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THEO DOI POC TO TETRODOTOXIN (TTX) TRONG BA LOAI CA NOC

TOM TAT

THU G CUA BE (NHA TRANG, KHANH HOA)
THEO THANG TRONG NAM 2002

Dé Tuyét Nga, Pham Xuan Ky, Pao Viét Ha
Vién Hai Duong Hoc (Nha Trang)

Loai Cd Néc Chdm Cam - Torquigener pallimaculatus Hardy luén luén phdt
hien duoc déc té Tetrodotoxin (TTX) trong tring va gan, déi khi trong noi
quan & cd thé duc va cdi, trong da cd duc (1 dot). Thoi diém tdp trung cao
doc td 6 cdc dot mdu thang 5, 9 va 11. Loai Cd Néc Lung Gai - Lagocephalus
lunaris (Bloch & Schneider) chi phdt hién thdy doc t6 trong tring va gan cd
cdi & dot méu thdang 9 va 11. Loai Cd Néc Chuét Vién DPudi Pen - Arothron
immaculatus (Bloch & Schneider) doc t6 Tetrodotoxin chi xudt hién trong
tring véi ham luong cao hon 2 loai trén, cao vao cdc dot tw thdng 5 - 9.

OBSERVATION OF TETRODOTOXIN (TTX) IN

THREE SPECIES OF PUFFER FISH MONTHLY COLLECTED

AT CUA BE (NHA TRANG- KHANH HOA) IN 2002

Do Tuyet Nga, Pham Xuan Ky, Dao Viet Ha
Institute of Oceanography (Nha Trang)

ABSTRACT In Torquigener pallimaculatus Hardy, Tetrodotoxin (TTX) was always found

in the ovaries and livers, seldom in the viscera of both the female and male
fish, only once in the skin of the male fish. This species highly concentrated
TTX in the samples of May, September and November. In Lagocephalus
lunaris (Bloch & Schneider), TTX was found in the ovaries and livers of the
female fish collected in September and November. In Arothron immaculatus
(Bloch & Schneider), TTX was only found in the ovaries, high in the
samplings of May to September, much higher than two above species.

I. MG PAU

Theo két qud nghién ciu vé doc
t0 Tetrodotoxin (TTX) trong mot so
loai ¢4 néc thu ¢ cdng cd Cita Bé (Nha
Trang), da liét ké duogc 10 loai c4 néc
khong d6c va 7 loai ca néc doc trong
d6 doc tinh TTX & loai Arothron
immaculatus (C4 Néc Chuot Vién Pudi

139

Pen) kh4 cao (559.678 MU/100g) (Db
Tuyét Nga va cong su, 2003). Tuy
nhién, nhitng s6 liéu da thu dugc chi
hoan toan mang tinh chat liét ké tinh
trang doc hay khong doc cia cd ¢ mot
s6 thoi diém thu mAu nh4dt dinh (1-2
l1dn/nam), chua phdn dnh dugc xu thé
va thoi diém tap trung TTX cia cd néc
trong nam. Vi vay, dé c6 thé xdc dinh



duogc loai c4 néc nao thuc su c¢6 kha
ning chda doc t6 TTX, nam 2002 da
ti€n hanh nghién ctu 3 loai ca néc
thuong gip tai cdc bén va cing cd 6
Nha Trang.

II. MAU VAT VA PHUONG PHAP
NGHIEN CcUU

1. Mau vat

Pia di€m thu mAu c4 néc: cdng cd
Cta Bé (Nha Trang, Khanh Hoa).

Tong s6 dot thu mau: 6 dot. Dot
I. 30/1- 7/2. ot II: 27/3-1/4. Dgt III:
21/5. bot IV: 25- 31/7. Bgt V: 10/9.
bgt VI: 1/11.

Téng so loai da thu: 3 loai gom:
Torquigener pallimaculatus Hardy- Ca

Né6c Cham Cam, Lagocephalus lunaris
(Bloch and Schneider) - Ca Néc Lung
Gai va Arothron immaculatus (Bloch
and Schneider) - C4 Néc Chuot Vién
Pu6i Pen. Mbéi loai thu tor 5 - 10 c4
thé.

2. Phuong phap

Mbi loai dugc phan thanh 5
phan: co, da, noi quan, gan va tring
(hay tinh sao). Phan tich c4 thé duc
cai riéng.

