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SUMMARY

SILMUTANEOUS DETERMINATION OF SOME PARALYTIC SHELFISH
POISONING (PSP) TOXINS BY LIQUID CHROMATOGRAPHY TANDEM
MASS SPECTROMETRY

A method for the simultaneous determination of paralytic shellfish poisoning toxins in
crab by liquid chromatography tandem mass spectrometry (LC-MS/MS) was
developed and validated. The proposed method has good specificity, high sensitivity,
acceptable repeatability and recovery. The method limit of detection and limit of
quantitative for each toxin is 100 ug/kg and 300 ug/kg, respectively. The method has
been applied for the PSP toxins determination in 30 crab samples.

1. PAT VAN PE

Ngo doc gay ligt co (PSP - Paralytic
shellfish poisoning) 1a tri¢u chiing ngd
doc xay ra khi con nguoi an phai céc
sinh vat bién c6 chtra cac doc td. Tricu
chung lam sang trong truong hop nhe la
cam giac ngra ran hodc té€ quanh moi,
sau d6 lan dan 1én mat Vfqué; trong
truong hop nang hon c6 thé gay mat
van dong, kho thd do liét co hd hép va
dan dén tir vong. Mot sd hop chat quan
trong cua nhém doc t6 PSP gom
saxitoxin,  neosaxitoxin, va  cac
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gonyautoxin (1-4). Hién nay, chau Au
va My quy dinh ham luong tdi da cua
cac doc to PSP trong thuy san la 800
ngkg [20[5].

Trong nhitng ndm gén day, ¢ Viét Nam
da xay ra nhiéu truong hop ngd doc do
an phai cac thuc pham c6 ngudn gde tir
dong vat bién. Vu ngd doc & Nha Trang
nam 2006 tai Nha Trang, 165 du khach
phai nhap vién do an phai tom va cua
duoc xac dinh co6 doc td gay liét co
(saxitoxin). Nam 2015, truong hop ngd
doc duoc ghi nhan & Ly Son, Quang



Ngai; ba nguoi da phai nhap vién khi an
phai cua mat quy, c6 céac tri¢u ching
cua ngd doc PSP.

Mac du ¢ Viét Nam da ban hanh TCVN
st dung phuong phap HPLC-FLD trén
co s6 AOAC dé xic dinh cic doc to
PSP tuy nhién phuong phap nay van
gap nhitng kho khan trong qua trinh xac
dinh cac pic cua cac chat thuoc nhém
doc t6 PSP do han ché vé tinh dic hi¢u,
nhét 13 trén nhitng nén mau phuc tap
nhu cua bién [1][6]. Vi vay, chiing t6i
da nghi€n ciru phuong phap co thé xac
dinh dong thoi mot sb doc to gay liét co
trong cua bién bang phuong phap sic
ky 1ong khéi phd hai lan.

2. THUC NGHIEM

2.1. Déi tuwgng nghlen ciru

Trong nhom doc to gay liét co PSP, 6
chat hay gip va c6 doc tinh cao hon hin
thudc nhom carbamoyl dé la: Saxitoxin
(STX), Neosaxitoxin (NEO),
Gonyautoxin 1-4 (GTX 1-4),
Gonyautoxin 2-3(GTX 2-3). Mau cua
bién duoc lwa chon do ¢o tiém an nguy
co cao nhiém doc t6 PSP, mau duoc lay
tai cac cho & Ha Noi trong thoi gian tir
thang 9-10/2015.

2.2 Phwong phap nghién ciu

2.2.1. Phwong phap xw ly méu

Mau sau khi duoc thu tai chg dwoc ma
hoéa va so ché truge khi phan tich: cua
duge bo vo, lay phan thit va ndi tang, dé
rao nudc (khdi lugng tdi thiéu thu duoc

& moi mau 1a 200 g). Sau do dem xay
nhuyen thit cua va can khoang 5 ¢ mau
vao ong ly tdm 15 mL. Toan bd mau
duoc trit trong ta dong -20°C. Mau
trude khi phan tich s€ dugce ra dong vé
nhiét 36 thuong.

Cac diéu kién vé dung moi chiét, lam
sach dugc khao sat de lua chon quy
trinh chiét doc td PSP t01 uu.

