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ABSTRACT

Introduction: Milk and dairy products are foods with nutritional value. Milk will be unsafe if the
concentration of heavy metals in milk exceeds the allowable standard.

Objective: Determination of Cd, Hg concentration in milk and dairy products in CanTho City, 2021.

Objects and methods: 250 samples of liquid milk, yoghurt, cheese, milk cake and powdered milk
were sampled and analyzed quantitatively for heavy metals. Samples were inorganic before analysis
to remove organic compounds, and determined by atomic absorption spectroscopy.

Results: The average concentration of Cd, Hg in liquid milk was 102.03 ppb; 33.28 ppb; in yogurt
44.82 ppb; 33.48 ppb; in cheese 67.64 ppb; 26.05 ppb; in milk cakes 50.49 ppb; 16.83 ppb; in milk
powder 5.89 ppb; 6.28 ppb.

Conclusion: While the concentration of Hg in our study in some samples was higher than the
allowable standard (14,00%), the quantification of Cd was below the permissible standard and may
not affect the health of consumers of milk and dairy products.
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VA CAC SAN PHAM TU SUA TAI CAN THO NAM 2021
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Chinh stra ngay: 04 thang 05 ndm 2022; Ngay duyét dang: 01 thang 07 ndm 2022

TOM TAT

Giéi thi€u: Sira va san pham tir sira 1a thuc pham c6 gia tri dinh dudng. Stra s€ mat an toan néu nong

d6 kim loai ning trong sita vuot tiéu chuan cho phép.

Muc tidu: Xac dinh ndng d6 cua Cd, Hg trong sita va cac san phim tir sita & Can Tho, nim 2021.

Phwong phap: 250 mau sira 1ong, sita chua, phomai, banh sita va sira bot duoc 1§y mau va phan tich
dinh lugng KLN. C4ac mau duogc vo co trude khi phan tich dé loai bo cac hop chét hitu co, x4c dinh

KLN bang phuong phap quang phd hip thu nguyén tir.

Két qua: Nong do trung binh Cd, Hg trong sira long 1a 102,03 ppb; 33,28 ppb; trong sira chua 44,82
ppb; 33,48 ppb; trong phomai 67,64 ppb; 26,05 ppb; trong banh sira 50,49 ppb; 16,83 ppb; trong sita

bot 5,89 ppb; 6,28 ppb.

Két luan: C6 35/250 mau (14,00%) mau sira, san pham tir sira 6 ndng do Hg 16n hon tiéu chuan cho

phép. Tat ca cac mau déu c6 nong do Cd dat ti€u chuan v¢ sinh.

Tir khéa: Cadimi, thily ngén, san pham tir sita.

1. PAT VAN PE

Sira va san pham tir sita 1a mot phan cta khau phan an
can ddi. Sira 1a thuc pham c6 gia tri dinh dudng cao vi
protein ctia sita chira du cac axit amin can thiét cho con
nguoi, Lipid cla siia ¢ gia tri sinh hoc cao. Stta con
cung cap vitamin va mudi khoang véi ty 1& can ddi.
O Viét Nam, sira d3 duge dua vao chuong trinh sira

*Tac gia lién h¢
Email: nguyenvanchuyenk40@gmail.com
Dién thoai: (+84) 983 407 484
https://doi.org/10.52163/yhc.v63i4.378
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hoc dudng nhim nang cao tam voc Viét. Do vy chat
luong sita ciing duge nhiéu ngudi quan tim. KLN 1a
mot trong nhiing tdc nhan hoa hoc dang dugc quan tdm
do ddc tinh ctia chung va kha nang tich lliy sinh hoc
trong chudi thirc dn. Cac nha bao vé mdi truong chi ra
rﬁng Cd, Cu, As, Ni, Hg. Pb, Zn, Cr nguy hai cho stc
khoe con nguoi va dong vat trong d¢6 Hg va Cd 1a chét
doc nhat []. O Viét Nam da dua ra mic t6i da cho Cd,


Prinect Color Editor
Page is color controlled with Prinect Color Editor 4.0.55
Copyright 2008 Heidelberger Druckmaschinen AG
http://www.heidelberg.com

You can view actual document colors and color spaces, with the free Color Editor (Viewer), a Plug-In from the Prinect PDF Toolbox. Please request a PDF Toolbox CD from your local Heidelberg office in order to install it on your computer.

