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Abstract: Nowadays, cheap snacks with stimulating flavors are popular among students. However,
some snacks may contain heavy metals and minerals at levels that are harmful to long-term health.
The study focused on studying the content of macrominerals, trace minerals, and heavy metals in
eight snack samples collected from grocery stores near schoolzones in Hanoi. The snack samples
were analyzed using ICP-OES equipment. The analysis results detected the range of four
macrominerals (Mg (53-83 mg/kg), Ca (480 - 740 mg/kg), Na (224 - 350 mg/kg), and K (239 - 352
mg/Kkg)); six trace minerals (Se (0 - 0.04 mg/kg), Zn (4.35 - 30.09 mg/kg), Fe (15.64 - 135.67 mg/Kkg),
Mn (2.50 - 7.92 mg/kg), Cr (0.20 - 0.89 mg/kg), and Cu (1.11 - 2.77 mg/kg)), and four heavy metals
(As (0 - 0.01 mg/kg), Sn (0.03 - 0.08 mg/kg), Hg (0.03 - 0.88 mg/kg), and Pb (0.02 - 0.1 mg/kQ)).
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Nghién ctru ham luong muoi khoang va kim loai nang
trong mot s0 do an vt cua hoc sinh

Nguyén Xuén Huan”, B Thanh Nga, Lé Ngoc Bao Tram, Luu Thu Cuc

Khoa Moéi truwong, Truong Pai hoc Khoa hoc Tw nhién, Pai hoc Quo”'c gia Ha Noi,
334 nguye:n Trai, Thanh Xudn, Ha Noi, Viét Nam

Nhan ngay 08 thang 8 ndm 2025
Chinh stra ngay 15 thang 9 nam 2025; Chap nhan dang ngay 30 thang 9 nam 2025

Tém tit: Hién nay, cac loai dd an vat voi gia thanh ré va huong vi kich thich vi giac dugc hoc sinh
yéu thich. Tuy nhién, mot s6 loai dd an vt c6 thé chira cac kim loai nang va chat khoang véi ham
luong gay hai cho sirc khoe. Nghién ctru tap trung 1am rd ham luong cac chit khoang da lugng,
khoang vi luong va kim loai ning trong 8 loai mau dd an vit duoc thu thap tir cac ctra hang tap hoa
Xung quanh cac treong hoc trén dia ban thanh phé Ha Ndi. Cac mau do an vit duoc phéan tich trén thiét
bi ICP-OES. Két qua phan tich phat hién 4 chit khoang da lugng v6i ham lugng dao dong: Mg (53 -
83 mg/kg), Ca (480 - 740 mg/kg), Na (224 - 350 mg/kg), K (239 - 352 mg/kg); 6 chit khoang vi
lugng véi ham lugng dao dong: Se (0 - 0,04 mg/kg), Zn (4,35 - 30,09 mg/kg), Fe (15,64 - 135,67 mg/kg),
Mn (2,5 - 7,92 mg/kg), Cr (0,2 - 0,89 mg/kg), Cu (1,11 - 2,77 mg/kg) va 4 kim loai nang v&i ham lugng
dao dong: As (0 - 0,01 mg/kg), Sn (0,03 - 0,08 mg/kg), Hg (0,03 - 0,88 mg/kg), Pb (0,02 - 0,1 mg/kg).

Tir khéa: Mubi khoang, kim loai nang, dd an vat, hoc sinh, vi luong.

