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INITIALLY ESTIMATE THE RISK OF MERCURY EXPOSURE VIA
CONSUMING ORANGE-SPOTTED SPINEFOOT (Siganus guttatus
BLOCH, 1787) BASED ON THE TARGET HAZARD QUOTIENTS (THQ)
IN QUANG BINH COASTAL AREA

BUOC DAU UGC TINH NGUY CO PHOI NHIEM THUY NGAN
KHI TIEU THU CA DIA NAU (Siganus guttatus BLOCH, 1787) DUA VAO
CHI SO NGUY HAI (THQ) TAI VUNG VEN BIEN QUANG BINH

V6 Vin Thiép, Lé Thi Thu Phwong, Nguyén Thi Huwong Binh
Truong Pai hoc Quang Binh

ABSTRACT: Although fish play an essential role in the daily diet, consuming fish is
also considered a risk of adverse health effects because they can accumulate pollutants in
the aquatic environment, such as Hg. From October 2021 to May 2022, a total of 60
samples of Siganus guttatus were collected in the coastal area of Quang Binh to assess the
risk of mercury exposure from consumption by applying the estimation method of the target
hazard quotient. Mercury in the muscles was analyzed by cold vapor atomic absorption
spectroscopy. The results showed the accumulation of Hg in muscle was relatively low, the
estimated daily intake of mercury exposure was within the safe threshold, and the target
hazard quotient value was less than one. At the time of the study, there was no detected risk
of mercury exposure via consuming Siganus guttatus.

Keywords: Health risk, mercury, Siganus guttatus, target hazard quotient.

TOM TAT: Cdi lc nguon dinh dwdng quan trong trong ché dg dn hang ngay, tuy nhién
viéc tiéu thy cd ciing dwoc xem 1 nguy co dnh hiedng xau dén sirc khoé béi chiing cé kha
ndng tich luj cdc chat 6 nhiém trong méi truong nude, nhie thuy ngan. Tir théng 10 ndm
2021 dén théng 5 ndm 2022 60 mau cé Dia ndu da dwoc thu thdp tai viing ven bién Quang
Binh d@é ddanh gid nguy co phoi nhiém thuy ngadn khi tiéu thu lodi cd nay bang viéc dp dung
phuong phdp wde tinh chi sé nguy hai. Thuy ngdn trong co ciia cé Dia ndu dé dwoc phdn
tich bang phirong phdp quang phé hdp thu nguyén tir hod hoi lanh. Két qua cho thdy ham
lwong Hg tich luy trong co twong doi thdp, wéc tinh heong thuy ngdn phoi nhiém hang ngay
nam trong ngudng an toan, gid tri chi sé nguy hai nhé hon 1. Tai thoi diém nghién civu chira
phat hién riti ro vé viéc phoi nhiém thuy ngdn khi tiéu thu ca Dia ndu.

Tivkhéa: Cd Dia ndu, chi sé nguy hai, nguy co sikc khée, thuy ngan.

1.PATVANDPE

Thuy ngan (Hg) 1a mét kim loai dgc
hai, khong c6 chuc nang sinh hoc [1]. Hg
xem nhu 12 mot kim loai phd bién trong cac
chat gdy nén sy 6 nhiém cua ving ven bién
va ctra song, chung cé xu hudng tich tu va
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phéng dai sinh hoc trong cac chudi thir an,
vi vay chiing d& dang xAm nhap véo co thé
sinh vat dudi nudc, nhu ca (nhét la dang
Methyl thiy ngan)[2].

