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Oyster (Crassostrea gigas), arkshell (Anadara(Scapharca) browghtonii) and sea-mussel (Mytilus
edulis) were investigated as to their lipid classes.

Lipid extracts from shellfishes were fractionated into neutral lipid (NL), glycolipid (GL) and phospho-
lipid (PL) by column chromatography with silicic acid.

The fatty acid compositions of their lipid classes and lipid fractions were determined by gas liquid
chromatography (GLC).

Total lipid contents of shellfishes were 3.5% in the oyster,1.49% in the arkshell, 1. 0% in the sea-mussel,

The major fatty acids of total lipids were palmitic acid, eicosapentaenoic acid and docosahexaenoic
acid in the oyster and the ssa-mussel, palmitic acid, oleic acid and eicosapentaenoic acid in the arkshell,

The lipid composition of neutral lipid fractions in shellfishes was separated and identified as free
sterol, free fatty acid, triglyceride, hydrocarbon and esterified sterol by TLC. Of these classes,
triglyceride fraction was most abundant, amounting to 55.6, 77.7 and 60.4% in the three samples
mentioned above, respectively.

The main fatty acids of glycolipid were palmitic acid, eicosasnoic acid and docosahexaenoic acid in
oyster, myristic acid, palmitic acid and palmitoleic acid in the arkshell, docosahexaenoic acid, linolenic
acid and palmitic acid in the sea-mussel.

The major fatty acids of phospholipid were palmitic acid, eicosapentaenoic acid and docosahexaenoic

acid in the oyster and sea-mussel, palmitic acid, eicosapentaenoic acid and erucic acid in the arkshell,
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8 FEeol2 =3 g% plankton 2] JREFBRMKS
GHistE, Curo B Cisro $9 BFIRT Cisia B Coois
=9 polyene f29] 4ol Erha shgieh

& Pl A SElve) deael vlmy el #E
9, Afecs gl AiA=EZ Jx HEE =KA
A F, d=A P AFLAE AwEst  HEkbE
Be a4 Eslg

HEbOE 2 HBIE
1. &= p=8

A el (T REle E(Crassosirae gigas),
5| 27 (Anadara(Scapharca) broughtonii) W =) F-ek
x| (Mytilus edulis)®] 3f@¥Ho\w, T 2] =p2x
M@l A, szA AT = R RNAA £4
FifEg A& @As HEEd EERS B Bast
2 FHpd B71E BES o+% homogenizer 2

Bibstel frel skt REY BES 8%
0 RIS EERIES Table 13 2k,

2. MIBEY #hH

EHES YR 2 Folch (1957)8 Fkel 9
st MIBES MBBENgT. % BEY BE,

8o &ff, E73}E(nonsaponifiable matter)= ik
of fstel ZAstglch. 4k REBREY L
Fol 3.5%, S&A 1.4%, RAFExa] 1.0%gon
BE: Fol 6.5 s2A 3.1, A5 5.2 4+

80T @ Fel 130.8, s]EA 145.9, X Fa]| 11
2.2 gz, 33K BARE FFL 1~7.3% ¥
A4l

3. MEEY n#lsd =&

MIE-S Rouser 3-(1967)] kel whel hiiklRE,
BER 3 EREHE F8-Fesidd.

4. MPEH, PHIRHE, BRE 4
FEIRES Balh BR#EK

FaE5® methyl ester = Choi 5(1982)¢] ulwjoe =

Table 1. Characteristics of shellfishes tested

FMsle =el GLC 2 sirelgd el Baphe Hes
FFA) ¥4l methyl ester &) retention time 3}¢] ]
a9 FeBFERS] 234 §<r 9 retention time 3}2] AF
HaA=E ol &3t on peak EHEL PMEIEHKA
& A Tk

5. kRS o#ls) 2’

RS Eksle 4859 FEs 2R thin
layer chromatography(TLC)e] &3tgdrt. &, TLC
plate(200 x 200 mm, glass plate)e] silica gel (Kiesel
gel 60G, Merck k)L 0.5mm 2] $4 2 Bfst
BB e A9 Al ether: ethyl ether: Z4F(90:
10:DEHS 838l LR —RTHe s SRRz
o #WHre] RBEBRERS GLCZ Si#istd =
=3 EFJ8E 2 A hydrocarbon(HC)2 n-docosane,
triglyceride(TG)= triolein, fatty acid & palmitic
acid, sterol 2 cholesterol -2 77 f#fstg v} £#l
43+9] g2 Shimadzu dual-wave length TLC scanner
o Ssrgleh,

