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TOM TAT

T6m He Chan tring Litopenaeus vanamei (Boone, 1931) khoang 1 théng tudi duoc nudi bang thire an ché bién tur
gan va co c¢i néc Cham cam Torquigener gloerfelti vai liéu doc 33,4 MU/g trong thoi gian 4 thang. L6 tdm He Chén
trang cho an thire dn ché bién tir c4 noc doc co ti 16 séng va tdc do sinh trrong twong dwong véi 16 ddi ching (cho an
bing thirc an cong nghiép), chirng t6 lodi nay khdng chiu anh hwdng xau tir doc t6 TTX tir ngudn thire 3n. C6 mdi twong
quan thuan chat chd (R®= 0,97) theo thi gian cuia doc tinh TTX trong tdm He Chan tring. Sau 3 thang thi nghiém, TTX
trong tdm He Chan tring dat gia tri doc tinh trong duong ngudng an toan thyc phim déi véi doc té nay (10 MU/g) va
gap khoang 1,5 1an & thoi diém két thac thi nghiem.

Sau 4 thang nudi, 33,3% s ca thé tom He Chan tring chira doc tinh TTX vuot ngudng an toan va dic biét cé nhirng
cé thé biéu hién doc tinh rit cao (>100 MU/g). Nhu vay, néu nudi véi lidu doc cung cép twong duwong trong thi nghiém
ndy, X4c Xuét gy ngod doc tir vong cho ngudi tiéu thy san phdm nudi 1a rat cao. Két qua nghién ciu nay chi ra riang hién

trang st dung c4 ndc doc 1am thire an trong nudi thiyy san 1a khong chic chin bao dam an toan thyc pham.

MO PAU

Hién nay, dan dia phwong mét s6 viing ven bién
nudc ta sir dung cac loai ca noc doc thu gom duoc
tir cAc thuyén danh bat hang ngay dé lam thtc an
cho mét s6 ddi tuong thity san nuéi nhu tém Hum,
tém Sa, tdm He Chén trang, 6c Hwong, ca Chém,
cua Xanh, Ghe ... Trén thuc té, chua c6 ghi nhan
chinh thuc ndo vé hién tuong tir vong hang loat ddi
tugng nudi do an ca ndc. Tuy nhién, hién nay chua
c6 cong trinh khoa hoc cong bd nguy co tich lity doc
t6 cho sinh vat nudi néu sir dung ca néc doc 1am
thirc an thiy san, do do, day 1a van dé hoan toan tu
phéat va thiéu co so khoa hoc. Ké ca trong truong
hop dbi tuong nudi khdng bi anh huong xau boi
nguon thirc an ca noc, nhung nguy co gay ngd doc

cho nguoi tiéu thy tir doc t6 TTX tich liiy trong sinh
vat nudi hoan toan chua duoc biét dén.

Theo théng tin tir cac dot khao sat caa ching toi
tai mot s6 viing ven bién Khanh Hoa, tdm He Chan
tring Litopenaeus vanamei 1a mot trong sé cac dbi
tuong hai san dugc nudi kha phd bién, c6 gia tri
thuong pham trén thi truong noi dia va xuit khau.
Pay ciing chinh 1a d6i twong nhiéu nghi ngd duoc
céc ho nudi c& thé tan dung ngudn thay san nho tap,
thu mua tir cac bén cé dia phwong, trong d6 bao gdbm
cac loai ca noc doc dé ché bién thire an. Do do, c6
thé tdm He Chan trang la d6i twong c6 nguy co bi
nhiém doéc t6 TTX tir ngudn thirc an. Bai bao nay
cong bd két qua nghién ctru doc tb tetrodotoxin tich
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liiy trong tom He chan trang L. vanamei trong thi
nghiém nudi cho an thirc an ché bién tr ca noc doc.

POl TUONG VA PHUONG PHAP NGHIEN
cuu

Ché bién thire dn cho tom He chan trang tir ca
noc doc

Gan va co ¢4 néc Cham cam Torquigener glo-
erfelti dwoc xay nhuyén, tron véi bot két dinh thirc
an cho tom ca (MD AMPC) theo ti 1€ 20g/1 g bot
két dinh. Doc tinh cua vién thirc an nay dwoc Xac
dinh bang phuong phap sic ky long hiéu ning cao
HPLC theo [4] va dugc coi nhu 1a ham lugng doc
t5 cung cip dau vao cho sinh vat nudi trong thi
nghiém tich lay.

