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ABSTRACT

Objective: Assess some risk indicatiors to the health of people in Hanoi due to Aflatoxin Bl
contamination foods.

Research objects and methods: Cross-sectional descriptive study with analysis. The research
subjects are rice, corn, peanuts and sesame samples in Dong Da district and Quoc Oai district, Hanoi,
collected from January 2022 to March 2023.

Results: Study results showed that the estimated daily intake (EDI) of Aflatoxin B1 in collected
cereal samples ranged from 4.8-8.1; 4.3-7.0; 2.8-4.5 and 2.8-4.5 ng/kg body weight/day for age
groups 3-6 years old, 7-11 years old, 12-18 years old and over 18 years old, respectively. The HQ
values for all age groups > 1; however, the HI values were < 1. The estimated average risk of liver
cancer is 0.1664-0.2820; 0.1481-0.2425; 0.0969-0.1579 and 0.0978-0.1560 cases/year/100,000
people for age groups 3-6 years old, 7-11 years old, 12-18 years old and over 18 years old,
respectively.

Conclusion: Although the overall health risks from dietary exposure to Aflatoxin B1 is low, bad
influence for health can occur, especially when consumed during long periods of time.
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TOM TAT

Muc tiéu: Lugng gia mot s chi s6 nguy co ddi véi strc khoe ciia cong dong dan cu Ha Noi do nhiém
Aflatoxin B1 trong thuc pham.
Poi twong va phlro’ng phap nghién ciru: Nghién ciu md ta cit ngang c6 phan tich. Dbi tuong

nghién ctru 1a cac mau gao, ngd, lac va virng tai quan Péng Pa va huyén Qudc Oai, Ha Noi (thoi
gian tir thang 1/2022-3/2023).

Két qua: Két qua nghién ciiu cho thay luong hap thu uéc tinh hang ngdy (EDI) cua Aflatoxin B1
trong cac mau ngii coc thu thap trong khodng 4,8-8,1; 4,3-7,0; 2,8-4,5 va 2,8-4,5 ng/kg can néng/ngay
dbi vai cac nhom 3-6 tudi, 7-11 tudi, 12-18 tudi va trén 18 tudi. Gia tri HQ ddi véi cac nhom tudi
16n hon 1; tuy nhién, cac gia tri HI < 1. Nguy co ung thu gan trung binh dugc udc tinh 1an luot 13
0,1664-0,2820; 0,1481-0,2425; 0,0969-0,1579 va 0,0978-0,1560 ca/nam/100.000 dan ddi voi cac
nhom 3-6 tudi, 7-11 tudi, 12-18 tudi va trén 18 tudi.

Két luan: Mic du nguy co tdng thé cho suc khoe do ché d6 an udng tiép xtc véi Aflatoxin Bl la
thap, nhung nhitng anh huong xau cho sirc khoe c6 thé xay ra, dac biét 1a khi tiéu thy trong thoi gian
dai.

Tur khoa: Aflatoxin B1, rui ro, ung thu gan.
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1. PAT VAN PE

