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Abstract

Total lipid were extracted from the eggs, livers, intestines, muscles, and testis of Fugu xanthopterus.
The fatty acid composition of total lipid was analyzed by gas liquid chromatography. Proximate percent-
age of total lipid from the samples was shown to be ; 81.72% in the livers, 14.53% in the intestines, 12.
63% in the eggs, 0.85% in the muscles, and 1.74% in the testis. Toxins(tetrodotoxins) were completely
removed from the liver of Fugu xanthopterus with 1% acetic acid /methanol solution before total lipid was
extracted with CHCl;:methanol solution(2:1, v /v). The toxicity left in the total lipid was checked us-
ing mice, The content of DHA in each tissues of Fugu xanthopterus was the most abundant in muscle(32,
4%), followed by liver(23.0%), intestine(26.7%) and testis(15.4%). The level of total polyenoic acids
comprising DHA was more abundant in muscle(57.4%) than in the liver(50.9%).
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Lipid analysis

Fig. 1. Removal of tetrodotoxin from the liver
lipid of Fugu xanthopterus.
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Table 1. GC condition for analysis of fatty acid
methyl ester

Instrument Hewlett Packard 5890 Capillary
Gas Chromatography
Column : A fused silica column(25m x0.20

mm, 0.5.m) coated with Carbowax

20M (Hewlett Packard, Avondale,

PA, USA)

Held at 175C for 3min., then tem-

perature programmed at 4C /min

to 205C, and held at this point for

further 30min

H,(25mL /min, split ratio 1:100)

: FID

: Young-In D5208 Computing Integ-
rator {Young-In Scientific Co.,
LTD, Seoul, Korea)

Column temp :

Carrier gas
Detector
Integrator
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Table 2. Total lipid content of the samples

Lipid content

Species (weight %, on wet base)
Fugu xanthopterus liver 81.72
Fugu xanthopterus intestine 14.53
Fugu xanthopterus egg 12.63
Fugu xanthopterus muscle 0.85
Fugu xanthopterus testis 1.74

Table 3. Mouse test of tetrodotoxin from liver
of Fugu xanthopterus in 1% acetic acid/methanol

Sample Mouse wt Death time  Toxicity
(1ml /injec.) (g) {min) (MU /g)*=

Stock solution 17.22+1.21* 2.25+0.12 12.78+3.25
Oil 18.71+£2.62 non-toxic  non-toxic

* Values are means+S.D. of 5 mice,
* One M. U, was defined here as amount of toxin which
kills a mouse 20g at 30 min, as usual.
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Table 4 Mouse test of tetrodotoxin from liver
of Fugu xanthopterus in CHCL : methanol(0.1%
acetic acid)(2:1)

Sample Mouse wt Death time  Toxicity
(1ml /injec.) (g) (min) (MU /g)*

Stock solution 19.92+2.05* 12.01+1.44 4.75%+1.73
Oil 18.89+2.34 non-toxic  non-toxic

* Values are means+S.D. of 5 mice.
* One M.U. was defined here as amount of toxin which
kills a mouse 20g at 30 min, as usual.
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Table 5. The fatty acid composition of lipids
from each tissues of Fugu xanthopterus

Egg Liver Intestine Muscle Testis

Fatty acid Total Total Total Total Total
FA FA FA FA FA
14:0 3.2 22 2.4 2.0 1.0
14:1 0.2 0.2 0.2
14:1(n-5) 1.2 04 0.5
15:0 0.1 0.8 0.6
16:0 21.0 12.0 16.5 16.7 21.0
16:1(n-7) 7.6 7.3 7.4 3.7 4.3
16:1(n-5) 1.6 0.2 0.3 0.1 0.4
16:2(n-4) 1.0 09 1.0 1.2 1.3
16:3(n-3) 0.1 0.7 0.9 0.6 08
16:4(n-3) 0.3 0.3 0.4 0.6
15 Me 16:0 01 02 0.5 0.3 0.3
14 Me 16:0 0.2 0.1
17:0 1.0 07 0.8 1.0 0.7
17:1(n-8)
18:0 8.9 0.1 6.0 45 123
18:1(n-9) 11.3 22.3 20.4 9.2 17.7
18:1(n-7) 35 2.0
18:1(n-5) 0.2 0.1
18:2(n-6) 1.1 16 1.9 0.8 1.8
18:2(n-4) 0.3 04 0.6 0.1 0.3
18:3(n-6) 0.1 0.1
18:3(n-3) 0.7 1.7 1.3 0.5 0.4
18:4(n-3) 04 15 0.9 0.3 0.1
19:0 0.4 0.4
20:0 0.3 0.3 0.5 0.3 0.2
20:1(n-9) 1.1 23 2.7 0.7 1.7
20:1(n-7) 0.5 0.4 0.6 0.3 0.8
20:2(n-9)
20:2(n-6) 0.2 0.2 0.4 0.3 0.4
20:3(n-9) 0.1
20:3(n-6) 0.2 0.2 0.2 0.2 0.2
20:3(n-3) 02 0.4 0.3 0.2 0.2
20:4(n-6) 3.7 1.8 2.4 3.9 4.8
20:4(n-3) 05 1.0 0.6 0.4 0.2
20:5(n-3) 28 52 4.0 2.6 4.3
21:5(n-3) 0.3 0.1 0.4 0.2 0.2
22:0 0.1 0.1
22:1(n-11) 0.2 0.8 1.2 0.1 0.3
22:1(n-9) 0.2 0.2 0.2
22:4(n-6) 1.2 13 0.6 1.6 1.4
22:4(n-3) 0.5 0.3 0.4 0.2
22:5(n-6) 1.9 09 0.9 3.9 1.8
22:5(n-3) 6.0 9.4 5.6 7.7 3.9
22:6(n-3) 157 23.0 17.7 324 154
24:1(n-9) 0.2 0.1 0.4
SSaturated 3%.3 155 26.7 26.2 36.1
=Monoenes 27.4 339 33.5 16.5 26.0
>Polyenes 37.3 50.9 40.1 57.4 38.3
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Fig. 2. GLC chromatograms of fatty acid met-
hyl esters of total lipid from each tissues of Fugu
xanthopterus. A : Muscles B : Testis
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Fig. 3. GLC chromatograms of fatty acid met-
hyl esters of total lipid from each tissues of Fugu
xanthopterus. A : Livers B : Intestines
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