Bé tri thi nghiém nuoi

Thi nghiém duoc tién hanh tai trai thuc nghiém
cua Vién Hai duong hoc bat dau tir ngay 17/8/2010
va kéo dai trong vong 4 thang. C6 2.000 c4 thé tom
He Chan trang L. vanamei khoang 1 thang tudi duoc
thu mua tir trai gidng Cira Bé dua vé nudi thich nghi
bang thirc an cong nghiép. Sau 2 tuin nudi thich
nghi, chon nhiing cé thé tdm khoe manh, c6 kich c¢&
tuong duong nhau, nudi trong 2 16 (16 thi nghiém va
16 d6i ching), mdi 16 gom 3 bé lap lai, voi mat do
300 cé thé/bé. Hé théng nudi gom céc bé ciu tao
biang nhua tong hop (dung tich 2,0m®, d6 sau 1,2m),
dat trong phong cé mai che, nuéc ho, bb tri suc khi
déu trong bé. Thirc an cho céac 16 tom thtr nghiém la
vién gan+co cd n6c Chim cam va thic an cong
nghiép ddi véi 16 dbi chung.

Kiém soat diéu kién méi trudong nudi & nhiét do
khoang 25-28°C, pH khoang 7,7-8,2, cham soc va
vé sinh (xi phdng thic an thira néu ¢6), thay nudc 2
lan/tuan dé dam bao sinh vat thi nghiém sinh truong
va phat trién binh thuong.

Theo d&i ty & séng cua tdm He Chan tring
trong cac bé nudi. Pinh ky hang thang thu 30 ca
thé/bé, can, do kich thudc va khdi luong dé so séanh
téc d6 sinh truong cua ching so sanh véi déi ching.

Xic dinh dc t6 TTX tich lily trong sinh vat nudi

Hang thang, thu mdi bé 30 ca thé, tach chiét doc
t6 TTX theo [1] va xac dinh ham luong doc t6 bang
phuong phap HPLC theo [4]. Doc t tich liy duoc
coi 1a doc tb phét hién trong co thé sinh vat (toan bo
m6 mém) sau thoi gian nhat dinh nuéi bang thire an
ché bién tir ca noc doc so sanh vai ddi ching. X ly
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s6 liéu bang phép toan thong ké phan tich phwong
sai mot yeu to (One way ANOVA).

Doc tinh cung cip tir thitc an cho ting cé thé
tém He Chan tring trong mot thang duoc tinh bang
doc tinh trung binh cua vién thic an ché bién (33,4
MUY/g) nhan véi lugng thirc an cung cap va chia cho
s6 cé the trong bé nudi timg thang. Dgc tinh cung
cap tir thire an theo khéi lwong (g) cia mdi ca thé
trong mot thang tinh bang doc tinh cung cip cho
ting cé thé trong 1 thang thi nghiém chia cho khdi
lwong trung binh cua sinh vat thir nghiém. Thi
nghiém nay chap nhan gia dinh luong thirc an dau
vao duogc sinh vat tiéu thu 100% va kha nang hap
thu thire an cua cac ca thé trong loai cua thi nghiém
la nhu nhau.

KET QUA VA THAO LUAN

Sinh trwéng va ti 1é séng cia tom He Chan tring
cho an thie dn ché bién tir ca néc doc

Trong suét thi nghiém nudi, khdng phat hién
thidy c6 ca thé tdbm He Chéan tring trong 18 thi
nghiém bi chét. Do do, co thé n6i rang ham lugng
doc t6 trong khau phan thirc an dung trong thi
nghiém khong gay chét ddi vai sinh vat thir nghiém.
Diéu nay cho phép nhan xét rang ngudn doc té TTX
tir gan+thit cd néc Cham cam phd hop cho thi
nghiém nudi. V&i muc tiéu danh gia sy tich iy doc
t6 ¢6 thé tir ngudn thire an, chung t6i cho tom He
Chan tring an vién thirc an ché bién tir gan+co ca
néc Cham cam ¢ tan suat tdi da hang thang ma
khéng anh huong nhidu dén sic khoe va sinh truong
cua sinh vat.

