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Comparision of Food Components in the Raw, Cooked Meat

and Cooked Meat Extracts of Cockle Shell

1. Proximate compositions and lipid components
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In order to obtain basic data on the effective utilization of cockle shell, food compositions
and lipid components its the raw, cooked meat and cooked meat extracts were analyzed.
Cooked meat(95C, 15 sec 3kg/200/ water) showed a slight lower content in moisture and
total crude lipid then raw meat but those meat had more crude protein and ash then raw
one. Non-polar lipid of the raw, cooked meat and its extract consist of 254%, 224% and
48.7%, of total lipid, while polar lipid, 74.6%, 77.6% and 51.3% respectively. Non-polar
lipid was mainly was consisted of triglyceride, free fatty acid, and polar lipid mainly was
consisted of phosphatidyl choline, phosphatidyl ethanolamine. The major fatty acids of total
lipid and fractionated lipid were 20:5(n-3), 22:6{(n-3), 16:0 and 18:0 in the raw, cooked
meat and cooked meat extracts and showed higher contents in polyenes such as 20:5

(n-3), 22:6(n-3).
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10~30m <) AL AGRE) N A sle 2ufidllFe 2
PzAzA 7y, F12A0 2 A2 A g
FoN F2 ¥ £331 glow Ad o
A hekgtol A ABAbR Zlo] gt A Aatd
A @A FAeo] ¢ Aoz L&A Uo(HE,
1990; ¥ %, 1984). Az BE APez ol&
A X3 I gold FAMNA Yoz AF
F&3Ho HAZ YdFEo] A% ot A
#es X B{A AFEN] £E2dx FFEF
e FAYARE 1 Jde LAHIH(E, 1992).
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B A7 qFAgeA gol gitd o}
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1992) Mz AEF A&5 22 A5AFY
AESH 7IAE THEI] A3 0|59 AP A
WAxAGE £, Ao RE9 1x B
3} At 24 428 g3 £2E Ay
= okge #4-HaPogM o9 I¥H
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2 Ao AMEE AR, cockle shell, Fulvia
muticas 1992'3 3Y~4¥d] A oFA] 2A9
(B EANA B 24 Az HFEEe
2 AHIs A8 F, S, A585(95C 15%) 2
AR F(E 200090 kg AxAY FEY4EF)S
AP A7A Ewste] -30C) FAI A3 HA
EHAERE AMESEoy, Al89 HAF2 122~
144g0lA 3, Zti e 2.3~30cm, Z4FL 55~6.5cm,
ZEL 36~43emolAUTH

ABEE, Hx ¥ HUMHIIALe 5
GRS A ot FEL AP RY,
ZDGHM AL semi-micro kjeldahld, Z "2 Soxh-

letd, 23 E& 1433y, F9FL SomogyH H,
glycogen phenol(Y ¥ 2 EFAE3, 1982)He
2 333U T, 945 Mohr o2 da%e 573
3 F NaClFo #al BASYE, FA4g213
A (Volatile basic nitrogen, VBN)= v #&h (Y
BEEAA4 1962) 0.8 &A3qch

XEME 24
1. 8xEe =2 A &

A, Ass 2 AE5HFS Bligh 2 Dyerd
(1959) e A& FAAE F&349th 223 X
A % 100mge chloroform:methanol(98:2, V/V)&
&&7 05micl &3AIA silica sep-pak cartridge
(water chromatography division, Milipore Corpora-

HEAR WA 1 AR 2 Adzge] v

tion, USA)oll ¥ F chloroform:methanol(98:2, V
/V)ES 30mlE sep-pak cartridgeo] &8 (4 5~
10mi/min) ¥4 2L ¥3¥(Hamilton and Co-
nail, 1988) A171:L t}&-° methanol 30miE &3 =
AAAE EEANNA FFHA o3 ALY FF
£ T3
2. XEER =4