2.2.2. Phwong phdp sdc ky long khoi
phé hai lan

Cac doc td duge tach qua cot sic ky
long dang HILIC, phat hién va dinh
lugng bang LC-MS/MS véi ngudn ion
héa ESI(+), ché dd quét da phan (g
MRM. Mdi doc t6 Iwa chon it nhét 1 ion
me dé bin pha va thu duoc 2 ion con, 1
ion dung dé dinh luong va 1 jon dung
dé dinh tinh.

3. KET QUA VA BAN LUAN

3.1. T6i wu cac diéu kién chay may
LC-MS/MS

Céc ion me va ion con cta cac doc té PSP
da duoc xac dinh bang cach phun dong
chét chuin 100 ng/mL vao khdi phd. Cac
diéu kién cta ngudn ESI(+) va cac diéu
kién phan manh dugc ti wu ty dong.

Qua tham khao mdt s6 nghién ctru trude
day [31[7118], cot HILIC la loai pha tinh
duoc uu tién st dung do dic tinh luu
oitt duwoc cac hop chat rit phan cuec.
Trong nghién ctru nay, cot TSK-gel
Amide 80 (Tosoh) da duoc khao sat va
Ira chon.

Bang 1. Cdc théng sé t6i wu cho ESI"-MS/MS

Tén chiit Ky higu IE’::] Y I(()::,/cz(;n Naclllfullllr ({:\%)Vﬁ

Saxitoxin STX 300 ;(9)2 i?
Neosaxitoxin NEO 316 ;g(g) i?
Gonyautoxin 1 GTX1 332 f éj ig
Gonyautoxin 2 GTX2 316 ;g(g) i?
Gonyautoxin 3 GTX3 396 ;ég g
Gonyautoxin 4 GTX4 412 ;ﬁ é;
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Hinh 1. Sdic dé ciia cac doc té PSP tai mirc nong dg ciia STX, NEO, GTX-1, GTX2
100ug/L, cia GTX-3 38 ug/L, GTX-4 32,6 ug/L

3.2. Khio sat quy trinh xir Iy miu
Nén mau cua bién 13 nén mau rat phtrc
tap do chira nhiéu protein, ham luwong
mubi va cac ion kim loai nang lon nén
viéc lwa chon dung méi chiét va quy
trinh xir Iy miu 13 rit quan trong dé
chiét duoc hiéu qua cac PSP va loai trur
dugc cac tap chat va anh hudng cua nén
mau. Doc td gy liét co 1a cac chét rat
phan cuc tan rat tot trong nudc bén
trong moi truong pH 2-4 nén cac dung
moéi phan cuc nhu nudc cd chira acid
chlohydric 0,1N, acid acetic 1%, acid
formic 0,1%... thuong dugc st dung
trong cac nghién ctru xac dinh PSP
[1114](8]. o

Loai dung mdi chiét, thé tich dung moi
chiét, anh huong cua nhiét do 1én hiéu
suat chiét va y nghia ctia qué trinh pha

lodng miu dén viéc giam anh huodng
nén d3 duoc khao sat va toi wu.

Ba quy trinh xir Iy mau khac nhau da
duoc thtr nghiém trén co sé tham khao
mot sb nghién ctru trude day [1][4][8].
Quy trinh 1 (QT1) dua trén viéc chiét
bang acetonitrile:nuéc  (90:10) chua
0,1% acid formic, sau d6 lam sach dich
chiét bang hdn hop C18 va GCB. Quy
trinh 2 (QT2) st dung HCI 0,IN dé
chiét mau, sau d6 ciing lam sach dich
chiét bang hon hop C18 va GCB. Quy
trinh 3 (QT3) thuc hién chiét miu bang
dung dich acid acetic 1% sau khi thuy
phan ¢ 100°C trong 5 phat. Ly tdm lanh
dé lang can, pha lodng phan dich phia
trén voi hon hop acid formic
0,1%:acetonitrile (60:40) theo ty 1¢
1:10.

Bang 2. Bing so sanh ham heong cac PSP thu dwoc tir cia 3 quy trinh chiét

Poc td QT1 (ng/mL) QT2 (ng/mL) QT3 (ng/mL)
STX 30 ND 80
NEO 32 ND 85

GTX-1 25 ND 73

GTX-2 23 ND 81

GTX-3 31 ND 77

GTX-4 25 ND 70
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ND: Khéng phat hién



Két qua sau khi phan tich trén LC-
MS/MS cho thdy, xtr Iy mau theo quy
trinh 3 dat hi¢u sut thu hdi 1a cao nhat
(khoang 70 - 85%) dbi véi tat ca cac
chat, trong khi voi hai quy trinh con lai
hiéu suét chiét 1a khong dang ké.

