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Abstract

Tetrodotoxins in salted and fermented ovaries with rice bran of a puffer fish Lagocephalus inermis
(Temminck & Schlegel, 1850) during five months were determined by high-performance liquid
chromatography with fluorometric detector (HPLC- FLD). The analysed results showed that the original
ovaries contained only tetrodotoxin with content of 7.59 ug/g fresh weight. 4,9-Anhydrotetrodotoxin - an
isomer which is less toxic than tetrodotoxin has been found in all ovary samples since the second month.
Tetrodotoxin in the ovaries disappeared in the 4™ month of the experiment. In addition, 4,9-
anhydrotetrodotoxin level in ovaries increased during fermentation. The present study contributes to
clarifying the chemical mechanism of decreasing tetrodotoxin content in fermented ovary of puffer fish.
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Tom tit

Tetrodotoxin trong tring ca néc rang mé chim Lagocephalus inermis (Temminck & Schlegel, 1850) u mudi
va b sung cam gao trong 5 thang da duoc xac dinh bang phwong phap sic ky long hiéu ning cao véi dau do
huynh quang (HPLC-FLD). Két qua phan tich cho thay mau trimg ban dau chira tetrodotoxin véi ham luong
7,59 pg/g mau tuoi. Sau khi u 2 thang, 4,9-anhydrotetrodotoxin, mot dong phan co doc tinh thiap hon
tetrodotoxin, da xudt hién cliing véi su suy giam ham lwong tetrodotoxin trong c4c mau trang 1én men. Ham
lwong tetrodotoxin trong trieng mat hoan toan sau 4 thang thi nghiém. Béng thoi véi sy suy giam ham luong
tetrodotoxin la sy gia ting ham lwong 4,9-anhydrotetrodotoxin trong triang cé 1én men. Nghién ctu nay gép
phan lam sang t6 mot phan co ché héa hoc vé sy suy giam ham luong cua tetrodotoxin & tring c& néc trong

qua trinh 1én men.

Tw khoa: 4,9-anhydrotetrodotoxin, cdm gao, Lagocephalus inermis, 1én men, tetrodotoxin, trirng ca néc.

GIOI THIEU

Trit lugng c& noc ¢ Viét Nam uéc tinh gan
40.000 tin/nam, chiém 2-6% tong san lwong
hai san khai thac [1]. Str dung ca ndc lam thuc
pham |a tap quan lau doi cua nguoi dan ¢ mot
sb nudec Chau A nhu Nhat Ban, Han Qudc,
Trung Qudc, Philippines, Malaysia va Viét
Nam do c& néc c6 thit tring va mai vi thom
ngon. Thong thuong, nguoi dan ving ven bién
Viét Nam c¢6 théi quen st dung c& ndc lam thuc
pham véi nhiéu hinh thic ché bién khac nhau
nhu 1am ca kho, nuéc mam hay cha ca. Tuy
nhién, nhiéu lodi cd néc c6 chua doc to
tetrodotoxins (TTXs). Véi lidu thap tir 1-2 mg,
TTX di giy ra hién tuong té liét, co thé dan
dén tor vong ¢ nguoi truong thanh véi khoi
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luong co thé khoang 75 kg [2]. Do c6 mot sb
tinh chat hoa hoc kha dic biét nhu bén nhiét,
bén & moi truong axit nén doc té nay khong bi
phan hay, bién tinh trong qué trinh x@ Iy &
nhiét do cao hay & nhiét do rat thap, do do co
thé ton tai ngay ca trong thirc an da dwoc niu
chin (xao, ludc, hap...), hay trong san phim
cip dong, dong hop. Khi con ngudi an phai
thirc an c6 chira doc t6 TTX s& ¢ cac trigu
chuing té, ngra moi va bén trong miéng; yéu,
liét co hoanh va co nguc; ha huyét 4p; khé tha
(do liét co ho hap); truy tim mach va cé thé dan
dén tir vong.