84 v34AER FAREe] 24 TLCY 9
3 % - BAYE TLC platet Kieselgel 60Fzs
(0.2mm precoated, Merck Co)E Ah&dlgen, A
Me&e HFAA 2 % petroleum ether:die-
thyl ether:acetic acid(80:20:1, V/V), FXX A&
chloform:methanolacetic acid:water(25:15:4:2, V/V)
38 E AHS A CH(EEEF, 1987). X &t
~FAEN §98 BEF g 120004 &34
At

T3S 4 EEFFH R wwsdaL, TLC
scanner(Shimadza CS-900)°l <3t z7] £ &=
AAZEe] AN F(%)E AL HEL 1982).
azgn viFAAAAR 42 TLCE £
chromatogram< Z+Z} Fig. 13} Fig. 29 o Al 8}glch

3. Xgah =AMo| B

FAd ¢ BY8 v 34 € FHXNAY Agat
ZA9 B4 & A3 A 59 methyl esterSh= Met-
calfe] #¥(1960)- <t 3% oL 22
Ho g sant &, £44, 934X, FAXEES
10mg/mie] F=7t H % & B A8 reactive vialP
o} BFs 1ml, dichloromethane 0.5miE Y1 A&7}
28 AY WSARAAA estersh(100T, 1) A2
F o719 n-hexane Imi, LT 05miE gl
A& AAHE petroleum ether:diethy! ether(95:
5 V/V)Z AA, % ¥ n-hexaneol = GLC(HP
58900 9] ¥MARZ Bk old GLCY ¥A=A
< Ultra 2(Crosslinked 5% Ph Me Silicon) Z 32
AHgEtgen, 2R E 160904 250TAA 5o
NFHew #AE7(FID)REE 3008, N, gass] #+F
< ldml/min2. 2 3t

ot o o3

UM E, AT, UMHI|EL Y pH

MzA S, A5S E A5AFe] A E,
4%, L9744 2 pHE Table 191 VeERY
Atk A& FEo] 81.1%, 2EWFo] 133%, %
Aol 1.6%, 3 Fe] 1.7%, 133 $YIo] 23
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Fig. 1. Separation and identification of non-polar lipid Fig. 2. Separation and identification of polar lipid
composition in raw meat, cooked meat and composition in raw meat, cooked meat and
cooked meat extracts by thin layer chromatog- cooked meat extracts by thin layer chromatog-
raphy. raphy.

Absorbent: Kieselgel 60F(0.2mm in thickness) Absorbent: Kieselgel 60F(0.2mm in thickness)
Developing solvent: Petroleum ether-ether-acetic Developing solvent: chloroform-methanol-acetic
acid(80:20:1, v/v) acid-water(25:15:4:2, v/v)
MG: monoglyceride,  FS: free sterol, LPC: lysophosphatidyl choline,
FFA: free fatty acid, TG: triglyceride, SM: sphingomyelin,
SE: sterol ester PC: phosphatidy] choline,
PE: phosphatidyl ethanolamine,
UK: unknown
:: 14:0 ': 16:0 l;;na:o u 20:5 22‘5;;22‘5("'6)
@ 18:3 8
16:1 + ~
© 20:4(n-6)
2 20:4(m-3)
“asio ]
3 !

