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Summary: In Vietnam, several poisonings due to consumptiomarine puffers have
been reported every year for a long time, evenntbge In most cases, the causative species
were those commonly found in Vietnam were Torgeiggfoerfelti, Takifugu oblongtus and
Lagocephalus sceleratus. In this study, the toxiaf various organs (skin, muscle, intestine,
liver and gonad) was analyzed by High Performandguid Chromatography (HPLC) in
several specimens of above-mentioned three spetieh were collected from the Khanh
Hoa coastal waters in 2007 and 2008. High variatwas observed in the toxicity of the
organs of each species. The gonad and the livewst the highest toxicity, in terms of high
average toxicity as well as large toxicity rangke ttoxicity of the gonad of T. gloerfelti was
123.2 + 240.6 MU/g; that of the liver of T. oblongtwas 171 + 239.3 MU/g (n=30).
Especially, the muscle of L. sceleratus often sdomdte high toxicity (58.7 + 62.3 MU/g,
n=12) which is dangerous for human consumption3%8of the specimens of this species
showed the toxicity higher than safety consumggeal suggested in Japan (10 MU/g). These
results show that these puffer species are inapgatapfor food because of high level of toxin,
though some nontoxic or weakly toxic specimensnataded.

[. INTRODUCTION

In the last decade, the poisoning caused by copsomof puffer accounted for
15.1% of all the food poisonings in Vietnam. Tlstirmated number of the victims was
737 peoples with 127 mortalities during 1999 - 20IB3s most remarkable that puffer
poisoning scored high, and is characterized by mghtalities. The mortalities by puffer
poisoning were accounted for 17.2% of puffer poisgse and for 42.9% of total
mortalities by food poisonings (Traat al, 2005). Marine puffers are usually not used as
food. However, sometimes puffers were used as mbtdor making fish sauce together
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with other small fish. Local people believe that tioxin disappears during fermentative
process of fish sauce.

Among more than 40 marine puffer species foun&igtnamese coastal waters,
some of them were considered as causative spexiésold poisoning in Vietham such as
Torquigener gloerfelfi Takifugu oblongtusLagocephalus lunarijsL. sceleratusandL.
suezensigVo et al, 2004). Dangerously, some considerably highly dcspecies as.
lunaris (Daounpubl., 2004) were listed as economic speciesi@étngm, due to their high
catching production (100-200 tones/year) (Nguye®9).9

To keep seafood sanitation, puffer fish colledled/ietham have to be examined
systematically. This study was presented toxidéya on in three common puffer species
in Vietnam.

II. MATERIALS AND METHODS

1. Specimens of puffers

Three common species of puffefs,oblongtusT. gloerfeltiandL. sceleratugFig.
1) were collected from local fish landing areas 4(Be, Van Ninh) in Khanh Hoa
Province (Fig. 2) during the year 2007 (Table 1)e Epecimens were immediately carried
to the Laboratory of Department of Biochemistrystitute of Oceanography, Nha Trang,
Vietnam in ice-cold condition.

Table 1: Puffer specimens collected in Khanh Hoa provimc007

Species Date of Sampling | No. of | Body weight (g) | Body length (cm)
P sampling location | specimens  Mean + SD Mean + SD
Takifugu Aug,07 | Van Ninh 9 87.8+22.4 159+1.3
oblongtus
Torquigener | Mar-May, 07 Cua Be? 30 177.5 £ 98.7 19.3+33
gloerfelti Aug - Sep, 07| Van Ninh 30 175.9 +52.7 191+1.8
L. sceleratus| July - Sep, 07| Van Ninh 12 295.6 £209.1 26.39506

Yvan Ninh: Fish port in Van Ninh district, Khanh Hpeovince (60 km north from Nha
Trang city);’Cua Be: Fish port in Nha Trang city
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Figure 1. Three species of puffers used in the studyTé&kjfugu oblongtus(b)
Torquigerner gloerfelti(c) Lagecephalus sceleratus
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Figure 2: Van Ninh and Cua Be ports, Khanh Hoa province- [@eg places for puffers
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2. Extraction and HPLC analysis for individual toxicity variation