1. Mé dau

Trong bdi canh x3 hoi hién dai, nhu ciu tiéu
ding cac san pham thuc pham ché bién sin, dic
biét 1a cac loai d6 in vit ngay cang trd nén phd
bién ddi vé6i lira tudi hoc sinh, sinh vién. Céc do
an vt thuong co gia thanh ré, mau ma da dang
dugc bay ban tai nhidu cira hang tap hoa nho 18,
xung quanh khu vyc truong hoc khién cho cac
dd an vat nay d& dang tiép can gi6i tré. Nhing
san pham nay thuong c6 gi tri dinh dudng thap
nhung lai hp din béi hinh thirc bat méit, mui vi
thom ngon va gia ré. P6 an vit rat phd bién trong
xa hoi ngay nay, cac loai d0 an vat voi vi ngot
hodc min dac trung rat dugc tré em va thanh
thiéu nién wa thich. Nghién ctru cta Piernas va
Popkin cho thay rang d6 an vat chiém xap xi 27%
luong calo hang ngay cua tré em [1]. Mot trong
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nhitng nguyén nhan lam gia ting su tiép can cua
hoc sinh ddi v6i dd an vat 1a do cac cua hang
thuc phim nho 1¢ c¢6 xu hudng tap trung gan
truong hoc gitp hoc sinh dé dang mua va tiéu thu
cic san pham nay mdi ngdy trén duong dén
truong. Bén canh do, gia thanh cia dd an vit rat
ré va cac huong vi da dang kich thich vi giac hoc
sinh [2]. Tuy nhién viéc tiéu thu qua murc cac loai
d6 an vat giau ning luong va c6 ham lugng dinh
dudng thap c6 lién quan dén nguy co béo phi va
céc bénh tim mach, dic biét & lira tudi hoc sinh
[3, 4], mot s6 do an vit co thé chira cac thanh
phan khong an toan ddi véi sirc khoe nhu ham
luong mudi khoang va cac kim loai nang. Nghién
ctru ctia Yu Gao va cong su dugc thuc hién tai
Thanh phé Tay An, tinh Thiém Tay, Trung Quc
v6i 570 miu ctia 11 nhom d6 an vat gia ré dugc
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ban tai cac cura hang thuc pham nho 1é gan 55
truong tiéu hoc ctia Tay An cho thay ham luong
Pb trong hau hét cac mau déu cao hon nong do
ti da cho phép theo Tiéu chuin Qubc gia Trung
Qudc (GB2762 - 2017) [4]. Fuhrman (2018) da
tuyén bo rang an thie an nhanh va thirc an ché
bién sidn khong lanh manh lam ting gdp 7 lan
nguy co dot quy som [ [5]. P6 an vt chira nhiéu
chat béo c6 thé 1am ting nguy co thoai hoa than
kinh, gdy suy gidm thi luc va thinh lyc. N6 anh
hudng tiéu cuc dén ndo bd bang cach lam ton
thuong cac vung lién quan dén nhiém vy ghi nho,
lam ting nguy co mic chirmg mat tri nhé va bénh
Alzheimer. Ngoai ra, viéc tiéu thy thirc an vat co
lién quan dén ching rdi loan tim than va hanh vi
bao luc & tré em va thanh thiéu nién [6]. Nghién
clru ctia Mozafarian va cong su (2017) da cho
théy viéc tiéu thu do an vat cia tré em va thanh
thiéu nién & Iran 6 lién quan dang ké dén tinh
trang cang thang vé tinh than, bao gdm lo ling,
tram cam, bdi rdi, mat ngl, hung hing va cam
giac vo gia trl [7]. P6 an vat thuong chira nhiéu
dau va tinh bot, ham luong nude rat thap. Ham
lwong vitamin, khoang chat va protein trong hau
hét cac loai d6 an vit déu thp vi chiing dugc san
xudt tir tinh bot va ngii cde voi nhiét do ché bién
thuong cao. Ngoai ra, cac loai db an vat déu dugc
bd sung mudi, cac loai phu gia thuc pham lam

gia tdng huong vi nén chira mft luong 16n natri.
Trong nghién ctru cua M. V. Kraemer va cong
su, ham luwong natri trong 2.945 loai d6 an vat
dugc ban tai cac siéu thi ¢ Brazil c6 ham lugng
natri cao hogc trung binh [8]. Do d6, d6 an vit
dugc xem la khong tt cho strc khoe va dugc cac
chuyén gia dinh dudng khuyén céo khong nén st
dung qua nhiéu loai thyc pham nay [9]. Vi vay,
viéc nghién ctru ham lwong mubi khoang va kim
loai nang trong dd an vit cta hoc sinh tai Viét
Nam 14 rat can thiét nham danh gia muc d6 an
toan cua cac san pham nay ddi voi stuc khoe
nguoi tiéu dung.

2. P6i twong va phwong phap nghién ciru
2.1. Déi twong nghién ciru

Déi twong nghién ctru duoc lwa chon 14 cac
san pham d0 an vat gia ré dudi 10.000 VND/goi
thu thap tai 03 ctra hang tap hoa ban 1& quanh khu
vuc trudng tiéu hoc, trung hoc co s¢ va trung hoc
pho thong tai quan Thanh Xuan cii, Thanh ph
Ha Noi. 80 miu thudc 8 nhom d6 an khac nhau
duoc lay dé phan tich vé ham lugng mudi khoang
va kim loai nang. Théng tin cu thé cac mau duoc
thé hién trong Bang 1.