Fig. 3. Fatty acid composition of total lipid from cooked meat of cockle
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% QL A5 HL FEo] 796%, 2o do] 149%,
zAWo] 14%, 23 Eo] 18%, 2 &4l
23% 1At
A&g 9 F£Eo] A&E} i HYed oA
7tdel o &F9 FE dR7t fraEF
2 AAHQYY) dEes A4ad £, =9
Wy zIRe FEH}E w2 Y{HEY 4L F
st o A4 ot 74T glycogen
ol7} gt A&AFL dRE FEOANL 2T
WAz gdFo] 4T FEHJUL B YA A4
22 AY f29A Fxed oJRE vtz A%
AZro] 23 #gtvl Eoz Azt
0|9tz AFE Takagi 5(1962)°] HARFZHL
OJHZ &K 1YL, 2o =AW FIFL F
91} glycogen®l ol Hol FHolx 1%9F=olx
B AL 5294 2ARE uvky ARG 9
ded MzAe 2L 2visiel Fxstelnieh W
§9 YMAE 2ALe ARNST YA oY,
HMNATE NZASde 209A(2311%)7 gly-
cogen(5.07%) ] o] NZ/MKo) ua U &
%I Fe 29 AB2%) FHE FR2HY gly-
cogen(4.3%) & Fo] MZASRTG Bty AFF
(o] 5, 1980 € 2XA(25%), FAFQ7%) %
glycogen(3.3%)o] M=/ EHT oh& Bt AH
(o] 5, 1980)2 #F92(69%)3 giycogen(5.0%)
ko] MWL wvis) oF 3w} Esich oo
o] Nz o] & HFY &7 vlw3to Fol
g vl AL AR F7, AE 2 AHE
Aolm oz Azt

A 5, 198009 A&gAFS A2A A5
Fo ARzAT vimsty FAF(103%)F gly-
cogen(067%)9 ¥Fo| o4 gAYt EH, A F
(1988)°) 2 E&E 95CA HrFFl 158
o] B 718 4087 7193t 228 AFF =2
Zz8|Eo] 1.05%, glycogen®] 11%°]3 &L =
3)¥-0] 148%, glycogen®] 13%23 Ruste] A
27 A5AFaE 433 Bol AolE B

Komata(1964) € AA 9] d2fe] FF AT
glycogenAH A= A3 gto] AW g FE=A
H3Ee 9L dodxn e v, Azl FRHE
glycogenB FH& o2 A F) W gAe AT
AMzRe srAdEol ol #odelat YAt
VBNS 489 Z9 18mg% = vad F3 8
o9 A& 3Tmg% 2 4t F7HIAS. pHe A
& 8ol ARG 3 Frlstged ol 7HdA
SARE0) 4 B A48 FHAPIVNEL

[e]

pu

WEoln FREG,

MzoHel x|H et
1. EX|Eo| &t

MzAe XA §FL Table 1914 A7 A4S
16%, /55 14% 2 AEYFC) 01%2A 45
3 Z4%S Alol9] ek sle A9 gl ol &
5(1986)°] &, W=/ 2 JAF @9 FAF &
2 ZAIY AR ZdE 35%, AZA 14%, A
F 94X 1.0%7F FH sdvke A vwmA
SRYE Fo] AQevt fxils) AFEA e
Aol HlsEt o)

A 5(1986) = mF AAxAdd B AT
A, At 2= 2K 15%, FFA A=A

5o 09%, 54t mete] 09%, o5t A}
o 1.3%, T4 S0)F A 09% FHAo]
FHE Jdn Baste fzAS5e F4 &
g3 Aol v AFS YT £8 & 5(1983)
o] 3ZuFe AAZA FF Il 2t

Zol A 40%, ZF2 1.8% FHEH dde
A3 vlmA] o §Fo] MEAGoE Fo] 43y
Aol By

oJHY ZL dHFUAH= AAFZ Ho)7}
Ue AL A{Lex, MAAY 4, A5x 2 4
o] &z wEolgtn FFF v JHE F,
1986).
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Table 1. Proximate composition in raw meat, cooked
meat and cobked meat extracts of cockle
shell products (%)

