty acids
3]

+ + rﬂ+ﬂﬂ

C. producta  Mart,

Q
+
+

8

o

O+1—|Hﬂﬂ ﬂnﬂﬂbﬂﬂ

CK:0 Cle:0CI8:0 Cie:1 Ci8:| Cie:2 C18:208:3 Cig-4  C20:4 C20:5

Carbon  Number  ( +;present but < 1.5%)

Fig.5. The specific patterns of major comp-
onent fatty acids of the neutral lipids
from shellfish.

Table 104] 4, sh¥fBHS Bt HEFRER
& AZFAAE Cad &R0 28.4%= b B3
I, 2 e e Cuslol 18.6%, Cisofke] 9.0%
2 VdeEh) ERAE o1 Fa glon 4w piER
o] JRESERER-S Cisael 14.5%2 74 %L
Coo:sBe] 13.5%, CigofRo] 12.3% 24 £RGE o]
23 Qe &=, FRe4Y hEREY BER
LS CreofRe] 26.4%% 7b4 B3t o HELE
Coo:sfBo] 21.9% 24 £EHE ol Fa Uglet. FFE
3 FRa AR dlERES BRste BIBERS
Ci:o8] el 714 B3z 2 thEos CusiRd
Lol wom 2 4 Cis, Cisz ¥ Coonif®9] JHL
ZHERBI®RY £H8E ol ¥ Slt patterne] A=
gEoge etd, st SRES fElkste BRiI5
B Cisiar Coos B Craof@d] &fto] A2 220]
vehda A HRSE ol R AR CuolRe] Fiel
FEF FReAA sl B%s 2L FRE v
byl & pattern-® BpRE Zholzt & 4 vk 27
I & REHE REES hERES REBMRE
s, BBEAA T 2Rl e R
L hEREAAE 2 B A vehie #HAe)
1ot CosBR-S RIGHEN A nel hHIRES i
BE R A 24 A Ve BEE 2+ 4R
o}, ol2l g #ERE EEY &S vbx P (Tapes
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Philippinarum) FRES FREFBRHLR A2 —st
3 &% B 4 93 Johs} Hata? 7} BulzA (Sp-
isula sachalinensis)2) hp:fRE o] RIEBHEK-S Ciso
o] 13.3%, CisifBo] 18.1% 28] 3 CoosBho] 19.2
%= EBGE ol R Yelu & | LEsl =
Az Fesich, FES hERES ks BB
L @yEkke] 31.7%, monoenefgo] 18.7%, polyene
fho] 40.3%, 4Lzl fAMERC] 14.9%, monoene®
o] 19.1%, polyenefpe] 40.0%, —&]l3 FFr|A3
& gaFRbo) 28.7%, monoenelgo] 17.99%, polyene
Mol 38.0% = &4 BEEt.

4. miLREHo! RERSEAMEK
1) BiRES IREFRRAEIK

#b HES REBHAA o8 BREES mAkS
fsle] o & feikeS GLCE 473 #FE Table
113 ztw, #RS HEAeld vebvie IREFRRHEIR
o ERT HEsly] sty 4 TE REEIRY
#LE Fig. 64 Frstgl.

Fig. 6ol 4 4, &2 EEEE #BRsle B
RS Coonfo] 14.3%, Cieole] 12.1%2 714
o] &8 Loty Cuuf@e] 26.0%2 714 B
2 4+ CiaofRo] 14.6%, Cooufo] 12.9%, Cia:aBR0]
7.5%7¢ At BRIRERS £XGE o5+,
F2o AL Cpufpe] 21.4%2 714 B I 4
Table 11. Fatty acid composition of glycoli-

pid from shellfish
(Expressed as peak area percentage)

Ecaig‘-v é(;‘irgaasssostr ea z:)u;;f:tus C.f. producta
Cieo 1.6 0.8 1.0
Cisio 12.1 0.6 6.6
. 4.8 0.8 3.6
2 3.6 1.3 5.5
Cis:o 2.6 — 14.6
1 6.3 0.1 " 5.3
2 7.5 0.1 2.0
3 10.2 7.5 7.5
4 0.7 14.6 8.5
Cao:n 14.3 26.0 8.5
2 8.5 12.9 21.4
4 2.7 — 4.6
s — — —_
Saturated acid 16.3 1.4 22.2
Monoenoic acid 25. 4 26.9 17.4
Polyenoic acid 33.2 36.4 49.5

BEERSBEEH

200y H Crassostrea  gigas I.

o i |

ol L1 L+~ D + H + 1 [ H l

g 39 Turbo  comuits ‘

f; 5 ) " ‘

. l.fonn ool .00
. C. producta  Mart.

|
i2 ‘
\
ol * Lit A,»D_D‘D_D,_D_D_Jﬂ

Ca0 CeoCmo C6t Cel Gie:z Cigz Cee3 Ci8:id (204 C208

Carbon  Number  (+;present but <1.5%)

Fig.6. The specific patterns of major comp-
onent fatty acids of the glycolipids
from shellfisf.