Aflatoxin B1 la chat chuyén hda thir cip duoc tao ra
béi cac chung nam khac nhau, la chat gdy ung thu tu
nhién manh nhat duoc biét den va da duoc Co quan
Nghién ctru Ung thu Quoc te phan loai la chat gay ung
thu nhom 1. Phoi nhiem mot lugng 16n Aflatoxin B1
trong thoi gian ngan c6 the dan den nhiém doc cap tinh
Vai triéu chiing la ton thuong gan nghiém trong, vang
da, xuat huyét, phu né va ta vong. Bén canh do, viéc
tiep xuc véi Aflatoxin B1 lieu thap trong thoi gian dai
€O thé gay trc ché mien dich, roi loan chirc nang dinh
dudng va ung thu [1].
Ha Noi voi dac diem khi hau, thoi tiét dai dién cho mién
Bac, c6 nhiét d6 va d6 am cao, anh hudng dén ty 1€ va
nong do nhiém doc to vi nam Aflatoxin B1 trong luong
thuc, thuq pham. Thoi tiét am va am la diéu Kién thuan
lgi cho nam Aspergillus flavus phat trién ¢ mot so loai
thyc pham nhu dau phong va ngd. Trong mét khao sat
tai mot s6 tinh mién Bac Viét Nam, D6 Hiru Tuan va
cong su nhan thay cé 19,1% mau gao, 30,2% mau ngd
va 23,6% mau lac nhiem Aflatoxin B1 vai nong d6 cao
nhat la 25,0 pg/kg [2].
Chung t6i thuc hién nghién ctu ndy nhim muc tiéu
luwgng gia mot so6 chi s6 nguy co doi véi suc khoe cua
cong dong dan cu Ha Noi do nhiem Aflatoxin B1 trong
thuc pham.
2. POI TUQNG, PHUONG PHAP NGHIEN CUU
2.1. Péi twgng nghién ciru
Mot sb loai thuc pham nhu ng6, gao, lac va virng trén
dia ban nghién cuu bao gom cac san pham chua qua
ché bién va d3 qua ché bién tai co s¢ kinh doanh.
- Bia diém ldy miu: quan Péng Pa va huyén Qudc Oai,
Ha Noi.
- bia diém nghién ctu trong labo: cac mau thuc pham
dugc xét nghiém tai Labo An toan thuc pham, Khoa Vé
sinh Quan doi, Trung tdm huan luyén, nghién ctru va
dao tao Y hoc Quan su, Hoc vién Quéan y.
- Thoi gian nghién cuu tir thang thang 1/2022-3/2023.
2.2. Phwong phap nghién ciru
* Thiét ké nghién ctru: nghién ciru mo ta cat ngang co
phéan tich.
* C& mau: 180 mau, bao gom 80 mau gao Vva c4c san
pham tir gao, 40 mau ngd va cac san pham tir ngd, 60
mau lac, virng va cac san pham tir lac, virng.
* Phuong phéap chon mau: str dung phuong phap chon
mau ngau nhién nhiéu giai doan.

- Chon quén/huyén: chon chu dich quan Péng Da
va huyén Quoc Oai, dai di¢n cho 2 ving kinh te (ving
ndi do6 va vung san xuat néng nghiép).

- Chon phurong/xa: chon ngau nhién 2 xa/phuong tai
mdi quan/huyén. Thuc té, tai quan Ddng Pa thyc hién
0 phuong Nga Tu S va phuong Kim Lién; tai huyén
Quoc Oai thyc hién ¢ x& Phu Cat va xa Tuyet Nghia.

- Chon co so ldy mau: tai cac xa/phudng duoc lya
chon vao nghién cau lap danh sach cac dai ly, siéu thi,
co s¢ kinh doanh. Lwa chon co s¢ lay mau theo phuong
phap ngau nhién hé thong, moi xa/phuong chon 5 co
SO.

- Chon mau: tai mdi co s¢ lay mau, chon 4 mau
gao/san pham tr gao; 2 mau ngd/san pham tir ngo; 3
mau lac/virng/san pham tir lac va ving.

Nhu vay téng sé mau thu thap duoc 1a 180 mau.
* Phuong phap thu thap thdng tin:

- Phuong phap ldy miu: ldy mau theo TCVN

9027:2011 (1SO 24333:2009).

- Phuong phap xét nghiﬁém: Xac dinh ham luc_rr]g
Aflatoxin B1 trong thuc pham bang phuong phap sac
ky long hiéu nang cao (HPLC) theo TCVN 7596-2007.

- Phuong phéap danh gia: danh gia theo Quy chuan
Ky thuat Qubc gia déi véi gi6i han 6 nhiém doc t6 vi
nam trong thuc pham QCVN sb 8-1:2011/BYT cua Bo
Y té ban hanh.

- Kiém soat chat lugng: gisi han phét hi¢n 12 0,5
ug/kg, g~i('7i han dinh luong 14 1,5 pg/kg. Ty 1€ thu hoi
trong moi loai san pham dao déng tir 98,4-105%.

- Uéc tinh luong Aflatoxin B1 hap thu hang ngay:
dit liéu 6 nhiém doc t6 ndm méc lién quan dén nhing
chat khong duoc phat hién va nhiing chat nam dudi gioi
han dinh luong (< LOQ) c6 thé gay ra su khong chic
chan trong cac mé hinh phoi nhiém.

