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Tom tat

Nghién ctiu da thuc hién danh gida ham lugng doc t6 vi ndm aflatoxin, ochratoxin A,
zearalenone, deoxynivalenol and fumonisin B1 trong mét s6 san phdm thuc phdm bao gobm
banh keo, bot thinh tron, bot ngti c6c dinh dudng, thuc phdm bao vé stic khoe, ngii c6¢c nguyén
liéu va gia vi cac loai. Mau thuc phdm dugc chiét va lam sach bang phuong phap QuEChERS,
sau d6 dich chiét dugc phan tich bing thiét bi sac ky long khdéi phé hai lan (LC-MS/MS). Gi6i
han phat hién ctia phuong phap cho aflatoxin, fumonisin B1, ochratoxin A, deoxynivalenol,
zearalenone lan lugt 13 0,5; 30; 0,5; 60; 3,0 ug/kg. Po thu hoi ctia phuong phap trong khoang 70
- 110%. D¢ léch chuin tuong d6i RSD trong khodng 5,1 - 13%. Két qua khao sat 300 mau thuc
phém céc loai cho thiy c6 43 mau nhiém doc t6 vi ndm chiém ty 1é 14,3%, chti yéu tap trung vao
nhom nga c6c chua qua ché bién. Trong d6 phat hién 10 mau gia vi, 04 mau nguyén liéu thuc
phidm, 01 mau keo, 01 mau bt ngit c6¢ dinh dudng, 01 mau thuc phdm bao vé stic khoe phat
hién c6 nhiém aflatoxin, ochratoxin A vugt ngudng téi da cho phép cua Bo Y té theo quy chuén
QCVN 8-1:2011/BYT,

T khoa: LC-MS/MS, aflatoxin, ochratoxin A, deoxynivalenol, zearalenone, fumonisin B1.

1. PAT VAN PE

Doc t6 vi ndm (mycotoxin) la cac doc t6 do ndm moc Aspergillus, Penicillium va Fusarium
sinh ra trong qua trinh chuyén hod dinh duéng tli ngi coc va cac nguyén liéu khac [1- 3]. Hién
nay co trén 400 loai doc t6 vi ndm dugc phat hién, trong d6 cac doc t6 vi ndm chinh goém co:
aflatoxin, ochratoxin, deoxynivalenol, zearalenone, patulin, fumonisin, citrinin,...

Nhiéu nghién cttu cho thdy doc t6 vi ndm c6 thé cé6 mit trong nhiéu loai thuc pham. Mot
khéo sat ctia Romani tii nam 2008 dén 2010 trén cac mau ngo, lua mi, lta mach, yén mach phat
hién 71,6% nhiém deoxynivalenol, 40% nhiém aflatoxin, 16% nhiém ochratoxin A, 32% nhiém
zearalenone [6]. Tai Bi, theo modt bao cdo nam 2009 phat hién fumonisin va ochratoxin trong
mot s6 thuc phdm bé sung [7]. O Autralia ndm 2009 da khao sat su c6 mit ctia 19 loai doc t6 vi
ndm c6 thé co trong 87 loai thuc phdm da bi dé méc bao gébm banh ngot, trai cay, pho mai, miit,
phat hién 49 mau duong tinh véi cac loai doc t6 vi ndm. Mot nghién ctiu khac ctia Autralia nam
2009 con cho thdy nong do mycotoxin dang ké dugc tim thdy trong phan khong bi méc ctia cac
mau dugc khao sat. Do d6, ngudi ta da két luan rang viéc tan dung thuc phdm bang cach loai
bd phan bi mdc va tiéu thu phan con lai la khong an toan [8]. O Viét Nam, theo nghién ctiu cua
D6 Hiiu Tudn va cong su, ngo va lac la cac d6i tugng thuc phdm c6 ty 1é nhiém doc t6 vi ndm
cao nhat [9].
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Co quan quoc té€ nghién ctiu vé ung thu (IARC) da phén loai aflatoxin la chat gay ung thu
cho ngudi (nhém 1), ochratoxin A va fumonisin 1a chat cé thé gay ung thu déi véi ngusi (nhoém
2B) va zearalenone 14 chat gay ung thu nhém 3 [4]. O liéu lugng cao, doc t8 vi ndm c6 thé gy ra
cac triéu ching ngd doc cép tinh nhu tdc dong vao gan, than, budng triing, néu nhiém doc kéo
dai c6 thé giy ung thu [4-5]. Vi cdc tac hai ma ddc t6 nay gy ra cho ngudi va dong vat nén gidi
han cho phép ctia doc t6 trong thuc phdm rét thiap. Muc t6i da cho phép (ML) ctia cac doc t6 vi
nam da dugc Bo Y t€ quy dinh trong QCVN 8-1 : 2011/BYT nhu sau: aflatoxin trong khoang
ti 0,1 - 15 pg/kg, ochratoxin A trong khoang tii 0,5 - 80 pg/kg, deoxynivalenol trong khoang
ti 200 - 1.750 ug/kg, zearalenone trong khoang tti 20 - 400 ug/kg, fumonisin trong khoéang tu
200 - 4.000 pg/kg.