Applied Color Management Settings:
Output Intent (Press Profile): GrayCoated_hdm.icc

RGB Image:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

RGB Graphic:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

CMYK Image:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

CMYK Graphic:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

Device Independent RGB/Lab Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent RGB/Lab Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Turn R=G=B (Tolerance 0.5%) Graphic into Gray: yes

Turn C=M=Y,K=0 (Tolerance 0.1%) Graphic into Gray: no
CMM for overprinting CMYK graphic: no
Gray Image: Apply CMYK Profile: no
Gray Graphic: Apply CMYK Profile: no
Treat Calibrated RGB as Device RGB: no
Treat Calibrated Gray as Device Gray: yes
Remove embedded non-CMYK Profiles: no
Remove embedded CMYK Profiles: yes

Applied Miscellaneous Settings:
Colors to knockout: yes
Gray to knockout: yes
Pure black to overprint: no
Turn Overprint CMYK White to Knockout: yes
Turn Overprinting Device Gray to K: no
CMYK Overprint mode: set to OPM1 if not set
Create "All" from 4x100% CMYK: no
Delete "All" Colors: no
Convert "All" to K: no



N.V. Chuyen et al. / Vietnam Journal of Community Medicine, Vol 63, No 4 (2022) 125-131

Hg trong thyc pham (QCVN 8-2:2011/BYT). Gi6i han
t6i da cho Cd va Hg lan luot 1a 1000 ppb va 50 ppb cho
stra long, stta chua, phomai, banh sira va sira bot.

Cd c6 trong dat con do chat thai ciia nha may dung
than d4 1am nguyén liéu, nha may san xuét pin, nganh
cong nghi¢p kim loai va tir phan bon hoa hoc nhom
phosphate. Pong vat bi nhiém KLN thong qua chudi
thtrc an. Sy tich tu KLN trong bo, trau, dé chu yéu la
do thirc 4n gia stc bi 6 nhiém. KLN duoc tich lily trong
dong vat co vu ti€u thy thirc an nay va sita cia ching
cling nhiém KLN []. KLN vao co thé ngudi do tiéu thu
thit va sita ciia cac con vat nay. Nguoi an phai cac loai
thuc phdm bi 6 nhiém KLN trong thoi gian dai c6 kha
ning gy ung thu, gy quai thai, gay ri loan noi tiét va
anh hudng 1au dai dén sire khoe [].

Thuy ngan c6 mat trong moi truong do cac hoat dong
nong nghié€p, khi thai cong nghiép... Thiy ngén la
mot trong kim loai ning doc nhét, mot sd nghién ctru
chi ra rang phuong phéap diéu tri diét nAm cho gia stc
bang phuong phap truyén théng 1a nguyén nhan sic vat
nhiém thity ngan. Thém vao nita thirc in khong duoc
kiém soat vé chat luong 12 ngudn nhidm chinh cho gia
stc, tir do6 sira ciing nhiém Hg []. Ngay nay van dé vé
sinh an toan thuc phidm da dugc nhidu ngudi quan tam.
Phén tich KLN trong sita va san phdm tir sita 1a quan
trong dé ngudi tiéu dung an tdm vé cac san pham ho
dang str dung.

Tai Viét Nam, thuc trang nhiém KLN trong sita bo, sita
dé va cac san phdm tir sita chua duoc nghién ciru. Muyc
tiéu ciia nghién ctiru: Xac dinh nong d6 Cd, Hg trong
sita va san pham tir sita & Can Tho nim 2021.

