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® Nghién ctru - Ky thuat
Dinh lwgng nguyén li€u tetrodotoxin
phan 13p tir cac loai ho ca noc
(Tetraodontidae) bang sic ky 16ng
ghép noi khoi phd (LC-MS/MS)

Tran Viét Hung", Dwong Minh Tan', Phung Minh Di ng’, Nguyén Tién Virng’
"' Vién Kiém nghiém thuée Trung wong

2 Céng ty CP Dugc TW Mediplantex

3 Vién Phap y Quéc gia

*E-mail: tran.viethung 1 68(@gmail.com

Summary

A chromatography-mass spectrometry (LC-MS/MS) procedure was developed for determination of
tetrodotoxin materials from puffer fishes (Tefraodontidae). The analyte was chromatographed on a C8
column (250 x 4.6 mm, i.d., 5 um), with acetate buffer and methanol mixer at rate of 30 + 70 as the
mobile phase, flow rate of 500 pl/min. The mass spectrometer was operated in the selected reaction
monitoring (SRM) mode using the positive electrospray ionization (ESI) technique. The method was
validated over the concentration range of 0.50 ug.ml' - 10 ug.mi"’ for tetrodotoxin. The linearity was quite
satisfactory (r = 0.9993). Limit of detection (LOD) and the limit of quantification (LOQ) were 10 ng.ml"
and 25 ng.ml", respectively. The recovery was > 98%. The sample preparation and analysis process
were simple and time-saving. For the studied samples, the content of tetrodotoxin in the materials was
98.3%, and as such, the materials were appropriate for use to establish tetrodotoxin reference standard.

Keywords: Tetrodotoxin, puffer fish, LC-MS/MS, liquid chromatography mass spectrometry.

Pt van dé

Tetrodotoxin (TTX) la mét trong nhitng chét
doc than kinh manh nhéat duoc biét dén. Hop chét
nay thé hién chen kénh van chuyén natri trong té
bao than kinh, dan t&i té liét than kinh va tl vong
. TTX c6 trong mdt s loai sinh vat bién nhw: cua
mat quy, céc Costa Rica, mwc dém xanh, sa gidng
California, va dac biét |a trong ca noc, |a nguyén
nhan hang dau gay ra nhirng vu ngd ddc ca néc.
Tuy nhién, TTX dang duwoc cac nuwdc trén thé gioi,
dac biét 1a Nhat Ban, Han Quéc va Trung Quéc,
quan tadm nghién ctru &rng dung trong y dwoc dé
chira mét sé bénh hiém nghéo nhu bénh tim mach,
giam dau trong ung thw, cai nghién ma tuy ...vv.
& Viét Nam, médt sb t6 chirc, ca nhan ciing nghién
clru 23 “lya (ng dung TTX trong mét sé bai thude
hd tro giam dau, cai nghién; tuy nhién, hién nay
céac tac gid van dang tiép tuc nghién cu @é co
théng tin day da vé doc tinh cling nhw vé hiéu qua
diéu tri trén 1am sang. D& dap &ng nhu ciu kiém
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tra, danh gia chéat lwong va dé an toan cac san
pham chira doc té tir ca néc, can phai cd chat doi
chiéu héa hoc TTX. Ching téi da thyc hién nghién
clru chiét xuat, phan lap va tinh ché TTX dat do
tinh khiét cao (= 95%) tr c& ndc dé lam chéat chuén
d6i chiéu héa hoc phuc vu cac nghién ciru rng
dung TTX trong y hoc. Do TXX la mét chét ¢ hoat
Iwe sinh hoc cao va gia tri rét cao, thwéng chi dong
lo chuén 1 mg/lo, do d6 can phai cé phwong phap
dinh tinh va dinh lwgng c6 dé nhay, dd chinh xac
va do déc hiéu cao dé danh gia nguyén ligu TTX
phan |ap tlr ca néc cing nhw dé& xac dinh ham
lwgng chuén sau khi thiét 1ap. Phuong phap LC-
MS/MS hién nay dang dwoc (rng dung nhiéu v&i
nhi*ng wu diém vwot tréi nhw @ dac hiéu cao, @6
nhay tét,... Vi vay, ching t6i dat van dé nghién ciu
“Binh lvgng nguyén liéu tetrodotoxin phan Iap
céac loai ho cé néc (Tetraodontidae) bang phuong
phép sac ky I6ng ghép ndi khéi phd LC-MS/MS”.
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® Nghién ctlru - Ky thuat

Nguyén liéu, thiét bi va phwong
phap nghién ctru

Nguyén liéu

M&u nghién ctru TTX dwoc chiét xuét, phan
lap va tinh ché tr ca noc, sb 16: TTX-NC01.13, do
nhém nghién ctru Vién Kiém nghiém thudc Trung
wong thwc hién.