1. MARES fEiFER MR

BYBERS GLC 2 Sfisle] o #ES Table 2
of Vet E9 HREHdE  Ci:0(30.9%),
Cr2.6(15.3%) U Cax.5(14.1%) 50] XERIROZ
Vebka, s]Z2HY A9 Cie:0(35.9%), Czo.:5(19.
7%) B C16:1(10.7%)0], =8 AFZF3|e] & Cis:o
(34.3%), C0.5(11.9%), Cis.1(9.8%) 50| #A#4 %
ERRe 2 el ol REMH = #EBH,
KE B Hol F E£HMHEM) AR hEu K HERA
AT 9 AFEA & HARELEA £ plankton
& @EEstn, EAERQ s EHES T AR
(detritus) & £ o] 2 3tz ok bt KA R
BE #Biste FERBBBE Coo, Cus Cin 17
3 Cesolga, 53 T A% Curo] 19524 o}

Shell
Species Date Habitat -
Length (cm) Width (em)
Oyster Apr. 85 wild 4.6~7.2 3.3~4.5
Arkshell May 85 cultured 6.3~7.6 4.5~5.6
Sea-mussel May 85 wild 6.2~8.5 3.5~4.5
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Table 2. Fatty acid composition of total

lipids in shellfishes (%)
Fatty acid Oyster Arkshell Sea-mussel
14:0 5.1 7.0 6.7
15:0 0.46 tr. 1.14
15:1 0.47 - -
16:0 30.9 35.9 34.32
16:1 1.9 10. 67 9.81
17:0 1.04 1.78 1.2
17:1 6.9 - tr.
18:0 4.31 5.99 4.03
18:1 8.2 7.36 4.78
18:2 0.91 0.85 2.08
18.3 2.42 2.39 6.31
20:1 3.01 2.95 3.97
20:2 - tr. tr.
20:4 1.5 tr. 1.32
20:5 14.1 19.73 11.98
22:1 2.3 0.6 1.58
22:4 0.63 0.62 tr.
22:5 0.51 tr. 1.1
22:6 15.3 4.16 9.7
Saturate 41.81 50. 67 47.39
Monoene 22.78 21.58 20.14
Polyene 35.37 27.75 32.39

2 ®iac 4%t A9 s polyene B Afto]
35.37% 24 & REE g3kl =3 &kl o
23 EEAQ Fd2zAdAE Ry Akl 50.67
%24 o+ Wench §e ukw, polyene RE SR
o] 27.75% 24 H g+

ksl ol BTHMACE, AFELDS EER
(zA)N T3 FES ft 2 BRBGRS #
amgel aA ANE e gog woh, o Hol
Ags AT A4 ' AR vehde old
g A Fheb IWE975)Y RadAR Az
ek

2. Foptimel #HA FRE M

Table 3& £3EY #MIBHES BER column chro-
matography &) &3t HifEIRE, HMEE ¥ BRE
2 SHEkd, o 4R AEREE Jebd Aqd A
AAez 2ol mPEIRES Afle] ¥tn Fi] AF
229 A% BIRES 4kl 32.2% 24 12 RAM
ol A me} FA Jebyieh, Table 4= RERES #
RstE BBERS & 25F9 Rrge ¥l ufEst,
TLC scanner 2 ZHE 21-& Vel Zlelvh. iR
Hol = triglyceride, hydrocarbon 3} esterified sterol,

Table 3. Content of neutral lipid, glycolipid
and phospholipid fractions in total
lipids from shellfishes (wt. %)

Neutral lipid Glycolipid Phospholipid.

Species

Oyster 71.3 1.2 21.2
Arkshell 69.8 1.5 10.2
Sea~-mussel 60.5 4.2 32.2

Table 4. Lipid composition of neuntral lipid
fractions in shellfishes

Species  FS FFA TG UKN HC&ES

Oyster 12.2 5.6 55.6 11.2 13.8
Arkshell 7.4 2.6 77.7 5.4 5.7
Sea-mussel 9.7 6.9 60.4 3.9 18.8

FS : free sterol FFA: free fatty acid
TG : triglyceride ES : esterified sterol
UKN: unknown

sterol, fel= WAk Fol EERF2Z R
P93, 53] triglyceride 7} 744 wko] X}x3L4 ).
Joh &} Hata(1979)% H9k=2/09 MEBHe A o
Tl A FEERES €%l Bt o dtgled F
3] trigyceride &) 48] s} 2w slg ek

