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Tap chi phan tich Hoa, Ly va Sinh hoc - Tap 27, S6 1/2022

XAY DUNG VA THAM PINH QUY TRINH PHAN TiCH AFLATOXIN B1, B2, G1, G2
TRONG BOT AN DAM BANG KY THUAT SAC KY LONG SIEU HIEU NANG PAU DO
HUYNH QUANG UPLC-FLD

Dén toa soan 10-3-2022

Nguyén Thanh Duy’, Nguyén Thuy Ngan Ha, Ping Thi Kim Hing, Nguyén LAm Kiéu Diém,
Ly Tuén Kiét, Nguyén Qudc Hung, L& Thanh The
Trung tam dich vu phan tich thi nghiém TP.HCM
Chu Van Hai
So Khoa Hoc va Cong Nghé TP.HCM
Nguyén Quang Trung
Vién Han Ldam va Khoa hoc Viét Nam

SUMMARY

Da xdy dung quy trinh chiét dé‘ng thoi aflatoxin Bl, B2, G1, G2 trong bot an dam bcing ky thudt sdc ky long siéu hi¢u
nang dau do huynh quang UPLC-FLD va tham dinh ddy dii cac théng s6 theo tiéu chuan TCVN ISO 17025:2017. Qud
trinh phdn tach dwoc thuc hién voi cot phan tich BEH Cis 1,7 um (2,1 x 150 mm) va pha dong déng dong gc”;m 0.1%
HCOOH/ACN/MeOH (64/18/18, v/v/v). Cac aflatoxin (AF) dwoc ly trich bcing dung moi ACN/H20 (6/4, v/v), mau doc
lam sach bcfng ¢ét di lue mién dich IAC, sau dé duwoc phan tich trén thiét bi UPLC-FLD, khong sir dung dan xudt trude
va sau c¢ét. Két qud tham dinh cho thdy phwong phap co tinh chon loc, dwong chudn tuyén tinh trong khoang 0.5 — 7,5
ug/l, @ thu hoi dao déng tir 80,7 dén 98,8 % vdi dé léch chudn twong doi dwdi 5% thu dwoc doi véi timg chat aflatoxin.
Gi6i han phat hién (MDL) va gidi han dinh lwong (MOL) lan lwot dat 0,025-0,1 va 0,075-0,3 ug/kg. Béi véi tdt ca bon
chat AF, gidi han phat hién cua phuong phap thap hon hodc b&ng miutc quy dinh gioi han cho phép 16i da aflatoxin Bl
la 0,1 ug kg, diéu nay dap img véi cac yéu cau ciia QCVN 8:1:2011/BYT. Phwong phdp da dwoc ap dung dé phan tich
50 mau bét an dam tai cdc cho trén dia ban TPHCM.

Tir khoa: Aflatoxin, UPLC, fluorescence detection, post-column, derivatization, liquid chromatography mass

spectrometry.

1. PAT VAN DPE Aflatoxin (AF) la mot trong nhimg doc t6 co doc tinh
Vién Dinh dudng Qudc gia khuyén cao, sau 6 thang cao nhit va duoc sinh ra boi mot s loai ndm méc
tudi 1a thoi gian t5t nhit cho tré bat dau an dam. Vi tir 6 (Aspergillus flavus va Aspergillus parasiticus) phat
thang tudi tror di, bé ting truong manh mé, téc do ting trién trong dat, tham thuc vat muc nat va ngii coc. Véi
truong cao dong nghia voi nhu cdu dinh dudng ciing ham luong cao, aflatoxin c6 thé dan dén ngd doc cip
tang lén. Sira me khi iy khong du dap ing dinh dudng tinh (aflatoxicosis) va co thé de doa tinh mang, thuong
cho tré, nhat 1a sau 6 thang, sita me bat dau lodng va it 1a thong qua ton thuong gan [3].