Bang 1. Biang md ta 8 nhdm mau phan tich

STT Tén thuong mai Sb lugng mau Khbi lugng tinh Xuét xtr Ky hiéu mau
1 My Y 10 24+2g Viét Nam M1
2 Snack bim bim 10 28+2¢ Viét Nam M2
3 Snack Millo 10 159 Viét Nam M3
4 Snack Bite Me 10 20g+2g Viét Nam M4
5 Ong ma thut 10 22+2g Viét Nam M5
6 Snack noodles 10 20 g Viét Nam M6
7 Bim bim canh ga 10 26 g Trung Qudc M7
8 Snack ca vién chién 10 12+2g Viét Nam M8

2.2. Phwong phdp nghién cuu

2.2.1. Xdc dinh @3 am

Do 4m cla cac mau dd an vit duoc xéac dinh
theo TCVN 14237-1:2024 (ISO 712-1:2024).
Mau dugc nghién va cén 5 g mau, chinh xac dén
0,001 g say ¢ nhiét d6 tir 130 dén 133°C dén khoi

hr(.mg‘ khong Qé)i. Tu su chénh lléch khéi lwong
ban dau va khoi lugng sau khi say kho xéac dinh
duoc d6 am cia mau.

2.2.2. Phén hiiy mau

Cén 0,2 g miu phan hiy (v6 co héa) bing
phuong phap 1y hoa véi 4 ml hon hgp hon hop
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gdm axit nitric (HNO3) va axit clohidric (HCI)
dam dic, dugc tron theo ty 18 thé tich 1:3 trong
lo kin dung trong binh ap lyc & nhiét 46 va ap
suét cao cua 10 vi song. Ap dung ning lugng vi
song thip bat dau tir 100 W, ting dén 600 W
trong 5 ph(t, giir trong 5 pht, tang dén 1.000 W,
giit trong 10 pht, lam nguoi trong 25 phit. Mau
sau phan hity dugc dinh mirc dén thé tich 50 mL va
str dung dé phan tich ham luong mudi khoang va
kim loai ning bang phuong phap quang phd phat
xa nguyén tir plasma cam ung cao tan (Thermo
Scientific iCAP PRO).

2.2.3. Phuong phdp quang phé phdt xa
nguyén tir plasma cam ieng cao tan

Xac dinh 23 théng s6 mudi khoang va kim
loai nang nhu: Hg, Mn, Cd, Sb, K, Ni, Cu, Zn,
Na, Pb, Ca, Mg, Fe, Sn, Si, As, P, Cr, Al, Te, Au,
Ag, Co trong 8 nhém miu do6 in vit bang cach
hut tryc tiép mau dang 1ong (sau khi da duoc
phan huy) phun suong va dugc dong khi mang
vao vao ngudn plasma agon cam tmg duoc duy

tri tan sb cao (nhiét do tir 7.000 - 10.000°C). Po
cuong do vach phat xa clia cac nguyén tir va ion
tu do cua timg nguyén té khi bi kich thich bai
ngudn ning luong Plasma rdi xac dinh dong thoi
ham luong ctia ching ap dung theo TCVN 6665:
2011 [10]. Cac mau dugc do 1ap lai nim lan va
liy két qua trung binh.

3. Két qua va thao ludn
3.1. 6 am

Do am trong thye pham 1a mot chi tiéu quan
trong, cho biét ham lugng nudc co trong thuc
phim so voi tong trong lugng cua nd. PO 4m
khong chi tac dong dén chét luong va d6 on dinh
ctia thyc pham ma con anh huong dén thoi han
sir dung cua san pham. Két qua xac dinh d6 4m
trung binh ctia 8§ nhém mau dd an vat duge thé
hién & Bang 2.

Bang 2. P9 4m trong cic nhém mau nghién ctru

Mau M1 M2 M3

M4 M5 M6 M7 M8

Do am (%) 2,16 3,57 3,28

6,59 6,28 5,74 6,59 3,03

Bang 2 cho thiy rang d6 4m ctia cac mau do
an vat dao dong trong khoang 2,16 dén 6,59%.
Tét ca cac mau déu c6 do Am thﬁp, dd6 Am cua
nhém mau M4 (Snack Bite Me) va nhém mau
M7 (Bim bim canh ga) cao hon so voi cac gia tri
con lai, trong khi nhém mau M1 (My Y) c6 do
am thap nhat 12 2,16%. Nhin chung, d6 4m trong
cic mau do6 an vat nhu snack, banh keo hay cac
loai hat thuong c6 d6 4m thip dé giit cho san
pham gion, kha ning bao quan lau dai va tranh
phat sinh hong mdc trong thoi gian bao quan.

3.2. Ham lwong cdc chdt khodng da lirong Na,
K, Ca, Mg

Két qua phan tich ham lugng trung binh cac
chat khoang da lugng (Na, K, Ca, Mg) dugc thé
hién tai Hinh 1.