Viéc loai bo TTXs trong san phim ca néc
doc 1a mot thtr thach ddi véi cac nha khoa hoc.
CAac nghién ctru da chang minh riang qua trinh
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I&n men c6 thé 1am suy giam hoac loai bo hoan
toan doc té TTXs & san pham cé noc. Pao Viét
Ha va Shigeru Sato (2013) [3] xac dinh sau 12
thang thi nghiém 1én men nuéc mam c& noc
doc Cham Cam Torquigener gloerfelti, ham
lwong doc t6 TTX trong san pham da giam mot
lugng déng ké. O viing Hokuriku tai Nhat Ban,
ngudi dan su dung phuong phap mudi truyén
thong va san pham 1én men c6 tén la
“Nukazuke” hoic “Kasuzuke” tir budng tring
ca noc doc. Budng triang ca néc duoc cho thém
c&m gao hoic bi ruou Sake tir 18 thang dén 24
thang sau khi da wdp mudi trong 6 thang dén 12
thang trong diéu kién nhiét do 20-25°C [4].
Bing cach xir 1y nay, doc tinh caa budng tring
giam dang ké dén mac c6 thé duoc st dung
lam thuc pham [4, 5]. Cac cong bd tiép theo
cua Kobayashi et al., (1995, 2003, 2004) [6-8]
cling cho thiy c6 sy suy giam doc tinh TTX
trong qua trinh 1én men tring cd noc nhung
chua dua ra dwoc ly giai thich hgp. Nhiing
nghién ctu trude diy vé doc tinh ¢ tring ca
néc 1én men da su dung cic phuong phap phan
tich nhu thir nghiém sinh hoc trén chuét (MBA)
[4, 5], hodc do dién sinh hoc & kénh ion Na*
cua té bao than kinh cua chuot [9]. Nhitng
phuong phap nay khong néu ré co ché cua su
suy giam ham lwong cua doc t6. Mot sb nhan
dinh ctia Kobayashi et al., (1995, 2003, 2004)
[6-8] cho ring su suy giam doc tinh caa trang
ca noc doc trong qua trinh 18n men c6 thé do
tac déng cua vi sinh vat: Hoac do vi sinh vat
phan hiy hoic sy sinh truong cia ching dan
dén sy kiém hoéa méi truong 1én men, 1a yéu té
gay nén su khéng bén virng cau tric hda hoc
cua TTX, chtr khdng phai tryc tiép pha hay cau
trac TTX. Gia thiét ndy vin chua co bang
chang ré rang. Mot gia thiét khac duoc dé cap,
d6 1a sy suy giam doc tinh con cé thé dién ra
theo co ché hda hoc. Nakamura va Yasumoto
(1985) [10] da xac dinh dugc doc tinh caa TTX
1a 4.500 MU/mg, trong khi @6, doc tinh caa 4-
epiTTX la 790 MU/mg va 4,9-anhydroTTX la
92 MU/mg. Trong cic diéu kién nhat dinh,
TTX c6 thé duoc chuyén sang axit tetrodonic
hoic sang cdc dang 4-epiTTX va 4,9-
anhydroTTX [11]. Theo dé, c6 thé su suy giam
doc tinh téng sb trong qua trinh 18n men 1a do
su chuyén d6i TTX sang dang déng phan it doc

hon néi trén. Cho dén nay, cac nghién ciru van
chwa 1am sang té vé sy chuyén hda héa hoc cua
TTX ¢ trizng c& ndc 1én men. Trong nghién cuu
nay, két qua phan tich thanh phan, ham luong
cia TTX va mot sb dong phan (bao gom 4-
epiTTX va 4,9-anhydroTTX) bing HPLC-FLD
trong triang 1én men cta ca noc rang mé chim
Lagocephalus inermis, mét trong nhirng loai c
doc tinh cao dugc trinh bay nham gdp phan lam
sang t6 phan nao nhan dinh nay.

VAT LIEU VA PHUONG PHAP NGHIEN
cuu
Vat liéu
Madu triing

C4 nbéc rang mo chim Lagocephalus
inermis duoc thu mua tai bén ca viing bién Van
Ninh tinh Khanh Hoa vao thang 4/2016. Mau
ca duoc bao quan bang da lanh, sau d6 van
chuyén vé phong thi nghi¢m dé giai phau thu
toan bo buong trang. Buong trimg thanh thyuc
cua 2 cé thé voi tong trong lugng 11,5 kg duoc
tron deu xay nhuyén va phan tich ham lugng
doc to trude khi sir dung trong cac thi nghiém
1én men.