Mtc d6 phoi nhiém trong ché do an uéng duoc udc tinh
bang cach xem xét st dung muc tiéu thu ¢ dinh véi
cac Qi tri thay ddi (mean, median, maximum va
probability values) cua muac do doc té nim méc
va dugc xem xét trong 3 truong hop: gidi han trén (<
LOQ = LOQ) (upper bound-UB), gidi han trung binh
(< LOQ = 1/2 LOQ) (medium bound-MB) va gidi han
dudi (< LOQ = 0) (lower bound-LB) dugc dua vao
nghién ctru nay dé khéc phuc su khdng chic chan.
EDI ciia tac nhan duoc xac dinh bang phuong trinh:
EDI = CPTVN x W thuc pham/Bwtb
(ng/kg.bw/ngay).
Trong d6: + CDTVN la ham lugng doc t6 vi nam trong
thuc pham (ug/kg).

+ W thuc phim 1 luong tiéu thu thuc pham

trung binh hang ngay (kg/nguoi/ngay).

+ Bwtb 1a can nang trung binh cua co thé

(k).
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Bdang 1: Can ngng trung binh, lwgng tiéu thy
trung binh hang ngay ¢ cac nhom tuéi khac nhau
tai Ha Ngi (theo Do Haru Tuan va céng su [3])

. Can ning Lwgng tiéu thu
NNGM Jtrung binh | trung binh (g/ngay)
(kg) Gao | Ngo | Lac va virng
3-6 tuoi 1555 |168,6| 7,9 2,2
7-11 tudi 26,5 [2289] 26,6 38
12-18tudi| 48,3 [267,8| 35,0 4,4
> 18 tudi 55,2  |286,6| 53,2 4,8

- Chi s6 nguy co dich HQ dugc xac dinh theo cong
thirc: HQ = EDI/RfD, trong d6 RfD la li€u lugng tham
chiéu (RfD = TDso).
Pdnh gid két qua:

+ Khi HQ < 1: khong anh huéng dén sirc khoe nguoi
tiéu thu.

+ Khi HQ > 1: ¢6 nguy co tiém tang dnh huong stc
khoe nguoi tiéu thu.
- Chi sb tépg thuong s6 nguy co HI (Hazard index)
duoc tinh bang céach chia EDI cho TDsy, roi chia cho hé
so an toan la 50.000.

1
HI — Z (EDI/TDs0)

— 50000

TDso I lidu (ug/kg trong lugng co thé/ngay) can thiét
detaora khoi u & mot ntra so dong vat thr nghiém ma
I& ra van khong c6 khoi u ¢ liéu 0. TDso = 0,0002 pg/kg
can nang [4].
Pdnh gid két qua:

+ HI < 1: khong anh huong dén strc khoe ngudi tiéu
thu.

+HI > 1: nguy co rii ro cao dén strc khoe ngudi tidu
thu.

- Panh gia nguy co suc khoe lién quan dén Aflatoxin
B1: HCC risk = EDI x Pcancer.
Trong do: + HCC risk la nguy co ung thu gan.

+ EDI 1a lidu phoi nhidm hang ngay cua
Aflatoxin B1 (ng/kg.bw/ngay).
- Pcancer la kha nang gdy ung thu cua Aflatoxin B1 doi
vai cong dong, dugc tinh theo cdng thuc: Pcancer =
PHBsAQ". pop HBsAg* + PHBSAQ". pop HBsAQ'.
Trong do:

+ PHBsAg*, PHBsAg la ty 1é duong tinh, &m tinh
vai HBSAg trong cong dong.

+ pop HBsAg"*, pop HBsAg'™ la hiéu luc gay ung thu
gan cua Aflatoxin B1 ¢ nguoi duong tinh, am tinh véi
HBsAQ).