Na, cung v6i kali va clo 13 cac nguyén t6 can
thiét phai c6 trong khau phan nhung khéng giéng
cac chat dinh dudng khac, rat hiém khi bi thiéu

Na trong khau phan an hang ngay, nguy co
thuong 1a tiéu thu qua nhidu Na [11]. Theo
khuyén cdo ctia T chirc Y t& Thé gidi, mot
nguoi trudng thanh chi nén an dudi 2000 mg
Na/ngay (trong dwong véi 5 g mudi/ngudi/ngay)
[12]. Theo mot nghién ctiru do FAO Viét Nam tai
trg thuc hién ndm 2020 ¢ nguoi 15-25 tudi thudc
ca khu vuc thanh thi va nong thon thanh phd Ha
Noi cho thdy gin 95% ngudi tham gia co xu
hudng thuong xuyén tiéu thy thirc dn nhanh,
trong d6 gdm Iira tudi hoc sinh véi dd an vat ép
dun [12]. Uy ban Y té Qudc gia (NHC) nim 2019
d3 dinh nghia thyc phdm c6 ham luong natri cao
1a thyc pham c6 Na vuot qua 600 mg/100 g, thuc
pham c6 Na trung binh 1a tir 120 - 600 mg/100 g
va thuc phim c6 luwong Na thap 1a dudi 120
mg/100 g. Két qua nghién cru tai Hinh 1 cho
théy, 8 nhom mau do an vat déu c6 ham lugng
natri trung binh, dao dong tir 2244 mg/kg - 3509
mg/kg (twong duong 224,4 mg/100 g - 350,9
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mg/100 g), nhém mau M2 (Snack bim bim) ghi
nhan ham luong natri thip nhat (2244 mg/kg) va
nhém mau M8 (Snack c4 vién chién) ghi nhan
ham lugng natri cao nhit (3509 mg/kg). Theo
bang khuyen nghi ham luong Na t6i da cho mot
s0 thuc pharn ché bién bao goi sin tai Viét Nam
ngudng Na toi da khuyén nghi cho nhém thyc
pham db an nhe ép dun 1a 520 mg/100 g [12].
Nhu vay, 8 mau db an vit cho hoc sinh trong
nghién ctru nay déu thip hon ngudng khuyén
nghi cia Cuc Y té du phong.

5000
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B B
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Hinh 1. Ham lugng trung binh cac chat khoang
da lugng.

Ham lugng K trong 8 miu d6 an vit dao
dong tir 2.399 mg/kg ddi voi nhém miu Snack
bim bim dén 4.583 mg/kg d6i voi nhém mau
Snack Millo. Ham lugng Ca, Mg tuong rng dao
dong tir 481 - 740 mg/kg va 530,4 - 833,8 mg/kg,
méu c6 ham luong Ca, Mg thip nhat tuong mg
la 481 va 530,4 mg/kg trong nhom mau Snack
bim bim va cao nhat twong tng 14 740 va 833,8
mg/kg trong nhdom mau bim bim canh ga. Véi
cac két qua nghién ctru ndy cho thiy 8 mau do an
vit ndy c6 ham luong Ca va Na thap hon ham

lugng Ca va Na trong 4 nhom mau snack banh
quy tai Phap dugc cong bd boi Chekri va cong
su (cs) (2012) twong Gng 14 1,7 va 2,4 1an nhung
ham lugng K va Mg lai cao hon tuong ing 1a 1,3
va 3,2 1an [13]. So véi ham luong cac khoang chat
da lugng co trong snack khoai tay chién ¢ Nigeria
theo két qua nghién ctru cua Shokunbi va cs
(2023) thi ham lwong Na, Ca va Mg trong 8 mau
d6 an vit nay cao hon ham lugng Na, Ca va Mg
tir twong tmg 14 1,6; 2,2 va 3,1 1an nhung ham
luwong K thi tuong duong [14].

3.3. Ham lwong cdc chat khodng vi heong
(Se, Zn, Fe, Mn, Cr, Cu)

) Két qua phan tich ham luong trung binh cac
chat khoang vi lugng (Se, Zn, Fe, Mn, Cr, Cu)
duoc thé hién tai Hinh 2.
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Hinh 2. Ham lugng cac chat khoang vi lwong trong
8 nhom mau do an vit.

Két qua nghién ciru tai Hinh 2 cho théy:

- Ham lugng Se va Cr ¢6 trong 8 nhém mau
d6 an vit rat nho. Ham luong Se gan nhu khong
phat hién tai tit ca cic mau. Ham luong Cr dao
dong tir 0,203 dén 0,896 mg/kg.