Cam gao

Cam gao chua tach diu theo tiéu chuan
hang 1 da xtr Iy duoc mua tai co s¢ san Xuit lGa
gao, dam bao yéu ciu chit lvong qua danh gia
cam quan theo tiéu chuan 10TCN 864:2006 cua
B6 NO6ng nghiép va Phat trien Nong thon.
Trudc khi st dung trong cac thi nghiém 1én
men, cam gao duoc say tir nhiét d6 thuong 1én
den 125-135°C va giir trong khoang 3 giay,
tiép theo ha nhiét do dén 97-99°C trong 3 pht,
sau d6 dé nguoi [12, 13].

Muéi NaCl (Coéng ty TNHH Mudi Thanh Tam,
Viét Nam) i ) )

Dat tiéu chuan cua Bo Y te-Quyét dinh
809/YTDT.
Phuong phap nghién ciru
Bé tri thi nghiém 1én men trieng c& ndc

Thi nghiém 1én men trimg ca néc dugc bé
tri theo Ozawa (1986) [5] v6i mot sd budc thay
d6i, bao gom rut ngan giai doan u mudi trudc
khi b sung cam gao tir 7 thang & nhiét d6 20—
25°C )guén‘g 2 thang & nhigt do 30-35°C. Thoi
gian bat dau bo tri thi nghiém tir thang 5/2016;
két thuc thi nghiém vao thang 10/2016.
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Lé doi ching-lén men bang mugi an: Can
lan luot 60 g trimg ca noc da xay nhuyen cho
vao 3 hil nhua PVC khac nhau. B sung vao
moi hii mu01 an NaCl theo ti I¢ khéi lwong 3
tring:1 mudi (20 g mu01/hu) So lan lap lai thi
nghi¢m n=3, cac hii mau 16 d6i chuang dugc
danh s6 theo thi ty tir 1-3. Thi nghiém duoc b
tri vao thang 5/2016. 3 )

L6 thi nghiém-1én men bang hdn hop mugi
va cam gao: L0 thi nghiém dugc bo tri ban dau
tuong tu 16 doi chung. Can lan luot 60 g tring
ca noc da xay nhuyén cho vao 3 hii nhya PVC
khac nhau. B6 sung vao mdi hii mudi an NaCl
theo ti I¢ kho1 lwong 3 trang:1 mudi (20 g
mudi/hit). S6 1an lap lai thi nghiém n=3, cac hi

Thang 05/2016

mau 16 thi nghiém dwogc dénh s6 theo thir ty tir
4-6. Thi nghiém dugc bé tri vao thang 5/2016.

Sau 2 thang Ién men bang NaCl tuong tu
nhu 16 doi chang, vao thang 7/2016 16 thi
nghiém dugc b6 sung cam gao theo ti Ié theo
khéi luong 1:3,5 (tac 17 g cam gao/hii). Trudc
khi bd sung cam gao, toan bo dich thu tir mau
(gan 1 ml) ¢ 3 hii cua 16 thi nghiém va 3 hii cua
16 déi chirng dugc phén tich doc t.

Sau d6, ca 2 16 dbi ching va thi nghlem sé
duoc phan tich ham luong doc t6 vao cac thang
tiép theo:thang 8, thang 9, thang 10 nim 2016.

Quy trinh th| nghlem dugc md ta tom tat
theo so d6 sau (hinh 1).

oo+ (00000

Thém 20g NaCl,
tron déu nhe nhang

s B EE000

2 thang sau khi

thif mghigin Dich chiét C

U & nhiét d phong 30-35°C
trong 2 thang

Trimg mudi D a a a L6 doi chirng

Thém 17 g cam gao,
tron déu nhe nhang,
u ¢ nhiét d¢ phong 30-35°C

Honhop e (23 ) [ L6 thi nghiém

Tiép tuc khio sat 16 di ching va 16 thi nghi¢m 3 thing, 4 thing va 5 thing sau khi biat dau bo

tri thi nghiém

Hinh 1. So d6 tém tat quy trinh [én men trimg c4 ndc rang moé chim L. inermis bang cam gao

Thu mdu trong thi nghi¢m 1én men

Toan bd cac mau tring trong cac 10 thi
nghi¢m dugc thu dinh ky dé phan tich ham
luong TTXs. Pong thoi, pH ciia cac mau tring
trong cac 16 thi nghiém cling dugc do. Theo
dinh ky hang thang, ké tir thoi gian bat dau thi
nghiém, khoang 2—-3 g trang trong mdi hii thi
nghiém duoc thu thap tai 3 vi tri khac nhau cua
moi hil (trén bé mat, 16p gitra va lop gan day).
Tron déu mau dé phan tich doc té.