Chiét rit TTX thé theo phuong
phdp cua Tsuda, 1967.

Tht chudét va xdc dinh don vi
chuot (MU) theo phuong phdp cia Kao
C.Y., 1966.

III. KET QUA

Bdng 1: Kich thudc cua cac loai ca néc thu ¢ Ctiia Bé (Nha Trang) nam 2002
The dimension of puffer fish collected at Cua Be (Nha Trang) in 2002

Tén loai ca Thoi gian thu | Chiéu dai Chiéu cao | Trong luong
trung binh | trung binh | trung binh

(mm) (mm) (€:9)
1. Torquigener 31/1+ 7/2 148 34 71
pallimaculatus Hardy 27/3+ 1/4 163 39 102
(C4 N6¢c Cham Cam) 21/5 129 36 80
25- 31/7 148 42 125
10/9 137 41 104
1/11 184 51 162
2. Lagocephalus lunaris 31/1+ 7/2 257 78 480
(Bloch & Schneider) - C4 27/3+ 1/4 246 78 410
Néc Lung Gai 21/5 183 53 223
25- 31/7 155 61 138
10/9 326 110 850
1/11 299 87 731
3. Arothron immaculatus 31/1+ 7/2 180 58 151
(Bloch & Schneider) - C4 27/3+ 1/4 123 51 96
Néc Chuot Vién Duoi 21/5 138 50 127
Pen 25- 31/7 178 68 130
119 38 60
10/9 176 63 195
1/11 182 57 176
96 51 82
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Hinh 1: Trong lugng trung binh cdc loai ca néc thu & Cita Bé nam 2002
The average weight of puffer fish collected at Cua Be in 2002

1. Xac dinh déc to

1.1.
pallimaculatus Hardy:

Loai Torquigener

+ Cd cdi:

-Tritng c4 luén chida doc t6 TTX
v6i doc tinh tuong d6i cao, trong dé
doc tinh thdp nhit 6 mau tring thu
vao dot II (27/3 1/4) la 8.125
MU/100g, cao nhat vao dot VI (1/11) 1a
168.518 MU/100g. Chénh léch doc tinh
gitta 2 dinh kha cao 164.003 MU/100g
(Bang 2, Hinh 2).

- Gan ca cai cing c6 chada TTX
trong hau hét cac dot thu mau, trir dot
II (27/3-1/4). DPoc t6 TTX cao nhAat
trong gan ca dugc thu vao thang 5 la
84.352 MU/100g, tiép dén dgt thang
11 1a 35.625 MU/100g (Bang 2, Hinh
2).

- NOi quan ca cdi cang c¢6 chua
doc t6 TTX trong 3 dot mau: dgt III
(21/5), dot V (10/9) va dgt VI (1/11).
Doc tinh TTX cao nhit vao thdang 11
1a 8.329 MU/100g, k& ti€p vao théng
5 la 8.000 MU/100g (Bang 2, Hinh 2).

- Da cd cdi thu ¢ thang 5 cing ¢6
doc tinh nhung thap. O néng do la
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1,75mg/ml méi lam chudt chét trong
26 phut 08 giay. Ciing vdy, miu da ca
thang 11 ciing lam chudt chét & nong
do mau la 1,14 mg/ml.

- Co ca cai chi gy chudt thu
nghiém mét, nhung da s6 hoi phuc
trong vong 60 phut.

+ Cd duc:

- Gan c4 duc: mau thu dogt thdng
1+2 dugc chiét va thi nghiém lip lai
1dn thd hai déu khong lam chudt thi
nghiém chét. Trong tat cad cdc dot sau,
doc t6 TTX trong gan cd duc tuong doi
cao, cao nhat vao thang 5 véi doc tinh
1a 30.125 MU/100g, ké tiép la thdang 7
c¢6 doc tinh TTX 1a 20.322 MU/100g
(Bang 2, Hinh 3).

- Noi quan: Poc tinh TTX 1la
3.355 MU/100g trong thang 7, con lai
ciac thang khdc chudot thd nghiém chi
bi nhiém nhe va héi phuc sau 60 phiit.

- Da: thang 5 va thang 7 doc tinh
TTX trong miu da c4 duc dugc tinh la
4.489 MU/100g va 6.160 MU/100g
(Bang 2, Hinh 3).

Co va tinh sao: két qua ciing
tuong tu nhu ¢ mau chiét co c4 cai.