2. PHUONG PHAP NGHIEN CUU

2.1. Poi twgng nghién ciru

Stra va cac san pham tur sira tai Can Tho bao gom: sira
long, sita chua, stra bot, phomai, banh stra.

2.2 Pia diém nghién ctru

Nghién ctru dugc tién hanh tir thang 1/2021 dén thang
12/2021. L4y mau nghién ctru tai Can Tho. Cac loai
mau gdm c6 50 mau sita Iong, 50 mau sita chua, 50 mau
pho mai, 50 mau banh sita va 50 mau sira bot. Sita va
san pham tir sita dugc 13y tir cac nhan hang va huong vi
khac nhau. Mau sau khi léy dugc bao quan ¢ nhiét do
0 — 4°C trong thung bao quan mau. Mau ngay lap tic
dugc chuyén vé Labo xét nghiém va bao quan & - 20°C
td1 khi dugc phan tich.

Cac xét nghiém dugc thyc hién tai khoa V¢ sinh Quéan
d6i, Hoc vién Quan Y.

2.3. Phan tich KLN

May quang phd hdp thu nguyén tr AAS ( atomic
absorption spectrophotometry AAS / Model AZ3000,
Hitachi Japan) ding dé phan tich dinh luong KLN. Hg
duoc dinh luong bang phuong phap hoa hoi lanh, Cd
dugc dinh luong bang phuong phap ngon lira véi chiéu
dai budc song 1an luot 13: 253,7 nm; 228,8 nm;. Ngudng
phat hién (LOD) ctia Hg, Cd 1a 0,02 ppb, 1 ppb.

2.4. Kiém soat chat lwgng

Puodng chuan cho tit ca cac chi tiéu phan tich dugc
dung & it nhét 5 néng d6 khac nhau, gia tri nho nhét 1a
ngudng phat hién (LOD) ciia may. Nong do chuan cho
Cd1a0; 1; 5; 10; 50 ppb va dudng chuan cho Hg la 0;
0,02; 0,04; 0,1; 2 ppb. Hé s6 twong quan 13 99,99% cho
thiy mdi lién quan tuyén tinh trong khoang nong do
nghién ctru.

Bing 1. Phuong phdp kiém tra hé so thu hoi

MAiu Cd Hg
Thém chuan (ng/l) 50 5 1 2 0.1 0,04
Dinh luong (ug/l) 47,01 4,67 0,93 191 0,093 0.037
Hé s6 thu hoi (%) 94,02 93,52 93,0 95,5 93,0 92,5
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Dé kiém tra d9 chinh xac ctia phuong phap, % hé sé thu
hdi dwoc phan tich va dinh lugng, két qua duoc trinh
bay két qua ¢ bang 1. Hé s6 thu hdi ciia Cd, Hg ¢ trong
c4c mau sita sau khi thém chuén da dugc tinh toan. Hé
s6 thu hdi duoc tinh toan ndm trong khoang 93,0% —
94,02% cho Cd va 92,5% - 95,5% cho Hg. Hé s6 thu
hdi chi ra rang phuong phéap v6 co co do chinh xac cao
va c6 thé sir dung trong phan tich KLN.

Phan tich sé liéu

Dit lidu dugc kiém tra boi ANOVA. KLN Cd, Hg duoc
do 5 lan trong moi lan phan tich. Tét ca sb liéu duge
phén tich bdi SPSS (version 19.0).

