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Tap chi phan tich Héa, Ly va Sinh hoc - Tap 27, Sé 1/2022

THAM PINH PHUONG PHAP PHAN TiCH AFLATOXIN B1, B2, G1, G2 TRONG
BAP BANG PHUONG PHAP SAC KY LONG PAU DO HUYNH QUANG UPLC-FLD
VA KHAO SAT MQT SO MAU BAP VA SAN PHAM TU BAP TREN DPIA BAN TPHCM

Pén 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 Hing, L& Thanh Tho
Trung tam dich vu phdn tich thi nghiém TP.HCM
Chu Van Hai
S¢ Khoa Hoc va Cong Nghé TP.HCM
Nguyén Quang Trung
Vien Han Lam va Khoa hoc Viét Nam

SUMMARY

Nghién ciru ndy da thuce hién xdc nhdn ddy di cdc théng sé phé duyét theo tiéu chudn ISO 17025: 2017
va khdo sat mot s6 mau thuc té tai mét sé cho trén dia ban TPHCM. Mau dwoc chiét va lam sach b&ng
ot di luc mién dich IAC, sau dé dich chiét dwoc phan tich bcing thiét bi sdc ky long siéu hiéu nang dau
do huynh quang UPLC-FLD, khéng sir dung dan xudt truée va sau cét. Két qua tham dinh véi dé chon
loc t6i wu, hé sé binh phwong tuyén tinh R? > 0,9998, gidi han phdt hién va dinh lwong lan leot thap
hon 0,1 ug kg-1 va 0,3 ug kg-1 cho timg aflatoxin Bl, B2, G1, G2, d¢ léch chudn twong doi RSD < 7
%, do thu hoi 71,8-99,9 % do on dinh rat tot trong khoang 21 ngay ¢ cac diéu kién luu mau khdc nhau.
Ngodi ra, phén tich 50 mau bdp va cdc san pham tiv bip cho thdy c6 14 mau nhiém aflatoxin véi ham
lwong 0,44-198 ug kg-1, chiém ty 1¢ 28% s6 mau phdn tich trong dé c¢6 12 mau nhiém aflatoxin B1 vieot
mike t6i da cho phép 2 ug/kg va ¢ 8 mau vieot nguong tong aflatoxin cho phép 4 ug/kg theo mirc toi da
cho phép ciia quy chudn QCVN 8-1:2011/BYT.

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

1. PAT VAN PE B2, B2a, B3, G1, G2, G2a, M1, M2, P1, QlI,
Aflatoxin 12 mot chét gay ung thu manh va co RO, RBI, RB2, L, LH, LM. Tuy nhién co6 4
thé anh huong dén tt ca cac co quan noi tang, loai chinh thuong gap nhit gf”)m 4 hop chit cua
ddc biét 1a gan va than; va co lién quan dén cac nhom bis-furanocoumarin, 14 san pham trao ddi
loai ung thu khac. Aflatoxin Bl duoc biét 1a chit tao boi ndm Aspergillus flavus va
nguyén nhan giy ung thu & nguoi; aflatoxin s€ Aspergillus parasiticus, dugc dat tén 1a B1, B2,
gdy ra ung thu gan khi co thé con ngudi c6 ddu Gl, G2. Bén chit dojoc phan biét trén co so
hiéu bi nhiém Virus viém gan B (HBV)[1]. mau phat quang cta ching. Ki hi¢u “B” la chit
Chinh vi thé, mét phuong phap phan tich dang viét tit cua Blue (mau xanh duong) dudi tia
tin cay cho phép xac dinh ham lugng aflatoxin UV va chit G 1a chir viét tit cua Green (mau
trong thyc pham 1a rat can thiét. xanh la cay)[2].

Céc aflatoxin thudng nhiém trén cac loai nong Aflatoxin G1 c6 cdu tric rat gan voi cdu tric
san thyc phim. Hién nay ngudi ta di tim aflatoxin B1 (Hinh 1): n6 c6 hai chuc lacton,
thiy khoang 17 loai aflatoxin khac nhau: BI, con aflatoxin B1 chi c6 mét. Bang cach hydro
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khir néi d6i trong nhan hidrofuran tan cing cua
aflatoxin Bl va G1 ta thu dugc hai san pham
ddc khac la aflatoxin B2 va G2. Carnaghan da
tim thiy din xudt hydroxy cua aflatoxin BI,
B2 trong sira bo va thit bo duoc goi 1a aflatoxin
MI va aflatoxin M2 (M 1a mot chit viét tit coa
Milk). aflatoxin M1 va aflatoxin M2 ¢6 huynh
quang mau xanh tim [2].

