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Abstract

Arsenic (As) is a known human carcinogen, uptake of As causes adverse health effects
such as cardiovascular diseases, skin diseases, and a variety of cancers (skin, lung). Rice
grain is the most consumed cereal in Vietnam and accumulates higher concentrations of As
compared to other cereal crops. In this study, the As content in rice and its risk
characterization in the Red River Delta region were investigated. Rice samples were
collected from traditional markets in Ha Nam, Nam Dinh, Thai Binh, Hung Yen, and
supermarkets in Hanoi. The results showed that the average As concentrations in rice
samples from traditional markets (0.178 mg/kg; 0.058 - 0.290 mg/kg) were higher than those
from supermarkets (0.147 mg/kg; 0.092 - 0.189 mg/kg) (p < 0.05). Rice samples had a total
As concentration to meet National technical regulation on rice for national reserve (QCVN
06:2019/BTC). The As concentration in supermarket rice is below the maximum allowable
level according to CODEX standard. The chronic daily intake for children and adults is
0.0023 mg/kg/day and 0.0010 mg/kg/day, respectively, within the allowable limits based on
CODEX standards.
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Danh gia ham luong Arsenic (As) trong gao va rii ro sic khoe ¢ mot so
tinh khu vuc ddng bang séng Hong

Nguyén Thi Phwong Mai*, Pinh Thi Diu’, Nguyén Manh Khai®,

Pham Thanh Nam?!, Dwong Thi Hanh?

'Khoa Moéi truong, Truong Dai hoc Khoa hoc tw nhién,

Bai hoc Quéc gia Ha N¢i, Ha Noi, Viét Nam

2Vién Khoa hoc cong nghé Nang luong va Moi truong, Vién Han lam Khoa hoc va
Cong nghé Viét Nam, Ha Néi, Viét Nam

Tom tit

Arsenic duoc liét ké 1a chat gay ung thu & ngudi, hap thu As gy anh huong dén sic
khoe con nguoi, gay ra mot sb bénh nhu cac bénh vé phoi va tim mach, ton thuong da va nhiéu
loai bénh ung thu. Gao 13 ngudn lwong thyuc duoc tiéu thu chil yéu ¢ Viét Nam va c6 kha niang
tich lily As cao hon so véi cac thuc pham khéc. Trong nghién ctru ndy, ham luong As trong
gao va rui ro strc khoe cta As voi ngudi dan ¢ khu vuc dong bang song Hong duoc danh gia.
Cac mau gao duoc léy tai cac cho truyén théng & mot s6 tinh Ha Nam, Nam Dinh, Thai Binh,
Hung Yén va siéu thi & Ha Noi. Két qua cho thay, ham luong As trung binh trong cic mau
gao & cho truyén thong (0,178 mg/kg; 0,058 — 0,290 mg/kg) cao hon so voi As trong miu gao
& siéu thi (0,147 mg/kg; 0,092 — 0,189 mg/kg) (p < 0,05). Cac mau gao dugc phan tich ¢6 ham
luong As dat Quy chuan k¥ thuat d6i voi gao du trit qubc gia (QCVN 06:2019/BTC). Ham
luong As trong gao & siéu thi dudi muc tdi da cho phép theo quy dinh cia CODEX. Luong
tiéu thu hang ngay udc tinh d6i véi tré em va ngudi 16n lan luot 1a 0,0023 mg/kg/ngay va
0,0010 mg/kg/ngay, gia tri ndm trong giéi han cho phép theo tiéu chuan CODEX.

T khoa: As, gao, dac tinh rui ro.