Déi v6i nhitng ngudi duong tinh véi khang nguyén bé
mat viém gan B, hiég lyc 12 0,3 ca ung thu mdi nam
trén 100.000 dan. Doi vai nhitng ngudi am tinh vai
khang nguyén bé mat viém gan, hiéu luc 14 0,01 ca ung
thu mdi nam trén 100.000 dan ung véi liéu phoi nhiém
1 ng Aflatoxin B1l/kg.bw/ngay. Mit khac, theo mét
nghién cuu cta Vi Thi Thu Huong va cong Sy nam
2021 & mot s dia phuong khu virc phia Bac Viét Nam,
ty 1¢ nhiém HBV & Ha Nai 14 8,55% [5]. Do d6, chung
t61 wdc tinh ty 1¢ Iuu hanh viém gan B tai cong dong
dan cu Ha Noi 1a 8,55% dé tinh gié tri tiém nang trung
binh (ca ung thu/ndm/100.000 ngudoi véi lieu phoi
nhiém 1 ng Aflatoxin B1/kg.bw/ngay) theo cong thuc
huéng dan cia To chirc Y té thé gidi. Do do, kha nang
gay ung thu cua Aflatoxin B1 d6i véi cong dong dan
cu & Ha Noi la:

Pcancer = 0,3 x 0,0855 + 0,01 x (1-0,0855) = 0,0348.
* Thu thap va xu ly sb liéu: céc sé liéu duoc thu thap,
quan ly trén Excel 2010 va xt 1y theo cac thuat toan
thong ké y sinh hoc vai phan mém SPSS 22.

3. KET QUA NGHIEN CUU
Bdng 2: Nong dj Aflatoxin B1 trong céc logi mdu nghién ciru

Loai san phim Median Mean = SD Q25-Q75 Max D
(ng/kg) (ng/kg) (ng/kg) (ng/kg)
Gao (n =80) 0 1,25 + 2,56 0-1,8 13,5
Ngb (n = 40) 1,6 3,74 £ 6,68 0-3,28 29,1 <0,01
Lac va virng (n = 60) 1,85 443+58 0-8,48 19,7

Nong do Aflatoxin B1 trong cic mau gao, ngd, lac va virng lan lugt nam trong khoang 0-13,5 ug/kg; 0-29,1 pg/kg
va 0-19,7 ug/kg, trong d6 ham luong Aflatoxin B1 trung binh cua lac va virng 1a 16n nhat (4,43 ug/kg), sau d6
dén ngo (3,74 pg/kg) va thap nhat 1a gao (1,25 pg/kg). Bén canh d6, ndng do Aflatoxin B1 16n nhit dwoc phat
hién & ngd (29,1 pg/kg) va thap nhit & gao (13,5 pg/kg). Su khac biét co y nghia théng ké véi p < 0,01.

10
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Bdng 3: Liéu phoi nhiém Aflatoxin B1 (EDI) ciia cac nhom tugi khac nhau

, z. Mean (ng/kg.bw/ngay) Median (Q25-Q75) (ng/kg.bw/ngay)
Nhom tuoi
LB MB uB LB MB uB
3-6 tudi 4,8 6,4 8,1 0 (0-1,5) 2,5(0,3-5,4) | 2,5(0,5-10,8)
7-11 tudi 4,3 5,6 7,0 0 (0-1,9) 2,7(0,5-4,3) | 2,7(0,8-8,6)
12-18 tudi 2,8 3,7 4,5 0 (0-1,3) 1,8(0,4-2,7) | 1,8(0,5-5,5)
> 18 tuoi 2,8 3,6 4,5 0 (0-1,5) 2,3(0,5-2,6) | 2,3(0,5-5,1)

Luwong hap thu wéc tinh hang ngay (EDI) cua Aflatoxin B1 trong cc mau ngii coc thu thap lan luot 12 4,8-8,1;
4,3-7,0; 2,8-4,5 va 2,8-4,5 ng/kg.bw/ngay d6i véi cac nhom tudi 3-6 tudi, 7-11 tuoi, 12-18 tudi va trén 18 tuoi.