- Ham lugng Zn va Mn trong 8 nhdm mau db
an vat tuong Ung dao dong kha cao tur 4,36-
30,10 mg/kg va 2,50-7,93 mg/kg, mau Snack
bim bim ghi nhan néng d6 Zn thap nhét va miu
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Snack noodles ghi nhan néng d6 Zn cao nhat
trong khi ham Mn thap nhat dugc tim thdy doi
v6i mau M4 (Snack Bite Me), ham lugng Mn cao
nhit duoc tim thdy trong mau M7 (Bim bim canh
g4). Theo két qua nghién ciru ciia Saracoglu va
cs thi ndng d6 Zn va Mn tuong tmg dugc tim
thdy trong dd 4n vit cua tré em & Thd Nhi Ky
dao dong tir 0,9 -37,2 mg/kg va 0,22-7,2 mg/kg
[15]. Két qua Zn va Mn trong cac mau nghién
clru ndy tuong dwong véi két qua ghi nhan trong
dd an vit cta tré em & Tho Nhi Ky.

- Ham luong Fe trong 8 nhdm mau do an vit
dao dong kha 16n tir 15,64 - 135,66 mg/kg. Mau
M7 (Bim bim canh ga) chira ham lugng Fe nho
nhat va mau M3 (Snack Millo) chtra ham lugng
Fe 16n nhat, ham lugng Fe trong mau M3 cao gap
8 1én méau M7. Déi véi ltra tudi hoc sinh, nhu cau
st trong khau phan an hang ngay rat quan trong
cho su phat trlen sinh ly. Tinh trang thleu sat &
tré em tai mot sd nudc dang phat trién rit phd
bién vi kha ning tiép can cac thuc pham co luong
sat gia tri sinh hoc cao rat thap. Theo nhu ciu
dinh dudng khuyen nghi cho nguoi Viét Nam,
mirc sat dugc khuyén nghi cho nam tir 12 - 14
tudi 1a 10,2 mg/ngay va cho nir tir 12 - 14 tudi 1a
9,3 mg/ngay doi voi khau phan c6 gia tri sinh hoc
sit cao (khoang 15% sit dugc hép thu) [11].
Theo lugong khuyen nghi, mdt hoc sinh nam do
tudi tir 12 - 14 tudi can tiéu thu 5 goi Snack Millo
hodc 25 go6i Bim bim canh ga. Mgt hoc sinh nit
trong d6 tudi 12 - 14 tudi can tiéu thu 5 goi Snack
Millo hodc 23 goi Snack Millo méi ¢6 thé dap
rmg du nhu ciu st hing ngay.

- Ham lugng Cu ghi nhén trong 8 nhdm mau
d an vat dao dong trong khoang 1,117 dén 2,771
mg/kg. Ham lugng Cu thap nhat va cao nhét lan
luot duoc tim thiy d6i véi nhém mau M2 (Snack
bim bim) va nhém méau M3 (Snack Millo). Dong
rat can thiét cho stc khoe nhung luong tiéu thu
qua cao c6 thé gay ton thuong gan va than. Ham
luong Cu trong thirc an tré em cia Turkey da
dugc bao cao trong khoang tir 0,52 - 4,38 mg/kg
[15]. Do d6 nong d6 Cu trong nghién ciru hién
tai thap hon ndng d6 tim thay & Turkey 1,58 lan.
Tuy nhién ham lugng Cu trong 8 nhém mau do
an vat nay lai cao hon ham lugng Cu trong keo
va socola ¢ Nigeria 1,6 1an [16]. Theo nhu cau

dinh dudng khuyén nghi cho nguoi Viét Nam,
lugng Cu khuyén nghi cho nam va nit ¢ d6 tudi
tir 8-14 tudi 1a 700 pg/ngay. Theo lwong khuyén
nghi trén, mdt hoc sinh nam hodc nit trong do
tudi tir 8-14 tudi can tiéu thy khoang 23 goi
Snack bim bim (c6 trong lugng 28 + 2 g/1 goi)
hoac 17 gbi Snack Millo (c6 trong luong 15 g/1
goi) mai dap tng du lugng Cu can thiét trong 1
ngay. Vi vay d6 an vat khong thé dap tmg nhu
cau dinh dudng vi luong véi nguyén té Cu.

3.4. Ham lwong cac kim logi nang As, Sn, Hg,
Pb, Cd

Két qua phan tich ham luong trung binh cac

kim loai nang As, Sn, Hg, Pb, Cd duoc thé hién
tai Hinh 3.

10
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Hinh 3. Ham lugng cdc kim loai nang trong 8 nhom
mau do an vat.