Xac dinh gia tri pH ciia méu nghién cieu
~ Xac dinh pH mau trimg bang cach cam truc
tiép dién cuc cia may do pH (Mettler Toledo)
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Va0 CAC mau trang & nhung vi tri khac nhau
nhu trén bé mat, 16p gitra va 16p gan day.

Tinh toan va xac dinh pH dich thu tir mau
banq cach do pH dich chiét pha lodng véi nuéc
cat 2 lan.

Xdc dinh ham luwgng djc to

Tach chiét doc to: Cac mau _duoc phan tich
va tach chiét doc t6 bao gdm mau trung ca néc
sau xay nhuyen cac 16 thi nghiém va doi chiing
(2-3 g dbi voi mau tring, hén hop; 0,2 ml =
0,2 g dbi vé6i dich chiét) theo thoi gian hang
thang. Poc té6 TTXs duoc tach chiét trong axit
axetic (Merck) 1% véi ty 1€ 1:4 (g:ml), dun soi
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cach thuy trong 15 phat, ly tam (3.000 g x 30
phit) dé thu nhan dich trong. Dich trong nay
duoc loc qua mang loc Millipore 10k Da trudc
khi ding dé xac dinh doc té TTXs bang HPLC-
FLD.

Phén tich dgc to: Thanh phan va ham
lwong doc té TTX va 2 dong phan 4-epiTTX
(4ep|) va 4,9-anhydroTTX (AnhTTX) trong
cac mau thi nghiém dugc phén tich bang hé
thdng sic ky long hiéu ning cao véi dau do
huynh quang (HPLC-FLD, Shimadzu), cot
Wakosil-1l 5C18 (4,6 mm x 250 mm) theo
Yotsu et al., (1989) [14]. H3n hop doc té chuan
TTXs (TTX: 12,3 UM, 4-epiTTX: 7,5 uM, 4,9-
anhydroTTX: 13,1 uM) do truong Dai hoc
Kitasato, Nhat Ban cung cap. Ham luong doc
t6 trong mau duoc tinh todn dwa vao ham luO’ng
doc té chuan TTXs tinh trén 1 g tring ca ndc
trong mau phan tich. Két qua ham lugng doc td
duoc chuyen dbi qua doc tinh MU/g theo
Nakamura va Yasumoto (1985) [10] cu thé
nhu sau: 1 mg TTX twong ung véi 4.500 MU,
1 mg 4-epiTTX twong Gng v4i 790 MU, 1 mg
4,9-anhydroTTX tuong tng vai 92 MU; trong

do 1 MU hay con goi la mot don vi chudt, la
lwong doc t6 can thiét dé giét mot con chudt
20 g trong 15 phut théng qua tiém duong bung
[15].

Xie 1y s6 ligu

Ham luong doc to TTXs (ng/g), doc tinh
(MU/g), gia tri pH duoc thé hién bang gia tri
trung binh £ SE. Phan tich quan hé ham lugng
gitra TTX, 4epi-TTX va 4,9-anhydroTTX bang
phuong phap hoi quy tuyén tinh trén phan mém
Excel 2013. Su sai khac ham lugng doc td
TTXs trong cac mau nghién ciu trong cing 16
theo thoi gian dugc thyc hién bang phan tich
ANOVA mot chiéu, d¢ tin cay 95% (p< 0,05),
tiép theo kiém dinh su khac biét cua cac gia tri
trung binh bang phép thir Tukey.

Sy sai khac ham lugng doc t6 TTXs gitra 2
16 @i chung va thi nghiém ¢ thang thir 3 duoc
phan tich bang Student t-test.