dan di. Chinh vi thé, tré cAn dugc bd sung chét dinh Déi v6i phuong phap phan tich aflatoxin trong thuc
dudng béng cach an dim dé co thé phat trién t6t va phim, nhiéu phuong phap da dugc nghién ciru va cong
khoe manh. b, bao gdbm cac phuong phap dinh tinh nhanh va cac
Theo quy chuin Viét Nam QCVN 11-3:2012/BYT phuong phap dinh luong bing sic ky. Cac phuong
[12], d6i voi san pham dinh dudng cong thirc véi muc phép dinh tinh nhanh, nhu phuong phap hip thu mién
dich an bd sung cho tré tir 6 dén 36 thang tudi, dich lién két Enzym (ELISA) va cac que thir nhanh
aflatoxin la mot trong s6 chat nhim ban yéu cAu bét (Lateral flow test), phuong phap dinh lugng bé“mg sic
budc cong bb trong san pham,vdi gidi han cho phép tdi ky long HPLC, sic ky long ghép khdi phé LC/MS/MS.
da aflatoxin Bl la 0.1 pgkg theo QCVN Tuy nhién, cho dén nay,sic ky long hi€u nang cao
8:1:2011/BYT [4]. (HPLC) két hop v6i dau do huynh quang, da dugc sir
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dung nhiéu nhat k¥ thuat do do nhay cao va chi phi
thap.

bé giai quyét nhu ciu phén tich hién nay dé dinh luong
mirc do thap cua cac chat AF trong san phdm cho tré tir
6-36 thang tudi bang hé thong sic ky long siéu higu
ning du do huynh quang (UPLC-FD), khéng st dung
dan xuat. So voi cac phuong phéap tiéu chuin TCVN
9522:2012 [11], thoi gian phan tich nhanh hon nho st
dung k¥ thuat UPLC so v6i HPLC, thém ntra phuong
phéap tiéu chuan phai dung thém hé théng dan xuAt sau
cot, sir dung chit dan xuét pyridinium hydrobromua
perbromua, quy trinh xt ly phure tap.

Trong nghién clru ndy ching téi xay dung quy trinh
chiét aflatoxin B1, B2, G1, G2 trong bot an dam béng
sic ky long siéu hiéu nang dau do huynh quang, khong
str dung din xudt truée va sau cot phan tich va tham
dinh diy du cic thong sb theo TCVN ISO/IEC
17025:2017 [10], dap tng yéu cau khic khe muc gioi
han cho phép aflatoxin B1 di véi san phim nay. Ap
dung phuong phap dé phan tich 50 miu bot an dim
trén dia ban TPHCM.

2. POI TUQNG VA PHUONG PHAP NGHIEN
cuu

2.1. Péi twong nghién ciru

Mu bt an didm heo ca rdt, bo rau cil, ga rau ct, luon
ca rbt dau xanh, gao sira dugc mua tir cac cho trén dia
ban TPHCM.

2.2. Phwong phap nghién ciru

2.2.1. Thiét bi, dung cu, héa chit

2.2.1.1 Thiét bi, dung cu

- Thiét bj s dung 1a ddu do huynh quang cua hang
Waters.

- Cot phan tich BEH Cis 1,7 pm (2,1 x 150 mm).

- Céc dung cy va thiét bi phuy trg khac trong phong thi
nghiém.

2.2.1.2. Héa chit

- Acetonitrile (ACN), Methanol (MeOH), Acid Formic
(HCOOH) loai HPLC vé6i do tinh khiét > 99,9 %,
Sodium chloride NaCl véi d tinh khiét > 99 % va dém
Phosphate Buffered Saline pH 7.4 (PBS), nudc cit 2
14n loai ion.

- Cot ai lyc mién dich Aflatoxin thé tich c6t 3mL
(IAC- AflaTest WB).

- Chuan hén hop Aflatoxin: Bl: 2 pg/mL; B2: 0.5
pg/mL; G1: 2 pg/mL; G2: 0.5 pg/mL trong dung moi
Acetonitrile.