Bdng 4: Pdnh gid rii ro sirc khée ciia Aflatoxin B1 vdi cac nhom tudi

) . HQ HI
Nhom tuoi
LB MB UB LB MB uB
3-6 tudi 23,91 32,21 40,51 478 x 10-4 | 6,44 x 10-4 8,1 x 10-4
7-11 tudi 21,27 28,06 34,84 425 x%x 10-4 | 561 x10-4 | 6,97 x 10-4
12-18 tudi 13,93 18,31 22,68 2,79 x 10-4 | 3,66 x 10-4 | 4,54 x 10-4
> 18 tudi 14,05 18,23 22,41 2,81 x10-4 | 3,65x10-4 | 4,48 x 10-4

Gia trj HQ dbi voi cc nhom 3-6 tudi, 7-11 tudi, 12-18 tudi va trén 18 tudi tai Ha Noi ghi nhan duogc lan luot 1
23,91-40,51; 21,27-34,84; 13,93-22,68 va 14,05-22,41. Tuy nhién, céc gia tri HI ddi v6i cac nhom tudi & céc

huyén déu nho hon 1.

Bdng 5: Udc tinh nguy co ung thw ciia cac nhom tudi

, 2. Mean (ca/nam/100.000 dén)
Nhém tuoi
LB MB UB
3-6 tudi 0,1664 0,2242 0,2820
7-11 tudi 0,1481 0,1953 0,2425
12-18 tudi 0,0969 0,1274 0,1579
> 18 tudi 0,0978 0,1269 0,1560

Nguy co ung thu gan trung binh dugc udc tinh & cac
nhom tudi 3-6 tudi, 7-11 tudi, 12-18 tudi va trén 18 tudi
tai Ha Noi lan luot 1a 0,1664-0,2820; 0,1481-0,2425;
0,0969-0,1579 va 0,0978-0,1560 ca/nam/100.000 dan.

4. BAN LUAN

Trong nghién ctu ndy, lidu phoi nhidm duoc wéc tinh
trong thyc pham can phai so ché trudc khi sir dung va
thyc pham su dung truc tiép. Mot sd nghién cuu da
ching minh rang viéc ndu nudng hoac che bién co thé
lam giam dang ké mirc do doc td nim mdc, bao gom ca
Aflatoxin B1, trong thuc pham. Mot nghién ctu ¢
Pakistan udc tinh mac giam Aflatoxin B1 trung binh
khoang 41-51% trong cac phwong thirc niu com khac
nhau [6]. Mét nghién ctru & Han Quéc thiy rang nu in
lam giam dang ké Aflatoxin B1 (giam trung binh 34%)
trong gao [7]. Vi vay muac d6 khir cia Aflatoxin B1 sau
khi ndu & mutrc 34% theo béo c4o cua nghién ctu nay
dugc chling t6i sir dung dé wéc tinh mirc @ phoi nhiém
cling nhu tinh toan nguy co ung thu gan cho nguoi dan

tai cac dia diém Iy mau do tiép xdc voi Aflatoxin B1
trén 10a, ngod, lac va virng.

Panh gi4 phoi nhiém doc t6 nAm méc phu thuoc vao
n(‘)ng do doc t nam méc trong thuc phérn va lugng an
vao. Luong hip thu wdc tinh hang ngay (EDI) cua
Aflatoxin B1 trong cac mau ngii cc thu thap lan luot
la 48-8,1; 43-7,0; 2,8-45 va 28-45 ng/kg cén
nang/ngay d6i vé6i cac nhom tudi 3-6 tudi, 7-11 tudi,
12-18 tudi va trén 18 tudi. Trong nghién clru nay, luong
hip thu udc tinh hang ngay & cac nhém tudi théng qua
viéc tiéu thu gao, ngd, lac va virng da vugt qua gidi han
an toan ¢ tat ca cac mirc phoi nhiém dugc tinh toan
(RfD = TDso=0,0002 pg/kg.bw = 0,2 ng/kg.bw). Két
qua cua chung t6i thap hon so véi két qua duoc bao cao
& Cac Tiéu vuong quéc A Rap Xé Ut véi mic ph0’1
nhiém hang ngay véi Aflatoxin B1 tir gao cao nhét lén
dén 13,6 ng/kg.bw/ngay véi mirc phoi nhiém trung
binh 14 2,93 ng/kg.bw/ngay [8]. Bén canh do, lugng hap
thu wéc tinh hang ngay trong nghién ciru cua chung toi
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lai cao hon so voi mot s6 nghién ciru tai cac qubc gia
khac. Mot nghién ctiru khéc tai Quang Chau (Trung
Quéc) cho thay, EDI cua Aflatoxin B1 & mdi nhom tudi
duoc uwéc tinh nam trong khoang tir 0,48
ng/kg.bw/ngay dén 0,94 ng/kg.bw/ngay va EDI trung
binh dugc udc tinh 1a ng/kg.bw/ngay (khoang tin cay
90% m¢o rong tir 0,21 dén 3,16). Trong so tat ca cac
nhom tudi, nhém 3-6 tudi ¢d EDI cao nhat, vai gia tri
0,94 ng/kg. bW/ngay [9]. M6 hinh tiéu thu gao khac
nhau giita cc qudc gia khac nhau anh hudng dén muic
dd phoi nhiém hang ngay véi Aflatoxin B1 vi mirc do
tiép xtc hang ngay vai chat gay 6 nhidm nay phu thudc
vao mirc d6 6 nhiém va luong gao an vao hang ngay.
Hon nira, loai gao dwgc nghién ciu va diéu kién moi
truong cua dat nuéc anh huéong dang ké dén mac do
phoi nhiém cta nguoi dan.