Hoa chat, thubc thie

Chéat chuan tetrodotoxin (Sigma Aldrich, 1 mg
tetrodotoxin va 5 mg dém citrat pH 4,8/lp, ham
lwong: 99,0 %, Lot. N°: 038K1804. Khi thém 1
ml nwdc sé co dung dich tetrodotoxin trong dém
pH 4,8 ndng d6 1 mg/ml); Dung méi tinh khiét
diing cho LC-MS/MS: methanol tinh khiét sac ky
(Merck), nwéc cat siéu tinh khiét; Hoa chét khac:
acid acetic bang, amoni acetat.

Thiét bj, diéu kién sac ky

Can phan tich Mettler MS105 c6 dé nhay 0,01
mg, micro pipette Eppendorf 100 pL — 1000 pL;
Méay séc ky I1dng khdi phd tandem MS (Thermo
Scientific TSQ Quantum Ultra); Cét s&c ky: Alltech
Apollo C; (250 x 4,6 mm; 5 ym), Pha déng: dém
acetat — methanol (30:70) (pha dung dich dém
acetat: dung dich amoni acetat 15 mM, acid acetic
15 mM); Téc do dong: 500 pL/phut; Thé tich tiém:
10 pL; Didu kién khéi phd: Ngudn ESI véi ché do
ion dwong, khi Sheath Gas (SG): 20, khi bd tro
Auxiliary Gas (AG): 10, thé ion héa: 3200 V, nhiét
héa hoi: 200°C, nhiét d6 mao quan: 360°C, ché do
quéet SRM: m/z = 320 — 162 v&i mirc nang lwgng
va cham Collision Energy = 32 V.

Chuén bi mau

Dung dich chuan tetrodotoxin: Pha dung
dich chuan géc 200 pg.ml' (C0O): Thém 1,0 ml
nwéce vao lo chudn, lac ki dé hoa tan hoan toan
1 mg chuén tetrodotoxin; Dung micropipette véi
dau cole 0,5 ml hat toan bd dung dich chun
nay vao binh dinh mdc 5,0 ml, trdng lo chudn va
chuyén vao binh dinh mirc nhiéu lan béng nuéc,
va thém nuwdc vira da 5,0 ml thu dwoe dung dich
chuan gbc CO. Bao quan dung dich chuén géc &
nhiét d6 < 4°C. Tt dung dich chuén gbéc CO0, pha
day céc dung dich chuan 10,0 ug.ml*: 5,0 ug.ml-*;
2,5 pg.ml; 1,0 ug.ml*; 0,5 pg.mi* va 0,1 pg.ml’
trong pha déng, trong qua trinh thwc nghiém,
cac dung dich chuan nay dwoc bdo quan trong
th lanh nhiét do < 4°C. Céach pha day dung dich
chuén dwoc ghi trong bang 1.
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Bang 1: Céach pha déy céc dung dich chuan
Dung dich chudn C1 C2 C3 C4 C5 C6
Dungdichchudntunggian CO C0 C1 C1 C1 Cf
05 025 125 05 025 0,05
V binh dinh mtrc (ml) 100 100 50 50 50 50
Néng dé thu duoc (gmi) 10 5 25 1,005 01

Dung dich thdr (A): Can chinh xac khoang
2,50 mg nguyén liéu TTX cho vao binh dinh muc
10,0 ml, thém khoang 7 ml pha déng, lac k¥ trong
10 phut, thém pha dong vira dd dén vach, lac
déu. Hut 1,0 ml dung dich nay vao binh dinh mdrc
10,0 ml, pha lodng vira du véi pha dong, lac déu.
Loc qua mang loc 0,45 pm, thu dwgc dung dich
thir A. Nong do dung dich A 1a 25 ug.ml-"

Dung dich thdr (B): Hit 1 ml dung dich A vao
binh dinh mic 10,0 ml, pha lodng vira du voi
pha déng, lac déu, loc qua mang loc 0,45 pm thu
duwgc dung dich ther (B). Néng do dung dich B la
2,5 ug.mi-*

Dung dich thdr (C): Hat 0,25 ml dung dich A
va 0,375 ml dung dich chudn C1 vao binh dinh
murc 5,0 ml, thém pha déng vira di dén vach, lc
déu. Loc qua mang loc 0,45 pm.