KET QUA VA THAO LUAN
Gia tri pH cia cac mau trieng ca lIén men
theo thoi gian

Bang 1. Gia tri pH cua cac mau triing ca Ién men theo thoi gian (cac ki hi¢u B, C, D, E twong ing
v6i mau da duoc trinh bay trong hinh 1)

Thoi gian thi nghiém (thang)

Mau 5/2016 7/2016 8/2016 9/2016 10/2016
Han hop tring mudi B 5,00+0,01 5,06+0,04 - - -
Dich chiét C 5,75+ 0,07 - - -
Trang mubi D - 5,14 +0,05* 6,08 +0,09° 6,84 +0,08°
Han hop tricng mudi va cdm gao E - 4,66 +0,06° 6,10+0,04° 6,85+0,07°
Ghi cha: “-: Khéng c6 s6 liéu; Cac ky tu a, b khac nhau trong cling mét cot biéu thi su sai khac co

y nghia cua gid tri trung binh pH (p<0,05).

Bang 1 trinh bay gia tri pH cia cac mau
tring ca noc trong thi nghi¢m Ién men theo thoi
gian. Theo d6, c6 thé nhan thiy pH cua cac mau
tring c6 xu hudéng ting theo thoi gian thi
nghiém nhung nam trong khoang axit den trung
tinh. Sau 2 thang, pH cua hon hop tramg muoi B
hau nhu khong thay d6i so Véi ban dau. Dich
chiét C tir hon hop tring mudi B ¢6 pH cao hon
la 5,75 +0,07. O thang tha 3 (thang 8/2016) pH
trimg mudi D (5, 14 +0 05) cao hon gia tri pH
hdn hop tricng mudi va cam gao E (4,66 + 0,06).
Su khac bi¢t trén (p < 0,05) c6 thé 1a do cam gao
chira nhiéu thanh phan dinh dudng, giau chat xo

hoa tan can thiét cho su phat trién cua vi sinh
vat, dac biét kha ning sinh axit lactic cao trong
qua trinh 1én men [12] da lam gidm pH ctia mau
c6 chira cam gao. Sau mot thang b sung cam
gao vao hon hop tring mubi, cam gao co thé da
kich thich sy phat trién caa vi khuan probiotics
c6 hoat tinh sinh axit lactic va lam cho pH cua
hdn hop tré nén co tinh axit hon trirng MUoi. 0
cac thang thir 4 va thir 5, pH cuta trang mudi D
va hdn hop bo sung cam gao E khéng co su
khac biét (gia tri trung binh 6,08-6,10 thang thir
4 va gia tri trung binh 6,84-6,85 thang tha 5, p >
0,05). O giai doan nay, qua trinh kiém hoa xay
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ra tir tir va sau 5 thang, pH ting tir 5 dén 6,85.
So véi cac nghién ctu trude day, két qua ghl
nhan xu hudng ting dan theo thoi gian cua gia
tri pH trong thi nghiém nay twong tu véi két qua
cia mot so nghién ciu khac. Kobayashi et al.,
(1995) [6] da ghi nhan pH cua hon hop tring 0
mudi thay doi tir 5,44-6,28 trong 1 nim. G mot
nghién cau khac, Kobayashl et al., (2003, 2004)
[7 8] cho thay pH cua hdn hop trung bé sung
cam gao tang tir 6,6-7,4 trong 30 ngay.

Ham lwgng TTXs trong miu trirng ca Ién
men theo thoi gian
Ham lwong TTXs trong mdu tring ca u mudi
Ham luong TTX, AnhTTX va tong doc
tinh quy ddi cua cac mau trang ca i mudi theo
thoi gian duoc trinh bay trong bang 2, hinh 2.
Sic ky dd HPLC cua TTXs mau chuan va mau
trang U mudi dai dién dugc trinh bay trong
hinh 3.

Bang 2. Ham luong doc td TTXs (ug/g) va doc tinh (M U/g) ctia CA&C mAu trirng c& u mudi
va dich chiét theo thoi gian

Ham lugng va doc tinh TTX

Ham lugng va dgc tinh AnhTTX o, Ham lugng TTX

Thoi gian thi nghiém

ug/g MU/g ug/g MU/g S0 Véi ban dau
Théng 5/2016 7,59 +0,20* 34,17 +0,88° 0 0 100
2 thang sau khi thi nghiem” 2,38 +0,39® 10,74+1,78°  0,42+0,25% 0,04+ 0,02 31
3 thang sau khi thi nghiem  2,05+1,18° 923+532° 0,64+0,27% 0,06+ 0,02% 27
4 thang sau khi thi nghiém 0 0 2,71+1,47° 0,25+0,13° 0
5 thang sau khi thi nghiém 0 0 1,98 £0,24*° 0,18 0,02 0

Ghi cha: “*”: Thu mau dich chiét: Sau 2 thang & mudi, ham lwong TTX trong toan bo 1 ml dich
chiét 1a 3,64+1,91 g (bang 0,8% tong ham lugng TTX ban dau) va AnhTTX Ia 0,54£0,13 pg; Céc
chit cai a, b, ¢ khac nhau trong cing maot cot biéu thi sy sai khac ¢6 y nghia cta gid tri trung binh

ham Iuong va doc tinh cia mdi doc té (p<0,05).