Trong nghién ctiu nay, nhém nghién ctiu da tién hanh khao sat 05 loai doc t6 vi ndm gom:
aflatoxin, ochratoxin A, fuminosin B1, deoxynivalenol, zearalenone trong 300 mau thuc phdm
(banh keo, bt thinh tron, bot ngti coc dinh dudng, thuc phdm bao vé stic khoe, ngii c6¢c nguyén
liéu va gia vi cac loai) d€ danh gia ty I¢ nhiém doc t6 vi ndm va muc d¢ nhiém doc t6 vi ndm
trong cac mau thuc phdm dugc lay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Ddi tugng nghién ciu

Aflatoxin B1, aflatoxin t6ng s6, ochratoxin A, deoxynivalenol, zearalenone, fumonisin B1
la cac doc t6 vi ndm dugc nghién ctiu. Déi tugng mau khao sat dugc 14y trén thi trudng tai cac
tinh Ha Noi, Bac Giang, Ha Giang.

2.2. Ldy mau

Phuong thtic 14y mau dugc thuc hién theo Thong tu 14/2011/TT-BYT cua BO Y té€ vé viéc
l4y mau thuc phdm phuc vu thanh tra, kiém tra chit lugng vé sinh an toan thuc phdm. Mau
dugc ldy ngau nhién tai Ha Noi, Bac Giang, Ha Giang. Téng s6 mau la 300 mau (Bang 1).

Bdng 1. Ké hoach ldy mau

Déi tugng mau Ha Noi Bic Giang Ha Giang
Bdnh 20 10 10
Bot thinh tron 30 15 15
Bét ngii coc dinh dudng 30 15 15
Thuc phdm bdo vé siic khée 20 10 10
Nguyén liéu thuc phdm 30 15 15
Gia vi cdc logi 20 10 10
Tong s6 150 75 75

2.3. Hoa chat, chiat chuan

Cé4c chit chuin aflatoxin Bl, aflatoxin B2, aflatoxin G1, aflatoxin G2, ochratoxin A,
deoxynivalenol, zearalenone, fumonisin Bl dugc mua tii hang Sigma (My). Cac hoéa chat
acetonitril, acid formic dédc la loai tinh khiét phén tich diing cho sic ky dugc cung cap boi Merck
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(Pbtc). Natri chloride, magie sulphate khan ctia hang Merck (Ptc). Bot 1am sach C18 ctia hang
Agilent (My).
2.4. Diéu kién thiét bi

Thiét bi chinh dugc sti dung la hé thong sac ky long khéi phd hai lan Triple Quad 5500 cta
SCIEX (My). Ngoai ra, cac thiét bi thong thuong khac ctia phong thi nghiém géom: can phén tich
do chinh xac 0,1 mg (MS-205DU, Mettler), may lac xody (Genius, IKA), may ly tdm t6c d6 t6i da
18.000 vong/phut (Mikro 220R, Hettich).

biéu kién phan tich LC-MS/MS nhu sau: c6t Symmestry C18 (150 mm x 0,46 mm x 3,5
um). Thé tich tiém mau: 10 pL. Chuong trinh gradient pha dong gom 2 kénh HCOOH 0,1%
trong nudc (A) va acetonitril (B). Ban dau git kénh A & 80% trong 2 phut, sau d6 giam xudng
10% trong 4 phut, giti 6n dinh trong 3 phut, ting 1én 80% trong 1 phut, giti 6n dinh trong 5 phut.
Tong thoi gian phan tich trén LC-MS/MS la 15 phut.