1. PAT VAN PE

Arsenic (As) dugc liét ké 1a chat gay ung thu & nguoi theo Co quan Nghién ciru Ung
thu Quéc té (IARC). Liia 1a cay trong c6 kha ning tich liiy ham lugng As cao hon so v6i ciy
lwong thuc khac [1]. Nhiéu nguyén nhan lam ting ham luong As trong gao nhu tudi nudc
bé'mg nudc ngém c6 ham lugng As cao, dat tréng laa bi 6 nhiém boi cac hoat dong cong
nghiép, khai thac khoang, diéu kién ky khi trong canh tac [2]. Dac biét, laa dugc trong &
viing c¢6 ham luong As ty nhién cao ciing c¢6 thé lam ting ham luong As trong gao [3]. Mic
dil gao c6 kha nang tich liiy As cao nhung gao van 1a ngudn lwong thuc chinh ctia 50% dan
s6 thé gidi va 1a ngudn thuc pham duogc sir dung hang ngay & Viét Nam. Hap thu As qua
duong an udng 13 nguy co anh huong dén stc khoe con ngudi gy ra cac bénh vé phoi va
tim mach, ton thuong da va nhiéu loai bénh ung thu [4]. Chinh vi vy, danh gia rui ro st
khoe con ngudi do tidu thy thyc pham c6 chira As 1a can thiét dé gitp cac nha hoach dinh
chinh sach xdy dung hiéu qua chién lugc kiém soat 6 nhiém dé bao ton méi truong va bao
ve suc khde con nguoi.
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Tai Viét Nam, dong bang séng Hong duoc xac dinh 1a ving 6 nhiém As nghiém trong,
ham luong As trong nudc ngdm ¢ mirc trung binh gap khoang 16 lan so v6i Quy chuin
QCVN 01-1:2018/BYT (0,01 mg/L) [5]. Chinh vi véy, laa trong ¢ ving dong bang soéng
Hdng c6 nguy co 6 nhiém As tir ngudn nude tudi tiéu. Viée st dung gao & ving bi 6 nhiém
As c6 thé anh hudng dén sire khoe con ngudi. Vi cac 1y do trén, nghién ctiru ndy duoc thyuc
hién nham: (1) xac dinh néng d0 arsenic téng $6 trong cac mau gao dugc ti€u thy & vung
ddng bang song Hong, (2) tién hanh danh gia rui ro sire khoe théng qua viée tiéu thu gao.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. LAy mAu va phén tich

Trong nghién ctru ndy, cic mau gao duoc mua tai cac cho/cira hang & cac tinh Ha Nam,
Nam DPinh, Théi Binh, Hung Yén va siéu thi tai Ha N§i. Thong tin vé cac mau gao (loai gao,
nguén géc) duoc ghi lai trong qua trinh léy mau, cac mau thu thap dai dién cho loai gao duoc
tré)ng va tiéu thu ¢ khu vuc léy mau. S6 luong va loai gao bao gé)m: 15 mau gao dugc léy tai
Duy Tién, Ha Nam (gao ND502, GS55, TH08, HTO1), 03 mau dugc léy ¢ Hung Yén (Thai
Xuyén, Bic Thom 7), 03 mau duogc léy & Nam Dinh (BC15 va ADI 30), 02 mau dugc léy o
Théi Thuy, Thai Binh (Pai thom), 09 mau gao dugc mua tai siéu thi & Ha N1 (gao bai
Thom, gao Co6 May, ST25, gao thom RVT, tdm Dién Bién, Thién Kim huong lai, gao Tran
Chau huong, Japonica, Nhat Ban, gao Dai thom). Céac mau gao dugc dung trong tui zip co
khoa va van chuyén vé phong thi nghiém tai khoa Méi truong, truong Pai hoc Khoa hoc tu
nhién. Sau d6, khoang 20 g mau dugc dong nhét, nghién nhé va tién hanh phan hay mau.
Can chinh x4c khoang 0,5 g mau vao 6ng Teflon, thém 7 mL HNO3 70% va 1 mL H,0, 30%
va phan huy bang 16 vi séng Ethos One (Milestone, Y). Mau sau khi phan hily duoc chuyén
sang coc thily tinh, dun nhe & 105°C dé loai HNO3 du va chuyén sang méi truong HCI. As
tong sd trong mau gao dugc xac dinh trén thiét bi quang phd héap thu nguyén tir két hop voi
thiét bi tao khi hydrua (HVG — AA — 7000, Shimadzu, Nhat Ban) theo TCVN 6626:2000.
Thuc hién phan tich mau tréng, mau lap, mau thém chuéin duge xac dinh cung vdi qua trinh
phan hiy gao. Chuan As c6 nong d6 tir 0,5 pg/L; 1 pg/L; 2 pg/L; 5 pg/L; 10 ug/L va 16
ng/L duoc pha tir dung dich chuan gbc 1000 mg/L As (Merk, Puc). Gidi han phat hién
(LOD) va giéi han dinh lwong (LOQ) ctia As trong gao lan luot 13 0,01 mg/kg va 0,02 mg/kg.
Hiéu suat thu hoi As dat tir 85 — 93%.
2.2. Danh gia rui ro suc khoe