Theo bang 2, mau trimg ca noc ban dau chi
chira mot doc td 1a TTX (7,59 + 0,20 pg/g co
déc tinh twong dwong 34,17 + 0,88 MU/g). Tuy
nhién, sau 2 thang u mudi, & cac miu triang
mubi va dich chiét caa 16 ddi chirng c6 su xuat
hién cia déng phan AnhTTX so véi co chat
ban dau. Song song vai su xuat hién dong phan
nay, ham luong TTX c0 sy suy giam rd rét so
v6i mau ban dau. Cu thé, sau 2 thang cua thi
nghiém, chi phat hién duwgc ham hugng TTX
chiém 31% so voi ban dau trong mau trang
mubi va 0,8% so véi ban dau trong mau dich
chiét thu tir mau trang. Didu do cho thay sy suy
giam ham luong hay doc tinh TTX theo dich
chiét ra ngoai mau trimg khong dang ké. Tuy
nhién, mot ham luong nhat dinh caa AnhTTX
trong ca mau tring mudi da dugc ghi nhan
(0,42 + 0,25 pg/g) (bang 2) va mau dich tir
tring (0,54 + 0,13 pg/ml) (bang 2*) & 16 dbi
chitng vao thoi diém nay. Nhu vay, c6 su xuét
hién cua déng phan AnhTTX so v&i mau tring
ban dau. Két qua nay cho phép nhan dinh, sy
suy giam doc tinh TTX cua hdén hop trang
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mudi sau 2 thang c6 thé do su chuyén hda cua
TTX sang AnhTTX trong dieu kién thi nghiém.

9
TTX
s‘a
7N
i
=0 6
3
= S
£
E4
g 3
-~
T2
1
0

Théi gian sau khi bé tri thi nghiém
(thang)

Hinh 2. Ham lugng TTX va AnhTTX (Ug/g)
theo thoi gian ciia cac mau trirng muoi;
CAc chir cai a, b, ¢ khac nhau biéu thi si sai khac co
¥ nghia ciua gid tri trung binh ham heong ciia moi
dgc té (p < 0,05)

Sang thang tha 3, ham luong TTX trong cac
mau & 16 ddi ching tiép tuc suy giam con 2,05 +
1,18 pg/g (con 27% ham lugng TTX ban dau),
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trong khi ham luong AnhTTX lai ting, dat dén
0,64 + 0,27 pg/g. Tur thang thir 4, khong phat
hiégn TTX trong mau tring mudi (ham luong
bang 0), trong khi ham luong AnhTTX gia ting
dang ke, dat gié tri 2,71 + 1,47 pg/g. Tuy nhién,
sang thang thu 5, ham lugng AnhTTX suy giam
con 1,98 + 0,24 ug/g ‘bac bigt, két t qua phan tich
HPLC cho thiy & tit ca cdc mau cua 16 dbi

200004

175003 3) T AnhTTX

4ep1TTX

N *__Hwo N

02

120 e

ching déu xuat hién thém 1 dinh ctia mot chit la
¢0 thoi gian luu khoang phat thir 5, trude dinh
cia TTX (hinh 3). Do d6, nguyén nhan dan dén
hién tuong suy giam rd rét cia AnhTTX vao
thang tha 5 c6 the mét phan vi khéng con tién
chit TTX va tiép tuc bi phan hay hoic duoc
chuyén héa thanh chat khac theo mot co ché
chwa duoc biét dén.