o e il i

Moisture 811 796 985

Crude protein 133 149 0.7

Crude lipid 16 14 0.1

Crude ash 17 18 0.2

Reducing sugar 23 23 05

Glycogen 21 19 03

Salinity 12 0.8 0.8

VBN(mg%) 18 37 58

pH 6.7 6.9 6.6

2. HISEXE ¥ SUXIF g
Table 2& MzN A5, A% L AxQqFS



AAG-HBA WP AF - gAF

Z8H sep-pak columnolA] 9|3t FEF w4
AADR FHANAY &FL FFE Yehd ZHo)
t} oje}o] AR AH{ e FAAX ™) HZTA
PR MAE Bgn AEAFE FAAXFY
ol 51.3% 4 AA S vFAAAAY FgPH}
31320

o] AZx & S(1986)°) =, xR, AFEA
BRoA H SR A o] XYY TR
tx, 3 $(198NE HAZNEY FAXA o)
SAA Fe vig 26 Fol} Bokttn BRIEPe
o, 23 F, A8 € FF0AHE 5, 1983) A
T 3522 HFHA A9 FFo] IAANLY §
Fro}h gokoke AR BmA] Aolst)

2y, 2 5(1976; 1986)©] E 7] 2 AH 9
Q1A A o] gaFo] Zh7t 433%, 431% A M B
o] g0l dvte B9 FEIF Ueda(1974)7} v}
A& A9 50%0]40] FHAAEZ FAHY Y}
= Buel dAFHHh 2L Aol gt 9F
AAAL tda Fa}god FH4AFLE g F

7ttt

Table 2. Content of non-polar and polar lipid fractions
in total lipids from cockle shell products

o} o] iAo FFWS e AEF triglyceride
7} ¥k hE-#1 S 0} free fatty acid®t monoglyce-
ride’} & 718 Aoz sHg £ ot

o]RL ZFol= triglyceride’} 556%, W&ol
77.7%, AF9A 6] 604% 24 HFIAREAZFT A3
2ol AA 3 the RI(E 5, 1986), & 5(1983)
o] ZZl triglyceride’} 322%, FF oA H ol 379
%24 713 gFol Bvte Huel AP
o, 23 = F(1976)°] Bz FAEAEF trigl
yeeride7t 362% 2 QA A(431%) thLoz
o] BUTtE ¢ HIxE olE F gt

HHEAEA F4AEA Wl #¢ e #
ol & QAT 2 F(1986)2 MES 40CA 7
A7t QEAZRA triglyceride$t free sterolo] Tha
#4399 free fatty acid®] o]l 42F F7}
BF 3, =3 diglyceride™ 1 o] F71stH Tt
3ttt o1 AL triglyceride7t 7F=E3] o] digly-
ceride?} frE]Agate] F71g Ao FH3to £
AEn% 53X gotn AZ4dch

Table 3. Lipid composition of non-polar lipid fraction
in cockle shell products
(% of total lipid)

(%)
Non-polar lipid  Polar lipid
Raw meat 254 746
Cooked meat 224 776
Cooked meat extracts 487 513

MG FS FFA TG SE
Raw meat 2.7 114 106 63.8 115
Cooked meat 36 38 195 603 128

Cooked meat
extracts 47 85 174 543 15.1

MZ=oHe XM

Mz AL, A5S 2 A5 IR
YE& TLCA o3 ¥ - THsln, 33 4d94S
Table 391 JehAACt B2 triglyceride”} 63.8
%2 Autoldg AAEFAUL, hEo] free sterol
114%, free fatty acid 10.6% &2 &2 oS o] H|=A4
A9 FoAARE ol FA YU A5/ trigly-
ceride”} 60.3% 2 713 WSk, free fatty acid 19.5
%, sterol ester 128% &0 2 o|Eo] FAHEE o
23 At A& AF S triglyceride”t 54.3%, free
fatty acid 17.4%, sterol ester 151% T2 FAE
& o231 gAY EF AEHE AF B3 mo-
noglyceride, free fatty acid B sterol estere T
Z 715t o\ free sterol, triglyceride® Wi Za
e AFE vERoY e & A7 gl