Trong bdén loai aflatoxin thi aflatoxin Bl
thuong dugc tim thay ¢ ndng do cao nhat, tiép
theo 1a G1, trong khi d6 B2 va G2 ton tai &
nong d6 thap hon[2].

0]

AFLATOXIN G1 AFLATOXIN G2

Hinh 1. Céng thire cdu tao cdc aflatoxin Bl,
B2, GI, G2
Bép 14 mot trong nhing néng san dugc tiéu thy
rong rai & Viét Nam, mdt nudc nhiét doi gio
mua, véi diéu kién mua nhiéu, do 4m cao, 1a
diéu kién 1y tuong cho viéc san sinh ndm méc
aflatoxin.
Tai Viét Nam, BO Y té qui dinh gidi han cho
phép tbi da (ML) aflatoxin tong 1a 4 pg/kg va
aflatoxin B1 13 2 pg/kg trong bip[3].
Trong nghién ctru nay ching t6i tham dinh quy
trinh x4c dinh dong thoi aflatoxin B1, B2, G1,
G2 trong bép trén hé thong sic ky long siéu
hiéu nang dau do huynh quang (UPLC-FD),
khéng sir dung dan xudt trude va sau cot phan
tich .Dua vao két qua thim dinh phuong phap,
chung t6i thyc hién khao sat mot s6 mau bép
va san phém tur bép tai mot s6 cho trén dia ban
TPHCM.
2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU
2.1. Pbi twong nghién ctru
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Mau bép hat kho, bip hat dong lon, bip rang
bo, bip rang gia vi, cic loai snack bap dugc
mua ngiu nhién tr cac cho trén dia ban
TPHCM.

2.2. Phuwong phap nghién ciru

2.2.1. Thiét bi, dung cu, héa chit

2.2.1.1. Thiét b, dung cu

- Thiét bi str dung 14 diu do huynh quang cua
hang Waters.

- Cot phan tich BEH Cig 1,7 um (2,1 x 150
mm).

- Cac dyng cy va thiét bi phu trg khéac trong
phong thi nghiém.

2.2.1.2. Héa chat

- Acetonitrile (ACN), Methanol (MeOH), Acid
Formic (HCOOH) loai HPLC véi d¢ tinh khiét
> 99,9 %, Sodium chloride NaCl véi d6 tinh
khiét > 99 %, Nudc cit 2 lan loai ion,
Phosphate Buffered Saline pH 7.4 (PBS)

- Cot 4i lyc mién dich Aflatoxin thé tich cot
3mL (IAC- AflaTest WB)

- Chuén hdn hop Aflatoxin: Bl: 2 pg/mL; B2:
0.5 pg/mL; G1: 2 ng/mL; G2: 0.5 ug/mL trong
dung mdi Acetonitrile.

2.2.2. Tién hanh

2.2.2.1. Chudn bi chdt chudn

- Céc chuin trung gian ndng do 500 pg/L, 50
png/L dugc pha tir chudn gbe ndng do 5 pg/mL
dung moéi acetonitril (ACN). Chuan gdc va
trung gian luu trit & nhiét do 2-8 °C st dung
trong 12 thang va 6 thang,

- Chuan lam viéc dugc xay dung 5 diém chuin
lam viéc 0.5; 5.0; 10.0; 20.0; 50.0 pg/L trong
0.2% HCOOH /ACN (1/1).