Theo s liéu trong thi nghiém tuong tu déi voi
c& néc Takifugu niphobles caa Noguchi [3], lidu doc
tinh téi thiéu gy tich liy 12 0,5 MU/g (sinh vét c6
biéu hién tich Iy sau 3 thang thi nghiém). Nhu vay,
ngudn doc tinh trong thirc an sir dung trong thi
nghiém cua chling tdi ¢6 gié tri thip nhat vao thang
dau tién (0,63 MU/g) (bang 1) déu dat gia tri cao
hon ngudng tol thiéu. C6 thé noi, doc tinh trong
thirc n cung cap dau vao ché bién tir gan+co ca noc
Cham cam dam bao gay su tich liy trong sinh vat
thie nghiém.

Két qua phan tich thong ké cho thay khéng c6
su sai khac vé cac thdng sé chiéu dai, khéi luong ca
thé caa 16 thi nghiém so véi 16 ddi ching. Tém he
Chan tring duoc nudi bang thic an ché bién tir ca
néc doc sinh truong tuong duong khi duoc nudi
bang thtre an cong nghiép (hinh 1).



Bang 1. Boc tinh TTX (MU/g) cung cap cho tom He Chan trang trong thirc an
ché bién tir gan+co ca néc Cham cam [3]
. _____________________________________________________________________________________________________________|

Thoi gian Khéi lwgng trung

Lwong thire an (g)/ca

(MU/g) /g céathél/thang

thi nghiém . A P (MU/g) /cé thé /thang :
(thang) binh cathe thé/thang (ngay)
Thang thi 1 1,59 + 0,35 0,90 30 18,8 (0,63)
Thang thiy 2 3,00+ 0,78 2,33 78 26,0 (0,87)
Théng thi 3 4,58+ 0,72 4,79 160 24,6 (0,82)
Thang thiy 4 9,11+ 2,20 9,53 318 34,9 (1,16)
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Hinh 1. Sinh truéng caa tdm he Chan tring trong thi nghiém nudi (n=60)

L-doi ching: Chiéu dai trung binh (TB) thdn 16 doi chiing; L-Thi nghiém: Chiéu dai than 16 thi nghiém
W-doi chirng: Khoi lwong TB 16 déi chieng; W-Thi nghiém: Khai lwong TB 16 thi nghiém

Poc td6 TTX cia tdbm He Chan tring trong thi
nghiém nuéi cho fn ca néc ddc

Két qua phan tich HPLC ghi nhan su c6 mat cua
doc t6 TTX trong hau hét dich chiét tir mau tom He
Chan trang trong thi nghiém nudi, trong khi hoan
toan khong phat hién doc td trong cac miu dbi
ching. C6 méi twong quan thuan chat ché (R? =
0,97; hinh 2) gitta doc tinh TTX trong tom He Chan
traing va thoi gian thi nghiém. Sau 2 thang thi
nghiém, doc tinh TTX cua tém dat gia tri tuwong

duong ngudng an toan thuc pham ddi vei doc té nay
va vuot ngudng (gap khoang 1,5 lan) khi két thic
thi nghiém (bang 2, hinh 2).

Trong nghién ciru cua Noguchi [3], doc tinh
cuc dai (480 MU/g) dugc ghi nhan trong gan cua T.
rub-ripes sau 240 ngay (8 thang) nudi cho dn voi
lidu d6c 4 MU/g/ngay, nhung chi dat khoang 50
MU/g TTX tich liy véi liéu 0,5 MU/g/ngay voi
cung thoi gian nudi. Trong nghién ciru doc tinh cua
loai Sa gi6ng Nhat Ban Cynops pyrrhogaster, Tsur-
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uda dwa ra nhitng bang chung khi nhiing ca thé
khong doc dwoc cho an thuc an co doc t TTX,
ching biéu hién doc tinh khoang 50% so voéi liéu
doc nhan vao co thé. Tir nhitng két qua nghién ctu
trén, cac nha khoa hoc nhan dinh kha nang tich liy
doc té cua sinh vat (dién hinh 1a ca néc) tir nguon
thiee an c6 su khac biét 16n theo loai. Mac du cong
trinh cdng bd theo hudéng nghién cu nay la kha
hiém, nhan dinh vé tinh dic hiéu theo loai cua su

tich iy doc t6 TTX c6 thé giai thich dwoc ham
lwong doc td TTX tich liy trong tom He Chan trang
thdp hon ddi twong ca néc trong thi nghiém cua
Noguchi & cing thoi gian nudi (doc td tich Iy trong
T. niphobles dat toi gia tri khoang 200 MU/g sau 4-5
thang). Mat khac, diéu nay c6 thé giai thich do loai
c& n6c T. niphobles 1a sinh vat c6 sicc chng chiu
VGi doc t6 cao hon nhiéu lan so véi cac dbi tuong
khéc khong chtra doc té [4].