Cé4 déng vai tro rat quan trong trong
ché d6 in udng cua con ngudi, khong chi



cung cip protein, cac yéu td vi lugng thiét
yéu; ma con cung cap Vitamin D, Canxi,
dic biét cac axit béo omega 3 - rat quan
trong vé mat sinh hoc va lién quan dén viéc
giam nguy co mac bénh tim mach [3]. Tuy
nhién, viéc ti€u thu cé cling dugc xem la
nguy co anh huéng xiu dén sirc khoe ctia
ngudi tiéu thu vi chung 6 thé tich lily sinh
hoc cac chat 6 nhiém tir méi truong nude va
trong chudi thirc an, nhit 1a ca o nhiing
ving 6 nhiém [4]. Co quan Bao vé Méi
truong Hoa Ky (United States
Environmental Protection Agency -
USEPA) di dé xuat phuong phap dua vao
chi s6 nguy hai (Target Hazard Quotient -
THQ) dé udc tinh cac nguy co tiém an dén
suc khoé nguoi ti€u thu ca gép phai thong
qua qua trinh tiéu thu chung [5]. Trén thuc
té, phuong phap nay di duoc cac nha khoa
hoc trén thé gidi 4p dung tir lau va ching
minh tinh hitu dung trong céc nghién ctru
cua minh truéc do [6, 7]. Tai Viét Nam,
trude ddy ciing da c6 mot sd nghién ciru
dugce cong bd lién quan dén tng dung
phuong phap nay dé tinh toan nhitng nguy
co anh hudong dén stc khoé ngudi tiéu thu
cd, tuy nhién ) luong con rathan ché [8,9].

Cé Dia nau (Siganus guttatus) thude
ho cd Dia, bd cad Vugrc, 16p Ca vay tia, la loai
ca c6 gia tri kinh té va ham lugng dinh
dudng cao. Chiing thudng sdng & tang giita
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va ting mit, 14 1oai ca pho bién tai ving ven
bién Quang Binh. Tuy nhién, cic sd liéu
cong bd vé ham lugng kim loai niang noéi
chung va Hg néi riéng con han ché. Do do,
muc dich cia nghién ctu nay la danh gia
nguy co phoi nhiém Hg thong qua viéc tiéu
thu ca Dia ndu. Tir 46, c6 nhitng khuyén cdo
kip thoi cho nguoi dan. Két qua nghién ciru
nay s& 1a mot dan liéu quan trong bd sung
va0 s6 liéu con thiéu ¢ Viét Nam néi chung
va Quang Binh ndiriéng.
2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1.Thu miu

Téng cong 60 mau ca Dia nau (Hinh 1)
da duoc thu mua truc tiép tir cac ho ngu dan
doc theo ving ven bién, cira song tir thanh
phé Bong Hai dén xa Canh Duong, huyén
Quang Trach, tinh Quang Binh. Thoi gian
thu mau duoc chia 1am hai dot, dot 1 tir
thang 10 nam 2021 dén thang 12 nam 2021
(30 mau), dot 2 tir thang 3 dén thang 5 nam
2022 (30 mau). Cac mau ca duoc thu mua
vao sang sém (sau khi ngu dan danh bat
1€n), con tuoi, nguyén ven, sau d6 dugc can,
do, 1ay vay theo thir . Phan co ¢ lung duoc
thu thap, bé trong tui nilon c6 dan nhan va
duogc bao quan ¢ nhiét do -22 dén -18°C tai
phong thuc hanh Vién Nong nghiép va Moi
treong, Truong Pai hoc Quang Binh cho
dén khi phan tich.
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Hinh 1. C4 Dia néu tai viing ven bién tinh Quang Binh (Anh: V5 Vian Thiép)

2.2. Phén tich thuy ngan

Nong d6 thuy ngan dugc do bang
phuong phap quang phd hép thu nguyén
tr hoa hoi lanh (CV-AAS). Tit ca cac
phan tich déu duoc 1ap lai hai 1an, gia tri
trung binh cta hai lan duoc xem 1a két
qua cubi cung, gia tri duoc hién thi véi
don vi pg/g trong luong udt (w.w). Bo
1éch chuan tuong dbi (RSD) 1a 2,6%, do
thu hoi (Recovery) 1a 97,1%, budc song
la 253,7 nm, khe do la 0,5 nm.
2.3. Panh gia rui ro strc khée

U6c tinh lugng kim loai tiéu thu
hang ngay (Estimated daily intake -
EDI).

EDI cua mdi kim loai nang tinh

theo cong thuc sau [10]:

5D — CM x CONS
N BW

Trong do:
EDI: 1a lugng tiéu thu Hg udc tinh

hang ngay (g/ngay);
CM: 1a ham lugng Hg trong co ca
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(ng/g w.w);

CONS: la ti I¢ tiéu thu cd hang nay
(g/ngay);

BW: la trong luong trung binh cua
nguoi trudng thanh.

