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ABSTRACT

Objectives: Description of Aflatoxin B1 contamination in rice and rice products, samples collected
at traditional markets in Can Tho city, December 2024.

Method: A total of 130 rice samples were analyzed for Aflatoxin B1 quantification. Mycotoxin
analysis was performed by high-performance liquid chromatography using fluorescence detection.
Test results are evaluated according to QCVN No.8-1:2011/BYT.

Results: The average concentration of Aflatoxin B1 in processed rice was 1.28 g/kg; processed rice
products were 1.27 ug/kg; and rice that had to be pre-processed before use was 4.27 ug/kg. The
results showed that 78.5% of the samples were contaminated with mycotoxins and 15.4% of the
samples exceeded the allowable standard.

Conclution: 15.4% of rice and rice product samples taken from traditional markets in Can Tho city
in 2024 had Aflatoxin B1 concentrations were exceeded the allowable standard.
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TOM TAT
Muc tiéu: M6 ta thyc trang nhi’ém‘Aﬂatoxin B1 trong trong gao va san pham tir gao, mau duoc lay
tai cac chg dén sinh ¢ thanh ph6 Can Tho thang 12/2024.
Phwong phap nghién ciru: Tong s6 130 mau gao va san pham tir gao da dugc phan tich dé dinh
lugng Aflatoxin B1. Phan tich doc to nam moc bang phuong phap sac ky long hi¢u nang cao su dung
detector huynh quang. Két qua dugc danh gia theo QCVN s6 8-1:2011/BYT.
Két qua: Nong do trung binh cuia Aflatoxin B1 trong gao da ché bién 1a 1,28 pg/kg; san pham tir gao

da ché bién 11,27 Hg/kg; gao phai so ché trude khi s dung 1a 4,27 pgrkg. Két qua chi ra rang 78,5%
mau nhiém doc té nam méc va c6 15,4% mau 1a vuot gidi han téi da cho phép.

Két luan: C6 15,4% mAiu gao va san pham tir gao ldy tai cac cho dan sinh tai thanh phé Can Tho

nam 2024 c¢6 nong do Aflatoxin B1 vuot gigi han cho phép.
Tir khéa: Aflatoxin B1, gao va san pham tir gao, Can Tho.

1. PAT VAN PE

Aflatoxin B1 (AFB1) 1a doc té ndm méc duoc tim thay
trong nhiéu loai thuc pham ciia con ngudi. PoC té ndm
méc 1a chit chuyén hda thi cip doc hai cé trong tu
nhién duoc san sinh bai cac loai nim Aspergillus
flavus, Aspergillus parasiticus. AFB1 1a doc t6 nim
méc duoc biét dén nhiéu nhat, chit doc va nguy hiém
nhét trong s6 cac doc t nam mdc thuong xuat hién
trong thuc pham [1].

Vé doc tinh, AFB1 la chit gay quai thai, va la cht gay
ung thu. Co quan Nghién ciru Ung thu Qudc té
(International Agency for Research on Cancer - IARC)
dd xép AFB1 la chét giy ung thu nhom 1 & nguoi, va
cha yéu anh huéng dén gan [2].

Hau hét cac doc td nAm méc cé tinh 6n dinh nhiét cao,
ngay ca ¢ nhiét do > 100°C chung cling khong bi phéan
hay bai nhiét. Do d6 trong qua trinh niu nuéng hay bao
quan lanh thuc pham khdng thé phan hay AFB1 [3].
AFB1 c6 lién quan dén phoi nhidm cip tinh va man tinh
& nguoi. Phoi nhiém lidu cao chat gay 6 nhidm c6 thé
din dén non, dau bung, tham chi tir vong, trong khi phoi
nhiém man tinh vai liéu lugng thap trong thoi gian dai

*Tac gia lién h¢

c6 thé dan dén ung thu gan. Anh huéng stc khoe ddi
v6i phoi nhim man tinh khac bao gdom: ung thu biéu
md té bao gan, cham phat trién ¢ tré em va suy giam hé
théng mién dich [4]. Do vay, phan tich va dinh lugng
AFB1 trong thyc pham la can thiét.