Céc thong s6 t6i uu ctia diéu kién khoi phd (ESI+/-): dién thé ngudn (IS) 5000 V/-4000
V, nhiét d6 nguén (TEM) 450°C, khi nguén 1 (GS1) 25 psi, khi nguédn 2 (GS2) 20 psi, khi mang
(CUR) 20 psi, thé tao hat (DP) 130 V, thé dau vao (EP) 9 V va khi phan manh (CAD) 7 psi. Cac
thong s6 manh me, manh con dugc trinh bay tai Bang 2.

Bdng 2. Cdc diéu kién phan tich djc t6 vi ndm bang ESI(+)-MS/MS

Chat phan tich Mdnh me (m/z) Madnh con (m/z) Ning lugng va cham (CE, eV)
Aflatoxin B1 313 241°/269 41/37
Aflatoxin B2 315 2597287 35/43
AflatoxinG1 329 243°/215 39/33
Aflatoxin G2 331 2457/285 47/41
Fumonisin Bl 722 352'/334 45/49
Fumonisin B2 706,9 336'/318 47147
Zearalenone 317 175'/131 - 25/-25
Deoxynivalenl 295 265/138 - 14/-20
Ochratoxin A 402 358'/167 - 24/-35

Ghi chii: *Mdnh dinh lugng
2.5. Xt ly mau

Mau dugc phén tich bang phuong phap QUEChERS, phuong phéap xay dung ndi bo da
dugc cong nhan bdi Vian phong cong nhén chat lugng BOA. Can chinh xdc khoang 5 g mau vao
ong ly tam 50 mL. Thém 10 mL nudc cit, lic déu d€ nudc tham hoan toan vao mau. Thém 5 mL
dung moi chiét acetonitril chita 1% acid formic, lac trén may lac ngang tai t6c d¢ 140 vong/phut
trong 30 phat. Thém hén hgp mudi chiét gom 2,0 + 0,05 g MgSO,4 va 0,5 £ 0,01 g NaCl, lac bang
tay trong 1 phut dé mudi hoan toan déng nhat véi dich mau va ly tim & 6.000 vong/phut trong
5 phat. Hat 1 mL dich chiét vao 6ng chiét pha ran d-SPE chtia 0,1 + 0,05 g C18 va 0,15 + 0,02
g MgSO,. Lac xody trong 1 phut bang may lac xody. Ly tam tai 13.000 vong/phut trong 2 phut
bang may ly tdm. Ldy dich ly tim vao lo dung mau 2 mL va phén tich trén hé théng LC-MS/MS.
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3. KET QUA VA BAN LUAN
3.1. Thim dinh phuong phap

Trudce khi tién hanh phén tich mau thuc, phuong phap phén tich da dugc thdm dinh téi
uu cac thong s6: do chon loc, khoang tuyén tinh, LOD/LOQ, d¢ thu hoi va dé chum. LOD cua
cac chit duge xac dinh bang cach thém chuin vao mau traing 6 muic LOQ udc lugng va tién
hanh phén tich ti ban dau. Xac dinh ty 1é tin hiéu ctia chuén trén tin hiéu nhiéu. LOD la n6ng
do chat phan tich tai mtc S/N = 3. K€t qua LOD chi tiét ctia cac chat dugc trinh bay ¢ Bang 3.
Giéi han dinh lugng ctia phuong phép cho cac mycotoxin déu thap hon mtic giéi han t6i da cho
phép theo Quy dinh hién hanh ctia Chau Au cho céc d6i tugng thyc phdm (Uy ban Chau Au,
2006a; Chau Au Uy ban, 2010).