Quy trinh chiét mau duoc tdi wu nhu
sau: Miu dong nhit dugc cin chinh xac
khoang 5 g vao ong ly tdm 15 mL.
Thém 2 mL acid acetic 1% vao mau va
lic xoay 10 gidy sau d6 dem lic ngang
30 phut & toc do 140 vong/phut. Mau
sau d6 dugc gia nhiét & 100°C trong 5
phut, r6i dé ngudi vé nhiét d6 phong va
dem ly tam 6000 vong/phut trong 5
phat & nhiét do -20°C. Gan dich chiét
vao binh dinh mtrc 5 mL. Phin cin con
lai dugc chiét lap lan 2 véi 2 mL acid
acetic 1% nhu trén. Gop dich chiét va
dinh muc dén 5 mL bing acid acetic
1%. Ly 2 mL dich chiét dem lam sach
bang d-SPE c6 chita 50 mg C18, 5 mg
GCB. Lic xoay va ly tam & toc do
13000 vong/phat trong 2 phat. Liy 1
mL dich ndi pha lodng v6i 9 mL hdn
hop dung mobi acetonitril / acid

formic1% (4/6, v/v). Loc dich chiét qua
mang loc 0,45 um va phan tich bang
LC-MS/MS.

3.3 Thim dinh phwong phap phan
tich

3.3.1. Tinh dac hiéu /chon loc

Trong nghién ctru nay mdi chat déu
duoc dac trung boi mot ion me va hai
jon con, do d6 sd diém IP ctua mdi chat
déu 1a 4 dat yéu cdu cua EC vé nhdn
dang pic. Ngoai ra, trén mau thém
chuan c6 xuit hién cac pic véi thoi gian
lwu twong tu trén chudn; trén mau tring
khong thdy c6 tin hiéu pic cua cac doc
t6 PSP.

3.3.2 Gioi han phat hién (LOD), gioi
han dinh lwong (LOQ)

Xac dinh LOD, LOQ dua trén phuong
phap xac dinh ty I¢ tin h1eu/nh1eu (S/N).
Céc két qua cho thay tat ca cac chat déu
6 thé dinh luong dugc & muc thap hon
so véi mirc gi6i han toi da chung cia
EC. Do do, phuong phap dap ng dugc
yéu cau dé tng dung phan tich doc tb
PSP trong ciac nén miu cua bién.

Bang 3. Két qua LOD, LOOQ ciia cdc djc t6 PSP

Théng sb STX NEO GTX1 GTX2 GTX3 GTX4
LOD (ug/kg) 100 100 100 100 100 100
LOQ (ug/kg) 300 300 300 300 300 300
Gi6i han téi da (ug/kg) 800 800 800 800 800 800

3.3.3 Xdc dinh khodng tuyén tinh

Két qua khoang tuyén tinh thu duoc cua
cac PSP déu nam trong khoang tir 30-
500 ng/mL (twong dwong trén mau tir
300-5000 pg/kg). Puong chuin cua cac
chat ciing dugc xay dung trong khoang
nay v6i hé sé bién thién R* > 0,99.

3.3.4 D¢ lap lai va dp thu hoi

Do 1ap lai va do thu hdi cua phuong
phap duge danh gia bang cach phan tich
cac miu tring thém chuan & cac mirc
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néng do khac nhau, phan tich 1ap lai 6
lan cho mdi ndng d6 (Bang 3).

Céc két qua thim dinh cho thdy cac gia
trj 46 thu hdi va h¢ sb bién thién dao
dong tuy ting doc t6 PSP. Gia tri
RSD% cua cac chat trong khoang 2,3-
8,3%; gia tri cua do thu hdi déu nim
trong khoang tir 82-103%. Diéu nay
khang dinh phuong phap c6 do lap lai
va d6 thu hoi tot, dap Gmg yéu cau cua
AOAC va Chau Au (bang 4).