Can Tho nam trong ving khi hau nhiét déi gié moa,
néng 4m quanh nam va day la mot trong nhitng nguyén
nhan ndm méc phat trién va san sinh doc t AFB1 trong
thuc pham.

Nghién ctu thuc trang nhidm doc t6 nAim mébc AFB1
trong mot so loai ngdi coc va san pham ché bién van
chua dugc thuc hién ¢ Can Tho. Vi thé, muc tiéu cua
nghién cau nay la danh gia thuc trang nhiem AFB1
trong gao va san pham tir gao tai Can Tho va so sanh
vai tiéu chuan cho phép (TCCP).

2. PHUONG PHAP NGHIEN CUU

2.1. Dia diém, thoi gian, c& miu va héa chit nghién
clru

- Dja diém nghién ctru: mau gao va san pham tir gao
dugc lay tai cac ho kinh doanh, cira hang ban Ié ¢ cac
chg truyén thong tai Can Tho.
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- Thoi gian nghién ctu: 1dy miu vao thang 12/2024,
thoi gian xét nghiém tir thang 1/2025-3/2025.

- C& mau: téng s 130 mau bao gom 20 mau gao da qua
ché bién, 45 mau san pham ché bién tir gao, 65 miu gao
phai so ché truéc khi sir dung. Mau duoc lay ngau
nhién tir c&c ho kinh doanh, ctra hang ban 1é & cac cheg
truyén thong tai Can Tho. Mau dugc bao quan ¢ Khoa
V¢ sinh Quan d6i, Hoc vién Quan y, nhiét d6 bao quan
1a -4°C cho dén khi dugc phan tich.

- Phuong phap ldy maiu: liy miu theo TCVN
9027:2011 (1SO 24333:2009).

- Hoéa chat, chat chuan: dung dich chuan AFB1 duogc
mua tr Sigma-Aldrich. Metanol (CHsOH), axetonitril
(CH3CN), axit axetic (CHsCOOH), natri clorua (NaCl),
mononatri phosphat (NaHPO,), dinatri hydro phosphat
(NazHPO,), kali dihydro phosphat (KH2PO4), natri
hydroxit (NaOH), Kali clorua (KCI) déu duoc mua tir
Merck.

2.2. Phwong phap phan tich AFB1

DPoc t6 nAm méc trong thuc pham dugc dinh lwong
bang may sac ky long hiéu ning cao (HPLC) két hop
vai detere huynh quang. Quy trinh phan tich bao gom
3 budc chinh: chuan bi mau (chiét mau), tach bang cot
ai lyc mién dich, va phan tich HPLC.

- Chiét mau: AFB1 thuong tan trong dung mdi hiru co
phan cuc nhu metanol, cloroform va axetonitril, nén
cac dung moi nay thuong duge sir dung dé chiét mau.
Két qua nghién ciru ciia chung toi cho thiy dung moi
chiét metanol c6 hé sé thu hoi cao nhit dé phan tich
AFBL1. Do do, chung t6i lya chon dung méi chiét 1a
metanol.

Phuong phap duoc sir dung dé chiét AFB1 dya trén
phuong phap AOAC 999.07. Cac mau thuc phdm dang
ran dugc xay nho, tron déu, dam bao tinh déng nhét.
Can 5 gam mdi mau, tron v6i 1 g NaCl va 25 ml
metanol:natri bicacbonat 0,5% (7:3 V/v), lic dén khi
méu va dung méi duge tron déu. Sau khi ly tam, liy 7
ml dung dich pha loang v4i 28 ml dung dich dém PBS
0,1M pH =7,4. Dich chiét duoc loc qua giéy loc soi
thity tinh. Thu 1y 25 ml dung dich loc dé lam sach trén
cOt IAC (cot 4i luc mién dich).