Cis:of80] 14.6%, Cisafbo] 8.5%, CooifBo] 8.5%,
CissBe] 7.5%% &4 fH BREHRY R
5% ol Frh. MIMES Hslt RIBMERE X8
2 R BB A o Zol Cuas Cisigy, Coon 2
Coo B8] BWETRFIRC] BRI £B|E o F
T YEe £ 4 deh zEd FEdAE CuuiRY
SR #Elm 2 WAl Cuofdl B0 12.1%=
o2 F@EeE 2E BRsSA =4 JEdE, =%
FE2u A H el A Cuolfd] Aol 14.6%24 vE
#Fplel] il B%sl XA el ZREE et
B 4 gk o] #Es HEY BRES Bfsle
IREFRRAR AR A7 W& flol EEMY HEst o
219, LEY7} vlx| 2 (Tapes philippinarum)®] Py
Higol 4 & BHIRES #BRsle RURE £
Cig:ofBe] 13.7~17.8%, Coosfe] 10.6~13.8% =
gl CoclBel 10.4~15.7%7F &Fsle £4E
o] %31, 2 H Cuasf@ 0.6~1.1%, CiaufR-2 0.8~
2.0%, Coouf& 5.2~9.8%, 222 Cux.Be 1.1
~2.4%7¢ 3 Wie kst HEYT ZR
74 vk AEY HERES Bk RUYB-S
fpo] 16.3%, monoenefpo] 25.4% 1@|I polyene
BEpo) 33.2%, Azl fIFiEhe] 1.4%, monocenefgo]
26.9%, polyenefgo] 36.4% 1zl ZFZojxx &
fifiERe] 22.29%, monoene J§o)17.4%, polyenz @&
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o] 49.5% % £#4% HR=ch
2) BEAS #BEEls MR
B HAEY RIREAAY 588 BIRES kS 8®
ste] Q. JBERE GLCZ 5475 #5R= Table 12

Table 12. Fatty acid composition of phospho-
lipid from shellfish
(Expressed as peak area percentage)

Py Cromewres Tebe o s
Ciio 16.0 0.5 8.7
Cis:o 10.3 3.2 0.5
1 8.2 0.7 1.2
2 2.1 6.5 2.0
Cis:o 10.6 20.7 0.9
1 6.9 22,2 1.4
2 5.2 8.3 1.4
3 — 11.8 1.5
4 - 5.4 1.0
Cza 10.5 8.7 1.3
2 5.7 — 3.9
4 5.3 — 8.3
5 — — 25.1
Saturated acid 26.9 24.4 10. 1
Monoenoic acid  25.6 31.6 3.9
Polvenoic acid 18.3 32.0 43.2
Crassostrea  gigas
30
15

L0 0 on o

Turbo  cornutus

@

Fatty acids
o

aeo+f‘lﬂ +H N1l

C. producta Mart.

R S S TR o e e M [_IH

Ga:0 CleoClgo  Cis:t Cigl Ci6:2 Cig:z Cig:3 Cig:4 C20:4 C20'5

@]

Carbon  Number (+:present but <15%)

Fig.7. The specific patterns of major comp-
onent fatty acids of the phospholipids
from shellfiah.

SHE REY REMES A3Inz 417

S Zxn g BEACAA vehdE RFBER
o RE MKy e 4 E£E  HRMEHRY
MRIE Fig. 7ol F&avskg o)

Fig.7el 4] ¥ 3+Ee BIRES #lsts Bk
LS Cuofge] 16.0%2 13 g, 7 ch&og
Cig:ofiR0] 10.6%, CoonBe] 10.5% 1t]1 Cis:of0)
10.3%7F 2E=0o] U 4ete] BEE L Cualol
22.2%% A3 w3, o2 th-2o B Culpe] 20.7%,
Cis:sfRo] 11.8%7F A= o] BMBRBERY £R5S
o] Fx v BMES Hslc REFBENRE #8
Wz A= Higsts, €38 2 patterno] #&Esir}.
Ceoia®} ConsBRY WEFR TR F2u]AE o B