Bdng 2: K&t qua thi chudt doc to Tetrodotoxin trong loai
Torquigener pallimaculatus Hardy (C4A Néc Cham Cam)

Results of toxicity of Tetrodotoxin in

Torquigener pallimaculatus Hardy by mouse bioassay

Cac bo Doéc tinh TTX trong ciac dgt thu miu
phan (MU/100g)
Ca cai
30/1+ 7/2 27/3+1/4 21/5 25+31/7 10/9 1/11
Co 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh
Da 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh
Noi quan 0 x/dinh 0 x/dinh 8.000 6.964 8.329
Gan 4.475 0 x/dinh 84.352 9.821 5.478 35.625
(2 14n)
Tring 24.147 8.125 66.667 33.240 146.142 168.518
Ca duc
Co 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh
Da 0 x/dinh 0 x/dinh 4.489 6.160 0 x/dinh 0 x/dinh
No6i quan 0 x/dinh 0 x/dinh 0 x/dinh 3.355 0 x/dinh 0 x/dinh
Gan 0 x/dinh 5.886 30.125 20.322 4.956 4.541
(2 14n)
Tinh sao 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh

Ghi chi: 0 x/dinh: chubt khong chét véi liéu tiem Img/ml chdt chiét trong 20-30 phiit

Péc tinh TTX

18000
16000
14000
12000
10000
8000
6000
4000
2000

A
e
// —€— Noi quan
/ —— Gan
,&\ // —&— Tring
A X /.
e . |
1+2 3+4 5 7 9 11
Thang

Hinh 2: Poc tinh TTX & loai Torquigener pallimaculatus Hardy (ca cai)
Toxicity of TTX in Torquigener pallimaculatus Hardy (female)
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Hinh 3: Doc tinh TTX & loai Torquigener pallimaculatus Hardy (ca duc)
Toxicity of TTX in Torquigener pallimaculatus Hardy (male)

+ Bién dong dobc té theo cdc dot
thu méu:

Chi yéu x4y ra ¢ gan va tring la
noi tap trung thudng xuyén doc to6 TTX.

Mac du dao dong kich thudc trung
binh cla cidc dot mau khong dang ké
(Bang 1, Hinh 1), nhung dao dong vé
doc tinh TTX trong cdc bd phén cia ca
kha r6 (Bang 2, Hinh 2, 3).

Poc tinh TTX trong gan ca cai
thap trong thiang 142, khong xdc dinh
dugc trong thiang 3+4, sau d6 ting rat
nhanh va c6 doc tinh cao nh&t vao
thang 5 mac du kich thudc ca khong
I6n hon so v6i cdc thang truée. Poc
tinh gidm dan trong 2 thang ké& tiép va
lai tdng vao thang 11. P6c tinh trong
gan cd duc c6 chiéu huéng dao dong
kha giéng gan ca cdi trong cac thang
3+4 dén thang 9, cung c6 dinh cao nhat
trong thang 5.

Bién dong doc tinh TTX trong
tring gidm dén thap nhat ¢ miu thang
3+4, tang nhanh dan & thiang 5 va cao
nh4t ¢ thang 11. Nhitng mau tring cé
doc tinh TTX cao phan 16n ¢ giai doan
ca dang dé (thang 5), (thang 7) va sau
khi dé (thang 9), (thang 11).

Tuy thoi diém tich ldy doc to
TTX cao nhit trong gan va tring loai
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ca nay khac nhau (Bang 1), nhung su
ting gidm doc tinh déu theo cung xu
huéng. Mot nhan xét niia trong qua
trinh theo doi doc t6 TTX la nhiing
thang doc tinh TTX cao trong tring
va gan thi ciing xdc dinh dugc TTX
chia trong noi quan va cd da (Bang 2,
Hinh 2, 3). Nhu vy, qua cdc thdng ctua
ca nam 2001, thi thang 5 va thdang 11
c6 thé xem nhu 14 2 dinh cao doc tinh
TTX cua tring va gan loai Torquigener
pallimaculatus.