MO hinh danh gia rti ro sttc khoe ctia Cuc Bao vé moi truong My [6] dugc stir dung dé
wéc tinh lugng tiéu thy hang ngay (CDIi) dbi voi nguoi trudng thanh va tré em theo cong
thirc sau:

C; X IR;
CDIl =
BW;

Trong d6, Ci 1a ndng dd As trong gao (mg/kg); IRi: lwong gao tiéu thu hang ngay (330

g/ngay dbi voi nguoi 16n va 204,7 g/ngay dbi voi tré em ) [7]; BWi: trong luong co thé ( 55
kg d6i voi nguoi 16n; 15 kg ddi véi tré em) [8].
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3. KET QUA VA BAN LUAN

3.1. Ham lwgng As trong gao

Két qua phan tich ham luong As tai cac cho truyén thdng va siéu thi & ving dong bang
song Hong dugc chi ra ¢ Hinh 1. Két qua cho thdy ham luong As trung binh trong cac mau
gao & cho truyén théng (0,178 mg/kg; 0,058 — 0,290 mg/kg) cao hon so v6i As trong mau
gao & siéu thi (0,147 mg/kg; 0,092 — 0,189 mg/kg) (p < 0,05). Két qua nay cao hon so véi
cac miu gao duoc ldy ¢ Ha Nam (0,115 mg/kg) [10], Hb Chi Minh (0,125 mg/kg) [7],
Mexico (0,17 mg/kg) [3]. Tuy nhién, ham lugng As trong nghién ciru nay thap hon so véi
ham luong As trong cac mau gao & khu vuc bi 6 nhidm As nhu khu vuc khai khoang Béc
Kan (0,29 mg/kg) [11], HA Nam (0,225 mg/kg) [12].

0.30 -

020 A

0.10 4 RASTS e

mg/ky

0.00 i B BUSHE '
Che truyén thdng Siéu thi

Hinh 1. Ham leong As trong gao & cho truyén thong va siéu thi

Ham luong As trung binh trong cic mau gao tiéu thu & khu vic dong bang song Hong
120,168 mg/kg (tir 0,058 dén 0,290 mg/kg). Tat ca cac mau gao duoc phan tich ¢6 ham lugng
As trong gidi han cho phép theo Quy chuan ky thuat Quéc gia ddi véi gao du trir Qudc gia
(QCVN 06:2019/BTC) (ham lugng As tong sb: 1,0 mg/kg). Néu ham luong As tong thap
hon gi6i han téi da cho phép theo tiéu chuan CODEX [13] thi khong can thir nghiém thém
As v0 co va mau kiém nghiém dat yéu cau theo tiéu chuan CODEX. Trong nghién ctru nay,
ham lugng As trong mau ldy & siéu thi déu thap hon giéi han cho phép theo tiéu chuin
CODEX (0,2 mg/kg). Piéu nay cho thiy cic mau gao trong siéu thi nay dat tiéu chuan
CODEX. Béi véi cac miu gao duogc lay & cho, ham luong As tong 16n hon mie tdi da cho
phép theo quy dinh CODEX, vi vy can x4ac dinh As v6 co dé c¢6 danh gia chinh xac hon.
3.2. Panh gia rii ro sirc khoe

Két qua tinh toan luong tiéu thu hang ngay (CDIi) danh gia rui ro sitc khoe do tiéu thu
gao chita As & cho truyén thong va siéu thi thudc dong bang song Hong duogc chi ra ¢ Bang
1.
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Bdng 1. Luwong tidu thy hang ngay (CDIi) déi Véi tré em va ngueoi 1on
¢ khu viee dong bang sdng Hong
CDI (mg/kg/ngay)