2.2.2. Tién hanh

2.2.2.1. Chudn bi chdt chudn

- Cac chuan trung gian nong d6 500 pg/L, 50 pg/L
duoc pha tir chudn gbc ndng d6 5 pg/mL dung moi
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acetonitril (ACN). Chuan gdc va trung gian luu trit &
nhiét d6 2-8 °C sur dung trong 12 thang va 6 thang.

- Chuan lam viéc dwoc xdy dung 5 diém chuan lam
viéc 0.5; 1.0; 2.0; 5.0; 10.0 pg/L trong 0.2% HCOOH
/ACN (1/1).

2.2.2.2. Chudn bi céc dung dich

- Dung dich 0.1% HCOOH: Rat 1 mL HCOOH vao
binh dinh mirc 1000 mL, dinh mirc dén vach bang HO
lic déu, danh siéu 4m 5 phut.

- Dung dich 0.2% HCOOH: Ruat 100 uL HCOOH vao
binh dinh mitrc 50 mL, dinh mirc dén vach bang H,O
lic déu, vortex 2 phit.

- Dung dich 0.2% HCOOH /ACN (1/1): Pong 50 mL
0.2% HCOOH vao binh dinh murc 100 mL, dinh murc
dén vach bang ACN lic déu, danh siéu 4m 5 phut.

- Dung dich ACN/H,O (6/4): Pong 640 mL ACN vao
binh dinh mtrc 1000 mL, dinh mic dén vach bé‘mg H,O
l4c déu, danh siéu Am 5 phut.

2.2.2.3. Xur Iy mdu

MAu bot dn dim dugc déng nhét béng may xay kho.
Can chinh x4c 5,0 g bot cho vao ng ly tam, thém 20
mL ACN/H,O = 6/4 (v/v). DPanh trong bé siéu am 30
phut dé trich ly, ly tam 9000 vong/phut, 3 phut. Loc
qua giéy loc Q 110 mm, rat 3 mL dich loc, thém véi 20
mL nude ct 2 lan loai ion. Panh Vortex 1 phit, ly tim
voi 9000 vong/phut trong 3 phit. Loc qua gidy loc Q
110 mm, rat 20 mL dich loc sau ly tam qua cot ai luc
mién dich IAC. Rira tap bﬁng 20 mL nuéc cit 2 lan
loai Ton. Rira giai bé‘mg 3 mL MeOH, théi khd, sau do
dinh mac 1,0 mL dung dich ACN/HCOOH (0,2 %) =
1/1 (v/v), danh vortex. Loc qua mang loc PTFE 0,45
pum trude khi tiém vao hé UPLC-FD.

2.2.2.4. Piéu kién sdc ky

Dé xay dung quy trinh phan tich dong thoi  aflatoxin
Bl, B2, G1, G2 trong bot dn dim trén hé thng sic ky
long si€u hiéu nang dau do huynh quang (UPLC-FD),
khong sir dung dan xuét, véi diéu kién sac ky bao gom
pha dong 0.1% HCOOH/ACN/MeOH (64/18/18), voi
tde do dong 0,2 mL/phut, nhiét 36 c6t cot phan tich 1a
40 °C, thé tich tiém 5 pL. Thong s6 dau do
fluorescences FLD voi budce song kich thich Ex = 365
nm va budc séng phat xa Em = 455 nm.

3. KET QUA VA BAN LUAN

3.1. Pidu Kién sic ky

3.1.1. Dung méi dinh mirc

Tham khéao diéu kién sic ky theo tai liéu hing Waters
[9], chung toi thay d6i dung méi dinh mirc chuan bang
cach tiém cac dung dich chuan cing ndng d6 10 ug/L
lan luwogt véi céc dung mo6i dinh muc chuén
ACN/HCOOH 0%, ACN/HCOOH 0,1%,



ACN/HCOOH 0,2%, ACN/HCOOH  0,5%,
ACN/HCOOH 1,0%. Theo két qua tir hinh 1 dién tich
peak timg chat aflatoxin cang tang dan khi tang ham
Iugng acid formic cho dén mtc 0,2 % HCOOH thi
khong c6 su thay doi dang ké. Vi thé chung toi lua
chon dung dich dinh mirc chudin ACN/HCOOH 0,2%
cho tham dinh phuong phap.