4 Bksle FEBIERAW Mt Lzte AT
dAe &3 FHIR YA #EAFL glod,
4o}l A9 BMEHT BRile FERRoz
BHR Ciost Cian-e FRuARAAE #ife]
FER. aElm Cuokol T3 FEoA3Y %
BEA+ & Fsterl hild il fikel
S BEREY AE 45td A BT H#K
EREY F2rA3Y BIREA Cuust CosBd
HHe) H& A& BRI Bl & <+ vk o)FE
BE-& Wt RIEBERY A3 FRe LE»st
FIRE vk} o] RERH, REBRE ez &4
o BEM: F w2 REERC A RITERER]
gebalvty A4t o] #Re, Johst Hatanz)
Btz A (Spisule sachalinensis)e] FRE =3 A5t
= BRIEERY R S804 2R J8e &
4 glow i &190] s} d] (Chlamys nippoensis)
8} Zote) ] (Patinopecten yesoensis)e] PIE 2 PNBE
o A o3& B FAEFBMERE S#Tske lecithin
ol = ggfERel 12.1%, monoenefi@o] 69.9% LTI
polyenefige] 18.0%7t 44382, cephalind] & #a71
Epo] 55.3%, monoenefgo] 16.0% &3 polyene
Bpo] 28.7%7F &I Mg e A &
CIRE Rl vt 28]z AES BRES Bkste BB
B2 fafimkol 36.92%, monoenefgo] 25.6%, po-
lyenefRo] 18.3%, Azt ffiEko] 24.49%,
oenefige] 31.6%, polyeneffpe] 32.0%, zujlm F
Zu) A A & ffERe] 10.1%, monoenefko] 3.9%,
polyenefgo] 43.2% 2 &£ Hm= -l

mon-

= #

BERSE OB BE FF, L3 =3 gokE
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20449 3@ HEE ez BRES Hillshd
thin layer chromatography$} TLC-scanners- A
o] MIBES st MERSE 2RIk 2

2] 1 gas liquid chromatography2 #EIRES MBEs
@ o sterol S =&AL, RRHEES A
column chromatography 2 e, HRE 3 B
e s s@lstd RERES M L8 Bistd
et 2L HRE 49

1) Bk RE A‘EHB?I EGEL Fo] 1.8%, £¥
7} 0.4% oo FERA Al 4.0%4 el
gl £MpRY SR Fo] 80.7%, 45151 71.2
%, 30l A A o] 73.2%H 3 FhwflblpL Eo] 15.4
%, &2hst 18.1%, FFr| AR ] 23.1%4 %

2) MREL BRsts REES L2 triglyceride,
BHERE—-AE BAE 22l sterolfife]l 714 w%
ok 5. hydrocarbon-esterified sterol JE&E9 He =
vEbet.

3) MRS #Rsts BB AEdAE pal-
mitic(87.0%), eicosapentaenoic(13.5%) % lino-
leic acid(11.2%)7F RG-S o) F3 3 Ll
octadecatetraenoic(15.8%), palmitic(11.2%), ol-
eic(8.6%) 4 linoleic acid(8.1%)7t £HH L ol F
I e, FZuAH e AE palmitic(34.0%), li-
noleic(12.3%) ¥ palmitoleic acid(9.8%)7F F&
SE ol23 Yk Kl FEF LA eico-
sapentaenoic acid®] &He] FEuAPnct 4
gkt

4) 3@ HESsterolgl3-& £= cholesterol(42.7
~64.09%), brassicasterol(15.6~24.7%) = 24-me-
thylenecholesterol(4. 7~21.4%)4 =}, 2=vt 3E
o] 4 - sitosterol(5.3%)0] 4l &= 22-dehydroch-
olesterol(12.9%)e] M= 4l tl.

5) MBE A SEL JEERES EERES
LB R A B JEEMIEE BHERA
B} Forth aelw REMEIRE T AE HEEES B
mEe 4REI v sk

6) HiIRES BRsl: BRERS & triglycerides
(33.0~36.7%), free sterol(25.7~32.2%), esterif-
ied sterol(12.4~23.7%) —e|x free fatty acids
(5.1~11.7%)2 #E=ol Q9. PHERES Bk
e ByBo e FF3 FRAAAAAE palm-
itic(28.4~26.4%), eicosapentaenoic(18.6~21. 9%)
1 linolenic acid(9.0~5.4%)7} EHRaold L &

o} A= octadecatetraenoic(14.5%), eicosapentaen-

BREXABETR

0ic(13.5%) o palmitic acid(12.3%)7F £l
.

7) EIERS BRsts RpReiy FTAdAE
eicosenoic(14.3%), palmitic(12.1%) % linolenic
acid(10.2%)7} LRSI 92, 4ol A eicosenoic
(26.0%), octadecatetraenoic(14.6%) % eicosadi-
enoic acid(12.9%)7} EESelg.on FF= A
AE eicosadienoic(21.4%), stearic(14.6%), octa-
decatetraenoic(8.5%) 2 eicosenoic acid(8.5%)7}
ER ol 9=

8) BIEES BRsle RUBozt FEdAe
myristic(16.0%), stearic(10.6%), eicosenoic(10.5
9) 9 palmitic acid(10.3%)7F ERFIR I, 3
6] A= oleic(22.2%), stearic(20.7%) % linolenic
acid(11.8%)7F EFAold e, FEAAHAE
eicosapentaenoic(25. 1%), myristic(8.7%) 2 ar-
achidonic acid(8.3%)7F £l gt
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