4. mBEMRE R MIH FREFEREEK

Table 5. Fatty acid composition of neutral

lipids in shellfishes (%)
Fa ty acid Oyster  Arkshell Sea-mussel
14:0 6. 26 7.35 9. 42
15:0 Q.60 - 0.98
15:1 - - -
16:0 27.80 36. 65 36.55
16:1 3.84 14.52 12. 30
17:0 2.03 1.31 tr.
17:1 3.33 - -
18:0 3.64 4.02 4.5
18:1 10.73 5. 80 6.12
18:2 1.25 tr. 2.67
18.3 2.26 1.67 6.23
20:1 5.07 2.82 3.60
20:2 - - -
20:4 1.38 - 0.70
20:5 14.70 21.90 16.90
22:1 0.93 - tr.
22:4 0. 47 0.46 -
22:5 0. 36 - -
22:6 15.30 3.4 -
Saturate 40. 33 49. 33 51.45
Monoene 23.90 23.14 22.02
Polyene 33.72 27.47 26.5
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Table 5% bEMRES IREABRR-E Yebd Helth

B9 A EEBBREHBR-S Cio:0(27.8%), Cae(15.
3%), Coo:s(14.7% )2 VEbteh, =8, Cigro] 10.7
324 Wlad g, oz HEEHRGde
RrFTRB o] 40.33%, polyene fgo] 35.72% & 3= 5h9
fpaE AstEs 2el polyene @ &ito] wth I
ZAY AL Cioo] 36.65% 24 A& 2tx Cuos
7t 21.90%, Cieno] 14.52% 5 A5t o] % A ¥

Aol FA4AAE TAstE F8AWAe 2 vebydeh

tafuiz]l 4HEo] 49.33% % Tl widte oha wok
3 polyene @8] 4B 27.47% A 2F A Ve
weh AFER9 A hlEREERY EEBHRS
Cieio, Coois & Cienolga o 482 K4 36.55%,
16.9%, 12.3% 24 X#5-< =ek4dct. Table 6,
7, 8¢ £RBY hHMERENS HIRPHRERS el
Aoleh Z8 AL e b RERBEL Cuo
(FFA: 37.16%, TG: 37.06%, UKN 26.9%, HC &
ES: 381.78%), Cis:a(FFA: 13.5%, TG: 12.09%,
UKN: 16.1%, HC & ES: 25.59%) 2 Cip:o(FFA: 8.
4%, TG: 15.28%, UKN: 12.71%, HC & ES: 4.62%)
o2 vebyeh =i ok o ® vjad B Cose
FFA ¢} TG o4 &4 17.14%, 10.94% & A5+
3, MEREH AN 2l RifnERst monoene S &

Table 6. Fatty acid composition of neutral

lipid fractions in oyster %
Fatty acid FFA TG UKN HC & ES
14:0 8.40 15. 28 12.71 4. 62
15:0 2.06 1.17 7.76 1.22
16:0 37.16 37.06 26.90 31.78
16:1 4.61 7.83 4. 36 7.61
17:0 1.26 1.82 3.49 2.13
17:1 0.74 1.41 4. 42 -
18:0 5. 00 4. 57 3.14 5.17
18:1 13.50 12.09 16.10 25.59
18:2 1.73 - 1.40 7.16
18:3 4.30 1.12 6.10 4.28
20:1 1.96 6.71 1.30 3.82
20:2 - - 1.18 —
20.4 2.14 - 6.93 -
20:5 17.14 19.94 4.21 1.46
22:1 - - — 5.16
Saturate 53. 88 59. 90 53.98 44.92
Monoene  20.81 28. 04 26. 20 42.18
Polyene 25.31 12.06 19.82 12.90

FFA: free fatty acid
UKN: unknown
HC& ES: hydrocarbon and esterified sterol

TG: triglyceride

Table 7. Fatty acid composition of neutral

lipid fractions in arkshell (%>
Fatty acid FFA TG HC & ES
14:0 17.94 16. 00 11.54
16:0 40. 60 48. 00 32.64
16:1 6.10 - 11.85
17:0 1.56 1.20 -
18:0 11.86 6. 61 17.81
18:1 7.05 8.92 7.15
18:3 3.13 2.69 7.23
20:1 - 1.83 1.30
20:5 11.76 13.1 6.6
22:1 - ~ 3.88
22:4 1.44 -~ -
22:6 - 1.65 -
Saturate 71.96 71.81 61.99
Monene 13.15 10.75 24.18
Polyene 14. 89 17. 44 13.83