FS: free sterol,
TG: triglyceride,

MG: monoglyceride,
FFA: free fatty acid,
SE: sterol ester

NzA A5 A58 2 2A5dF59 4N
AES #9, S FFd HPE Table 400
et it} 2 Alg3te] 3522 71 ge) g4
¥ A ¥& phosphatidyl choline2. 24 &) 531
%, AFEol 470%, A5 HFol 328% FL )0l
phosphatidyl ethanolamine2. 24 A& 329%, =}
%850 306%, AEHE) 251% Ak =3, sphi-
ngomyelino] A&l 6.0%, A&5S ol 141%, A5
F9 153% FFHAeH fEFEAE 4K 80
%, AASF 83%, AFHFol 268% £t
o 53], JFo Bol TR A5 2psHof
H& dixzHont. ojzlez Mz FAXAY
3 ¥ phosphatidyl choline® phosphatidyl etha-
nolamine! 2 A% + 9o, = F(1976;
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Az BEd A5% 2 A%AF 4FE va

1982)2 B4zl &, Jhejule] AAFETFAHL
phosphatidyl choline® phosphatidy! ethanolamine
o] FAEEL o]F 1 Uvtx 3}

A5 Ko vz FFo Wstds Aol
7b gley A<=l mel phosphatidyl choline®t
phosphatidy! ethanolamine®] th& 7+4 3=t o]
AL A&Fo 49 45t o AAetn F4
4. 181 uFAHEAL lysophospholipide} F
Ay YwrH o2 o8 L lysophospholipidase <]
g4o] phospholipase®] AR} @3] 3l
(EER], 1970) ©1&-F oA lysophospholipid®] 3
£ X" # 7] dFE ol AzZrE .

Table 4. Lipid composition of polar lipid fraction in
cockle shell products
(% of total lipid)

M PC PE UK
Raw meat 6.0 531 329 8.0
Cooked meat 14.1 470 30.6 83

Cooked meat 153 38 251 268
SM: sphingomyelin, PC: phosphatidyl choline,
PE: phosphatidyl ethanolamine, UK: unknown
Azl R|EMEM
1. M=o XjgMxEy
NzEN A5 FAE, MFAHAE 2 F4RF

€ T dv AW AL Table 59 ek
Wded, o] 4% FXA9 AL 20:5(n-3) 7}
205%, 22:6(n-3)7} 19.6%, 16:0(154%) 2 18:009.
8%)8 w22 FAAYLNY FAHRE o]FX )
o, 11 9o} 22:5(n-6), 14:0, 18:3(n-E TFHH
o] o]Fo] FAE oJFL UMk eIt 18:2(n-3)
T 3TN Bo o3y}, %3, polyenett(62.8
%), £84H34.1%) 2 monoenett(3.1%)9 o)
A1 E3sto)l= 16:0, monoenedtolle 18:1, 18]
I polyeneit& 20:5(n-3)0] ztzt FAHRE o]7 W
AA Tt

o|RE & 5(1986)0] Z, WEM(5EN) R A
FH e FAAE FAse FaAPEe 160,
20:5, 16:1 2 22:6°1etx § Bl wwA] BAE
o} HeEgen & g2/ 2 A e £33
AR 16:09) FaEFol 7Y ggtod ARMdE
polyeneAFSl 20:5(n-3)7} 7+ @o] §FH-5 0] 2o
& B2k
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L UugE 3 APz ua

3 5(1989)0] 74 € o4 Az2NS9 2
A& T FaAYLL 16:0, 18:1, 22:6, 20:
2 @ 20:59] 3, polyened}, £33+ 2 monoenedtd)
T2 polyenests] §&o] g Esiths Hus
e gAstgen, 7 5(1986)9 muRFe &3
Uiate] Fg AL 16:0, 16:1, 18:0, 18:1, 20:54
olgtx Hild Hlatyr) gt ez AT EH
e @44 20v%te] n3Age n=EEIAS
thare 2 gf-3te Aol &3 o2 EPA(20:5n-3)
9} DHA(22:6n-3)7} T8 XHMabol gl A& 37 Al
EAg9 2 dXst UL, 1984).