3.1.2. Quy trinh chiét aflatoxin B1, B2, GI, G2 trong
nén méu bét an dim

Chuén bj miu thém chuén tai 3 muc néng do6 5xML,
10xML va 30xML véi ML 1a giéi han cho phép
aflatoxin B1 (0,1 pg/Kg) trong mau bot an dim theo
QCVN 8-1:2011/BYT) turong tmg ndng do chuan hon
hop trong mau 1a 1,25 pg/kg; 2,5 ng/kg; 7,5 pg/kg
bang cach rit 25 L, 50 uL va 150 pL chuan trung
gian Crgi ndng do 250 pg/L vao 5 gam méu bot an
dam.

Thay déi dung méi dinh mirc d&i véi chudn dung dich 10 meg/L
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Dung méi dinh mirc chudn Aflatoxin

Hinh 1. Dién tich trung binh cdc peak aflatoxin B1, B2,
Gl1, G2 6 nong dg 10 ug/L.

—Afla 025018 —

Afla B2=6.745—
—— Afla B1 - 8.356

—=Afla G1-6.116

Hinh 2. Scic ky d6 chudn 10 ug/L dinh mirc bang
ACN/HCOOH 0,2%
biéu kién 1 (QT1): Thém 20 ml ACN/H,O (6/4),
vortex, siéu am 30 phut, ly tdm 9000 vong/phut trong 3
phit, loc 14y dich loc.
Diéu kién 2 (QT2): Thém 20 ml MeOH/H,O (8/2),
vortex, siéu am 30 phut, ly tdm 9000 vong/phut trong 3
phit, loc 14y dich loc.
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Mbi diéu kién thay déi dung dich pha lodng bing cach
rut 5 mL dich loc thém 20 ml H,O/ 20 mL dém PBS,
vortex, ly tim 9000 vong/phut trong 3 phut, loc 1iy 20
mL dich loc qua cdt i lyc TAC, rira cot 20ml H>O. Rira
giai 3 ml MeOH, thdi kho, dinh muc 1ml dung dich
HCOOH 0,2%/ACN (1/1), siéu loc PTFE 0,22pm.
Tiém vao h¢ UPLC-FLD-Waters.
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Hinh 3. Hiéu sudt chiét cac aflatoxin B1, B2, G1, G2
trong mau bét an dam.

Két qua hinh 3 thu duoc cho ta thdy, hiéu suét chiét
aflatoxin trén nén bot 4n dim biang dung dich
ACN/H,O (6/4) tét hon dung dich MeOH/H,O (8/2).
Va sir dung H,O pha lodng mau trudc khi qua cot IAC
duoc lya chon cho nghién ciru nay.

Két qua cho thdy phuong phép phan tich theo 2.2.2.3
trong nghién ctru so voi phuong phap tiéu chuan
TCVN 9522:2012 c6 nhiing vu viét nhu luwong dung
moi chiét 1 miu (12 ml ACN so véi 200 ml MeOH
trong tiéu chudn), thém vao d6 quy trinh xir Iy mau don
gian hon do khéng sir dung bd dan xuét sau cot trong
tiéu chuan.
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3.2. Thim dinh phwong phap

3.2.1. Dj chon loc

Phuong phap c6 tinh chon loc vi khi so sanh 4 sic ky
dbd (blank pha dong, mau tre‘ing, mau thém chuén 0,75;
2,5 va 7,5 pg/kg), tai thoi gian luu cia cic chat
Aflatoxin B1, B2, G1, G2 trong sic ky dd mau tring
khong xuét hién nhiéu gay ra do thanh phan nén mau

gy ra.
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Hinh 4. Scc ky do overlay blank-bét an dim, bét an
dam thém chuan