2.2.2.2. Xir Iy mau

Mau bép duoc mua vé tir cac cho trén dia ban
TPHCM, tién hanh ddng nhat mau va duoc luu
& nhiét do -20 °C néu chua phan tich. Cén
chinh x4c 5,0 g bap xay cho vao ong ly tim
dinh mtc 20 mL ACN/H,O = 6/4 (v/v). Banh
trong bé siéu am 30 phuat dé trich ly, ly tam
9000 vong trén phut. Loc qua gidy loc Q 110
mm, rut 5 mL dich loc ly tdm thém véi 20 mL
nudce cat 2 1an loai Ton. Panh Vortex 1 pht, ly
tam 1an 2 voi 9000 vong trén phit. Loc qua
gidy loc Q 110 mm, rat 20 mL dich ly tim qua
cot 4i luc mién dich. Rura tap béng 20 mL nudc



cat 2 1an loai Ton. Rura giai bing 3 mL MeOH,
théi kho, 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 pm trude
khi tiém vao h¢ UPLC-FD.

2.2.2.3. Piéu kién sdc ky
- Pha dong 0.1%
(64/18/18).

- Téc d6 dong 0,2 mL/phut

- Nhiét d6 cot ¢t phan tich 1a 40 °C

- Thé tich tiém 5 pL.

- Thong sé dau do fluorescences FLD véi
budc song kich thich Ex = 365 nm va budc
song phat xa Em =455 nm.

3. KET QUA VA BAN LUAN

3.1. Khio sat anh hwdng nén miu

Dé khao sat anh hudng ctia nén mau, tién hanh

HCOOH/ACN/MeOH

dung duong chuan trén dung mdi va trén nén
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mau bip dé danh gi4 anh hudng cia nén mau
dya vao hé s6 goc cua phuong trinh duong
chuén. Tiéu chi danh gia dua vao %ME [4].
%ME = (Slopematix /Slopesoivent — 1) X 100

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

Khi 20% < |[ME| < 50%: Anh huong nén miu
trung binh.

Khi IME| <20%: Xem nhu khéng anh huong
nén mau.

Két qua thu duoc tir bang 1 cho thiy [ME| <
22. Phuong phap xu ly mau khong anh
huong boi nén mau vi thé duong chuin
dung dich duoc st dyng dé thdm dinh quy
trinh nay giam cong suc, ciing nhu giam
lugng chuéan khi phai xay dung chuin trén
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Hinh 2. Puong chudn cdc aflatoxin Bl, B2, G1, G2 trén dung dich va trén nén mau bdp
Bdng 1. Phuong trinh dwong chudn trén dung dich va trén nén mau bdp hat

Chat phan tich Phuong trinh duong chuan %ME
Dung moi Nén bap

Aflatoxin Bl Y = 1.38e+005X -3.04e+003 Y =1.23e+005X -3.66e+003 10,9

Aflatoxin B2 Y =1.31e+006X -1.34e+004 Y =1.20e+006X - 4.12e+003 8,4

Aflatoxin G1 Y =6.75e+004X + 8.32e+003 Y =6.34e+004X +5.37e+002 6,1

Aflatoxin G2 Y =1.12e+006X -4.74E+003 Y =9.93e+005X -5.04e+003 11,3
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3.2. Tham dinh phwong phap

3.2.1. Pwong chuin

Tién hanh xdy dung duong chuén trén dung
dich trong khoang tuyén tinh 0,5-50 pg/L. Cac
dudng chuin duoc danh gia dya vao tidu chi hé
s0 tuong quan, R*>0,99 ( xem hinh 2). Nong
do tinh toan dugc trén timg diém chuan khéng
léch qua 15% so voi gia tri thyc, ngoai trur
nf”)ng do tai diém MQL khong vuot qua
20%[5].

3.2.2. Dj chon loc

Tién hanh phan tich 6 mau bap khac nhau dugc
mua tlr cac chg trén dia ban TPHCM, tién hanh
phén tich theo quy trinh 2.2.2.2 ( miu tréng),
dung dich chuén va miu thém chuén.

Theo quy dinh miu tring phai khéng co tin
hiéu chat phén tich. Trong khi d6, dung dich
chudn va mau thém chuén c6 tin hiéu chat phan
tich va cung thoi gian luu véi nhau [6].

Phuong phap c6 tinh chon lgc vi khi so sanh 3
sic ky dd (blank pha dong, mau tring, miu
thém chuan 10 pg/kg), tai thoi gian luu cia cac
chét Aflatoxin B1, B2, G1, G2 trong sdc ky dd
mau tring khong xudt hién nhidu gy ra do
thanh phan nén méu gay ra.

