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Abstract

The lipid compositions including fatty acid, sterol, lipid class and the lipid component of
the total lipid extracted from the flesh of some fresh water fishes, i.e. mandarin, cornet, cat
fish and Korean perch were compared. The levels of total lipid of flesh tissues from the fresh
water fishes were high(7.4%) in cat fish, but low{1.4~2.2%) in mandarin fish, Korean perch
and cornet fish. On the contrary, the content of unsaponifiable matters found in total lipid
was low (2.6%) in cat fish, but high(6.0~6.5%) in mandarin fish, Korean perch and cornet
fish. Total lipids were mainly composed of triglyceride(74.6-~86.5%) as major component
in each sample and the other lipid components of total lipid, e.g. polar lipid, free fatty acids
and free sterol were the minor components. The major fatty acids in total lipid of each sample
were Cqg:0{19.6~29.2%), C1g:1(17.3~30.7%) and C1a:1(16.8~29.2%) and additionally
it chiefly consisted of C14:90 and Cig ;2. Particularly the contents of polyencic acids in total
lipid of cat fish were higher than those of the other fish samples. The level of cholesterot
in total lipid was low(8.3m3/g ) in cat fish, but were high(36.9-~59.9m3/g ) in mandarin
fish, Korean perch and cornet fish. The contents of fractionated neutral lipid(NL) were higher
than those of polar lipid(PL) in each sampie. Particularly, phospholipid content in PL was
low(6.0% } in cat fish, but were high(23.1~36.3%) in mandarin fish, Korean perch and cornet
fish. Neutral fipids were mainly consisted of triglyceride{84.5~93.4%) as major component
in each sample and the other lipid components of neutral lipid, e.g. free fatty acids and free
sterol were exhibited as a minor components. The fatty acid compositon of neutral lipids was
very resembled to total lipids. The phospholipid in mandarin, cornet and cat-fish were mainly
composed of phosphatidyl serine(23.1~49.8%) and phosphatidyf choline(20.8~45.3%).
The relatively higher amounts of phosphatidyl serine were observed in mandarine, cornet and
cat-fish than in Korean perch. But phosphatidyl ethanolamine(42.3% ) and phosphatidyl choline
(49.9%) were the main phospholipid in Korean perch. The extraordinary high content of phos-
phatidyl ethanolamine compared to other fishes was characteristics in phospholipid composition
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of Korean perch. The major fatty acids in phosphelipid of each sample were C1g:9(38.3—46.5
%), Cig:1(14.2~21.7%) and Cy5:+:(11.6~13.8%) and additionally it chiefly consisted of
Cig: 2+ Cig:0 and Cy7: - The major fatty acids in glycolipid of each sample were C1g: 0(28.
8~40.1%), Cig:1(65.4~289%), Cig:0(5.1~28.9%) and C15:1(8.2~20.1 %) and additio-

nally it chiefly consisted of Cy4:¢ and Cup: 1.
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Tabile 1. Content of general nutritive components
from the muscle of fresh water fishes
(9 /1009 wet sample)

Sampled fishes Moisture gg-t‘gi% Crude fat Ash

Mandarin fish 79.7 15.7 0.8 0.9
Korean perch 794 14.6 06 14
Cornet fish 797 159 1.9 14

gt
T4 column®l 28t BEE ol Am x|

ESY

Cat fish 75.7 154 6.7 11

Table 2. The content of cholesterol and unsaponifiable matters in total lipid from the muscle of the fresh
water fishes and vield of each fractions separated from the unsaponifiable matters by thin layer

chromatography (% in weight
Fraction from USM

. Total lipid® UsMY )
Sampled fishes % i wet base)  in total lpid(%) ) ; o Cholesterol{mg/g)
Mandarin fish 15 65 895 45 6.0 53.1
Korean perch 14 6.0 84.1 67 120 59.9
Cornet fish 22 6.3 875 54 7.1 369
Cat fish 74 2.6 680 147 174 83

Extracted by methanol-chloroform sotvent(by Bligh and Dyer method}.

®Unsaponifiable matters

<'Praction numbers as illustrated in chromatogram of TLC on separation of the unsaponifiables from the muscle
of the fresh water fishes.
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Tabie 3. Comparison of the composition of total lipid from the muscle of the fresh water fishes

(% of total lipid)

Total lipid
Sampled fishes
PL* Fgp? FFA® TGY st
Mandarin fish 6.3 12 55 86.2 09
Korean perch 11.2 0.6 6.7 80.3 12
Cornet fish 180 trace 62 746 trace
Cat fish 12.7 trace 0.8 86.5 trace

2PL  polar lipid FS : free sterol “FFA ! free fatty acid

$TG : triglyceride ©ES ! esterified sterol
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Table 4. Fatty acid composition of total lipid from
the muscle of the fresh water fishes
(expressed as peak area %)