3.2.2. Lwgng méu ton dw

Phuong phép khéng c6 su nhiém chéo sau khi tiém
mau & nong do cao 10xML vi sac ky d6 mau dung moi
pha dong tai thoi gian luu cia cac aflatoxin khong xuét
hién peak cac chét aflatoxin.
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Hinh 5. Sdc ky d6 dung méi pha dong va mau thém

chudn & nong d cao 10xML

3.2.3. Puong chuin

Tién hanh dung dudng chuin trén dung méi va trén

nén miu bdt in dim trong khoang 0,5-10,0 ppb aé

danh gia anh huéng cua nén mau dua vao hé sb gbc

ctia phuong trinh duong chuin. Tiéu chi danh gia dya

vao %ME[13].

%ME = (Slopematrix /Slopesolvent — 1) X 100

Khi [ME| > 50%: Anh huéng 16n nén miu xay ra.

Khi 20% < [ME| < 50%: Anh huéng nén miu trung

binh.

Khi [ME| <20%: Xem nhu khong anh huéng nén mau.

Két qua thu dugc tir hinh 7 cho thay [ME| < 22 Phuong

phap xir Iy mau khong anh huéng boi nén miu vi thé

duong chudn dung dich duogc sir dung dé tham dinh

quy trinh.

T ME=727%

g ME =409% IME| =244 %

N o ¥

TR T 3ng d6
None 38 o) Néng dd (pob)

Hinh 6. Puong chudn aflatoxin trén dung dich va trén
nén mau bot an dam 0,5-10,0 ppb

3.2.4. D thu héi, di lap lai, dp tdi lap va dp khong
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ddam bdo do

D06 lap lai ciia phuong phap dugc thé hién théng qua do
léch chuin lap lai (RSDy), con d¢ tai lap dugc danh gia
thong qua d6 1éch chudn tai lap (RSDr) cua cac két qua
nghién ctru ¢ hai ngay thuc hién phan tich khac nhau &
3 mirc nong d¢ tai giéi han dinh lrong, mirc nong do
5xML, 10xML, véi ML 1a gi6i han cho phép t6i da
aflatoxin B1 (ML =0,1 pg/kg)

Bang 2. Két qua dé thu héi, @6 1dp lai va do tdi lap, do

khong dam bao do
bo
khong
Néng d6 Recg)very ROSDr ROSDR dam
weKe | 0| OO Can o
n=12 | n=6|=12)
Uexp
(%)
0,3 91,7 1,9 | 2,46
AFBI 0,5 99,0 0,8 1,35 14,9
1 94,1 0,8 1,03
0,075 96,0 0,8 1,26
AFB2 | 0,125 100 0,3 | 041 7,25
0,25 99,6 0,5 1,38
0,3 86,3 1,9 | 222
AFGl1 0,5 98,8 1,7 | 2,34 | 20,85
1 92,4 0,6 1,82
0,075 85,3 0,0 1,19
AFG2 | 0,125 96,0 1,0 1,06 | 22,37
0,25 94,0 1,4 1,87

3.2.5. Gidi han dinh lwong va gidi han phdt hién
Theo SANCO/12682/2019 [5], MQL la ndng d¢ thém
chuén & ndng d6 nho nhit ma phwong phéap c6 thé xac
dinh véi d¢ lap lai, d6 tai 1ap nho hon 20 %, hiéu sut
thu hdi dat tir 70 — 120 %, Trong phan nghién ciru nay,
mau bdt dn dam khéng co chét phan tich,thém chuén &
nong d¢ 0,75 pg/kg dé xac dinh gia tri MQL. Két qua
phén tich thu dugc ¢ bang 2, tAt ca cac chat déu c6 hiéu
suat thu hi trén 80 %, d6 tai lip nho hon 20 %. Nhu
vdy, MQL ciia phuong phap d6i voi nén miu bot an
dim 14n luvot 12 0,3; 0,075; 0,3; 0,075 ng/Kg twong Gng
AFBI; AFB2; AFG1; AFG2.