——— Afla B2- 6832

ia B1-B.458

e Al

—— Afla G1 - 6.104

200 400 eto B 100 200 1um
Mirutos

Hinh 3. Sdc ky dé overlay blank-Mp, blank-
bdp, bdp + 10 ug/kg

3.2.3. Dj thu héi, dg lap lai, dp tdi lgp va dp
khong dam bado do
Do lap lai cua phuwong phap dugc thé hién
thong qua d¢ I1éch chuén lap lai (RSDy), con do
tai lap duoc danh gia thong qua do léch chuin
tai 1ap (RSDg) cua cac két qua nghién ciru &
hai ngay thyc hién phan tich khac nhau & 3
mirc néng d6 tai gioi han dinh luwong, muc
ndng do tai gidi han cho phép t6i da aflatoxin
Bl (ML =2 pg/kg) va mic nong do 10xML.
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Két qua thu duoc tir bang 2, do thu hoi tir 71,8

- 99,9 %, d6 lap lai (% RSDr) dat 0,1-6,8 %,

d6 tai lap (% RSDR) dat 0,4 — 7,0 % dap tmg

tiéu chi chip nhan theo AOAC 2016 [7].

Bdng 2. Két qua dg thu hoi, do Idp lai va do tdi
ldp, do khong dam bdo do.

Hiéu R
N suét Df')
Chit dgi’;‘égm thu | RSD: | RSDx kf;;’;g
phan |00 wai | (@) | @) | €
tich | ™% | @) [n=6|n=12|%%%
(ng/kg) = Uexp
D (%)
03 | 828 | 68 | 7.0
AFBI| 2 [ 8L1] 09 | 11 | 308
20 979 07 | 08
0,075 | 85,7 | 3.4 | 42
AFB2 [ 05 | 826 03 | 05 | 256
5 1996 03 | 05
03 | 735 | 15 | 42
AFGI [ 2 |82 ] 1,0 | 19 | 378
20 [ 992 04 | 05
0,075 | 71.8 | 1.0 | 1.9
AFG2[ 05 | 820 04 | 15 | 374
5 1999 0.1 | 04

3.2.4. Gioi han dinh luong

Theo SANCO/12682/2019[8], MQL 1a ndng
d6 thém chuin & ndng d6 nho nhit ma phuong
phap co thé xac dinh voi do lap lai, do tai lap
nhé hon 20 %, hi¢u suat thu hdi dat tir 70 —
120 %. Gidi han phat hién MDL = MQL/3.
Kiém tra lai MDL béng cach thém chuén vao
mau tra”ing tai néng dd phat hién, xac dinh dya
vao ti 1é tin hiéu chia cho nhiéu ciia duong nén
(S/N = signal/noise > 3).

Trong phan nghién ciru nay, mau trang duoc
x4c dinh muc 3.2.2, thém chuén & néng do
0,75 ppb va 0,25 ppb dé xac dinh gia tri
MQLva MDL. Két qua phan tich tir bang 2 thu
duoc tat ca cac chat déu co hiéu sudt thu hoi
trén 80 %, d6 tai 1ap nho hon 20 %. Nhu vay,
MQL ciia phuong phap ddi véi nén mau bap
lan lugt 1a AFBI: 0,3; AFB2: 0,075; AFGI:
0,3; AFG2: 0,075 pg/kg va gidi han phat hién
MDL lan luot 14 AFBI: 0,1; AFB2:0,0125;
AFG1: 0,1; AFG2 0,0125 pg/kg.




a0 1 Signal to noise !
. AFBI:3.2; AFB2: 6.6
i AFGL:3.5; AFB1:9.2 !
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Hinh 5. Biéu do hiéu sudt thu héi cdc aflatoxin
o cdac muc n5ng do ML, 10ML lvu ¢ cac diéu
kién khadc nhau
Tién hanh thyc hién 3 miu thém chuén & timg
muc néng do ML, 10xML, mdi mirc nf")ng do
thuc hién 3 miu va luu mau & nhiing diéu kién

nhiét d9, thoi gian khac nhau nhu sau:

- Mau thém chuan di xu 1y theo quy trinh
2.2.2.2 va luu trong bd tiém mau ty dong trong
24 gio (Autosampler 24H)

- Miu thém chuin di xu 1y theo quy trinh
2.2.2.2 va luu trong tu lanh (4°C) trong 24 gi¢
(T lanh 24H)

