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Toxicity of Pufferfish in Korea
3. Comparison in the toxicity of fresh and frozen pufferfish Takifugu vermicularis radiatus (Gukmeri-bok)

Joong-Kyun JEON, Osamu ARAKAWA* and Tamao NOGUCHI*

Fac. of Marine Biosci. & Technol, Kangnung Nat. Univ., Kangnung, 210-702, Korea
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The toxicity of muscle in pufferfish, Takifugu vermicularis radiatus, is known to be weak. However, no food poisoning has reported
in this species although market consumption has been relatively high in Korea, especially on western coastal area. It presumes that
there could be different toxicity in fish muscle of fresh and frozen specimens. In this regard, the frequency of toxic fish, the toxicity
level in fresh and frozen fish as well as highest toxicity and average toxicity were investigated. From the results, weak toxicity was
detected in frozen fish muscle whereas no toxicity was measured in fresh fish. According to this, it is suggested that the toxicity of
frozen and fresh fish must be tested simultaneously when toxicity of pufferfish is investigated. The above results implicate that toxicity
of pufferfish may be due to the physical treatment, such as freezing or thawing process.

Key words: Pufferfish, Toxicity, Muscle, Fresh, Frozen

Moo
A2 7 250 FUsdM A4E Az o gt
3, 53 FAERNEH ZF 74 4Rl §UHUA FUE
9 FHE 2NFHE FAY 5 FANA A& FUE FA=2
vt ok B o] Aol dF Bl FopAHA ‘FA
AT ok Qo] 4t - AFFHI 3lo] LH% wd

FA4E A4 FHz #A9 Folud A F9 stdzx
4 ZoE H3de gl FEHAA Yeha glof
HZe did 523 52 Utk 2 FANE Bolge
ojolX FUAAE IR FHoIAT FHL o U

FolRE 4822 v UFL AAHLZE v¢ 289 d
2, 83, 3 Folvl, +9 yddANe $E Takifugu obscurus,
AF% T. rubripes, 3AF% T. chinensis, 7tX1% T. xanthopterus
FY AgFol A&y #oj1, Y gFAe &UE Lagoce-
phalus wheeleri, $3% L. gloveri, 7t3% T. stictonotus, 3]
B T vermicularis radiatus& 2§22 37|z .

o] FA I L & vt ALY AFe 29 FA
o)A s oFozN 74N 289 ARzo] Hoju
3 gto] 8 HEte e AYF HolgdA dFHA Folnh
dEAME AR L& 717 TP E S AF5 BEEL
2 o) g3tn, Bolo} Ho AAY ARxA7] (FH) FAAME
o] o] 8% ZF 7HEEol BuHAGD ot A, 1990
EoNEA I 4 S EL A48t 4F5 Azt
4 Aol 1A vk glo} 48 FAY (B FEE) S AL T
el 453 e B8 3027 £94¢ 1993947 H
Ad AL, o) F dEAAE gF AFAA F3 Al ¢
ALT & YEE {8 S FPAY, 473 549 £4& 37t

O

o

176

32 431 9ok oA A2 A3 9T o 700 & (2 800
dglolv FEHU Fo] FUHEOZH YT FYH A &
gB4& 43 vk

Tl &9 4o @M= UHo] Hashimoto (1950)7F &4
& ZAE b U, of AAE EY 2 3o dBN e FEES
Agoz AFFY o]F Noguchi et al. (191D -3 et
B3 AZR) ojAF A Bel L Y dET I S-S 2
THE IG5 AL AE, VAL AE, dAE U5, JL2E BE,
Ao ZEoAutn By} 221 AR (Jeon and Yoo, 1995;
Jeon and Noguchi, 1996)o1A £ AFAEE 1992de]M 1995
of 2X AMPA AWETY A AR ETFNA Y58 T2 A
BEE Udo2 BEXE 2A8Y 25 G5, dAv 4E, J4e
25, AL 4%, A24L A5 Iy 1FY £4& A9
3tILE Noguchi et al. (1991)# #& Z#E B1d v 3ot

oj Ay I e AR 280 FEdde oy Ruvl
AATANE B3t $8 vt 4 FaAEY F2 AR
HE ol2 QF AFE Aurt A9 TR F3 Yok ol F
e 28K 54L& oA7A ¢ A g F= Yd=
7Hs A& AR AolojA, & A7 o] A& HQAstuz 44
Qe o 1 ARE Ve

Hied
o=

Mz L

N 2:iAe2 AMEE I8 19979 s€o A7l UdHY
oA ZAM WA Ao A (FF AF 131g BT AF 190
cm)E FRFAYG FYF AT $AYA g¥ e A 3
M E4& 2ASAIR, YEE AFAMY {7 AR 29|