Puffer specimens were dissected into the skin,tmee@r, intestine and gonad
(ovary or testis). The tissue of each organ frochdash was homogenized and extracted
with an equal volume of 1% acetic acid (1g : 1ndngd boiled for 5 minutes. After being
cooled down to room temperature, the homogenatewessed up to twice volume of the
organ with 1% acetic acid. Then the mixture wastrdfelged to get the supernatant, of
which 1 mL is equivalent to 0.5 g of organ. Thesdrazts were analyzed by a
Fluorometric High Peformance Liquid ChromatograpHi?LC) analyzer for TTX (Yotsu
et al 1989) and PSP toxins (Oshima, 1995). Authenéindsdird of TTXs (TTX, £piTTX
and 4,6anhTTX mixture) was prepared from the toxic liver odapanese puffa@rakifugu
paradalis (Kodama and Ogata, 1984). Standard PSP toxins Q€ lmixture, GTX1-4
mixture, STX, dcSTX and neoSTX mixture) are a difdbm Dr. Oshima, Tohoku
University. The toxicity was calculated based e specific toxicity of each TTX
component and expressed in mouse unit (MU) (Nakarand Yasumoto, 1985). One MU
is a toxin dose which kills a 20-g male mouse (dd@in) in 30 min.

3. Data analysis

The distribution of toxicity in different organd puffers was analyzed in excel
software, the significant difference of toxicity ang different batch samples was tested
by t-test.

lll. RESULTS

1. Toxin component

Fig. 3 shows an example of HPLC chromatogramsimmdxafrom a meat extract of
T. gloerfelti Both TTX and STX were detected in most of thecsmens with some
exceptions ofT. gloerfeltispecimens. &piTTX and Anhydro-TTX as well as neo-STX
and dc-STX were also detected in almost pufferaetst

Fig 4 summarizes the average mol % of TTX toxantotal toxins (STXs and TTXs)
of each organ of puffer speci&s gloerfelti(n=30). Ratio of TTX toxins was accounted
about 95-98% of total toxins in all organs. The sawxin proportion was found in the
extracts of T. oblongtusand L. sceleratus(data not showed). The present data in
combination with preliminary studies on toxin inffgus from Vietnam in previous years
(Dao unpubl., 2004) indicated that TTX was the maixin component in puffers from
Vietnam.
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Figure 3: HPLC chromatograms of a meat extracTofjloerfelti

2. Individual variation of toxicity

Based on toxin composition in Vietnamese puffarsyhich main toxin component
is TTX, in this subject we ignored minor amounttoxkicity from PSP toxins of these
specimens. Table 2 shows the average toxicity efetktracts from different organs of
each specimen in each species. In each organ,ityositowed remarkable significant
difference with very large range among individuais every species (Fig 5). If.
oblongtus maximum toxicity was found in the liver (702.4 M), while inT. gloerfeltj it
was found in the gonad (977.9 MU/g). The extracismfmeat of three species were found
to be toxic at different levels. Meat bf sceletatusvas the highly toxic (58.7 + 62.3
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MU/g; range: 3.8 - 213 MU/g) and 83% of the specimeontains TTX over 10 MU/g. In
contrast, meat of. oblongtusandT. gloerfeltiseems to be less toxic with lower frequency
of toxic specimens (Table 3). Among different orgaf these puffer species, meat often
showed lowest toxicity, skin was the second loviofeed by the intestine, while the liver
and the gonad always showed high toxicity (Fig.Hgwever, maximum toxicity in their
meat, especially the meat bf sceleratus was far beyond the safety limit for puffer
consumption in Japan (Kodama and Sato, 2005) (T3ble
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Figure 4: mol % of TTXs to total toxins (TTXs + STXSs) in eaclgan of puffeiT.
gloerfelti (n=30)
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In the skin, meat and intestine ©f gloerfeltj no significant difference of toxicity
was observed between two sampling times in a yeacontrast, the liver and gonad of
several specimens df. gloerferti collected in Mar. - May 2007 showed much higher
toxicity than those collected in August 2007. Hoeevno significant difference was
observed in the frequency of specimens, which sbaweicity higher than 10 MU/g in
the liver and gonad in these two batch samples.