15000:

123004
b)

10000

7500

S000 TTX AnhTTX
2500 l /
o
5 TD 1 5 o Imin

Hinh 3. Séc ki d6 HPLC ciia: a) TTXs chuan va mau tring ban dau (Oy, Oy);
b) Mau trixng G muoi sau 2 thang

Hzam Irgng TTXs trong mau trirng c4 ciia
16 thi nghiém (trikng cd4 i muéi b6 sung
cdm gao)

Ham luong TTX, AnhTTX va tong doc tinh
quy dbi cua cac mau triing c& a mudi bd sung

cam gao theo thoi gian dugc trinh bay trong
bang 3, hinh 4. Sic ky dd HPLC cua TTXs mau
chuan va miu tring @ mudi bd sung cam gao
dai dién duoc trinh bay trong hinh 5.

Bdng 3. Ham lugng doc t6 TTXs (ng/g) va doc tinh (MU/g) cua cac mau trimg ca o muoi
b6 sung cdm gao theo thoi gian

o 3 i Ham lugng va doc tinh TTX  Ham lugng va dgc tinh AnhTTX 94 Ham luong TTX
Thoi gian thi nghiém PR
ug/g MU/g ug/g MU/g SO Vi ban dau

Thang 05/2016 7,59+0,20° 34,17 + 0,88 0 0 100
2 thang sau khi thi nghiém 3,00 £1,05° 1351 +4,76"  0,45+0,26" 0,04 +0,02° 39
3 thang sau khi thi nghim 1,87 +0,53°  8,43+237°  1,92+0,55° 0,18 + 0,05 25
4 thang sau khi thi nghiém 0 0 3,58 +1,44° 0,51 +0,13° 0

5 thang sau khi thi nghiém 0 0 3,44+ 0,45 0,32 +0,04% 0

Ghi chi: Céc chir céi a, b, ¢ khac nhau trong cting mot cot biéu thi su sai khac c6 y nghia cua gia tri
trung binh ham lwong va doc tinh ciia mdi doc t6 (p<0,05).

Theo bang 3, tr hdn hop trang mudi co
ham lugng TTX ban dau 7,59 + 0,20 pg/g mau
tuoi, sau 2 thang thi nghi¢m, ham lugng TTX
con lai chiém 39% so voi ban dau. Trong mau
trng muoi sau 3 thang lén men, ham luong
TTX & 16 thi nghiém da suy giam dén 1,87 +
0,53 ug/g (bang 3) (chi con 25% ham lugng

TTX ban dau, suy giam 14% so véi thang tha
2). Thém vao d6, ham lugng AnhTTX ¢ 16 thi
nghi¢m trong thoi diém nay tang dén 1,92 +
0,55 po/g (bang 3). i

Mic du khong co sai khac vé ham luong
trung binh ¢ thoi diém 3 thang sau khi thi
nghiém & ca 2 16 doi chieng va thi nghiém theo
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thong ké (p = 0,42 d6i voi ham luong TTX, p =
0,07 ddi voi ham lugng AnhTTX), khi bd sung
thém cdm gao, ham lugng TTX c6 xu hudng
suy giam nhanh hon cung véi xu hudng gia
tdng nhanh hon cua AnhTTX. Nguyen nhan
cua co ché nay chwa duoc hiéu rd va s& duoc
nghién ciru sdu hon trong thoi gian tgi. Sang
thang thir tu, khéng phat hién dugc TTX trong
khi ham lugng AnhTTX dugc ghi nhan véi gia
tri 5,58 + 1,44 pg/g trong cac mau cua 16 thi
nghiém. 6] thang ther 5, ham luong AnhTTX
suy giam so véi thang tha 4 (3,44 + 0,45 pg/g).
Méc khac, trong nghién cuu nay, phan tich hoi
qui tuyén tinh gitta ham lugng  TTX va
AnhTTX & ca 2 16 ddi chung va thi nghiém cho
thdy ham luong TTX va AnNhTTX khong co su
tuong quan chat ché (R = 0,4 ¢ 16 ddi chang

(hinh 6a) va R?= 0,44 & 16 thi nghiém (hinh 6b).

Diéu nay cho thay ti I¢ chuyén ddi tir TTX sang
AnhTTX theo co ché héa hoc cé sy khac nhau
theo thoi gian. Hon nita, ¢6 thé mot phan TTX

khac bi suy giam lién quan glan tlep dén vi sinh
vat hodc duogc chuyén sang céc chat khac.