Dung dich thdr (D): Hut 0,25 ml dung dich A
va 0,625 ml dung dich chuan C1 vao binh dinh
murc 5,0 ml, thém pha déng vira da dén vach, lac
déu. Loc qua mang loc 0,45 pm.

Dung dich (E): Hut 0,25 ml dung dich A va
0,875 ml dung dich chuan C1 vao binh dinh mic
5,0 ml, thém pha déng vira d dén vach, lac déu.
Loc qua mang loc 0,45 pm.

Tién hanh: Tiém Ian lwot cac dung dich chuan
theo day dé xay dwng dudng chuén; Xac dinh
gi®i han phat hién (LOD) va gi¢i han dinh luvong
(LOQ): Tiém céac dung dich lodng dan néng do,
dén khi pic thu dwoc co ty sé nhiéu dwdng nén
S/N =3. Tai mic ndng dd nay chinh 1& gi&i han
phat hién (LOD) ctia phwong phéap. V@i gidi han
dinh lvgng (LOQ), mirc ndng dd cho ty s6 nhiéu
dudng nén S/N = 10. Tiém Ian lwot cac dung dich
thir B @& danh gia dd dac hiéu va dinh lvong, cac
dung dich thir C, D va E dé khao sat danh gia do
diung cua phwong phap phan tich.

Sé:ml chuén trung gian

Két qua
D6 dic hiéu
D6 dac hiéu duogc xac dinh béng cach tiém

TAP CHI DUQC HQC - 2/2015 (SO 466 NAM 55)




® Nghién cwru - Ky thuat

dung dich trang, dung dich chuan 2,5 ug.ml, va

dung dich thtr. S&c ky d6 dwoc ghi trong hinh 1.
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Hinh 1: Sdc ky dé dung dich chuédn TTX néng dé 2,5 ug/mL (a), dung dich thar B (b), dung dich

trang (c) va ménh phé SRM m/z = 320 -

Vi chwong trinh séc ky da chon, pic clia TTX
thu duoc can ddi, thoi gian lwu 6n dinh (tr = 6,8
phut), thoi gian chay méu 10 phat. Trén séac ky
d6 cta mau thr c6 pic chinh cé thoi gian Iy,
phé MS gibng véi thei gian Iwu va phd MS cia
pic chuan twong (ng trén sic ky dd cla mau
chuan. Phd SRM m/z = 320 —> 162 la déc trung
cho TTX.

162 dac trung cda TTX dé dinh lvong (d)

D tuyén tinh

Két qua phan tich cho thay trong khoang néng
dd khéo sat 0,5 — 10,0 pg.ml, c6 doé twong quan
tuyén tinh ché&t ché gitra ndng do va dién tich pic,
v&i phwong trinh héi quy y = 239363x — 73759,
hé sb twong quan r = 0,9993
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Hinh 2: D6 thj biéu dién méi twong quan ndng dé TTX va dién tich pic
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® Nghién clru - Ky thuat

Ham lweng mau nguyén liéu TTX s&n phadm dé
tai dinh lvong duoc & 98,27 % véi do léch chuan
twong dbi (RSD) 0,69%.

Do lap lai caa phwong phap
Két qua dinh lwgng va dd lap lai ghi trong
bang 2 cho thdy phwong phap cé do I3p lai tét.

Bang 2: Két qua khao séat do tuyén tinh va dé I3p lai

Stt Lwrong cdn mau thir (mg) Dién tich pic Két qua dinh lwong (%)
248 466937 97,49
2 2,49 473893 98,55
2.51 478755 98,77
Trung binh 98,27
RSD (%) 0,69
Do dang ghi trong bang 3 cho thdy phwong phap co

P& ding duoc khdo sat bing thém chuén ty 1& thu hdi cao, do dung tét (98,33%, RSD =
va xac dinh ty 1& thu hdi, két qua khao sat  0.74 %).
Bang 3: Két qu khéo sét dé thu hoi

Dung dich m, (mg) m_thém (mg) S, Lwong TTX tinh dwoc (mg) % thu hoi
80% 1,24 0,75 376038 1,95 97,85
80% 1,245 075 382611 1,98 99,31
80% 1,255 0,75 378023 1,96 97,63
100% 1,24 1,25 471083 2,44 97,96
100% 1,245 125 476732 247 98,94
100% 1;255 1,25 478046 2,48 98,82
120% 1,24 1,75 560840 2,90 97,13
120% 1,245 175 569380 2,95 98,44
120% 1,255 175 574077 297 98,92