Gidi han phat hién cua phuong phap dugc xac dinh
bﬁng cach tién hanh thém chudn vao mau bot an dam &
ndng d6 0,25 pg/Kg. Két qua phén tich cho thdy 3 <
S/N < 10. Nhu vay, giéi han phat hién cta phuong
phap dbi v6i nén miu bot an dam lan luot 13 AFBI:
0,1; AFB2:0,025; AFG1: 0,1; AFG2: 0,025 pg/Kg.



S/N: AFBI: 4,3; AFB2: 0.8;
AFGIl: 3.3; AFG2: 9,7

Area: AFB1: 42703; AFB2: 87217,
AFGIL: 26515; AFG2: 62160

—— Afla G2 - 5.039

(

— Afla B2 - 6.766

Afla G1-6.122
>-Afla B1-8.376
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Hinh 7. Sdc ky do gi6i han phat hién trong bét an dam

i Recovery: 85,3 91,7 %, RSDx: 1,19-2,46 %

Area: AFB1: 94269; AFB2: 153455; AFG1
50390; AFG2: 113222
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Hinh 8. Sic ky o gioi han dinh luong trong bot dan dam
3.3. Két qua phén tich thyc t& miu bt in dim tai
cac chog trén dia ban TPHCM
Sau khi thdm dinh, phuong phép phan tich duoc ap
dung dé phan tich Aflatoxin B1, B2, G1, G2 trong bt
an dam dwoc mua tlr cac chg trén dia ban TPHCM. Két
qua phén tich 50 miu bao gém b6t dn dim heo ca rét,
bo rau cu, ga rau cu, luon ca rbt dau xanh, gao sira tur
thang 11-12/2021 cho thay khéng c6 mau phat hién
thiy aflatoxin trong miu véi gidi han phat hien MDL
=0,1 pg/kg.

4. KET LUAN

ba xay dung quy trinh chiét aflatoxin B1, B2, G1, G2
trong bot an dim bang k¥ thudt xir Iy mau don gian va
thidm dinh dy du cac thong sb phan tich nhu do chon
loc, duong chuén, luong dung moi ton du, do lap lai,
do tai lap, hiéu sut thu hdi, do khong dam bao do, do
6n dinh mau trén hé théng sic ky 16ng siéu hiéu ning
dau do huynh quang (UPLC-FLD), khéng sir dung din
xuét voi d6 thu hdi dao dong tir 80,7 dén 98,8 % véi do
léch chuén tuong dbi dudi 5%, gidi han phat hién cta
phuong phap déi voi nén miu bot an dim lan luot 1a
AFBI: 0,1; AFB2:0,025; AFGI: 0,1; AFG2: 0,025
ng/kg dap mg quy dinh khit khe gi6i han cho phép
aflatoxin trong bt an dam danh cho tré em tir 6 thang-
36 thang theo QCVN 8:1:2011/BYT.

Két qua phan tich 50 mau bot in dam duoc thu thap
ngﬁu nhién tai cac chg trén dia ban TPHCM, cho théy
khong phat hién cac aflatoxin trong mau. Diéu nay
ciing no6i 1én phin nao vé mirc d an toan nhiém doc t&
aflatoxin trong cac san phdm dic biét danh cho tré tir 6-
36 thang tudi.
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Loi cdm on

Nghién clru nay dugc tai trg boi S& Khoa hoc va Cong
nghé TPHCM (mi sb dé tai 48/2020/HD-QPTKHCN).
Trung tam dich vu phén tich thi nghiém TPHCM d3 hd
trg mot phan nghién ciru nay.
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