v A2 F 9] Arake 20:5(n-3)7} 221%, 16:0
7} 184%, 22:6(n-3)7}, 159% 18:07} 7.7% 2 14:0
7t 69% 9 €02 FARWAY FHEE o]|Fn
2959 18:3(n-3), 20:4(n-6), 22:5(n6) 2L 18:1%
A3 GhE FAE oJF1 AU £ F, pol-
yenerH(57.1%), £3MH359%) £ monoenedH(7.0
%)9 o] Ui £33}, monoenedt B polyeneAt&
F3%e FAALML XA 4P} o)g)
2L due 29 F4XEAL FAsE FoAY
A& 16:0, 22:5, 20:5°) 1, HE7N = 16:0, 20:5, 16:1
ol ARFXE 16:0, 20:5, 16:1°1H(& 5, 1986)
gta gt EARS AWzAn fARBIGD. 2
Hy, =, H2MGY) 2 AFSX (& F, 1986)
o ¥RdE FAAE EX= ¥4 polyene ¥
monoeneit2] ol 8YUA B =A(E, 1992) =
& 3}4F, monoene?t, polyeneAte] &0 2 B g ¢}
YA 3A gkkvh, =%, 7he)v) (Hayashi and Ya-
mada, 1975)¢] FA4A Qe A3 v
&0} & A2 14:0, 16:0, 18:0, 16:1, 18:1, 20:5,
22:601 = Buos Ao fALsky)

S92 4] At 20:5(n-3)7) 224%, 22:6(n-
D7t 207%, 16:07F 155% 2 18:07} 103% 9] &
o2 FAALIY FARL o|F1 glod, 11 ¢
o 22:6(n-6), 20:4(n-6), 14:0, 18:3(n-3)E TFH/-5
of FAE o1 YU EF, polyenerH(63.7%),
¥3}21314%) 2 monocenetH(4.8%)2 &ol:
v A X Aol H]3 polyeneite] H] Lol Thh %9
o 23ite] HEL thah vt} olgig e di
€ #(1992)°] Hz/M(8E4H e FAHXNAL Ay
M2AF FFel 53] & AL 16:0, 18:2, 20:5
2 22:62.2 °]E 4% AWlo] 5816% 5 AA
st 3], 18:27F 121% 4 (A @k g ot A
Z7) Afoe EAT B Bosdd & 59
86)2 29 AAFE FAse FaALRL 160,
20:5, 22:601 2 3t Nz} FAEIHOY, T



AAN B H AT EF

2R (5¥ )+ 16:0, 20:5, 22:1, 14:00]0), AFHFH]
£ 16:0, 20:5, 18:30] FF & ©|EviiL 3t Aol E
B, olgge Aole HFY 84 LE(Ueda,
1974), 438t 9 o](Hayashi and Yamada, 1975),
MAA G FHo] A& Aoz A,

Table 5. Fatty acids composition of lipids from raw
meat of cockle shell

(Area %)
Fatty acid TL NL PL
14:0 59 6.9 44
15:0 0.7 0.7 0.6
16:0 154 184 155
17:0 2.3 22 06
18:0 9.8 7.7 10.3
Saturates 4.1 359 314
16:1 05 28 2.7
18:1 21 38 18
24 : 1(n-9) 0.5 04 0.3
Monoenes 31 7.0 48
18 : 2(n-6) trace trace trace
18:3(n-3) 39 48 38
18 : 4(n-6) 19 10 16
20 : 4(n-3) 24 2.2 24
20 : 4(n-6) 5.1 4.7 49
20:5(n-3) 20.5 22.1 224
22 :5(n-3) 2.6 2.3 2.1
22 : 5(n-6) 6.8 4.1 59
22:6(n-3) 19.6 159 20.7
Polyenes 62.8 57.1 63.7