Két qua nghién ctru tai Hinh 3 cho thay, hiu
hét cac mau do an vit c6 ham luong As, Sn, Hg,
Pb va Cd déu rit nho so véi QCVN
8-2:2011/BYT- Quy chuan ky thuat quic gia dbi
véi gigi han 6 nhiém kim loai ning trong thyc
pham. Theo t6 chirc Luong thuc va Nong nghiép
(FAO) va T6 chirc Y té Thé giéi (WHO) dua ra
khuyén nghi lugng asen tiéu thy hang tuan c6 thé
chiu dung duoc tam thoi (PTWI) 1a 15 pg asen
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vo co/kg trong luong co thé, twong dwong véi
2,1 pg/kg trong lugng co the/ngay [17]. Cac két
qua Sn trong 8 nhém mau d6 an vit déu thap hon
giéi han quy dinh vé Sn trong thyc pham nim
1992 do Food London va EC dé xuét 1a 50 mg/kg
[18]. Tuy nhién ham lugng Pb va Hg trong mau
M8 (Snack c4 vién chién) 1a cao nhat twong ting
14 0,101 va 0,888 mg/kg. Theo cuc quan ly thuc
pham va duoc pham Hoa Ky (FDA) da dé xuat
mirc giGi han toi da ham luong Pb trong cac loai
thuc pham ché bién danh cho tré em 1a 100 ppb
(twong duong 0,1 mg/kg) trong socola va keo
ctng [19] thi mau M8 c¢6 ham luong Pb bét dﬁu
cham ngudng quy dinh. Ham lugng Hg tai mau
8 van tuong duong véi ket qud nghién clru cua
Elham Elshewey va cs vé kim loai Hg trong mot
s6 thirc an nhanh ¢ tinh Kalubia, Ai Cap dao
dong tir 0,09 dén 0,7 mg/kg [20]. Tuy nhién néu
so sanh v6i thuc phdm bo sung theo QCVN
8-2:2011/BYT thi ham luong Pb con thip hon
rat nhidu nhung ham luong Hg lai cao hon 8 1an.

4. Két luan

8 nhom mau d6 an vit ctia hoc sinh ¢6 dd 4m
thap phut hop dé giir cho san phdm gion, kha ning
bao quan lau dai va tranh phat sinh hong mdc
trong thoi gian bao quan. Ham lugng cac chat
khoang da lugng nhu natri & muc trung binh,
thip hon ngudng khuyén nghi cia Cuc Y té du
phong. Ham lugng K, Ca va Mg tuong ung dao
dong tr 2.399 dn 4.583 mgkg, 481 dén
740 mg/kg va 530,4 dén 833,8 mg/kg. 8 nhom
mau dd dn vit trong nghién ctru ndy c6 ham
lwong Na va Ca thdp hon ham luong Na va Ca
trong 4 nhém mau snack banh quy tai Phap tir
1,7 d&én 2,4 1an nhung ham luong K va Mg lai
cao hon tr 1,3 dén 3,2 1an. So v&i ham lugng cac
khoang chat da lugng c6 trong snack khoai tay
chién ¢ Nigeria thi ham lugng Na, Ca va Mg cao
hon 1,6 &n 3,1 1an nhung ham lwong K thi twong
duong. Ham lugng cac chat khoang vi lwong nhur
Se va Cr rat nho. Ham lugng Zn va Mn tuong
g dao dong kha cao tir 4,36 dén 30,1 mg/kg va
2,50 dén 7,93 mg/kg tuong dwong véi két qua
ghi nhan ¢ Turkey. Ham lugng Fe va Cu khong
dap tng nhu cau theo nhu cau dinh dudng

khuyén nghi cho nguoi Viét Nam. Ham luong
céc nguyén to kim loai ning nhu As, Sn, Hg, Pb
va Cd déu rat nho dap tmg theo theo t6 chirc
Luong thyc va Nong nghiép (FAO), T6 chirc Y
té Thé giéi (WHO) va déu thap hon giéi han quy
dinh vé Sn trong thyc pham nim 1992 do Food
London va EC. Tuy nhién ham luong Pb va Hg
trong mau Snack ca vién chién da bat dau cham
ngudng quy dinh theo cuc quan 1y thyc pham va
dugc pham Hoa Ky (FDA)).

Loi cam on

Cong trinh dugc hoan thanh dudi su hd trg
kinh phi ciia Khoa Méi truong, Truong Pai hoc
Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi,
cac tac gia xin tran trong cam on.

Tai liéu tham khao

[1] C. Piernas, B. M. Popkin, Trends in Snacking
Among U. S. Children, Health Aff (Millwood),
Vol. 29, No. 3, 2010, pp. 398-404,
https://doi.org/10.1377/ hithaff.2009.0666.

[2] R. S. DeWeese, P. O. Vachaspati, Cost of
Children's Healthy Versus Unhealthy Snacks Does
Not Differ at Convenience Stores, Journal of
Nutrition Education and Behavior, Vol. 49, No. 3,
2017, pp. 241-243,
https://doi.org/10.1016/j.jneb.2016. 11.006.

[3] V. Njike, T. Garvin, O. Shuval, K. Shuval,
I. Edshteyn, V. Kalantari, A. Yaroch, Snack Food,
Satiety, and Weight, Advances in Nutrition: An
International Review Journal, Vol. 7, No. 5, 20186,
pp. 866-878,
https://doi.org/10.3945/an.115. 009340.