Bang 2. Poc tinh TTX (MU/g) trong mau tdm he Chan tring theo thoi gian thi nghiém (thang)

Theoi gian thi nghiém

DPoc tinh trung binh

Khoang dao déng Ti lé (%) mau chira

(thang) (MU/g) + SD (MU/g) TTX > 10 MU/g
Théng thir 1 30 00 0-0 0
Théng thi 2 30 5,24 + 8,68 0-36,73 23,3
Théng thi 3 30 7,37+ 10,82 0-47,38 30,0
Théng thir 4 30 10,04 + 12,43 0-49,53 33,3
Théng thi 5 30 15,97 + 26,39 0-116,33 33,3
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Hinh 2. Bgc tinh TTX (MU/g) ciia mau tém He Chén trang
theo thoi gian trong thi nghiém nudi cho an ca néc doc



Két qua thu dugc tir thi nghiém nudi tém He
Chan tring bang thic n ca noc doc hoan toan twong
tu voi két qua thi nghiém caa Matsui [2] va Noguchi
[3]. Nhu vay, két qua nghién ciu cua chdng toi
twong dong voi cac nghién ciu chimg minh con
duong tha nhét tich Iy doc td TTX trong sinh vat 1a
tir nguon thiee an.

Mot diéu quan trong 14 ti 18 ca thé biéu hién doc
tinh cao hon gi4 tri an toan thuc pham (10 MU/g)
dbi voi doc t6 TTX la rat I6n (cot 5, bang 2). Sau
mot thang thi nghiém, 23,3% s luong tdm He chan
tring c6 doc tinh TTX vuot ngudng an toan thuc
pham. Theo tinh toan cua Nakamura va Yasumoto,
v6i lidu doc nhu vay, chi can tiéu thu 80 - 100 g md
mém cua sinh vat nay da gay ngo doc tir vong cho
ngudi. Sau 4 thang nudi, 33,3% s6 miu tom He

Chan tring chira doc tinh TTX vugt ngudng an toan,

dic biét co nhitng cé4 thé biéu hién doc tinh rat cao
(> 100 MU/qg). Hién nay, trén thi truong, tdm He
Chan tring dat kich ¢& thuong pham sau 4-5 thang.
Maic du ¢cd mét ti 1& nhat dinh mau vat chira doc tinh
thép, khong dang ké hay khong chira doc t6, nhung
néu nudi véi lidu doc cung cap tuong duong trong
thi nghiém nay, tém He Chan tring thuong pham cé
thé gay ngo doc tir vong cho nguoi tidu dung.

KET LUAN

Khi dugc nudi véi ham lugng doc t6 cung cap
dau vao nhit dinh nhu trong thi nghiém cua nghién
cau nay, tbm He Chén trang tich liy doc t6 TTX tir
nguon thirc an tang dan theo thoi gian. Poc tinh
trong mau thuong pham (sau 4 thang nudi) c6 thé
vuot ngudng an toan thuc pham cua doc té TTX voi
tan suat kh& cao, do d6 co nguy co giy ngd doc tur
vong cho ngudi tiéu dung. Qua két qua nghién ctu
nay, can than trong trong viéc sir dung c4 noc doc
lam thirc an trong nudi thay san.
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ABSTRACT

The tetrodotoxin toxicity in the white leg shrimp
Litopenaeus vanamei (Boone, 1931) feed by toxic
puffer in rearing experiment

One-month old white leg shrimp Litopenaeus
vanamei (Boone, 1931) was fed on the food pellet
made from muscle and liver of the toxic puffer fish
Torquigener gloerfelti for 4 months under rearing
condition. The result of no difference of survive and
growth rate between experimental and control one
indicates that there was no negative effect from
TTX contained food to the tested shrimp. There was
a continuous increase in the toxicity of experimental
L. vanamei during the rearing time (R? = 0.97).
After rearing for three months, TTX toxicity of L.
vanamei reached the safety limit (10 MU/g), then
1.5 times higher in the end of experiment. On the
other hand, after rearing for 4 months, 33.3 %
individuals exhibited TTX toxicity higher than 10
MUY/g, in which some of them showed very high
toxicity (>100 MU/g). The results indicated that
with a certain TTX amount from food supply, the
product from cultured shrimp may cause poisoning
to human. Therefore, using toxic puffer for feeding
in aquaculture is not safety way.
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