TL: total lipid,
PL: polar lipid,

NL: non-polar lipid,
trace: below to 0.1%

2. R8T Xgiatxy

AMzA 2AEFe X HF42 € 544
AL FA3E Jde APARA L Table 65 Zol.
Table 66149} o] Fxdel AupitL 20:5(n-3)
7} 254%, 16:07} 17.1%, 22:6(n-3)7}F 11.5% 2 18:
07} 92% 9] o8 FAAYN] FHRS 7L
oo, 21 94 22:6(n-3), 14:0, 16:1, 18:3(n-3) &
20:4(n6) = A0l o]0l FAE o]FIL UA
oy Ao A AA e Zo] 18:2(n6)7t A&
Solx AT BYrh E£F polyenett(59.2%),
3}4+(335%) 2 monoenedt(7.3%)2 o2 NS
o] FAAY BXAFHY vlxIgot =gl
w2} FAFe Wals ASe Y3 polyenettd X
spate] geku]go] thad 7433 monoeneit ]

gEngo] th Frtetgdch

H A X F 9 xS 20:5(n-3) 7} 264%, 16:0
7} 20.1%, 16:17F 100% 2 22:6(n-3)7F 8.7% 9
o2 FAAYAY FHEL o]F1 Qloy, 1
9ol 18:3(n-3), 18:0, 20:4(n-6), 18:1% F-F-H o]
FA g o]F1 o] AR WIYNARL FAF
Ao, WK ¥F XA o] polyeneit
g &(522%)0 71 XL ohgol XL
(334%), monoenet(14.4% ) &0l R o A& o uf
2 N F4AA wdte A A9 Wzel wjsdt
KAtk

FAANAE FART e APARIL 459
FAAE] A=A FAEH R, FAEAFY
EXdHEe A% FANAR FA890. 19
, A% FAXNALE AJo FAAEH vu
Al polyeneit2 718t 1 X542 monoenedt-&
#Fadtd AT 489 FAAR v S4AAH
e tid Aolg YT MAERA ASHY AEK
AFHo 2 Hol A48 A& vd polyenelt
A% 20:5(n-3)0) F7ksleE wH 22:6(n-3)T HA
e Ao, Xoitel AR 16:0¢ Fhete @
W 18:0¢ Zaste A Byt

I‘

K

Table 6. Fatty acids composition of lipids from cooked
meat of cockle shell

(Area %)
Fatty acid TL NL PL
14:0 ' 59 7.0 29
15:0 06 0.7 0.3
16:0 17.1 20.1 12.4
17:0 0.7 08 22
18:0 9.2 48 116
Saturates 335 334 294
16:1 5.1 10.0 2.0
18:1 14 4.0 14
24 :1(n-9) 0.8 04 0.6
Monoenes 7.3 144 4.0
18 : 2(n-6) trace trace trace
18 : 3(n-3) 49 6.7 34
18 : 4(n-6) 1.5 0.6 38
20:4(n-3) 2.7 2.0 34
20 : 4(n-6) 48 4.0 59
20:5(n-3) 254 264 26.1
22 :5(n-3) 1.7 0.9 2.2
22 : 5(n-6) 6.7 29 73
22 :6(n-3) 115 8.7 145
Polyenes 59.2 52.2 66.6
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3. X=UFe xfghAxN

MzAN AxdFe XA, HFHXEA £ F4
AAE T4 e AWA2AL Table 73 2
o, 2AFL FASdE Az e Y5 &
%89 799 fAbe e o 28y, 20:5(n-3) 3 22:
6(n-3) 2 FAZ 3= polyenestd] H|£o] Ko
U A& v @2gton 16:02 FAE &
¥3ibe] v go] ¢t