Table 2: Mean, SD and range of toxicity (MU/g) in each baugan of puffer species

. . , R ducti
) Skin Meat Intestine Liver eproductive
Sampling organ
Species| period | Mean Range Mean Range Mean + Range Mean Range Mean Range
+sD |99 L gp | "EMYY op 9 +sp 9l +sp g
178.1
T. Aug. 07 2244 0- |64+ O- 98.4+| O- . 0 - 5484+ O0-
oblongtug g 12.7| 401 | 7.3 | 22.1 | 93.0 | 221.8 23_9 3 702.4 | 106.2| 333.9
T. Mar-May,|14.0+ 05-|26%| O- 11.1+| 0.3- 15+4'4 6.1- 12+3'2 0 -
gloerfelti 07 140| 539 | 35 14.7 13.2 545 200.8 782.3 240.6 977.9
ALG. 07 126 | O- 2.5 0- 9.0 O- | 808+ 3.6- |623+% O-
9 +13.9| 523 | £3.6 | 146 | +11.2 | 36.5 | 103.8| 387 | 109.5| 458.7
L. Jul-Sep. [27.84 0.6- |58.7+ 3.8-|119.8+ 0.2- |50.8+| O- NT' NT'
sceleratug 07 20.6 | 59.1 | 62.3| 213 163 | 559.1| 85.1 | 289.2

NT": No sample to test

Table 3: Frequency (%) of puffer specimen containing tayibieyond consumption level
for TTX suggested in Japan (10 MU/q)

Species Sampling time| n| Skin Musclg Intesting Liver Reproductive organ
T. oblongtus Aug, 07 9 78 22 89 89 56
T. gloerfelti | Mar.- April. 07 | 30| 50 3 37 93 70
Aug. 07 30| 40 3 30 87 70
L. sceleratus| Jul.-Sep.,07 12 75 83 58 50 NT*
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Figure 5: Toxicity distribution in various organs of threeffam species
S: skin, M: meat, I: intestine, L: liver; R: reprattive organ (ovary/testis).

V. DISCUSSION

In the present study, TTX is always the main toc@mponent in puffers collected

from Vietnam. TTX is also the main toxin componan{Takifuguspecies collected in

Jap

an (Kodamat al, 1984; Shiomiet al, 1985). On the other hand, the present data is

different from some other studies, which reportdd Svas a major toxin component of
some marine puffer species from the Philippinedd®a al, 2000), freshwater puffers
from Thailand (Kungsuwamet al, 1997, Satcet al, 1997), Bangladesh (Zamam al,

199

7). It is suggested that toxin component in grsffas well as other toxic organisms

may have a close relation with living environmehtugh the origins of TTX as well as
PSP toxins found in puffers are not clear yet.
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In June 2003, the Viethamese government issuddcalsan for consumption of all
of puffer species. However, because of poor Iingtandard, lack of scientific information
and public awareness, uncontrolled local markets] kack of organized monitoring
system on toxic puffers, fishermen communitied kilve processed puffers for food by
themselves with several ways. They believe th& gafe to eat toxic puffer after some
specific processings such as removing the skinvaswkra, salty-drying or fermenting to
make fish sauce. In Japan, the meat and skinmé 3akifuguandLagocephaluspecies
are edible, because these parts are almost nan-ttixicontrast, it has been reported that
puffer fishes such ak. lunaris collected in South China Sea (Hashimoto, 1979) and
Arothron species collected in the Philippine (Satal, 2000) often showed high toxicity
in their meat.

