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STUDISE ON THE LIPID OF AQUATIC ANIMAL (Part 1)

Fatty Acids and Sterols in the Muscle of Eel
Boﬁg Seuk HAx - Tae Myoung JEONG* and Min Suk YANG*

The composition of fatty acids and sterols in the muscle lipid of eel, Anguilla japonicus Temmi-
nck & Schlegel was investigated quantitatively by using gas liquid chromatography(GLC) and the
sterols separated from unsaponifiable matter by thin-layer chromatography were identified by
GLC, infrared spectroscopy, nuclear magnetic resonance and GLC-mass spectrometry respectively,

The fatty acids of the muscle lipid consisted of the large amount of C18:1 (40.98%), C16:0(23.
71%), C16:1(13.37%) acids, and small amount of C14:0(7.19%), C18:0(5.55%), C20:1(1.83%), C
18:2(1.42%) acids, and C18:3(0.92%), C15:0(0. 73%), C14:1(0.509%) acids were smaller.

Choleterol(96. 58%) was a major component of the sterol fraction and 24-methylene cholesterol

(3.42%) was also detected as a minor component.
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Table 1. Content of General Nutritional Components in Fiesh Eel Muscle

Ash(%) Crude protein(%) Crude fat(%). Cellulose(%) Moisture(%)
1.20 17.11 20. 61 — 61.01

Table 2. Muscle lipid content of Fresh Eel and its Properties

Crude fat content (%)*

Acid value

Iodine value (wijs)
Saponipication value
Unsaponifiable materials (%)
Phospholipid (%)

24.56
3.34
137.08
362. 86
0.92
5.03

*Extracted by methanol chloroform solvent (by Bligh & Dye method)
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Fig.1. Separation of the unsaponifiables of the
muscle oil of fresh eel by TLC,
Plate; 500+ Wako Gel B-10
Eluent; Hexane-Ether(7:3), Time;60min
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Table 3. Operating Conditions of Gas-Liguid Chromatography

Analytical materials

Fatty acid methyl ester

Sterol analysis

Items analysis
Instrument GLC(Shimadzu 4BM) GLC(Shimadzu 4BM)
Column DEGS(15%)glass 2mX3mm 1.D. OV-17(1.5%)glass 2mX3mm 1. D.
Column temp 180°C 263°C
Detector FID FID
Detector oven temp 205°C 280°C
Carrier-gas N;+60ml/min Ny«60m!/min
Chart speed Smm/min Smm/min
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(18min)e] RRTE #H#(1. 00002 # sterolsg RR
TE& BEste (BB 2L Koz RAx 9 w&
4 ek

2) IRGEARS;, 1972 : 845, 1973) ; Beckman IR-
12 spectrophotometerz. KBr $efisk o 2 filnzal 4 o}

3) NMRGEAS, 1972 f%, 1973); HA-100D,
Bk 222258 EAs, 60MHz, R - s,
level;502.2 filstdcl. 28la REiEEEL 2 tetr-
amethylsilane(TMS)& fEflstg o % protons)
ﬂ:%‘:& shifte TMS;0 ppme 2 &4 Fifq SE2E

& 7.25ppmo.2 sl skepod el

4) GLC-MS(fEAR%:, 1972 #5%s, 1973) ; g LK
B-9,000 GLC-MS #&E At J&5) 2
Hol A Pestgl <t FEA 1.59% OV-17/gaschrom-
z, 80~100 mesh, column; glass column 23X 3mm
¢I.D, carrier gas; He, #i¥; 30m!/min, columnig
B 310°C, ion{LEHE; 70eV, trap current; 60uV,
TEER,; 3,500V,

BR Y B2

Wl iR IRE&RS Table 14 A9 2
el a4 KRS 4ch ol AL BHr(1973)¢
—BR AR BEY A} 2E ER, HIE
HERAAE =8 RBEEFHRE, 1973; FE, 1971)
vlste] gL R o @ikEE & HE bl

kel i MRS Fig. 29l row s
B peaksl —FKH & A(Table )& £4 ABSHA R
w5 9101}, peak A(RRT=(.49), G(RRT=2.49),
H(RRT=3.24), I(RRT=3.55)¢] [gifee s
i) k2 AastA 2y

Aed HRETRE 2 ARdA Cs:,
Cunfgel = XK€ AAstz Y=,
Cia:o, Ciszo, Caozry CisiziBol ™, Cig:s,Cisio, Cuanif®
= Ad Agck o] FHRE FHFANH BE A
5] Aol (Qeorhynchus keta), &2 40l (Salmo
gairdenrii irideus) W w|FEA(Misgurnus fossilis)
o Hiel St BEY RYR AR HED
A vlastyd, wilid GRY EEe 29 —5%d
+ & stk E%el & Al web o RiigA
el &0 %4 AP REZ EEANMT = Cu:s
Coz:ofR SRl wKfihel ¥4 e K@, K
2 WKERM) = Co, Coofts G0l fBHme
2 A3, Cuipy Cisiz, Cuafel &ES IEANM
A 44 pRo s AFs e HRAUtE w%
(1964)9) A= H—T #ERE A3

E

CXGZO)

e

J
GHy

L " M

g ) 20 30 40 50 50 MiN

Fig.2. Gas liquid chromatogram of fatty acid
methylesters of the muscle lipid of
fresh eel.
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Table 4. Relative Retention Time of Standard Fatty Acid Methyl Esters and
Fitting in Peak in Chromatogram of the Sample Musle lipid

Standard fatty acid methyl ester ™

Methyl ester of fatty acid of sample oil and the
peak fitted to standard

Fatty acid RRT* RRT#* Peak in Fig 1** Peak area(%)
Cuazo /100 1.00 B 7.19
Cuaz 1.24 1.24 C 0.50
Cisto 144 1.44 D 0.73
Cio:o 2.04 2,04 E 23.71
Ci:s 2.33 2.33 F 13.37
Cis:o 4.15 4.15 J 5.55
Cis:y 4.54 4.54 K 40. 98
Ci:z 5.47 5.47 L 1. 42
Cis:s 7.07 7.07 M 0.92
Coo:s 9.09 9.09 N

1.83

*Retention time of methyl myristate(5.5min) is taken as 1.00.
**Identity uncertain are A.G.H.I peaks on chroma‘togram.
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Fig.3. Gas liquid chromatogram of sterol
fraction of the muscle lipid of fresh
eel.
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Fig.4. Infrared spectrum of 4-desmethylster-
olacetate~1 of the muscle lipid of
fresh eel.
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Fig.5. NMR spectrum of cholesterol of the

muscle lipid of fresh eel.

TLCol| A 5yftd Fr. 3(4-desmethyl sterol}®] peak
ARRT=1.00)s] #3 GLC-MS spectrum® Fig.6
s e, 5  iong m/e 386(FE 249D ELGE
ool Hfp EED R long2 of23h zhe] byt
o}, #p m/e 371(M-CH;)(19%), 368(M-H,0)(22%)
353(M-CH,-H,0)(15%), 301(M-H,0-67) (29%),
275(M-~H,0-93)(32%), 273(M-side chain)(23%) 2
247(M-H,0-121)(20%)4s, #¥: peak: m/e 55(100
%) Ebstel ol & BRZ patterng Jeongi(1574)2)

[

% Kusvay asudiay

s2q 440 350 980 4T0 YV

Fig. 6. Mass spectrum of cholesterol of the
muscle lipid of fresh eel.
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Fig.7. Mass spectrum of 24-methylene;
cholesterol of the muscle lipid
of fresh eel.
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