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Muscle Intoxication of ‘Gukmeri-bok’ Puffer (Takifugu
vermicularis radiatus) by Freezing and Thawing

Joong-Kyun JEON* and Kyung-Pyo HONG'
Division of Marine Bioscience and Technology, Kangnung National University, and EMBRC,
Gangneung 210-702, Korea
'"Marine Living Resources Research Division, Korea Ocean Research and
Development Institute, Ansan 425-60, Korea

We here report that the muscle of ‘gukmeri-bok’ puffer fish (Takifugu vermicularis radiatus) is intoxicated
after freezing and thawing processes even though it is not toxic when it is fresh. This study was carried
out to investigate the effect of different freezing and thawing conditions as well as the effect of the presence
of skin or viscera on the intoxication of muscle of ‘gukmeri-bok’ puffer during freezing and thawing process.
As a result of this investigation, thawing condition, but not freezing conditions or periods played an important
role in muscle intoxication. Tetrodotoxin secretory grands exist in the skin of toxic puffer fish, the skin
was more responsible for the muscles intoxication than the viscera during the freezing-thawing process.
In other words, no toxicity was measured in the muscle of skinned-frozen specimens even when thawed.
According to this result, it is recommended that the skin and viscera must be removed before being frozen
for edible purpose. Otherwise, when a whole fish should be frozen, alternative half-thawing and removal

of skin from frozen specimens is recommended.
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Table . Toxicity in muscle of ‘Gukmeri-bok’ puffer
(Takifugu vermicularis radiatus) depending on freezing and
thawing treatment

Percent (%) of Toxicity (MU/qg)

Treatment! toxi K
OXIiC specimens Range Mean+SD
Ss 25.7 ( 9/35)° <5-16 7.240.7
sQ 25.0 (10/40) <521 8.2+¢0.7
Qs 12.5 ( 2/16) <5-13 5.9+0.9
QQ 61.5 (16/26) <5-30 13.0¢1.6
SWO 0 (0/20) <56 2.1+0.6

'SS, slow-freezing, and slow-thawing; SQ, slow-freezing, and
quick-thawing; QS, quick-freezing, and slow-thawing; QQ,
quick-freezing, and quick-thawing; SWO, slow-freezing, and
without thawing.

*Number in parenthesis represents number of toxic specimen
(=10 MU/g) per number of specimens tested.
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Table 2. Toxicity in muscle of slow-freezing for 1 or 2 months
and slow-thawing of ‘Gukmeri-bok’ puffer (Takifugu vermi-
cularis radiatus)

Percent (%) of Toxicity (MU/g)
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Table 3. Toxicity in muscle of skin- or viscera-removed
‘Gukmeri-bok’ puffer (Takifugu vermicularis radiatus) speci-
mens stored at -20C for 1 or 2 months

Toxicity (MU/g)

Percent (%) of

Treatment' . .

toxic specimens Range Mean+SD
$18-S 5.6 (1/18) <5-16 42411
525-S 0 (0/18) <5-8 4.2+0.6
S18-V 33.3 (5/15) <5-28 10.842.1
$28-V 15.0 (3/20) <5-28 8.7+1.6
S18-VS 14.3 (3/21) <5-12 5.8+0.7
$25-VS 11.1 (4/36) <5-14 5.4+0.8

Treatment! . .
toxic specimens Range Mean+SD
S18 25.0 (5/20)2 <5-16 6.811.0
828 26.7 (4/15) <5-14 7.8+0.8

'S1S, slow-freezing for 1 month, and slow-thawing; S28,
slow-freezing for 2 months, and slow-thawing.

*Number represents number of toxic specimen (=10 MU/g)
per number of specimens tested.
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'S1S-S, slow-freezing for 1 month, and slow-thawing of
skin-removed fish; S2S-S, slow-freezing for 2 months, and
slow-thawing of skin-removed fish; S1S-V, slow-freezing
for 1 month, and slow-thawing of viscera-removed fish;
S2S-V, slow-freezing for 2 months, and slow-thawing of
viscera-removed fish; S1S-VS, slow-freezing for 1 month,
and slow-thawing of viscera- and skin-removed fish; S2S-
VS, slow-freezing for 2 months, and slow-thawing. of
viscera- and skin-removed fish.

*Number parenthesis represents number of toxic specimen
(=10 MU/g) per number of specimens tested.
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