Nong dg (mg/ke) Tré em Ngwoi lom
Trung binh 0,168 2,3x103 1,0x 1073
SD 0,064 8,8 x 10 3,9x10*
Lén nhét 0,290 3,9x10° 1,7x 103
Nho nhét 0,058 7,9x10% 3,5x10%

Két qua tai Bang 1 cho thiy luong tiéu thy hang ngay udc tinh dbi v6i tré em va ngudi
16n 1an luot 13 0,0023 mg/kg/ngay (0,0008 — 0,0040 mg/kg/ngay) va 0,0010 mg/kg/ngay
(0,0004 — 0,0017 mg/kg/ngay). Luong hap thu As vo co hang tudn (PTWI) theo tiéu chudn
CODEX la 0,015 mg/kg-thé trong, twong duwong 0,0021 mg/kg-thé trong/ngay [13]. Do do,
udc tinh lugng As hip thu hang ngay thong qua viéc tiéu thy gao cta nghién ciru nay déi véi
nguoi 16n thip hon tiéu chuan CODEXN. Nguoc lai, lugng As hap thu hang ngay dbi voi
tré em cao hon khong dang ké so véi tiéu chuan CODEX. Cac gi tri ndy twong duong véi
gia tri CDI (0,0013 mg/kg/ngay) dugc bdo cdo bdi Chu Dinh Binh va cong su & khu vuc Ha
Nam [10]. Két qua nay ciing cao hon so véi nghién ctru & Thanh phd H6 Chi Minh (0,00035
— 0,00055 mg/kg/ngay) [7] va Mexico (4,7 x 10 ° mg/kg/ngay) [3]. Su khac biét vé lidu
luong tiéu thu c6 thé 1a do sy khac biét vé trong luong co thé va luong gao tiéu thu & ting
khu vuec.

Két qua nghién ctru nay chua phat hién bang chang vé rui ro sic khoe do an gao co
chira As boi cac han ché sau: thir nhat 12 dé danh gia cu thé hon vé rui ro ung thu do tiéu thu
thuc phém co6 chira As, cac loai thuc phém khéc nhu rau qua, thit, c4, nudc uéng. .. can phai
nghién ctru danh gia; thtr hai 1a trong nghién ciru ndy méi chi xac dinh ham lugng As tong
sb trong gao, chua thyc hién xac dinh duoc riéng r&€ As hitu co va As v co nhu As (IIT) hodc
As (V); ¢& mau nghién ctru con nho, méi thuc hién léy mau & 4/11 tinh, chua dai dién cho
toan vung dong bang song Hong, do d6, can md rong quy mod va pham vi trong cic nghién
ctru tiép theo.

4. KET LUAN

Trong nghién ctru ndy, ham luong As trong gao va riii ro sirc khoe clia As & mot sd
tinh khu vic ddng bang séng Hong dugc danh gia. Két qua nghién ctru cho thiy, ham luong
As trung binh trong cac mau gao & cho truyén thong (0,178 mg/kg; 0,058 — 0,290 mg/kg)
cao hon so véi As trong mau gao & siéu thi (0,147 mg/kg; 0,092 — 0,189 mg/kg) (p < 0,05).
Tat ca cac mau gao duoc phan tich c6 ham luong As dat Quy chuan k¥ thuat qudc gia (QCVN
06:2019/BTC). Luong tiéu thy hang ngay udc tinh ddi véi tré em va nguoi 16n lan luot 1a
0,0023 mg/kg/ngay va 0,0010 mg/kg/ngdy, gia tri nam trong gidi han cho phép theo tiéu
chudn CODEX. Dé c6 danh gia chinh xac vé rui ro sitc khoe do phoi nhiém As & khu vuc
nghién ctru can phai c6 nhitng nghién ctru trong thoi gian dai va lién tuc, ciing nhu phan tich
ngudn gy 6 nhiém As va cac dang As trong cac loai thuc pham khac nhau.
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