I Folg 54 _ 177

7] 9138 —20Ce Yy adA €t FAN O EHAY
of g3 At

S4ZAL & d7E Fog By 28] B 534 oiE
BYsy] A RolE2 289 EATE AAFULH, Ho=
(tetrodotoxin, ©18 TIXZ Z9)9 FZL ‘HARREEKRER
SIS ‘Bol% FFY o] witt) (Kawabata, 1978). &, 23 &
HG%FY 0.1% 2A 443 A wFszolA /g8y §54
P& 328 0L, 1 F 10E 18~209 b4 (8, ICRAE)
A FAEA 5~10% d) ARE & JYEE FEE 2A
83 5~7 vieElo] AR F4F WPoz FAg o|E F714
ALAIZEE Ao AAFAIZE-MU (mouse unit) &4+E ] wal S
T8 TTXY 1| MUE oh$-28 308 AHgAZ2 + de 5
< e

22 ¥ 1%

dEAAE 19908 2¥td] $8 Y2 RE #948 3ugdE
o2 4 79 FHAA 2T AL AVIR st FRozRH
o2y £9& AdHoz FANZHLH ol&d A=A =
W8 B RAEE Yot FAR LY F8 oFY
Kyushu ChH) AwelMe Iojade 4o g8 455 Alx
7t 2 g FHol 91329 (Akaeda and Noguchi, 1996), °)& -8
Uetx sp7kA g Aejd,

olNE AFE Aty WA fFFe IulEEe YA 2y
A otz #de] gle ¥ ), &, U AAME QA2 of
g AF o Ho] FeQ IujgE-g Loz FATW AAAN g
o]A Eolu A7t fEol oF AHAdME EE YEs)
AE A& A& 71 B2 RAolu}, wehA, A A 3=
A7 BARA FE AL of F Hojg L3947 PFojy,
AF50l B AL o F PFAHE AFYD A 443
A7) MEY 7FsAo] o o]§ RStz Mol WEey 2
F F 54 YA 2 A FEAE AN 308
7t gAste] A AFAY F SALUN AHSHAT 4P AH
o Hoje w2 FAF EA3AY. Hojg dFY 2§ F
=4 dde 47 Table | ¥ Table 28} 20

Table 1914 & 4 gI%ol, Mol EAHL ZAG N A EF
oA 5 MU/g o149 4o HEHo EYNASEEL 100%%
Auk, TTXS SHA7IER QY 10 MU/g ©139] E40] 2Ed AL
o1 AAE 993, 0|59 FF EAHL 6004 MU/ B3
o 5 F£FoGT o] Adte YEA FdE g gyez §
Hole] &&% %4 A (Jeon and Noguchi, 1996; Noguchi et
al, 1999 4§ gty ez TTXY SA4L 239 &9
Z% 9 1,000 MU o]’gold W=olgt 81, 100~1,000 MUY +
Fold 7%, 10~100 MU $=30]9 5ol 3 10 MU ]3¢
AL F=olgt FE3t} (Hashimoto, 1979).

9, YFEAA BBF AE (Table 2 E 5 MU/g 0189
EXol A2d #F AAN ZANE 82 AA FolA 74 AAY

Table 1. Toxicity in muscle of fresh “Gukmeri-bok™ pufferfish
(Takifugu vermicularis radiatus) specimens landed at
Sore Fish Market, Korea

Date Toxicity (MU/g)
1997. 5. 5 5 5 5
(n=22) 9 5 5 5
5 9 5 9
5 5 5 5
9 5 9 5
5 5

Highest toxicity 9 MU/g,
Toxicity (average + SD) 6.0 £ 04 MU/g.

Table 2. Toxicity in muscle of frozen “Gukmeri-bok” puffer-
fish (Takifugu vermicularis radiatus) specimens lan-
ded at Sore Fish Market, Korea

Date Toxicity (MU/g)
1997. 5. <5 <5 <5 <5
(n=82) <5 <5 <5 <5
5 5 5 5
5 5 5 5
5 5 5 5
5 5 6 6
6 6 6 6
6 6 7 7
7 7 7 7
7 8 8 8
8 8 8 8
8 9 9 9
9 9 9 10
10 10 10 10
11 11 11 11
12 12 12 12
13 13 14 15
15 15 15 15
16 16 17 18
21 21 25 28
30 30

Highest toxicity 30 MU/g,
Toxicity (average + SD) 9.2 + 0.7 MU/g.
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