Uéc tinh chi s6 nguy hai (THQ)
[10]

TH _ LN 1073 (2
Q=475 ¥107° )

Trong do:

THQ: chi sb nguy hai;

RfD: ti 1é tham chiéu duoc thiét 1ap
bo1 Co quan Bao vé Méi truong Hoa Ky.
2.4. Phan tich théng ké

Céc s lidu dugce thu thap trén phﬁn
mém Excel, sau d6 xur 1y phan tich théng

ké duoc thuc hién voi phén mém
Statistica 13,3 (StatSoft, Ba Lan).
3. KET QUA VA THAO LUAN

Két qua phép do sinh tric (chiéu
dai, can nang) va ham lugng Hg trong co
c4 Dia nau duoc thé hién & Bang 1.

Theo d6, trung binh chiéu dai va



can nang lan luot 12 18,817 cm, 156,327
g. Gia tri nho nhat va 16n nhét cua chiéu
dai do dugc 1an luot 12 8 cm va 25,3 cm,
twong Gmg voi gia tri nho nhat va 1én
nhét cia can nang ghi nhan duogc lan lugt
la 33,2 g va 271,4 g. Trudc do, trong
cong bd vé phép do sinh tric cua cé Dia
ndu tai ving bién phia bic Mindanao,
Philippines ctia Regis va cs (2018) cho
thay kich thudc lén hon tai viung bién
Quang Binh, cu thé chiéu dai dao dong
tr 19,7 — 27,7 cm tuwong Gng véi can
nang tr 197,4 — 219,9 g [11].

Gia tri trung binh, nho nhét va 16n
nhat ctia ham lugng Hg thu duoc 1an luot
la 0,027, 0,001 va 0,056 pg/g. So vébi
Quy chuan k¥ thuat Qudc gia ddi véi gidi
han 6 nhiém kim loai nang trong thuyc
pham ctia BO Y té nam 2011 (Hg: 0,5
ng/g w.w) [12], gia tri trung binh vé ham
lugng Hg trong co ca Dia nau thu mau
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tai viing ven bién Quang Binh déu dudi
ngudng cho phép (0,027 ng/g), ké ca gia
tri 16n nhat thu dugc (0,056 pg/g). Véi
két qua nay, budc dau cho thdy sy tich
lily cua Hg ¢ trong co cua ca Dia ndu ¢
ven bién Quang Binh 1a twong d6i thip.
Hién nay, chua co nhiéu sb liéu cong bd
vé ham luong Hg trong co ¢4 Dia nau &
cac ving khac nhau dé c6 nhiing so sanh
vé sy tich luy Hg. Tuy nhién, can phai
khang dinh rang, cing mot loai c4 nhung
& cac dia diém khac nhau thi sy tich liy
cua kim loai trong co thé 1a khac nhau,
vi su tich Iy nay chiu anh hudng boi cac
yéu sinh hoc va phi sinh hoc bao gdm
moi truong séng cua ca, nhiét do nudec,
gi4 tri pH, ndng d6 oxy hoa tan, dang héa
hoc cta cac kim loai trong nudc. Ngoai
ra, cac yéu t6 nhu tudi, gidi tinh, trong
lugng co thé ciing anh hudng dén su tich
Ity céc kim loai [13].

Bang 1. Cac gia tri trung binh, d¢ 1éch chuén, nho nhat va 1én nht cta chiéu dai,
can nang va ham luong Hg trong co ca Dia nau tai Quang Binh

Chiéu dai Can nang Ham luong Hg
(cm) (2) (ug/g)
Gid tri 18,817 156,327 0,027
trung binh
Gia tri
! 8,000 33,200 0,001
nho nhat ’ ’ ’
Gia tri 25,300 271,400 0,056
16n nhat
B0 léch 4096 62,035 0.013
chuan