Specimens of three puffer species in this studgwed a significant toxicity,
comparable to some puffer species from other tedmiountries such as Philippines (Sato
et al, 2000), Thailand (Brillantest al, 2003). Tendency of toxicity distribution among
puffer body was also similar of that in puffersifraJapan (Kodamat al, 1984), India
(Ghoshet al, 2004) although toxicity of Viethamese puffersraseo be less toxic than
Japanese puffers (Kodanet al, 1984). However, TTX in the meat &f sceleratus
frequently beyond the safety level (10 MU/qg), ttiere, not only liver and ovary, but also
meat of this species is quite dangerous for hunsasumption.

Ghoshet al. (2004) revealed that puffer ovaries and liver lpeedigher toxic in mature
period. Nevertheless, in this study, number of spews is limited, and the ratio of toxic
and nontoxic specimen is affected by the ratioeofidle and male, which was impossible
to be identified by visual eyes, the difference rbaydue to very large individual variation
of toxicity.

V. CONCLUSION

The results of survey on the toxins in three smeaonarine puffers responsible for
many poisonings in Vietnam revealed that they pssbeth TTX and STX, in which TTX
is as dominant toxin of all poisoning cases. Thecity in these species is different
depending on individual and tissue. This findingwh that toxin component and toxicity
of Viethamese puffers are similar to other Asiaspital countries. However, because of
limited sampling scale and time, the data of thesent study do not show regional and
seasonal toxicity variation in these species.

From public heath point of view, a special attemtshould be paid to the fact that
significant toxicity level found in consumed orgasisch as the liver, gonad and meat.
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Together with very large individual variation ofxtoity, these puffer species in Vietham
should be avoided to use as a food resource. dPablareness and education about
potential risk from toxic puffers for local commiynshould be paid more attention.
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BIEN PONG POQC TiNH THEO CA TH E CUA BA LOAI CANOC POQC BIEN
VIET NAM

PAO VI ET HA, SHIGERU SATO

Tém tit: Rit nhiéu w ngg déc do tiéu th cA néc bén @& diroc ghi nhin hang @m i
Viét Nam. Mt s5 loai ca ndc tirong gip nhe cd n6c Cim Cam Torquigener gloerfelti, ca
néc Win Takifugu oblongtus va ca nériu th chim tron Lagocephalus sceleratdsoc xac
dinh ladoi twgng gay ra lau hét cac w ngp déc nay. Trong nghiénia nay,dgc tinh aia cac
bé phin c thé khac nhau (da, th ngi quan, gan va ting/tinh sdo) ga ba loai ca néc trén
thu tzi viing bén Khanh Hoa trong éim 2007 va 2008uroc phan tich bng phrong phap gc
ky long hiéu ning cao. Kheng daodsng réng aia déc tinh diroc ghi nhin ¢ tat ci cac b
phdn o thé cia oz ba loai nghién ¢u. Tring/tinh sdo va gan cdgc tinh trung binh cao nit
va khaing daodsng déc tinh wng nhit. O loai c& néc Chim cam,dgc tinh trong trng/tinh
sao la 123.2 +240.6 MU/g; trong gan la 171 +23%BJ/g (n = 30).Ddc biét, phan oo (thit)
cua loai c& ndcbau ths chim tron cédgc tinh cao kha cao (58.7 +62.3 MU/g, n = 12), nguy
hiém cho ngoi tiéu dung. Mt khac, 83% riu wit cd ndcPau thé cham tron béu hién déc
tinh cao lon gia ti an toan tiéu dung?é xuit tai Nhdt Ban (10 MU/g). Kt qui nghién @u
cho thiy tit ca cac B phin oo thé ciia ba loai ca néc trong nghiénza nay khong thichdp
sir dyng lam thee phim, mic du net vai ca te khéngddc hay cédsc tinh yu.
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