Bdng 3. Gidi han phdt hién va giGi han dinh lugng cua cdc djc t6 vi ndm

Théng sé Aflatoxin  Ochratoxin A  Fumonisin B =~ Zearalenone Deoxynivalenol
LOD (ug/kg) 0,5 0,5 30 3,0 60
LOQ (ug/kg) 1,5 1,5 100 10 200

D¢ thu hoi va d6 chum ctia cac phuong phap dugc danh gia & ba mtic nong d¢ khac nhau
(LOQ, ML, 2ML) cho céc loai nén mau thyc phdm gom bot ngit cd¢, banh keo, thuc phdm bao
vé stic khoe, 6t bot. Cac két qua ctia cac thi nghiém dugc duge thé hién & Bang 4.

Bdng 4. D¢ thu héi va d¢ chum ciia cdc doc t6 vi ndm trong thuc phdm

Thong sé Do thu héi (R %) Do chum (RSD %)
Aflatoxin 70-110 9,1-13
Ochratoxin A 75-108 8,0-12
Deoxynivalenol 92 - 105 5,1-9,0
Zearalenone 80 - 103 10-13
Fumonisin B1 82 -105 5,5-8,2

Aflatoxin B1, aflatoxin t6ng s6, fumonisin B1 dugc phén tich & ché d¢ ion hda tia dién ESI
duong. Ochratoxin A, deoxynivalenol, zearalenone dugc phéan tich & ché do ESI am.

Céc két qua nay dap ting cac tiéu chi theo Quy dinh EC s6 401/2006 ctia Uy ban chau Au
vé thdm dinh phuong phap phén tich. Do d6, phuong phap phan tich du tin ciy va d6 nhay phan
tich cac doc t6 vi nim.

3.2. Két qua phén tich mau thyc té

Mau dugc 14y tai 03 dia phuong gom Ha No¢i, Bac Giang, Ha Giang. Ha Noi 1a thi truong
tiéu thu thuc phdm 16n, cac san phdm thuc phdm rat phong phd, da dang. Trong khi, Ha Giang
la mot tinh phia Bac c6 thoi quen tich tri thuc phdm sau thu hoach, bdo quan thyc phim tai cac
ho kinh doanh nho 1é chua t6t, dé gdy ndm mdc. Mau kiém soat chét lugng dugc chudn bi bang
cach thém chudn vao mau trang tai mic ML cta cac chat va phén tich cling cac 16 mau phan
tich. Két qua phén tich mau dugc trinh bay trong Bang 5.
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Bdng 5. Két qud phan tich doc t6 vi ndm trong cdc mau thuc phdm

. Khodng
. x S6 ] S6 mau bi Ty Ié bi Tr:ung ,b 1an nong do
Loagi mau = Mpycotoxin x Te cdc mau bi . Lz
mau nhiem nhiem (%) nhiém (ug/kg) bi nhiem
KR8 (ugrkg)
Banh/ Aflatoxin 1 2,5 5,7 5,7
keo cdc loai
Aflatoxin 10 25 30 52-78
Giavicdclogi 40 Ochratoxin A 2 5,0 31 13 -48
Zearalenone 2 5,0 7,0 58-8,2
Aflatoxin 10 17 6,4 0,7 -22
Ngit coc 60 Ochratoxin A 2 3,3 15 7,6 - 22
nguyén liéu
Zearalenone 1 1,7 56 56
Thyc pham Aflatoxin 1 1,7 1,1 1,1
bao vé siic
o 40
khoe nguon _
goc thdo dugc Ochratoxin A 1 1,7 46 46
Bét ngii cdc 0 Aflatoxin 7 12 1,9 1,1-33
dinh dudng Zearalenone 1 1,7 32 32
Bét thinh trén 60 Aflatoxin 5 8,3 1,8 1,6-1,9