+ Nhdn xét:

Hau nhu toan bd co ca duc, co ca
cdi va tinh sado trong cdc doi tugng
nghién ctu khong la noi tidp trung
nhiéu doc t6 TTX. Da c4 duc cha loai 7.
pallimaculatus chida doc t6 TTX
hon so v6i c4 cai, thé hién § mau thang
5va 7 (Bang 2). C6 su xudt hién TTX
trong ndi quan ca cai vao nhiing thang
5, 9 va 11, nhung hiu nhu vdng mait
trong ndéi quan ca duc va lai c6 hién
tugng nguoc lai d6éi véi mau thang 7.
Gan va tring ca van la bo phan chia
nhiéu doc t6 TTX nh4t. Tuy nhién, hau
nhu doc tinh TTX trong tring van cao
hon trong gan.

Do doc cta cac bo phan theo thua
tu gidm dan nhu sau:

cao



+ Tring____, Gan__ ,Noi quan ___jDa
—»Co (ca cai)

+ Gan —»Da—» N0i quan —»Tinh sao,
co (ca duc).

1.2. Loai Lagocephalus lunaris

(Bloch and Schneider)

Vi loai c4 nay, ching téi da thu
dugc 6 dot d6i vdi ca cdi, nhung chi cé
4 dot d6i v6i ca duc tir dot mau thang
5 va dot miu thdang 11.

+ Cd duc:

Két qua phan tich ching t6 cd 5
bo phan co thé c4 duc thu trong 4 dot
mau trén déu khong c6 hosc chia rat
it doc t6 TTX, chuot thi nghiém chi c6
biéu hién mét lic dau, va binh phuc

sau 60 phut.

+ Cd cdi:

Tat cd cdc bdo phan co thé ca cai
¢ 4 dot thu mau: tir dot thang 142 dén
dot mau thang 7 cling c6 két qua tuong
tu nhu ¢ c4 duc. Riéng dgt mau thang
9 va dot thdang 11 méi bat dau cé su
xudt hién doc t6 TTX trong gan va
tring ca nhu sau:

- Gan ca: DPoc tinh TTX la
13.860 MU/100g vao thang 9 va 2.024
MU/100g vao thang 11 (Bang 3, Hinh
4).

-Tring ca: Poc tinh TTX trong
tring ca thang 9 la 25.099 MU/100g,
va thang 11 1a 8.290 MU/100g (Béang
3, Hinh 4).

Bdng 3: K&t qua thi chudt doc to Tetrodotoxin trong loai
Lagocephalus lunaris (Bloch & Schneider) (Ca Noc Lung Gai)
Results of toxicity of Tetrodotoxin in
Lagocephalus lunaris (Bloch & Schneider) by mouse bioassay

Cac b phan Poéc tinh TTX trong cac dot thu miu
(MU/100g)
Ca cai
30/1+ 7/2 | 27/3+1/ 4 21/5 25+31/7 10/9 1/11
Co 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh
Da 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh
Noi quan 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh
Gan 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh 13.860 2.024
Tring 0 x/dinh 0 x/dinh 0 x/dinh 0 x/dinh 25.099 8.290
Ca duc
Co 0 x/dinh 0 x/dinh 0 x/ dinh 0 x/dinh
Da 0 x/dinh 0 x/dinh 0 x/ dinh 0 x/dinh
Nbi quan 0 x/dinh 0 x/dinh 0 x/ dinh 0 x/dinh
Gan 0 x/dinh 0 x/dinh 0 x/ dinh 0 x/dinh
Tinh sao 0 x/dinh 0 x/dinh 0 x/ dinh 0 x/dinh

Ghi chi: 0 x/dinh: chubt khong chét véi liéu tiem Img/ml chdt chiét trong 20-30 phiit
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Hinh 4: Poc tinh TTX & loai Lagocephalus lunaris (Bloch & Schneider)
Toxicity of TTX in Lagocephalus lunaris (Bloch & Schneider)

+ Bién déng déc t6:

Su tich lay TTX trong loai ca nay
kha 1y thd. Trong 4 dot thu mau dau
trong nim, ch4t chiét cha cidc bo phan
c4 cai ké cd gan va tring déu khong
thé hién dugc doc tinh ctia ching trén
chuot thit nghiém. Két qua ciing tuong
tu doi v6i ca duc. Tuy nhién, doc tinh
TTX da tinh dugc trong gan va tring ca
trong 2 dgt mau cudi nim (thiang 9-
11/2001) véi cad c6 mang budng tring
16n, hat tring roi, ddng thoi kich thuée
ca ciing 16n hon so v6i nhitng dot thu
tru6ec (Hinh 4). DPiéu nay phan nao
phan anh dugc xu thé chung ciia ca néc
l1a c6 su tap trung doc t6 theo giai doan
thanh thuc sinh duc cta ca va theo kich
thuée 16n ctia ca. Nhu vay, néu khong
theo doi lién tuc va kéo dai trong ca
nam, c6 thé ching ta da cé két luan sai
s6t 1a: loai ca nay khong chia doc to
TTX. K&t qud nghién cdu ciing giong
nhu két quéd cia R. Froese va D. Pauly
da tong két trong Fish Base ndm 1996.