A&AEe] vFAAEASN FAANEE T3
Az Ae A&7 259 A9 v&3dc)
20:5(n-3) 9 FEH| &L B FAXAY IHAED B
T A5 A&5Fo via) ohh 2o} 22:6(n3)2
Ag A Feol vFgA Ao A5 wFAHA D
ujs) 1 ¥jgo] X %1, DX X84 205
(n-3)9} 22:6(n-3)8) #§ v go] EIAWUF
22~45% A sty FdgFgez £40 Qe
AFoz ARED 7 5(1986) & Yo A&AF
o] BxstAuatel 3o XA IR
28~48% A=A dlo BAZ FABIHOM,
Jo] A&AFF o BEA YA FAMLE 181,
16:1, 18:2, 20:2F 0l 1L, 53], 18:19 o] A
3HAl Fol MM AFHe v$ Fojstgdonh, ¥

Table 7. Fatty acids composition of lipids from ceoked

meat extracts of cockle shell (Area %)
Fatty acid TL NL PL
14:0 48 23 33
15:0 0.7 04 0.5
16:0 20.8 111 19.0
17:0 0.7 0.9 16 -
18:0 99 144 129
Saturates 36.9 29.1 373
16:1 52 2.6 2.0
18:1 17.2 2.6 2.9
24 : 1(n-9) 0.2 34 34
Monoenes 22.6 8.6 8.3
18 : 2(n-6) trace trace trace
18 : 3(n-3) 4.2 38 35
18: 4(n-6) 05 27 1.6
20 : 4(n-3) 21 15 3.2
20 : 4(n-6) 43 14 59
20 : 5(n-3) 155 171 19.5
22:5(n-3) 22 18 28
22 :5(n-6) 3.7 5.9 54
22 : 6(n-3) 8.0 28.1 125
Polyenes 40.5 62.3 544

841 160, 18:0, 14:050 2 Fukol goii sto
Mz A&EAEH AR

ol4tel Az A At i #H 7
Hs A, 2A&S, As594F 25 EPA® DHAVG
53] Bo] giEo] FAde AAn He FFe
3] &l Aoy dqutdr & 288 Fd
2 Az E

2 o

LA ol A Fol AiE #olzt M2 I
AEZon gFY o] e ARAY FEA
 FAS FHEY] Hst AzAY ASIH 2E
5, 181 Axd4F duidE, NFAzx4 2 A
WAz 59 Zolg ¥4 bn, AEFH.

2480 Fiol AKET ti HAYu xdy
A g 23R FRAE B2 ASET g7
7Vt on AW ot TAEHYIL glycogen
2 Zoj7l itk LAY AL Fe ML H
5 18mg% 2 ¥3 st o™ A=A 37mg% = 7t
F7}8td ok

ALT &8 2 A54E FXHAz25L F
Zt u)Z A A] 254%, 224% D 487%, AR
Zo] 74.6%, 776% L 51.3% 2 R E FAYXA=
TAH] ATk vFAA A JE-& triglyceride
2 free fatty acid, 54 A2 phosphatidyl choline
7} phosphatidyl ethanolamine®] FA¥-o[3dt}. F
A vz F FANASE FASD e
ARRAEAL B, A5S, ASdF 257 205
(n-3), 22:6(n-3), 16:0 & 18:0 T°] FAELEL olF
I AR 20:5(n-3)9 22:6(n3)E& FAE 3=
polyeneste] v]go] B4 EJrh A&HL [
B3] polyenedt ¢ 20:5(n-3)o] F7lsle ¥k
22:6(n-3)& ZAde AFoln Eshite FHE
16:0 F7hshy 18:0 Tadte ZAE¢E By
A& AFNE 20:5(n-3)F 22:6(n-E FAZ 3
£ polyenedtd] Bl &o] A Kot} AsKol nlg)
ot 16:08 FAE e E34te vl go]
1=

AL 2
E A7e 199249 AEMEdTRA S&dTF

ZAvle] Qs X o] Fojgew ol FAE
At
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