Trung binh 98,33
RSD (%) 0,74

nhwoc diém riéng. Phwong phap sinh hoa trén
chudt!™% @& dwoc chap nhan trén toan thé gidi.
Tuy nhién, phwong phap nay c¢é nhwoc diém 1a
khéng dac hiéu, b&i doc té tetrodotoxin cd nhiéu

Gi¢i han phat hién, gi¢i han dinh lwgng

Gi¢i han phat hién dwoc xac dinh bang
phwong phap pha lodng dan dung dich chudn C6
dén khi dung dich chuan khéng cé dap trng. Sau

khi khao sat & diéu kién sac ky da chon, & ndng
dd 10 ng/ml c6 ty sé nhiéu dwéng nén s/n = 4.
Pha lodng hon ndng d6 dwéi 2,5 ng/mL thi thay
khéng con dap (rng nén day dwoc coi la gigi han
phat hién (LOD) cla hé thdng. Nhu vay giéi han
dinh lwvong (LOQ) ctia hé théng la 25 ng/mll.

Ban luan

C6 rat nhiéu phwong phap duoc st dung dé
dinh lwong TTX trén thé gi¢i nhw phuong phéap
sinh hoa trén chudt (MBA), ELISA, séc ky khi khoi
phd (GC/MS), séc ky 16ng véi. detector huynh
quang (HPLC-FLD) va sé&c ky 16ng khéi phd (LC/
MS). Cac phwong phap nay déu cé nhirng wu

d&n chét cling mang ddc tinh. Hon niva, phuong
phap nay cé dd nhay khéng cao, str dung nhiéu
chudt lam tang chi phi. Phwong phap ELISAP! ¢co
dd nhay cao, d6 déc hiéu tét, thoi gian phan tich
khoang 30 phut, nhung gid cla cac khang thé
don déng rat d&t, lam gidm kha nang (ng dung
clia phwong phap. Vé&i phwong phap séc ky khi,
ban than TTX |a chat phan cuc tét, chi tan dwoc
trong céac acid hitu co' yéu, nén khong thé phan
tich trwec tiép béng phwong phap séc ky khi khéi
phé. TTX phai dwoc tao din xuét véi 2-amino-
6-hydroxymethyl-8-hydroxyquinazolin hoac
BSTFA (N,O-bis-trimethylsilyl-trifluoroacetamid)
1, MSTFA (N-methyl-N-TMS-trifluoroacetamid)®.
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® Nghién ctru - Ky thuat

Vi vay, phuong phap nay kha phic tap, mat
nhiéu thoi gian trong x& ly mau. Phwong phap
s&c ky 16ng str dung detector huynh quang!'?, str
dung NaOH d&c, néng dé tao dan xuét sau cot v&i
2-amino-6-hydroxymethyl-8-hydroxyquinazolin
d@é phat huynh quang lam kéo dai thoi gian phan
tich. Phwong phap LC/MS ciing da dwoc nhidu
nha phan tich st dung dé dinh lwvong TTX, tuy
nhién, da phan déu s dung nhitng cot dac biét
nhw: cot C1, cot HILICT. & Viét Nam, céc
nghién ctru dinh lwgng TTX thwdng chi str dung
phwong phap sinh hoa trén chudt nhw Vién Hai
dwong hoc Nha Trang, Vién Vac xin va sinh
phdm y té Nha Trang!! hodc HPLC-FLD nhw
nhom nghién ctru Vién Nghién ctru Hai san, tuy
nhién, lai tién hanh tai phong thi nghiém & Nhat
Ban. Day la lan dau tién xay dwng phwong phap
dinh lwgng TTX bang séac ky Idng khdi phd, str
dung cét sac ky C, phd bién, don gian, thoi gian
chay mau chi khoang 10 phut, d@m bao db ding,
dd dac hiéu va do tuyén tinh dé c6 thé (ng dung
dinh lwong TTX trong nguyén liéu.

Két luan

ba xay dwng duoc phuong phap dinh lvong
tetrodotoxin bang séc ky léng khéi phd LC/MS/
MS véi dd dac hiéu cao, khodng tuyén tinh rong
tr 0,5 - 10 pg.ml, va do dang tbt (98,33%). Gii
han phat hién (LOD) cia phwong phap la 10
ng/mL, gi&i han dinh lwgng (LOQ) 1a 25 ng/mL.
Tetrodotoxin chiét xuat, phan 1ap va tinh ché tir
ca noc dat ham luwong 98,27%, phi hop dé lam
nguyén liéu thiét 1ap chét chudn phuc vu cong tac
nghién ctru, kiém nghiém.
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