3. KET QUA NGHIEN CUU

Bing 2. Nong d ciia Cd (ppb) trong siva va cdc sin phim tir siva so sanh véi tiéu chuén cho phép

Sim phim Ham lugng Min Max X +SD Ty 1¢ Vl(l;(_)/;t)QCVN Qf;l/\lkz-i;;(lliz/g]/}l;ﬂ
Stra long (n=50) 0 748,5 102,03 + 23,40 0 1000
Sira chua (n=50) 0 681 44,82 + 15,95 0 1000
Pho mai (n=50) 0 681 67,64 = 19,65 0 1000
Banh sira (n=50) 0 412,5 50,49 + 14,11 0 1000
Stra bot (n=50) 0 114 5,89 +2,94 0 1000

Béng 2 trinh bay gia tri trung binh, gia tri I6n nhét, gia
trji nho nhét ctia ndng d6 Cd co trong sita va cc san
pham tir sita. Nong d6 trung binh ctia Cd trong sita long
13 cao nhét 102,03 ppb, theo sau 1a phomai va banh sita
v6i két qua 1an luot 14 67,64 ppb va 50,49 ppb. Tuong

tu nhu vay, néng d6 trung binh Cd trong sita chua la
44,82 ppb 16n hon nhiéu so voi sira bot 5,89 ppb. Két
qua chi ra rang khong c6 khong c6 mau sira ndo c6 nong
d6 Cd vugt qua TCCP.

Bing 3. Nong dp ciia Hg (ppb) trong siva va cdc sin pham tiv sita so sinh véi tiéu chuin cho phép

San phim Sira 16ng Sira chua Pho mai Banh sira Sira bot
Hg (n=50) (n=50) (n=50) (n=50) (n=50)
Min 6,25 0 0 0 0
Max 81,25 75,00 85 68,75 50
X +SD 33,28 +2,81 33,48 +2.83 26,05 +2,71 16,83 + 2,66 6,28 +1,93
Ty 1¢ vuot QCVN (%) 22,0 24,0 12 8 4
oo sz |, 50 50 50 50

C6 su khac biét nho vé& ham luong cia Hg trong sira va
céc san pham tir sira. Bang 3 cho thdy ndng do trung
binh ciia Hg trong sita chua la cao nhat 33,48 ppb. Nong
d6 trung binh cua Hg trong sita 1ong 16n hon gan gip 2
1an banh sita v6i két qua 1an luot 13 33,28 ppb va 16,83
ppb. Bén canh d6, ndng do trung binh cia Hg trong

N
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mAu pho mai 13 26,05 ppb 16n hon nhiéu so vdi sira bot
v6i két qua 1a 6,28 ppb. Két qua cho thdy, trong khi sira
chua vuot tiéu chuan cho phép 1a 24,0% gip hon 6 lan
stra bot 1a 4%, thi stra long va phomai vuot tiéu chuin
cho phép 1a 22,0% va 12%.
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Bdng 4. Nong do kim logi ndng trong sita va cdc san phdm tir siva so sanh vdi tiéu chudn cho phép

Ham hwong Chi so cd Hg
Min (ug/kg hoac pg/l) 0 0
Max (ng/kg hodc pg/l) 748,50 85,00

X £ SD (ng/kg hodc pg/l) 53,82+ 7,67 2291 +1,32

86 lwong mau nhiém KLN 82 174

Ty 1¢ nhiém kim logi ning (%) 32,80 69,60

Ty I¢ vuwgt QCVN (%) 0 14,00

Nong d6 Cd, Hg trong sira va cac san pham tir sira voi
két qua 1an luot 1a 0 — 748,50 ppb va 0 — 85,00 ppb.
Bang 4 r rang chi ra rang nong do Cd trong 168 mau
sita va san pham tir sira nho hon gidi han phat hién cia
thiét bi, tuy nhién s6 lwong mau nhiém Cd di duoc tim
ra trong nghién ciru ciia chiing toi. Két qua chi ra rang
¢6 82 miu nhiém Cd. Thém vao do, ndng d6 trung binh

cuia Cd trong sita va san pham tir sita 1a 53,82 ppb 16n
hon ndéng d6 cua Hg vai két qua 1a 22,91 ppb. Nong
d6 cua thuy ngan trong sita 16ng, stta chua, pho mai,
banh sita va sira bot dugc chi ra ¢ bang trén cho thiy
hau hét cac mau sita déu nhiém thuy ngan véi s6 luong
174 chiém ty 1€ 69,60 %, trong d6 c6 14,0 % vuot tiéu
chuan cho phép.