FFA: free fatty acid TG: triglyceride
HC & ES: hydrocarbon and esterified sterol

Table 8. Fatty acid composition of neutral
lipid fractions in sea-mussel (%)

Faity acid FFA TG HC & ES
14:0 14. 80 5.50 14. 83
15:0 1.28 0.96 7.06
16:0 33.55 22.80 23.74
16:1 9.05 14.86 7.63
17:0 0.79 1.86 -
18:0 9.10 3.45 4.52
18:1 6.22 6.59 5.80
18:2 2.75 2.70 1.40
18:3 6.18 5.18 7.06
20:1 0. 89 4.44 5.08
20.2 tr. 0.48 -
20:4 0.79 0. 86 1.27
20:5 2.13 14. 47 10.17
22:1 10. 44 1. 86 8.76
22:4 0.64 0.73 1.27
22:5 tr. 0.92 -
22:6 9.85 12.34 1.41

Saturate 59.52 34.57 50.15

Monoene 26. 60 27.75 27.27

Polyene 13.34 37.68 22.58

FFA: free fatty acid TG: triglyceride
HC & ES: hydrocarbon and esterified sterol

Bol mgteh. Az AS hERE#HSF TG
AL Cieo0] 48.0%, Cia00]16.0%, Coois 7+ 13.1%
2A FES olFx 1 9 Ciend ARE 8.92%%
vrokeh, FFA 9] HERER-E Cueool

e
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40.6%, Ciso0) 11.86% 2 Cops 7+ 11. 76% 2 VFEIYE
ow], HC & ESe]: Cigoo] 32.64%, Cisoo] 17.81
%, Cuwodt Cieno] A7 11.54%, 11.85%% A
kg et

%) 4 2 % monoene 3} polyene B2 el 3
gt AFDa8 A%, Teex Ciool 22.8%%
317519 AL, Cienn 3 Ceos 78 &4% 14.86%,
14.47% 2 Ve o, FFAo) & Cie:00] 33.55%,
Cu:00) 14.8%, Canio] 10.44% 91 1L, HC&ES o] =
Cis0 0] 23.74% % 74% Bka, Cuso, Coos7b A7
14.83%, 10.17% gt E3k AFHA & 25
AL3} monoene & &0 ¥A vEred, = 270 6)
A fFRe] AEE% AR s

R

5. JERRE 9 BIRES MR AL

Table 9% AREHS WIEES TS MIR
fme YEbd el &4 A 4 Cazg 0| 45.53%
2 AR 2y, Cieo(9.71%), Ca:(8.77%)4 g
oz Jehsl, AFEA L A EERR-E Coe
(27.33%), Cis:s(13.7%) % Cie:0(10. 6% )01 9L 3L,
s zAANAE Cuo o] 21.18%, Cis:00] 17.63%,
Cisro 0] 11.1% & 774 AAstgch. SEAMAAE &
Table 9. Fatty acid composition of glyco-

z0 9 AFLA Y REER W HRE

Fifke] 50.03% 24 Z W FE HAYH wstd £
3 AFgAd A polyene@«l kel B 57.6%,
54.19% 24 vl 3 o] Jelytel. Table 102 £
kel BERES %Hs}}— fepgMEE Ve A
ole}. F A% WIBHE Bt ZERBRS
Ci6:0(34.78% ), Ci0:5(18.57%), Cans(15.24%) 4}
s}z ) e Cre:0(29.44% ), C20:5(14.40%), Coona
(11.84%) B Cie:0(10.47%)0]  FEREFRR Q2™
BIeHe] vl st polyene BB fAHto] vlmA wrgkeh
A Zr‘;‘i}ﬂ AL BRES Bl 2 TERY
o Cigoo] 23. %24 A% w3z, Cus7F 11.3
%, Cisao) 7.92% 24 S o5z g M
Figel AA Aurale 51.26% & AR+