- T4ch bang cot &i luc mién dich: AFB1 sau d6 duoc
tach chiét bang cot 4i lyc mién dich. Mau thé duoc bom
Va0 cot, trong qué trinh di chuyén do c6 4i lyc cao véi
khang thé khang AFB1 nén khang nguyén duoc giir lai
trén cot. AFB1 sau d6 dugce rira giai bang 1 ml metanol
dé loai boé phuc hop khoi cot, mau duoc thu trong cac
lo riéng biét dé phan tich séc ky.
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- Phan tich HPLC: sau khi 1am sach mau bang cét &i luc
mién dich, phuong phap HPLC st dung detector huynh
quang duoc dung dé phan tich AFB1. Quy trinh phan
tich nhu sau: hén hop pha dong bao gom 1 lit
H,O:MeOH: ACN (600:250:150 v/v/v), 350 pul HNO3
4M va 120 mg KBr, téc do dong la 0,8 ml/phdt. Loai
bo bot khi con trong pha dong bang siéu am. HPLC
(Alliance TM e2695,Waters, My) dugc trang bi cot
C18 (dwoc str dung lam pha tinh) va dau do huynh
quang. Bé dinh lwong AFB1, dau do huynh quang sir
dung song kich thich (365 nm) va song phat xa (435
nm). Qué trinh rtra giai duoc thuc hién ¢ ché @6 dang
dong (thanh phan caa pha dong, ap suat 1a khong doi
theo thoi gian).

2.3. Kiém soat chét lwgng

- Xay dung dudng chuan cho AFB1: dudng chuan dugc
xay dung bang cach pha dung dich ¢ cac nong do khéc
nhau: 0; 0,5 ng/ml; 1 ng/ml; 2 ng/ml; 4 ng/ml. Hé sb
tuong quan bang 99,61% cho thdy méi quan hé tuyén
tinh trong pham vi nong d nghién ciu.

- Heé s6 thu hoi: dé danh gia do tin cay cua phuong phép,
hé s6 thu hdi duoc tinh trong quy trinh phan tich. Mau
duoc thém chuan & nong d6 khac nhau tir nong do thap,
trung binh, cao. Két qua ¢ bang 1 cho thay, hé s6 thu
hoi dao dong tir 91,0-97,1%. Theo huéng din cua
Association of Official Analytical Chemists (AOAC),
hé s thu hdi cho phép trong khoang 70-125%. Két qua
hé sé thu hoi trong nghién ciru cua ching toi chi ra rang
phuong phap c6 d6 chinh xac cao va c6 thé sir dung dé
phan tich AFB1.

Bdng 1. Két qud hé sé thu héi ciia AFB1

MAu AFB1
Thém chuan (ug/l) 1 5 10
Két qua do duoc (ug/l) | 091 | 472 | 9,71
Hé s6 thu hdi (%) 91,00 | 94,50 | 97,10

2.4. Phan tich sé li¢u

Nong do AFB1 dugc phan tich thong ké va trinh bay
dgdi dar]g trung binh + SD. Nong d6 khéng phét hién
bang thiét bi xét nghiém dwoc, ching téi quy wéc 12 0,0.
Két qua xét nghiém duoc danh gia theo Quy chuan Ky
thugt Quoc gia QCVN s6 8-1:2011/BYT déi Vi gisi
han 6 nhiém doc to vi nam trong thuc pham cia Bo Y
té ban hanh.

Dir ligu duoc phén tich bing ANOVA. Tit ca dir ligu
duoc phan tich bang SPSS (version 19.0, IBM Corp.,
Armonk, NY, USA).
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3. KET QUA NGHIEN CUU
3.1. Nong d trung binh AFB1 trong gao va san pham tir gao da ché bién, gao phai so ché trwéc khi sir dung
Bdng 2. Thuc nhiém AFB1 (ug/kg) va ti 18 viret TCCP trong mét sé logi thuc pham tgi Can Tho

Ten miu Nong d¢ (ug/kg) S6miu | Tilgvwet | Giéihan thi da
Min | Max | Mean = SD | vugt TCCP | TCCP (%) | cho phép (ug/kg)
Gao da ché bién
Grovasin | (e 20) 00 |3,72 | 1,28 +3,59 4 20,0
pham tir gao [ PR ~
da ché bién |20 PAm 920 42| g | 3,83 | 127+ 3,58 11 24,4 2
(n = 65) che bién (n = 45)
Chung 0,0 [3,83| 1,27 +3,52 15 23,0
Gao phéi_sor ché trude khi sir 00 | 00 | 427+353 5 7.7 5
dung (n = 65)