Mandarin Korean Cornet Cat fish

Fatty acids "“gep ™ perch  fish
Cu:o 33 4.2 2.6 2.6
1 1.0 1.0 1.2 10
Ciso 05 0.9 05 13
1 0.7 0.3 04 0.4
Cis:0 292 27.2 225 196
1 23.2 24.7 307 17.3
Cirio 27 23 03 4.8
1 1.3 4.7 0.1 6.0
Cis:o 4.3 4.1 38 4.7
1 292 237 257 158
2 39 46 6.2 11.7
3 - 10 1.3 7.7
Cao 0.6 0.5 0.7 22
2 - - 0.2 01
3 - - - 0
5 - 0.1 23 17
Co:1 - 0.7 14 20
¥STA 400 387 297 330
®MEA 560 556 602 457
PEA 39 57 100 213
#STA : saturated fatty acids ""MEA © monoenoic fa-
tty acids

<PEA - polyenoic fatty acids

ZX[E 2| sterol=M 3! cholesterol B2}

Table 214 A A& da FAFAA 8
HAZES TLCA st B¢ A, spot line
w2 g AANAdsA 3788 fraction®] W+
ghiton, £2¥ Fr. & Fr. 1(4-desmethylsterol)
o] &avtdl, Ax i FARAE BEHIEY
et 841~895% 9 HFELE BAR, oA
de 680% 4 S Ho BHAEY FHES
oj2: ek 28T, NE¥E TLCH 94
29 Fr. 12 NBE 39 GLCE EF sterold
RRTS} dlmabe) £4%% A3, U7 cholesterol
peak?tol et T ohE sterol peaks & ElF A
et} 1213 cholesterol & ABER A

Aol thate] rhel 53.1mg/g, A A 59.9mg/g T
#32 FA 369my/getdl u¥ldted o 1= 8.3mg/g9]
$EFE Ro Og ojFed 348 e TG
vehde] dizAolgich. e ARe, g ¥
of Wrtelo] T-JK XA} E2l§ 4-desmethyls-
terol& cholesterol 96.5%, 24-methylenecholeste-
rol 34%2 F4Ed2E Bue AoldiH,
A3 3227 2o 2HADAE choleste-
rol®] ##Fo] FA Wk B8l R o= 46.2~79.8
my/g, 1}l AR 516~736my/ge] FEE
ZE B9 4-desmethylsterold] FAHAEL ojF
o] o12] 24-methylenecholesterol  sitostercio]
A% AEeR FEE0nd gy YFolsin,

HZAX| A ISMxHe| stz

FAAE F4 columne 2 B BZF 0=
AAA(FANAD T F4A49 F%e Table 5
o 2o,

7 AR O go] FHAA e #A
Aol tldtod 530~751% ol wisted, FAXA
(BAE, AXA)Y o] 246~469% 9 ¥
FEE Bo, Table 39 TLCO A& FA=|49
ghekoll WSt b %8 AYE RYAT @y
ol FEofe FARNRE] FYNARY 1
gheFol WES wue A2 2 4+ g9d.

IE|5, FAAA"FAA, Arke, AA ¥ ¥
Ay X2 231~363%, BAE 55~109% 5
FHate AR A ol FAAME} A U
Bl Ao ¥lsled, g g v 7= AR E 60%,
323 186% &) FHS Hof f2HolRAe)h, o8t

Table 5. Contents of lipid classes in total lipid
fram the muscle of the fresh water fi-
shes

% of total lipid

Sampled fishes
Neutral lipid Glycolipid Phospholipid

Mandarin fish 66.2 9.9 23.1
Korean perch 57.8 55 36.3
Cornet fish 53.0 109 36.0
Cat fish 75.1 18.6 6.0
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Table 6. Comparison of the composition of neutral lipid from the muscle of the fresh water fishes

(% of neutral lipid)

Neutral lipid

Sampled fishes

FS® FFAY  Unk(D®  TGY Unk(2) ES® Unk(3)
Mandarin fish 05 6.1 14(012)* 883 1.3(0.86) 0.6 1.7(0.98)
Korean perch 0.7 68 070012 88.0 2.1(0.86) 08 0.8(0.98)
Cornet fish trace a7 - 845 0.2{0.86) 04 5.0(0.98)
Cat fish trace 28 - 934 - — 3.7(0.98)

*FS ! free sterol VFFA : free fatty acid <Unk : unknown

TG : triglyceride ©ES : esterified sterol

*MNumbers in parenthesis are Rf values of unkonwn lipid components.
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Table 7. Fatty acid composition of neutral lipid
from the muscle of the fresh water fi-
shes

(expressed as peak area %)