[4] Y. Gao, X. Li, J. Dong, Y. Cao, T. Li, Snack Foods
and Lead Ingestion Risks for School Aged
Children: A Comparative Evaluation of Potentially
Toxic Metals and Children’s Exposure Response of
Blood Lead, Copper and Zinc Levels,
Chemosphere, Vol. 261, 2020, pp. 127547,
https://doi.org/10.1016/j.chemosphere. 2020.127547.

[5] J. Fuhrman, The Hidden Dangers of Fast and
Processed Food, Am J Lifestyle, Vol. 12, No. 5,
2018, pp. 375-381,
https://doi.org/ 10.1177/155982761 8766483.

[6] L. R. Freeman, V. H. Zitlin, D. S. Rosenberger,
A. C. Granholm, Damaging Effects of a High-Fat


https://doi.org/10.1177/1559827618766483

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

N. X. Huan et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 41, No. 2S (2025) 20-27 27

Diet to the Brain and Cognition: A Review of
Proposed Mechanisms. Nutr Neurosci, Vol. 17,
No. 6, 2014, pp. 241-251,
https://doi.org/10.1179/1476830513Y.0000000092.

N. Mozafarian, M. E. Motlagh, R. Heshmat,
S. Karimi, M. Mansourian, Factors Associated with
Screen Time in Iranian Children and Adolescents:
The CASPIAN-IV Study, International Journal of
Preventive Medicine, Vol. 8, No. 1, 2017, pp. 31,
https://doi.org/10.4103/ijpvm. IJPVM_36 _17.

M. V. Kraemer, R. C. Oliveira, D. A. G. Chica,
R. P. Proenca, Sodium Content on Processed
Foods for Snacks, Public Health Nutrition, Vol. 19,
No. 6, 2015, pp. 967-975,
https://doi.org/10.1017/S1368980015001718.

S. O. Serna Saldivar, Snack Foods: Types and
Composition, Encyclopedia of Food and Health,
2016, pp 13-18, https://doi.org/10.1016/B978-0-
12-384947-2.00633-4.

TCVN 6665:2011 (ISO 11885:2007), Water
Quality-Determination of Selected Elements by
Inductively Coupled Plasma Optical Emission
Spectrometry (ICP-OES) (in Vietnamese).
Ministry of Health, Recommended Nutritional
Needs for Vietnamese People, Medical Publishing
House, Hanoi, 2016 (in Vietnamese).

Ministry of Health - Department of Preventive
Medicine, Recommended Maximum Sodium
Levels for Some Prepackaged Processed Foods in
Vietnam, Issued with Official Dispatch No.
249/DP-KLN 28/3/2024.

R. Chekri, L. Noél, S. Millour, C. Vastel, A. Kadar,
V. Sirot, T. Guérin, Calcium, Magnesium, Sodium
and Potassium Levels in Foodstuffs From the
Second French Total Diet Study, Journal of Food
Composition and Analysis, Vol. 25, No. 2, 2012,
pp. 97-107,

https://doi.org/10.1016/j.jfca.2011. 10.005.

O. S. Shokunbi, O. T. Adepoju, I. D. I. Ramaite,
P. E. L. Mojapelo, 1. O. Akinyele, Potassium,

[15]

[16]

[17]

(18]

[19]

[20]

Sodium, Calcium and Magnesium Levels of
Commonly Consumed Foods and Estimates of
Dietary Intakes of Selected Nigerian Adults,
Heliyon, Vol. 9, No. 3, 2023,
https://doi.org/10.1016/j.heliyon. 2023.13729.

S. Saracoglu, K. Saygi, O. Uluozlu, M. Tuzen
M. Soylak, Determination of Trace Element
Contents of Baby Foods from Turkey, Food
Chemistry, Vol. 105, No. 1, 2007, pp. 280-285,
https://doi.org/10.1016/j.foodchem.2006.11.022G
et rights and content.

C. M. A. lwegbue, Concentrations of Selected
Metals in Candies and Chocolates Consumed in
Southern Nigeria, Food Additives and Contaminants:
Part B, VVol. 4, No. 1, 2011, pp. 22-27,
https://doi.org/10.1080/19393210.2011.551943.

World Health Organization (WHO), Evaluation of
Certain Contaminants in Food: Seventy-Second
Report of the Joint Fao/Who Expert Committee on
Food Additives, World Health Committee on Food
Additives. Meeting (72": 2010, Rome, ltaly),
Series, ISBN 978 92 4 120959 5.

Minister of Agriculture, Fisheries and Food and
Secretary of State for Health, The Tin in Food
Regulations, No. 496, 1992.