Bang 2 trinh bay gia tri nho nhat, gia tri I6n nhat, nong do trung binh caa AFB1 trong mét sb thuc pham. Trong
khi nong d6 trung binh cia AFBL trong gao phai so ché Ia cao nhat, thi gié tri nho nhat thugc vé san pham tir gao
da ché bién véi két qua lan luot 13 4,27 pg/kg va 1,27 ng/kg. Thém vao do, gia tri Ion thir 2 thuge ve gao da ché
bién vai két qua la 1,28 pg/kg. Trong khi san pham ché bién tir gao ¢ ti 1¢ vugt TCCP cao nhat véi két qua 1a
24,4%, thi gia tri thap nhat thugc ve gao phdi so ché truge khi st dung véi két qua 1a 7,7%. Két qua nghién ctu
cuia chding toi chi ra rang 20% mau gao da ché bién 1a vt TCCP.

Bing 3. Néng dj trung binh ciia AFB1 (lg/kg) trong geo va sdn pham tir ggo di ché bién, gao phai so ché
trwdc Khi s dung tei Can Tho

Tén miu Gao San pham tir gao da ché bién | Gao phai so ché trudce khi sir dung
(n=20) (n=45) (n=65)
S6 mau khéng nhigm 5 16 7
Ti 1¢ khong nhiém (%) 25 35,5 10,7
S6 mau nhiém 15 29 58
Ti I& nhiém (%) 75 64,5 89,3
Mead + SD (pg/kg) 1,28 + 3,59 1,26 + 3,58 4,27 £ 3,53

Bang 3 chi ra nong do trung binh cua AFB1 trong ngii
cbe tai khu vuc nghién cau. Néng do trung binh cua
AFB1 trong ngii coc theo thir ty giam dan 1a: gao phai
so ché truge khi st dung > gao > san pham tr gao da
ché blen Két qua cua chung tai r6 rang chi ra rang hon
1/5 s6 mau ¢6 néng d6 AFB1 nho hon LOD, tuy nhién
s6 mau nhiém AFB1 da duoc tim ra trong nghién ctru
cua ching tdi. Ti 1& nhiém AFB1 cao nhat thudc vé gao
phai so ché trudc khi st dung véi két qua 13 89,3%. Ti
I& nhiém AFB1 thap hon thudc vé gao va san pham tir
gao da ché bién véi két qua 1an luot 12 75,0 % va 64,5%.

3.2, Thuc trang nhiém AFB1 trong ‘mot so thuc
pham tai Can Tho, so sanh véi gidi han toi da cho phép

Bdng 4. Nong dg trung binh AFBL1 (pg/kg) trong geo,
ngd ¢ Can Tho'va so sanh vdi gidi han téi da cho phép

Poc td nam méc AFB1
Min (png/kg) 0,0
Max (ug/kg) 22,30
Mean £ SD (ug/kg) 2,77 £ 3,75
S6 mau nhiém 102
Ti 1& nhiém (%) 78,50
Ti Ié vugt TCCP (%) 15,40

Nong dé trung binh cia AFBL trong gao va san pham
tir gao da ché bién va gao phai so ché trude khi su dung
la 2, 17 pg/ke. Két qua ¢ bang 4 rd rang chi ra rang cd
28 mau la khong phat hién AFBI1, tuy nhién s6 mau
nhiém da duoc tim ra trong nghlen clru ctia chung toi.
Ti 1é nhiém AFBI 14 78,5% trong d6 c6 15,4% la vuot
TCCP.

4. BAN LUAN

So sanh néng do AFB1 trong thyc pham tai Can Tho
véi cac nghién ciu khac ¢ Viét Nam, mie do nhiém
doc t6 nam méc 1a khac nhau dang ké giira cac nghién
ctu. Trong khi ndng d6 AFB1 trong gao va san pham
tir gao trong nghién ctu cua ching tdi ¢6 két qua tuong
ddng vai nghién ciu cua Minh Tri Nguyen va Bui Thi
Mai Huong [5-6], thi nghién cau cua Thanh Duy
Nguyen lai c6 két qua cao hon nhleu so véi nghién cau
cua chlng toi [7]. Tuy nhién, nong d6 chat can phan
tich va so luong mau gao nhiém cd thé thay d6i theo
mua, do vay can theo ddi thuong xuyén va thuc hién
céc bién phap phong ngira dé nang cao chat lugng san
pham.