+ Nhdn xét:

O loai ¢4 nay, trdng cd van la noi
tap trung doc t6 TTX cao nhat, k& d6 1a
gan ca. Thi tu nay dugc thé hién rat ro
trong 2 dgt: thang 9 va 11 (Bang 3). Ti
lé doc tinh gitta TTX trong tring va
gan la 1,8 (thang 9) va 4,09 (thang 11).
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Két qua nhan dugc nim nay ching té
rang loai cd néc nay ciing rat nguy
hiém cho viéc st dung lam thuc pham.

Do doc cta cac bo phan theo thu
tu gidm dan nhu sau:

Tring —» Gan ——» (N6i
quan, da, co, tinh sao)
1.3. Loai Arothron immaculatus

(Bloch and Schneider)

ba thu dugc 6 dot mau, trong dé
ca cai thu dugc ca trong 6 dot, nhung
ca duc chi thu duge 3 dogt vao thang 5,
thang 9 va thang 11.

+ Cd duc:

Toan bd 5 bd phan co thé cua ca
duc chi gdy chudot mét. Chuét binh phuc
sau 60 phit.

+ Cd cadi:

- Co, ndi quan va gan ca ciing chi
lam chudt tht nghiém mét, khong lam
chét chudt. Riéng da ca doc tinh TTX
trong dot thang 7 la 2.143 MU/100g
(Bang 4).

- Tring ca: Doc tinh TTX trong
mau tring tuong ddi cao trong tat ca
c4dc dgt thu mau. Cao nhat miu thu vao
thang 7 1a 254.153 MU/100g, thap nhat
vao thang 3+4 la 5917 MU/100g.
Chénh léch gilta ching ridt cao dén
248.236 MU/100g. Trong théang 7 va



thdang 11, mau da thu dugc gom 2 cd
kh4c nhau cid vé kich thuéc 1an giai
doan sinh duc: loai kich thudc nhd,
trong lugng trung binh khoang 60g, co
quan sinh duc non, va loai c4 16n hon,
trong lugng khodng 130g, budng tring
¢ giai doan dang dé. Tring cta cd ca co
kich thuéec nhé ciing c6 chia doc to
TTX nhung véi doc tinh rat thap, chi la
1.410 MU/100g (thang 7) va 4.687
MU/100g (thang 11). Pot thang 9, méc

didu kich thuéc ca thu dugc tuong
duong, c¢6 trong lugng trung binh
khoang 195g, nhung ching toi clng
chia ca lam 2 loai theo giai doan cua
tring: loai c6 budng tring to, hat tring
roi va loai c6 vo budng tring day. Két
qua nhan dugc tuong Ung la 30.489
MU/100g va 159.722 MU/100g, chénh
léch doc tinh gitia 2 loai ca la 129.233
MU/100g (Bang 4, Hinh 5).

Bdng 4: K&t qua thit chudt doc té6 Tetrodotoxin trong loai
Ca Né6c Chuot Vién Puéi Pen- Arothron immaculatus (Bloch & Schneider)
Results of toxicity of Tetrodotoxin in

Arothron immaculatus (Bloch & Schneider) by mouse bioassay

Cac bd phan Poéc tinh TTX trong cac dgt thu miu
(MU/100g)
Ca cai
30/1+ 7/2 | 27/3+41/ 4 21/5 25+31/7 10/9 1/11

Co 0 x/dinh | 0x/dinh | 0x%/dinh | 0%/ dinh 0 x/ dinh 0 x/ dinh
Da 0 x/ dinh | 0x/dinh | 0 x/dinh 2143 0 x/ dinh 0 x/ dinh
Noi quan 0 x/ dinh | 0x/dinh | 0 x/dinh | 0 x/dinh 0 x/ dinh 0 x/ dinh
Gan 0 x/ dinh | 0x/dinh | 0x/dinh | 0 x/dinh 0 x/ dinh 0 x/ dinh
Tring 17.948 5.917 88.016 254.153 159.722 21.039
1.410%* 30.489* 4.687**