Cac aflatoxin bi phat hién trong cdc mau vdi ty 1é cao hon ca. Cac két qua cho thdy nhom
mau ¢ ty 1é duong tinh cao nhat 1a nhém gia vi (chu yéu la 6t bot), nhom ngii cdc nguyén liéu,
chiém ty 1é la 25%. C6 07 mau 6t bdt, 02 mau cari nghé, 03 mau bot diéu, 01 mau sa té, 01 mau
hat tiéu phat hién mycotoxin. Pdc t6 vi ndm dugc phat hién nhiéu nhat la aflatoxin, mot s6 phat
hién ochratoxin A va zearalenone. Mot s6 mau phat hién dong thoi aflatoxin va ochratoxin A
hodc aflatoxin va zearalenone. Viéc nhiém dong thoi nhiéu loai doc t6 vi ndm c6 thé gay doc do
tuong tac dong thoi ctia cac mycotoxin, anh hudng dén stic khoe ngudi tiéu dung.

Nhém mau ngii c6c nguyén liéu phat hién 11 mau nhiém doc t6 vi ndm, chiém ty 1¢ 16,7%,
trong d6 c6 02 mau lac, 07 mau viing, 01 mau gao, 02 mau d6 xanh. S6 mau nhiém mycotoxin
vugt miic ML la 04 mau. Phat hién 01 mau gao nhiém ochratoxin A & mtic 7,6 ug/kg, vugt mtic
giéi han cho phép theo QCVN 8-1:2011/BYT la 5 ug/kg. Ty 1é nhiém ddc t6 vi ndm & nhom
ngti cdc nguyén liéu 1a 6,7%, giam dang ké so véi s6 liéu thong ké nam 2017 [9] khao sat tai Ha
Giang va Bac Giang.

Nhom thuc phdm bao vé stic khoe chi phat hién 2 mau nhiém mycotoxin, chiém ty 1é 5%.
Tuy nhién c6 01 mau nhiém ochratoxin A & mtic cao, 46 pug/kg. Hién chua c6 quy dinh gi6i han
t6i da cho OTA, tuy nhién day la miic duong tinh cao so v6i cac d6i tugng thuc phdm thong
thuong khac, ¢ 0,5 - 30 ug/kg theo QCVN 8-1:2011/BYT.
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Nhém banh keo c6 mdt mau nhiém mycotoxin va vugt ngudng cho phép cua Bo Y
té. Nhom bot ngit c6c dinh dudng va bot thinh tron phat hién mdét s6 mau duong tinh véi
mycotoxin, chiém ty 1¢ 1an lugt 1a 11,7% va 8,3%, khdéng c6 mau nao vuot giGi han cho phép.
Mot s6 ddc t6 vi ndm khong phét hién trong cac mau dugc khao sat, bao gébm: deoxynivalenol,
fumonisin B1.

Trong s6 43 mau nhiém doc t6 vi ndm dugc khao sat, c6 17 mau phat hién doc t6 vi ndm
vuot gidi han cho phép theo quy dinh QCVN 8-1:2011/BYT, chiém ty 1¢ 5% téng s6 mau dugc
lay (Hinh 3).

30%
£ 25.0%
5 asm .
>
9
L 20%
o]
g
S 15%
=
o
=S
S 10%
= 6.7%
N -
i 05% 2.5% 17% 2.5%
= 0.0% "
00%

Banh keo Bt thinh trégn Bot ngl chc  Thye phim  Nguyénliéu  Gia vi cde loai
dinh diréng  bao vésirc  thyc pham
khoe

Mau thuc phdm céc loai
Hinh 3. Ty 1¢ (%) mau nhiém djc t6 vi ndm vigt miic quy dinh theo QCVN 8-1:2011/BYT

Nhom mau gia vi la nhém c6 ty 1é nhiém mycotoxin cao nhdt trong dé ¢6 10 mau chia
mycotoxin vugt ML. Ham lugng mycotoxin trong cac mau dao dong trong khoang tii 9 - 78 ug/
kg, trong khi mtic t6i da cho phép cua aflatoxin Bl la 5 pg/kg, cua aflatoxin tong la 10 pg/kg.
Mau thuc pham lay tai Ha Noi c6 ty 1é nhiém mycotoxin cao nhat 6 nhom gia vi va ngii c6c chua
qua ché bién. Cac mau nay hau hét 1a cac mau khong cé nguodn goc ré rang, dugc thu mua & cac
chg truyén thong trén dia ban thanh phé Ha Noi. Ty 1é s6 mau nhiém mycotoxin & cac tinh Ha
Noi, Ha Giang, Bac Giang lan lugt 1a 14,7, 12, 16% (Bang 6).