Fatty acids Mandarm Korean Cornet Cat fish

perch fish
Cu:o 47 4.1 2.6 32
1 09 11 12 10
Cis:o 1.2 14 05 16
1 0.1 0.2 0.4 0.3
Ci:o 229 254 225 26.7
1 278 30.5 307 182
Ciz:a 21 1.8 0.3 29
1 11 0.2 0.1 0.1
Ciz:g 3.3 32 38 5.1
1 28.0 24.1 257 331
2 59 43 6.2 05
3 trace 0.2 1.3 04
Coy 05 1.0 0.7 26
2 14 24 02 42
5 - - — -
5 - e 23 T
Cr: - 0.1 14 e
STA 342 359 29.7 39.5
MEA 58.4 57.2 60.2 55.3
PEA 7.3 6.9 100 5.1

Table 8. Comparsion of the composition of phos-
pholipid from the muscle of the fresh
water fishes

(% of phospholipid)

Phosphelipid

Sampled fishes
Ps¥  pC¥  pRY Unkd?
Mandarin fish 498 442 trace 60(0.98)*
Korean perch 58 499 423 20098
Cornet fish 370 453 48 129(0.98)
Cat fish 231 208 23 53.7(098)

2P§ ! phosphatidyl serine

WPC : phosphatidy] choline

<PE ! phosphatidy! ethanolamine

%Unk  unknown

*Numbers in parenthesis are Rf values of unknown
lipid components.
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Table 9. Fatty acid composition of phospholipid
from the muscle of the fresh water fi-
shes

{expressed as peak area %)

Table 10. Fatty acid compaosition of glycolipid
from the muscle of the fresh water
fishes

(expressed as peak area %)

Mandarin Korean Cornet Cat fish

Mandarin Korean Cornet Cat fish

Fatty acids fish perch fish
Cuso 28 14 15 39
1 0.2 0.1 0.2 0.7
Cis:o 06 0.5 0.8 2.3
1 08 0.1 G.1 02
Cis:o 38.3 46.5 44.6 424
1 129 138 134 116
Ciroo 41 37 24 58
1 3.0 15 0.7 5.7
Cis:o 6.1 9.2 10.2 35
1 217 190 203 142
2 2.1 2.0 3.5 9.2
3 trace 0.2 0.3 trace
Cont 96 24 trace -
) — - - -
N - - — -
5 - - - -
Caia - - - 0.5
STA 519 61.3 59.5 579
MEA 39.0 36.5 34.7 329
PEA 9.1 22 58 9.2

gFo) 2808% 24 A8 FANA 7 B2, Ci M
2 54% 2 7P wbA] el whddl, o e Cis:
1ol 289% 24 7Hg BX, Cup: o 51%E
74 wrA Ve giE:F el

o] Amty I} ofiUz} HAsl Ho] R F
KNAE FASe F8 ALNE Ciio Gz B
Cig: 1240150 o5 Xbibe) dhafe] A £47
k] 70% o)A S AFH R 3t FAsET
g, 27te, AA 283 vA 9 gAAL X
At 563~79.5%, monoenedt 17.1~422% H
polyenedt 15~45% 9 oz FAsEH vt

=

Fatty acids ™goy perch fish
Cio 438 35 41 3.7
1 0.4 0.1 0.8 1.0
Cis:o 20 11 25 19
1 trace 0.1 0.1 0.2
Cis:o 40.1 350 375 238
1 120 17.2 8.2 20.1
Ci7:a 0.2 4.0 6.5 26
1 0.4 1.2 2.6 0.9
Ciz:0 14.3 12.7 289 5.1
1 15.2 21.0 54 289
2 04 i1 34 44
3 33 0.2 - 03
Cop:1 44 19 - 20
. - - - -
s _ - — _
5 0.8 0.2 - -
Caz 1 16 0.7 - -
STA 61.4 56.3 795 421
MEA 34.0 42.2 17.1 53.1
PEA 45 15 34 47

o, W 7]+= monoenel} 53.1%., EBHAF421% 11
3 polyenest 4.7% ¢ o8 vEbgT),

2 o

aztel, AA, 54 9 d7le TEARHRS
v 3} 71 98ke] TLC, GLC, column chromatogra-
phy 1813 UV-spectrophotometer® o} &3l &
21 de] AL, FxAo Az 9 ste-
rol®4 12]al cholesteroj2] ¥ AFFAUL
o, FAAER FAAA AR D Ayt
F8& Y9340,

FAA9 FFe W5t 74%2H, 27},
2R g A9 14~22% 8t god HEld
2AzEe A7 26% 24, a7, A" 2
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29 60~65% R} Furo] Wk,

FARE T ADAEL 2 triglyceride
(74.6~865)7F F7d&ola, 11 2 AR Z, free
fatty acid, esterified sterol 18] free sterol$
AZHR oz FFHd,
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