Ca duc
Co 0 x/ dinh 0 x/ dinh 0 x/ dinh
Da 0 x/ dinh 0 x/ dinh 0 x/ dinh
Nbi quan 0 x/ dinh 0 x/ dinh 0 x/ dinh
Gan 0 x/ dinh 0 x/ dinh 0 x/ dinh
Tinh sao 0 x/ dinh 0 x/ dinh 0 x/ dinh

Ghi chu: -(*): Bubng triing to, hat triing roi; (¥%): Tring non, chua thé phdn biét duoc
- 0 x/dinh: chuot khéng chét véi liéu tiem 1mg/ml chdt chiét trong 20-30 phit

+Bién dong dbc to:

Trong tdt cd bd phan cta ca cai
va ca duc chi c6é tring (tdt ca cic dot
mau) va da ca cai (1 dot) xdc dinh duoc
ham lugng doc t6 TTX. BPoc tinh TTX
tring ca thadp 6 thang 3+4 vi ca thu
dugc déu c6 kich thuéc nhé va budng
tring con non chua thady xudt hién
mach mau, sau d6 ting & dgt thang 5,
cao vao thang 7, thang 9 va giam rat
nhiéu ¢ thang 11 (Hinh 5). Nhu thé, su
dao dong cta doc t6 TTX trong tring co
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dinh diém cao vao thang 7 va thiang 9
ciing 1a thoi gian budng tring cé vé boc
day, trong con mot it hat tring roi. Két
qua cuaa chiung t6i nhan dugc qua phan
tich tring cia 2 ¢d ca c6 kich thude va
giai doan thanh thuc sinh duc khac
nhau (cd non va cd dang dé) dugc thu
cung thoi gian va cung dia diém vao
dot maiu thang 7 va thang 11, da phan
anh dugc dic diém 1a su tap trung doc
t6 TTX trong thoi ky ca dang dé cao
hon han c4 non.
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Hinh 5: Doc tinh TTX & loai Arothron immaculatus (Bloch & Schneider)
Toxicity of TTX in Arothron immaculatus (Bloch & Schneider)

+ Nhdn xét: TTX trong tring luon ludn cao. K&t qua

Co, noéi quan va tinh sao khong
phat hién duge doc t6, gan ciing chi
chia doc t6 TTX & mic do rat thap nén
khong thé tinh dugc cu thé don vi
chuot. Tuy nhién, TTX trong tring lai
luén ludn xuat hién trong tat ca cac dot
thu mau hoan toan phu hgp vé6i két qua
nhan duge nam 2001 (D6 Tuyét Nga va
cong su, 2003).

Thang 7 va thang 11 da thu duogc
2 loai ca (Bang 1): ca c6 kich thué6c
nhd, co quan sinh duc con non va ca cé
kich thuéc 16n, tring & giai doan dang
dé, vé budng tring day. Poc t6 TTX
tich liy trong ching khac han nhau.
Doc tinh chénh léch rat cao gitta 2 loai
ca: 252.743 MU/100g (dgt thang 7), va
16.352 MU/100g (dgt théang 11). Nhu
vay, vao thang 7 tring & giai doan
dang dé chda doc t6 gap 180 1an so véi
tring 6 giai doan non, va ¢ thang 11
gdp 4,48 lan. Mot so sanh khéc 1a &
thang 9, ca ¢6 cung kich thuéc nhung
doc t6 TTX & trong budng tring cé vo
boc day (159.722 MU/100g) gap 5 lan
so v6i budng tring c6 vé méng, tring
roi (30.489 MU/100g).

Dua theo két qua da nhan dugc
trong nam 2001 va 2002, mot 1an nita
khidng dinh day la loai ca c6 doc to
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nay hoan toan khac tong két trong
Fish Base cua tdc gia R. Froese va D.
Pauly, 1996.

2. Su tich ldy déc t6 TTX gita 3
loai ca noéc

Két qua da cho thay su tich liy
doc t6 TTX kh4 phic tap trong 3 loai
c4 néc da phan tich. Mic du cad ba déu
doc va doc to6 TTX tap trung cao nhat
trong tring nhung gitta chidng cling cé
nhitng diém khédc nhau vé mic do doc
t6 TTX tich liy trong cdc bd phan co
thé khac nhau.