Gia tri trung binh, nho nhét va 16n
nhat ctia ham lugng Hg thu dugc lan
luot 12 0,027, 0,001 va 0,056 pg/g. So

v6i Quy chuan k¥ thuat Qudc gia d6i voi
gi¢i han 6 nhiém kim loai ning trong
thuc pham cua B Y té nam 2011 (Hg:
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0,5 ng/g w.w) [12], gia tri trung binh vé
ham luong Hg trong co ca Dia néu thu
mau tai ving ven bién Quang Binh déu
dudi ngudng cho phép (0,027 pg/g), ké
cé gid tri 16n nhat thu dugc (0,056 pg/g).
Vi két qua nay, buéc dau cho thiy su
tich 1lly cia Hg ¢ trong co cua ca Dia
nau ¢ ven bién Quang Binh 14 tvong ddi
thap. Hién nay, chua c6 nhiéu sb liéu
cong bd vé ham lugng Hg trong co ca
Dia nau ¢ cac vung khac nhau dé co
nhiing so sanh vé su tich luy Hg. Tuy
nhién, can phai khang dinh ring, clng
mot loai ca nhung & cac dia diém khac
nhau thi su tich liy cia kim loai trong
co thé 1a khac nhau, vi su tich liiy nay
chiu anh hudng boi cac yéu sinh hoc va
phi sinh hoc bao gom méi truong séng
cua ca, nhié¢t do nudc, gia tri pH, néng
do oxy hoa tan, dang hoa hoc cua cac
kim loai trong nudc. Ngoai ra, cac yéu
t6 nhu tudi, gidi tinh, trong luong co thé
cling anh hudng dén sy tich liy cac kim
loai [13].

Trén thuc té, van dé tiéu thu ca
khong gidng nhau & cac ho gia dinh, cac
Itra tudi, cac ving mién khac nhau. Theo
Han va cs. (1998), tan suit tiéu thu ca
duoc phan thanh bén nhém: nhém an
nhe (it hon 2 bira/tudn), nhom an vira
phai (2 d&én 6 bira/tuan), nhém an nhiéu
(7 @én 14 bira/tudn) va nhém an cao nhét
(16n hon 14 bira/tun) [14]. Theo do, ti
18 tiéu thu ca dién hinh dao dong tur 8.6
dén 70 g/ngay. Bén canh d6, dbi véi
nguoi tiéu dung cao nhu nhém ngu dan
sinh sdng vung ven bién, séng, ao ho ¢6
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thé 1én dén 139 g/ngay [14]. C6 thé noi
rang, phwong phap huéng dén ché do an
udng hang ngay 1a mot cong cu dang tin
cdy dé diéu tra ché d6 an udng clia nguoi
dan vé mutc d6 dinh dudng ciing nhu céac
chét gdy 6 nhiém, qua d6 gop phan cung
cdp thong tin quan trong vé hiéu qua
dinh dudng tiém ning hodc véan dé tiép
xtc voi chat gy 6 nhiém trong thuc
pham [15].

Theo T6 chiac Lwong thuc va
Noéng nghiép Lién Hop Qudc (FAO)
udce tinh lugng ca ti€u thu trung binh
trong nam 2018 1a 20,5 kg/nguoi/ndm
trén toan thé gioi. O Viét Nam, lugng ca
ti€u thu trung binh cua nguodi dan ca
nudc la 14,6 kg/nguodi/nam, cac tinh ¢
ving nti Ty Bic 1a 6,8 kg/ngudi/nim,
khu vuc dong bang song Cuu Long 1a
24,4 kg/nguoi/nam, trong khi do6 &
Quang Binh va céc tinh mién trung la
16,6 kg/ngudi/nam [16]. Hién tai, chua
c6 sb lidu vé lugng ti€u thu trung binh
cua loai ca Dia nau trén dia ban tinh
Quang Binh. Do dd, trong nghién cuu
nay, chiing t6i 4p dung theo hudng dan
cua Trung tdm Gng dung an toan thuc
pham va dinh dudng cua My (Center for
Food Safety and Applied Nutrition -
CFSAN) vé viée chép nhan dua vao s
liéu tiéu thu ca trung binh dé tinh toan
lugng Hg tiéu thy hang ngay [10]. Dua
vao s liéu luong ca tiéu thi trung binh
hang ndm, ching t6i tinh toan duogc
lugng tidu thy ca trung binh hang tuin,
sau do6 tinh duogc lugng ti€u thu trung
binh hang ngay ¢ Quang Binh (CONS)



khoang 45,479 g/ngay.