Bdng 6. Ty lé mau nhiém mycotoxin & cdc tinh

Déi tugng mau Ha Noi Ha Giang Bic Giang
Bdnh/keo 0 (0%) 0 (0%) 1 (10%)
Bot thinh tron 5 (16,7%) 0 (0%) 0 (0%)
Bot ngii coc dinh dudng 1(3,3%) 1(6,7%) 6 (40%)
Thuc phdm bdo vé siic khée 0 (0%) 0 (0%) 2 (20%)
Nguyén liéu thuc phdm 9 (30%) 1(6,7%) 2 (13,3%)
Gia vi cdc logi 7 (35%) 7 (70%) 1(10%)
Téng s6 22 (14,7%) 9 (12%) 12 (16%)
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4. KET LUAN

Quy trinh phén tich déng thoi cac doc t6 vi ndm bédng sic ky long khdi phd hai 1an da
dugc ap dung dé xac dinh 05 nhoém ddc t6 vi ndm trong 300 mau thuc phidm cac loai. Ty 1¢ mau
nhiém mycotoxin vugt gidi han t6i da cho phép khoang 5%, cht yéu tap trung vao nhom gia vi
va nguyén liéu ngii c6c chua qua ché bién. Cac doc t6 vi ndm bi phat hién vugt qua gisi han cho
phép la aflatoxin, ochratoxin A. Cac mau nhiém mycotoxin vugt quy dinh gom: 01 mau banh
keo, 01 mau bt ngti cd¢c dinh dudng, 04 mau nguyén liéu thuc phdm, 10 mau gia vi. Ngoai ra,
ddc t6 ochratoxin A da dugc phat hién trong nhom thuc phdm bao v¢ stic khoe 6 mtic ham
lugng cao, 46 pg/kg, méac du hién chua cé quy dinh giéi han t6i da cho loai thuc phdm nay.
Nhoém nghién ctiu dé xudt tiép tuc gidm sat tinh trang nhiém mycotoxin & cac doi tugng nay
trong cac nam tiép theo d€ co s6 liéu danh gia day da hon.
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The occurrence of mycotoxins in food collected from
some northern provinces of Vietnam in 2019

Nguyen Thi Ha Binh, Nguyen Ngoc Son, Nguyen Thi Lan, Tran Cao Son
National Institute for Food Control, Hanoi

Abstract

This study investigated the content of aflatoxin, ochratoxin A, zearalenone, deoxynivalenol
and fumonisin B1 in some food product. Samples were extracted and cleaned by QUEChERS
approach. The extract was measured by liquid chromatography tandem mass spectrometry.
The positive samples were reconfirmed by standard methods using immunoaffinity extraction.
The detection limit of the method for aflatoxin, fumonisin B1, ochratoxin A, deoxynivalenol,
zearalenone were 0.5, 30, 0.5, 60, and 3.0 ug/kg, respectively. The recoveries of all analytes were
in the range of 70 - 110%. The repeatability coefficient of variation were in the range of 5,1 - 13%.
Among the 300 food samples tested, there were 43 samples detected with studied mycotoxins,
accounting for 14.3%, mainly focusing on unprocessed cereals. In which, 10 spice samples, 04
peanuts and sesame samples, 01 candy sample, 01 sample of nutritious cereal flour, and 01 food
supplement sample were found to be contaminated with aflatoxin, ochratoxin A exceeding the
maximum level of Ministry Of Health according to QCVN 8-1:2011/BYT.

Keywords: LC-MS/MS, aflatoxin, ochratoxin A, deoxynivalenol, zearalenone, fumonisin B1.
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