TTX
l\a

Ham lugng (ng/g)

O = PN W R L A 9 0 O

Théi gian sau khi b6 tri thi nghiém
(thang)

Hinh 4. Ham 1uong TTX va AnhTTX (ug/g)
theo thoi gian ctia cac mau trieng muoi
va cam gao;
CAc chir cai a, b, ¢ khac nhau biéu th; si sai khac
¢6 ¥ nghia cua gia tri trung binh ham luong
cuia méi dgc té (p < 0,05)

30000
25000 b)
20000
15000

] AnhTTX
10000

5000 /
ol
00 50 100 180 "min

Hinh 5. Séc ki @ HPLC cua: a) TTXs chuan; b) Mau trang mudi bo sung cdm gao sau 3 thang

Trong nghién cu nay, didu dic biét Ia
khong phat hién thiy sy hi¢n di¢n cua ddng
phan 4-epiTTX trong tat ca cac mau trang.
Theo so db chuyén hoa cua Zhang et al., (2012)
[11], TTX trong diéu kién nhat dinh b1 ddng
phan hoa thanh 4-epiTTX, sau do, ddng phan
AnhTTX hinh thanh do sy mit di 1 phén t
H,O tir dong phan 4-epiTTX. Nhu Vay, Ve Iy
thuyét phai c6 mat cua 4- -epiTTX cung véi
ANhTTX. Tuy nhién, trong diéu kien thi
nghlem nay, sau 2 thing t muoi, hon hop trimg
mudi c6 thé di tao ra mot méi truong khan
nuwae, Vi Vay 4-epiTTX dugc hinh thanh tur
TTX trong cAc mau trang da chuyén doi hoan
toan thanh AnhTTX do 4-epiTTX khong bén
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virng hoa hoc trong méi truong nay. Do co thé
la ly do khéng thay sy ¢ mat caa 4-epiTTX
trong toan bo mau trirng 1én men.

Khi quan sat sac ki d6 HPLC cua trimg
mudi tir thang tht 2 va ¢ trimg G mudi bd sung
cam gao tu thang thir 3 tro di, déu thay co su
hinh thanh cua cac dinh ¢ khoang phut tht 5,
trudc TTX (hinh 3, 5). Theo nghién clru cﬁa
Osmindo et al., (2002) [16], v6i ciung phucyng
phép phéan tich ddc to, dinh nay dugc xac dinh
la acid tetrodonic (TDA) mot chat hoan toan
khong c6 doc tinh [17]. Hon nita, Zhang et al.,
(2012) [11] ciing da chimg minh co ché chuyen
d6i cia TTX sang dong phan TDA. Tt nhitng
két qua trén va dua vao ty 18 suy giam ctia ham
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luong TTX va sy gia tdng ham lugng AnhTTX
clia cAc mau trimg, TTX ban dau trong céc mau
trimg c6 thé chi chuyen héa mot phan sang
dang AnhTTX, mét phan TTX khac co thé
chuyen doi sang TDA. Tuy nhién gia thiét nay
can duoc kiém chimg thém bang HPLC-MS,
hoic HPLC st dung chuan TDA.
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Hinh 6. a) B thi biéu dién twong quan giira
ham lugng AnhTTX (ug/g) va ham lugng TTX
(Mg/g) cua cac mau triing cua 16 ddi chang;
b) Do thi biéu dién twong quan gitra ham luong
AnhTTX (ng/g) va ham lugng TTX (Mg/g)
ctiia cAc mau tring cua 16 thi nghiém

KET LUAN

Ham luong TTX & trang c& noc G mudi va
Ién men bd sung cam gao suy giam theo thoi
gian va bién mat hoan toan sau 4 thang thi
nghiém, ddng thoi la sy gia ting ham luong
AnhTTX. Nghién ctru budc dau cho thay quéa
trinh chuyén d6i hda hoc tr TTX trong qué
trinh 1én men tring ca sang dong phan it doc
hon 13 AnhTTX va c6 thé c6 sy bién ddi sang
axit tetrodonic.

Loi cim on: Bai bao nay co két qua tir dé tai
cap co so 2016 do Vién Hai duong hoc, Vién
Han 1am Khoa hoc va Cdng nghé Viét Nam tai

tro kinh phi. Cé&c tac gia xin cam on ThS.
Nguyén Thu Thao, Phong Dong vat c6 xuong
séng, Vién Hai duong hoc dd dinh danh lodi ca
Lagocephalus inermis.
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