Bén canh d6, khi so sanh hai nhom ddi twong (nguoi
I6n va tré em), tré em duoc coi 1a nhdm dé bi anh huong
nhat d6i véi hau hét cac chat gay 6 nhidm, vi mic do
phoi nhiém duoc biéu thi bang don vi kg trong lwong
co thé. Liéu phoi nhiém Aflatoxin B1 (EDI) c¢6 xu
huéng giam dan theo nhom tudi, lan luot 13 4,8-8,1;
4,3-7,0; 2,8-4,5 va 2,8-4,5 ng/kg.bw/ngay ddi véi céc
nhom tudi 3-6 tudi, 7-11 tudi, 12-18 tudi va trén 18 tudi.
Bén canh dé, nguy co sic khoe bit loi khdng gay ung
thu dang ké ddi vai con nguoi Vi tat ca cac gia tri tinh
toan cho chi sé nguy hiém (HQ) déu 16n hon 1 trong
khi khdng c6 quan sat thdy anh huong xau dén sirc khoe
(HI <1).

Nghién ctu nay dua trén cac gia tri trung binh EDI,
udc tinh cac trudng hop ung thu gan cé thé xay ra do
phoi nhiém Aflatoxin B1, nguy co ung thur gan trung
binh dugc udc tinh & cac nhom 3-6 tudi, 7-11 tudi, 12-
18 tudi va trén 18 tudi tai quan Déng Pa lan luot 1a
0,1664-0,2820; 0,1481-0,2425; 0,0969-0,1579 va
0,0978-0,1560 ca/nam/100.000 dan. Udc tinh phoi
nhiém tir nghién cau nay cho thdy mirc d6 phoi nhidm
véi Aflatoxin B1 thip hon ¢ nguoi dan Ha Noi so voi
nguoi dan ¢ noi khac, nguy co ung thu gan lién quan
dén viéc tiéu thu gao ¢ Pakistan lan luot 12 0,725 va
0,752 ca/nam/100.000 dan nguoi ¢ nguoi 16n va tré
em [6].

5. KET LUAN

Két qua nghién ciru cho thiy luong hip thu wéce tinh
hang ngay (EDI) ctia Aflatoxin B1 trong cac mau ngil
cdc thu thap co xu huéng giam dan theo nhom tudi, lan
luot la 4,8-8,1; 4,3-7,0; 2,8-4,5 va 2,8-4,5 ng/kg can
nang/ngay d6i v6i cac nhém tudi 3-6 tudi, 7-11 tudi,

12

12-18 tudi va trén 18 tudi. Gia tri HQ ddi voi cac nhom
tudi 16n hon 1; tuy nhién, cac gia tri HI < 1. Nguy co
ung thu gan trung binh dugc udc tinh & cac nhém 3-6
tudi, 7-11 tudi, 12-18 tudi va trén 18 tudi tai Ha Noi lan
luot 1a 0,1664-0,2820; 0,1481-0,2425; 0,0969-0,1579
va 0,0978-0,1560 ca/nam/100.000 dan.
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