Bang 4. B¢ lap lai va thu hoi cua cac doc to PSP trén nén mau cua bién

Thém chudn Stt STX | NEO | GTX-1 | GTX2 | GTX-3 | GTX-4
1 99 85 80 104 08 78
2 97 97 85 105 85 84
STX: 1000 pg/ke 3 101 83 80 107 80 83
NEO: 1000 ng/kg 4 97 93 81 107 94 81
gg; iggoi gg/;;gg 5 98 98 86 93 92 92
CTX3: 300 perke 6 93 88 84 103 86 84
GTX4: 300 peke TB 97 90 82 103 89 83
SD 2,7 6,3 2,7 5.2 6,6 4,7
RSD% | 2,7 6,9 32 5.1 7,5 5,6
1 98 89 88 83.5 86 81
2 84 81 87 86.5 87 75
STX: 2000 pg/ke 3 99 84 86 87.5 84 94
NEO: 2000 ng/ke 4 81 78 80 85 94 81
gg; ;ggg t ;/:z: 5 89 87 91 85 91 82
CTX3: 500 perke 6 95 94 84 82 86 86
GTX4: 500 perke TB 91 85 86 84 88 83
SD 7,5 5,9 3,7 2,0 3,7 6,4
RSD% | 83 6,9 4,4 2,3 43 7,7
1 96 99.6 87 98.8 93 90
2 08 97.4 82 99.4 91 82
STX: 5000 pg/ke 3 93 98.4 80 96 87 87
NEO: 5000 ng/ke 4 08 97 91 100 84 81
gg; :ggg t ;/:z: 5 98 96.6 86 944 92 86
GTX3: 1000 pglke 6 100 91 76 90.8 84 80
GTX4: 1000 gk TB 97 9 83 9 88 84
SD 2,4 3,0 5.4 3,6 4,0 3,9
RSD% | 2,5 3,1 6,4 3,7 4,6 4,7

3.4. Két qua xac dinh doc t6 liét co
trong mdt s6 ddi twong cua bién

Trén co s& phuong phap da xay dung,
chung t6i tién hanh xac dinh ham luong
cac doc td liét co nghién ctru trén cac
mau duoc ldy trén thi truong Ha Noi.
Ba muoi mau phan tich dugc kiém soat
hiéu sudt chiét bang viéc chon ngiu
nhién 3 miu dé thém chuin (muc thém
chuan cua STX, NEO, GTX-1, GTX-2,
GTX-3, GTX-4 1a 1000 pg/kg).

Hiéu suat thu hdi cua cic miu thém
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chuan déu dat két qua tot (trong khoang
80-98% cho ca 6 PSP). Két qua kiém
tra cho thiy chua c6 mau cua bién nao 0
Ha No6i phat hién c6 chua cac doc td
PSP. Pay cling la kho khan ctia nhom
nghién ctru khi tai thoi diém nghién ctu
khong xay ra cac truong hop ngd doc
gy liét co do cua bién hodc cac loai
nhuyén thé khac. Phuong phap duoc
xay dung s¢ dugc sur dung de tiép tuc
kiém soat muc d6 nhiém doc td gay liét
co trong thuy san néi chung va cua bién



noi1 riéng, dac biét khi xay ra cac truong
hop ngd doc thuc pham.

4. KET LUAN

Mot phuong phép xac dinh chon loc va
nhay da duogc phat trién dé xac dinh
ddng thoi 8 doc t6 gay liét co trong cua
bién bing LC-MS/MS st dung cot
HILIC (TSK-gel Amide 80) voi céc
diéu kién xtr 1y miu duoc téi uu.
Phuong phap di duoc thim dinh dap
ung dugc do dac hi€u theo ti€u chuén
EC, khoang tuyén tinh t6t trong khoang
ndéng do tir 300-5000 pg/kg, gidi han
dinh Iwong cua tit ca cac doc to PSP
(300ug/kg) déu thip hon murc gioi han
t6i da cuna chung trén nén mau thuc
pham - theo quy dinh cua chau Au (800
ug/kg). Do lip lai ctia phuong phap tot
v6i hé sb bién thién CV trong khoang
2,3-8,3% cho tat ca cac chat. P9 thu h61
dat dugc tur 82-103% dap tng yeu cau
dé ra. Trong s6 30 miu cua blen duoc
lay tai Ha Noi, chua phat hién mau nao
c6 chira doc t6 PSP.
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