FAO, Guidance for Industry: Action Levels for
Lead in Processed Food Intended for Babies and
Young Children, Food and Agriculture
Organization, from:
https://www.fda.gov/regulatory-information/
search-fda-guidance-documents/guidance-
industry-action-levels-lead-processed-food-
intended-babies-and-young-children (accessed on:
August 1%, 2025).

E. Elham, F. H. Ahlam, R. Mervat, Assessment of
Some Heavy Metals in Some Fast Foods in Kalubia
Governorate, International Journal for Research in
Health Sciences and Nursing, Vol. 1, No. 1, 2015,
https://doi.org/10.53555/hsn.v1i1.906.


N.%20Mozafarian,%20M.%20E.%20Motlagh,%20R.%20Heshmat,%20S.%20Karimi,%20M.%20Mansourian,%20Factors%20Associated%20with%20Screen%20Time%20in%20Iranian%20Children%20and%20Adolescents:%20The%20CASPIAN-IV%20Study,%20International%20Journal%20of%20Preventive%20Medicine,%20Vol.%208,%20No.%201,%202017,%20pp.%2031,%20https:/doi.org/10.4103/ijpvm.%20IJPVM_36%20_17.
N.%20Mozafarian,%20M.%20E.%20Motlagh,%20R.%20Heshmat,%20S.%20Karimi,%20M.%20Mansourian,%20Factors%20Associated%20with%20Screen%20Time%20in%20Iranian%20Children%20and%20Adolescents:%20The%20CASPIAN-IV%20Study,%20International%20Journal%20of%20Preventive%20Medicine,%20Vol.%208,%20No.%201,%202017,%20pp.%2031,%20https:/doi.org/10.4103/ijpvm.%20IJPVM_36%20_17.
N.%20Mozafarian,%20M.%20E.%20Motlagh,%20R.%20Heshmat,%20S.%20Karimi,%20M.%20Mansourian,%20Factors%20Associated%20with%20Screen%20Time%20in%20Iranian%20Children%20and%20Adolescents:%20The%20CASPIAN-IV%20Study,%20International%20Journal%20of%20Preventive%20Medicine,%20Vol.%208,%20No.%201,%202017,%20pp.%2031,%20https:/doi.org/10.4103/ijpvm.%20IJPVM_36%20_17.
N.%20Mozafarian,%20M.%20E.%20Motlagh,%20R.%20Heshmat,%20S.%20Karimi,%20M.%20Mansourian,%20Factors%20Associated%20with%20Screen%20Time%20in%20Iranian%20Children%20and%20Adolescents:%20The%20CASPIAN-IV%20Study,%20International%20Journal%20of%20Preventive%20Medicine,%20Vol.%208,%20No.%201,%202017,%20pp.%2031,%20https:/doi.org/10.4103/ijpvm.%20IJPVM_36%20_17.
N.%20Mozafarian,%20M.%20E.%20Motlagh,%20R.%20Heshmat,%20S.%20Karimi,%20M.%20Mansourian,%20Factors%20Associated%20with%20Screen%20Time%20in%20Iranian%20Children%20and%20Adolescents:%20The%20CASPIAN-IV%20Study,%20International%20Journal%20of%20Preventive%20Medicine,%20Vol.%208,%20No.%201,%202017,%20pp.%2031,%20https:/doi.org/10.4103/ijpvm.%20IJPVM_36%20_17.
N.%20Mozafarian,%20M.%20E.%20Motlagh,%20R.%20Heshmat,%20S.%20Karimi,%20M.%20Mansourian,%20Factors%20Associated%20with%20Screen%20Time%20in%20Iranian%20Children%20and%20Adolescents:%20The%20CASPIAN-IV%20Study,%20International%20Journal%20of%20Preventive%20Medicine,%20Vol.%208,%20No.%201,%202017,%20pp.%2031,%20https:/doi.org/10.4103/ijpvm.%20IJPVM_36%20_17.
https://doi.org/10.1016/j.jfca
https://doi.org/10.1016/j.foodchem.2006.11.022
https://doi.org/10.1016/j.foodchem.2006.11.022
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S0308814606008867&orderBeanReset=true
https://www.fda.gov/regulatory-information/%20search-fda-guidance-documents/guidance-industry-action-levels-lead-processed-food-intended-babies-and-young-children
https://www.fda.gov/regulatory-information/%20search-fda-guidance-documents/guidance-industry-action-levels-lead-processed-food-intended-babies-and-young-children
https://www.fda.gov/regulatory-information/%20search-fda-guidance-documents/guidance-industry-action-levels-lead-processed-food-intended-babies-and-young-children
https://www.fda.gov/regulatory-information/%20search-fda-guidance-documents/guidance-industry-action-levels-lead-processed-food-intended-babies-and-young-children