Theo T. Quoc Cuong, trong lugng
trung binh nguodi trudng thanh nam va
nit (BW) ctia Viét Nam lan luot 1 58,4
va 50,8 kg [17]. Ti 1é tham chiéu RfD
ctia thuy ngin dugc thiét 1ap boi Co
quan Bido vé Moi truong Hoa Ky la
0,0003 pg/g/ngay [18]. Sau khi tinh
toan, gia tri EDI va THQ d6i voi viéce
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ti€u thu cd Dia ndu ¢ nam gidi va nir gidi
tai Quang Binh duogc trinh bay ¢ Bang
2. Theo d6, két qua udc tinh lugng tiéu
thy hang ngay ¢ nam va nir giGi lan luot
12 0,021 va 0,024 (ng/kg trong lugng co
thé/ngay), twong ung véi két qua udc
tinh chi s6 nguy hai theo thw ty 14 0,070
va 0,081 ng/g.

Bang 2. Gia tri EDI va THQ cua thuy ngéan tai Quang Binh

EDI (ug/kg trong luong co thé/ngay) THQ (ng/g)
Nguoi tiéu Nguoi tiéu Nguoi tiéu Nguoi tiéu
thu nam thu nit thu nam thu nit
0,021 0,024 0,070 0,081
PTDI: 0,714 pg/kg trong lugng co thé/ngay

PTDI: lwong kim loai éin vao hang ngay ¢é thé chdp nhdn dwoc tam thoi (Provisional

Tolerable Daily Intake)

Déi chvié'u voi luong Hg @n vao hang
ngay co thé chap nhan dugc tam thoi
(Provisional Tolerable Daily Intake - PTDI)
duoc thiét 1ap boi T chuc Luong thyc va
Néng nghiép Lién Hop Quéc (FAO), to
chirc Y té Thé giéi va Bo Y té Viét Nam
(0,714 nug/kg trong lugng co thé/ngay) [19,
20], cho thiy rang nguy co phoi nhiém Hg
thong qua ti€u thu cd Dia ndu hang ngay ¢
nam va nir gioi tai tinh Quang Binh tuong
dbi thap, nam trong ngudng an toan. Theo
Co quan Bao vé Moi trudng Hoa Ky, néu
két qua tinh toan vé gia tri chi sd nguy hai
cua Hg nhé hon 1 thi viéc ti€u thu loai ca do
13 an toan, néu gia tri nay 16n hon 1 thi &
muc dang lo ngai, dac biét néu trén 5 thi &
mirc bao dong do [5]. Nhu vy, két qua udc

tinh chi s6 nguy hai ciing cho thdy chua c6
bat ky rai ro nao vé ham luong Hg khi tiéu
thu c4 Dia ndu tai thoi diém nghién ctru.

Tuy nhién, ddy méi chi 1a bude dau
déanh gia mirc do rui ro cho nguoi tiéu thu ca
Dia nau va mai tap trung vao mét kim loai,
dé c6 nhimg du bao hoan thién va day du
hon can tiép tuc nghién ctru mod rong nhidu
kim loai nang khac va chuyén sau trong cac
bao cao tiép theo. D@)ng thoi, dua vao cac
khuyén nghi cia FAO/WHO ciing nhu Vién
Dinh dudng vé luong tiéu thu khuyén nghi
(Total Reference Intake — TDI) dé dénh gia
luong an vao trén timg khau phan an thuc té
dé dua ra cac két luan mang tinh thuc tién
nhat.
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4.KETLUAN

Ham luong Hg tich luy trong co ca
Dia nau tai ving ven bién Quang Binh
tuong ddi thip (0,027 pg/g). Cac rui ro phoi
nhiém voéi Hg thong qua viéce tiéu thy ¢4 Dia
nau tai ving ven bién Quang Binh di duoc
tinh toan, két qua tai thoi diém nghién cuu
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