Table 1¢. Fatty acid composticn of phospho-

lipids in shellfishes (%)
Fatty acid  Oyster Arkshell ~ Sea-mussel
14:0 7.68 21.18 8.76
15:0 1.24 — 3.15
15:1 — — tr.
16:0 9.71 17.63 10. 60
16:1 1.77 11.10 2.98
17:0 1.45 2.02 2.66
17:1 2.27 - —
18:0 3.52 9.20 8.99
18:1 4.02 8.80 2.34
18:2 1.07 tr. 2.01
18.3 2.67 6.25 13.70
20:1 8.77 tr. 2.42
20.2 — — tr.
20:4 1.51 — 4.62
20:5 7.02 3.47 5.88
22:1 1.79 9.20 3.90
22:4 — - tr.
22:5 — — 0. 65
22:6 45.51 5.99 27.33
Saturate 23.60 50. 03 34.16
Monoene 18. 62 29.10 11. 64
Polyene 57.60 20. 71 54.19

lipids in shellfishes (%)
Fatty acid Oyster Arkshell Sea-mussel
14:0 2.90 10.17 5.96
15:0 Q.70 tr. 7.58
16:0 34.73 29. 44 23.90
16:1 0.92 2.10 3.63
17:0 1.35 1.47 7.66
17:0 9.35 — —
18:0 4.30 7.65 6.16
18:1 5.41 5.07 5.53
18:2 0.59 - 1.38
18:3 2.76 8.22 7.92
20:1 1. 38 tr. 5.33
20:2 —_ — —
20:4 1.42 -~ 2.39
20:5 13.57 14. 40 11.30
22:1 3.36 11.84 3.54
22:4 0. 60 — —
22:5 0.72 - 0.53
22:6 15.24 9. 57 7.19
Saturate 43.98 48.73 51.26
Monoene 21.12 19.01 18.03
Polyene 34.90 32.19 30. 71
= i
2 vel wE #AstT & ABlddA =&

H 2, 924 9 AFEAE #B2 st BEE
RE Mg, BEstdch &8RS ®REY 4%
Zo] 3.5%, HEANE 1.4%, AFHE L0 E
vebyron, hiEEAaRe 60.5~76.3%, HERH
L 1.2~4.2% el x BIRES 10.2~32.2% & A
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A sttt RIREY EEBIFERE palmitic acid,

eicosapentaenoic acid 7} EEGro) gl o] ol = F
L docosahexaenoic acid 7}, 3] &AM} A Fh]d =
palmitic acid 8] gke] Wt} HElREE HBkst
= BRI -S free sterol, 2} =) 8k4k, triglyceride,
hydrocarbon & esterified sterol o]l on, o] 7}
$-u) triglyceride &]¢] &&o]l 7} B (E5 6~
77.7%), 7. vh&o® hydrocarbon & esterified
sterol, free sterol &&o] =7t 5.7~18.8% % 7.4
~12.2% 2A Wk 2 ¥ F & AAstach PR
7o BIEBERS 4, Fd AL palmitic acid(27.
8%), eicosapentaenoic acid(14.7%) ¥ oleic acid
(10.73%)7}, A} A% palmitic acid(35.65%),
eicosapentaenoic acid(21.9%) = palmitoleic acid
(14.52%)7F EBEHBOI R 2, AFE= ol = palmi-
tic acid(36.65%), eicosapentaenoic acid(16.9%) %
palmitoleic acid(12.3%)7F E£WFol9 . HHIREY
IBESBRERE 2ul, Fd & docosahexaenoic acid 7}
45.51% 24 7}A ekoka, =z B-&2 2 palmitic acid
(9.71%), eicosaenoic acid(8.77%)¢] MHLZ iebik
o], z]ZMdE palmitic acid(17.63%), myristic
acid(21.8%) 2 palmitoleic acid(11.1%)7F FFHH
olgl 3, R F%+x]4] & docosahexaenoic acid(27.33%),
linolenic acid(13.7%) 2@ palmitic acid(10.6% )7}
EEEIRe St B9 BEEY BRite ER
B5E-L palmitic acid(34.73%), docosahexaenoic acid
(15.24%) 2 eicosapentaenoic acid(13.57%)¢ 3L,

5] 27} o] A= palmitic acid(29.44%), eicosapentae-
noic acid(14.4%) o erucic acid(11.84%)7F £HE[R
B@polgltr. =Bl 2 R F%=] o} 4] & palmitic acid 7}
23.9%, linoleic
acid 7} 7.92% & AR st ERFL ol Fx2 AT

eicosapentaenoic acid 7} 10.9%,

2 % X B
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