Két qua nghién ctu & bang 2 chi ra rang, sy nhiém doc
t6 nAm mdc duoc tim thiy trong nghién ciru cua ching
t6i. Chiing t6i di quan sat thiy rang 20% mAau gao da
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ché bién, 24,4% san pham tir gao da ché bién va 7,7%
gao so ché c6 ndng d6 AFB1 vuot gidi han téi da cho
phép.

Nong d6 trung binh cua doc té nam méc trong gao va
san pham tir gao & Can Tho 1a 2,77 pg/kg. Nong do
trung binh cua chat can phan tich trong gao & Can Tho
1a cao, diéu nay c6 thé 1a do diéu kién van chuyén va
bao quan thuc pham con kém.

Thém vao do, chung 61 quan sat thay rang 78,5% mau
c6 phéat hién nhlem AFB1 trong tong s6 mau duogc phan
tich. Mic du da s cac mau nhiém AFB1 trong nghién
ctru cua chung toi la dat TCCP nhung néu tiép xuc 1au
dai & ndng d6 thap co thé anh huong dén sirc khoe cua
con ngudi. Piéu ndy cd thé anh huong dén sac khoe
ngudi tiéu dung khi phoi nhiém mét lwgng nho AFB1
trong thoi gian dai.

Evert Ting W.T da chirng minh rang, nhiét do 35°C va
do am 90-94% la diéu kién thuan lgi dé ndm ting
truong va san sinh AFB1 [8]. Déi chiéu véi thoi diém
chding toi lay mau (thang 12/2024) cho thdy, day 1a thoi
dlem co nhi¢t d6 va do am thuan loi cho su phat trién
nam mac.

Nhiém doc AFB1 man tinh xay ra do phoi nhiém véi
doc té nam mdc nay trong thoi gian dai. Ung thu gan 1a
nhiém d6c man tinh & ngudi va day 14 ung thu pho bién
trén thé giai, trong d6 hon 80% cac trudng hop 1a ¢ cac
nuée dang phat trién [9]. Han ché sir dung cac thuc
pham bi nhiém doc té nam méc, bao quan thuc pham
t6t co thé 1am giam phoi nhidm doc té ddi vai con
nguoi.

Nghién ctu cua ching toi tap trung vao danh gia thuc
trang nhidm doc té nim mébc AFB1, tuy nhién mot sb
doc té ndm méc c6 thé xuat hién dong thoi trong mot
loai thuc pham. Piéu dang lo ngai 1a ngudi tiéu thy thuc
pham c6 thé phoi nhidm véi nhiéu loai doc té nAm mdc
trong cting mét loai thuc pham. Thém vao do, gii han
nghién ciru cua chiing toi 1a chua danh gia duoc moi
nguy sirc khoe ddi véi doc td nam méc. Nghién ciu tiép
theo can danh gia thyuc trang nhidm mot s6 doc té ndm
méc trong thuc pham hay gap ¢ Viét Nam. Tiép theo,
chiing t6i s& danh gia mic do phoi nhiém AFB1 trong
ché d6 an udng, chi s6 nguy co (Hazard Index) va anh
hudng caa doc té nam méc 1én sirc khoe con ngudi.

5. KET LUAN

Nong do trung binh cia AFB1 trong 130 mau nghién
ctru 12 2,77 pglkg véi ndng do cao nhét 1a 22,30 ug/kg.
Ti 1¢ nhiém AFBI1 trong nghién ctru ctia chiing t6i 1a
78,5%, trong d6 15,4% mau vugt TCCP. Picu nay
ddng nghia véi viée sir dung cac thuc phim nay trong

thoi gian dai c6 thé anh hudng dén sire khoe ngudi tiéu
ding. Do d6 can c6 phuong phap thich hop dé dam bao
a0 va san pham tir gao dugc an toan. Bién phép truyén
thdng 1a nang cao nhan thirc cia ngudi dan va phan tich
doc chat nén duoc tién hanh thuong xuyén vi phoi
nhiém véi AFB1 nong do thap trong thoi gian dai co
thé anh huong dang ké téi stc khoe cua nguoi tidu
dung.
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