- MAu thém chuén chua xtr Iy va luu ta dong (-
20°C) trong 10 ngay, sau d6 lay ra xir 1y theo
quy trinh 2.2.2.2 (Tu déng 10 ngay)

- Mau thém chuan chua xtr 1y luu ta déng (-
20°C) trong 21 ngay, sau do lay ra xir 1y theo
quy trinh 2.2.2.2 (Tu déng 21 ngay)

Két qua hinh 5 cho thiy céc aflatoxin 6n dinh
trong nén bép hat & diéu kién lvu mau & nhiét
d6 -20°C trong 21 ngay. Vi thé, khi mua mau
tir cac chg, néu chua phan tich kip thoi, mau co
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thé duogc luu trir trong ngin dong & nhiét do < -
20°C.

3.3. Két qua phan tich miu bip va sén
phim tir bip tai cic chg trén dia ban
TPHCM

Sau khi tham dinh, phwong phap phan tich
dugc 4p dung dé phan tich Aflatoxin B1, B2,
Gl, G2 trong bip va san phim tir bip duoc
mua ngiu nhién tr cic cho trén dia ban
TPHCM. Két qua phan tich 50 mau bao gém
bap hat kho, bap hat déng lon, biap rang bo,
bép rang gia vi, cac loai snack bép tir thang 11-
12/2021 cho théy ¢6 14 mau nhiém aflatoxin
voi ham luong 0,44-198 pg/kg, chiém ty 18
28% sb mau phan tich trong d6 co 12 mau
nhiém aflatoxin B1 vuot mirc tdi da cho phép 2
ng/kg tir 1,56-88 1an va c6 8 mau vuot ngudng
ham luong aflatoxin cho phép tong aflatoxin 1a
4 pg/kg tir 1,25- 49,5 lan.

Trong sb 14 mau nhiém aflatoxin c6 12 mau
phat hién thay aflatoxin B2 ( 0,33-19,5 pg/kg),
5 méu phat hién thiy aflatoxin G1 (0,45-3,77
ng/kg), khong c6 mau phat hién thiy aflatoxin
G2,cac miu con lai khong phat hién thiy
aflatoxin trong mau vé&i gigi han dinh luong
MQL = 0,3 pg/kg.

4. KET LUAN

Pi tham dinh quy trinh phéan tich dong thoi
aflatoxin B1, B2, G1, G2 trong bé.p trén hé
thdng sic ky 1ong siéu hiéu ning dau do huynh
quang (UPLC-FLD), khong sir dung dan xudt
voi ddy dii cac thong sé tham dinh dap tng
theo yéu cau ISO 17025:2017, két qua thu
duoc voi d6 chon loc tdi wu, hé s6 hoi quy
tuyén tinh R2 > 0.9999, d6 lap lai va do tai lap
rat tot voi RSD < 7% va hiéu suat thu hoi tir
71,8-99,9% dat theo tiéu chi chidp nhan theo
tiéu chuan AOAC 2016.

Phuong phap dap tng mrc gidi han cho phép
aflatoxin t6i da ML trong bap theo QCVN 8-
1:2011/BYT véi giéi han phat hién lan luot 1a
AFBI1: 0,1; AFB2:0,0125; AFG1: 0,1; AFG2
0,0125 pg/kg va gioi han dinh lugng cua
phuong phap dbi voi nén mau bép lan luot 1a
AFB1: 0,3; AFB2: 0,075; AFGI1: 0,3; AFG2:
0,075 pg/kg.

Két qua phén tich 50 mau bép va san pham tir



bap bao gdm bép hat kho, bap hat dong lon,
bap rang bo, bip rang gia vi, cac loai snack bap
trong khoang thoi gian thang 11-12/2021 tai
mét sd cho trén dia ban TPHCM cho théiy co
14 mau nhidm aflatoxin, chiém ty 1& 28% s
mau phan tich.

Loi cam on

Nghién ctru nay dugc tai trg boi S& Khoa hoc
va Cong nghé TPHCM (md sb d& tai
48/2020/HD-QPTKHCN). Trung tdm dich vy
phan tich thi nghiém TPHCM da hd tro mot
phan nghién ctru nay.
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