Két qua thu dugc trong nidm 2002
cho thay déc té trong tring va gan cla
loai Torquigener pallimaculatus Hardy
thdp hon so v6i nam 2001 trong cung
thoi gian. Tuong tu nhu vay d6i véi
tring caa loai Arothron immaculatus
(Bloch and Schneider). O ca 3 loai c4
néc tap trung doc t6 TTX cao la tu
thang 5 dén thang 11/2001 tuong Ung
vGi ca dang trong giai doan dé.

Iv. MOT SO PE NGHI SAU KHI
NGHIEN CUU bOC TO CA NOC

Véi muc dich 1a c¢6 gdng phat hién
cac loai ca noc c6 kha nang tich lay doc



t6 TTX gay ngd doc cho nguvi va thoi
diém c4a tap trung doc to cao dé c6 thé
¢6 nhitng khuyén cdo cho ngu dan.

Loai Torquigener pallimaculatus
(Ca4 Né6c Chdm Cam) tuy kich thuéc
khoéng 16n, trong lugng trung binh
trong khodng 71- 161g nhung hiu nhu
xudt hién quanh nim véi san lugng
cao. Pay la loai ca c6 thit trang, day,
thuong dugc mudi va xé phoi ngay tai
bén bai va ché bién lam thuc pham.
Loai cd4 nay luén luon c6 chia doc to
TTX v6i doc tinh cao trong gin nhu
toan bd cac bd phan co thé cia tat ca
cdc dot thu mau trong nim. Vi thé,
theo ké&t qua nghién ciu tuyét doi
khong nén st dung lam thuc pham.

Loai Lagocephalus lunaris (Ca
Néc Lung Gai) thudng 1an 16n véi céc
loai ca thuoc giong Lagocephalus ma
phan 16n déu c6 kich thuéc rat 16n,
trong luong trung binh tu 138- 850g.
Ca c6 thit day, trang thuong duge thu
va dé riéeng trong ting tdi danh cho
nguoi da dit mua. K&t qua phat hién
doc to trong gan va tring loai nay &
cdc ca thé c6 kich thudc 16n, giai doan
thanh thuc sinh duc chin mudi da lam
sang t6 dic diém vé su tich liy doc to
trong ca néc: ca cang 16n, doc t6 cang
cao. Do d6, viéc st dung loai c4 16n la
rat nguy hiém c6 nguy co ti vong.

Loai Arothron immaculatus (Ca
Néc Chuot Vién DPudi Den) ciing 1a loai
ca thudng gip tai bén ca. Pay la loai
ca khong dugc st dung lam thuc pham
ma thudng dugc dung lam mdi cau.
Doc t6 loai c4 néc nay luon ludn dugc
phat hién trong tring va c6 ham lugng
cao hon so v4i hai loai trén. Do doé,
Arothron immaculatus phai duge xé&p
vao loai ca néc nguy hiém.

V. KET LUAN
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- Ba loai c4 da nghién ciu gém:

Torquigener pallimaculatus Hardy (Ca
Né6c Cham Cam), Lagocephalus lunaris
(Bloch and Schneider) - Ca Néc Lung
Gai va Arothron immaculatus (Bloch
and Schneider) - C4 Néc Chuot Vién
Pubi Pen déu cé chita doc to6 TTX.
boc t6 TTX trong loai
Torquigener pallimaculatus Hardy (Ca
Né6c Cham Cam) hau nhu c6 mit trong
tdt cd cac bo phan cd trong sudt thoi
gian nghién cdu, cao vao cac thang 5 -
11/2001.
Arothron immaculatus (Bloch
and Schneider) - C4 Néc Chuot Vién
Pubi Pen c¢6 tring ludn luén chia doc
to6 TTX véi ham lugng cao vao céc
thang 5-9/2001.

- Lagocephalus lunaris (Bloch and
Schneider) - Ca4 Néc Lung Gai chia doc
t6 TTX trong tring va gan trong céc
thang 9 — 11/2001.

- Poc t6 TTX trong tring cua 3
loai ca déu cao vao nhiing thang tring
¢ giai doan chin mubi, dang dé va ngay
cd sau khi dé du chi con vé boc day
(thang 5-11/2001).

- C4 cang 16n, doc to cang cao.
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Torquigener pallimaculatus Hardy

Lagocephalus lunaris (Bloch & Schneider)
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Arothron immaculatus (Bloch & Schneider)
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