Bing 5. Ty I¢ 56 méu nhiém 1 hodc 2 kim logi ning

S6 miu (n=250) Ty 18 %
Khoéng nhiém Cd, Hg 62 24,80
Nhidm 1 KLN 118 47,20
Nhiém 2 KLN 70 28,00

Béng trén cho thay s6 lwong miu nhidm 1 KLN la 16n
nhét véi két qua 118 chiém 47,20 %. C6 62 mau khong
phat hién thay nhiém 2 Cd, Hg hoic 1a ndng d6 nho hon
ngudng phat hién ctia may. C6 70 mau dong nhiém Cd
va Hg chiém ty 18 28,00%.

4. BAN LUAN

Thuc trang nhiém Cd, trong sira va cac san phém tur
sita & Viét Nam c6 diém tuong dong va khéac biét so
v6i nghién ctru & mot sd khu vyc trén thé giéi. Bang 2
chi ra tom tit két qua phan tich cua chung toi so sanh
véi cac mau tuong tu & Italy, tac gia Rosa Caggiano []
dua ra ndng d6 trung binh cia cuia Cd trong sira va san
pham tir sita 12 60 + 20 ppb, két qua cta 6ng nho hon
nhiéu so v&i nghién ctru ctia chung t6i. Trai lai, ndng do

Cd trong pho mai trong nghién ctru ctia chiing t6i nho
hon nhiéu so véi nghién ciru ctia Dilek Bakircioglu va
cong su voi két qua 1a 120 ppb []. Bén canh d6, mau sira
l6ng, sita chua tai thanh phd Tabriz Iran tic gia Samira
Beikzadeh [] d3 c6 bao cdo muc d6 nhidm Cd lan luot
1 2.343-6.070 ppb va 3.143-8.830 ppb, két qua nay cao
hon rét nhiéu so véi nghién ctru clia chiing t6i.

Cd thuong thdy trong moi trudng tu nhién, trong
khong khi, nude va dat & cac khu cong nghiép. Pong
vét bj nhiém Cd théng qua méi trudng dit, nude va
thtrc an chan nudi. Cd c6 ¢ trong cac mau sita la do
nhiém tir thire dn gia siic ma trong trén dat bi 6 nhidm.
Do vay Cd bi nhiém vao gia stic va sita ciia n6 thong
qua thirc n va nuée udng duoc trong va 1y & khu vuc
6 nhiém, day 14 li do chinh lam ting nguy co nhiém Cd
vao trong sira. Phuong phéap bao quan thuc phadm bang
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nhiét d6 cao dugce dung trong nha may san xuét sita
nhu tiét khuan theo phwong phap paxto va tiét trung
UHT (ultra-hight temperature) khong anh huong dén
ndng d6 Cd trong sita.

Dit liéu nghién ctru ndng d6 thity ngan trong sira & Viét
Nam con gi6i han, do d6 chung t6i so sanh két qua
nghién ctru cua chung t6i vdi cac khu vuc khac nhau
trén thé gidi. Két qua nghién ciru ctia chiing t6i vé nong
d6 trung binh cia Hg trong sita va san pham tir sira
tuong dong véi tac gia Mohammad Rezaei [] véi két
qua trong pho mai va sira chua lan luot 14 27,27 + 2,65
ppb; 23,81 £ 2,65 ppb. Tac gia O. Miedico chi ra ring
ndng do Hg trong tit ca cac mau sita 6ng nghién ciru &
Italy két qua thip hon LOD (LOD = 0,028 ppb), ong va
cong su chi ra rang Hg it hip thu trong sira []. Két qua
nghién ctru cia O. Miedico thip hon nhiéu so véi két
qua nghién ctru cua chiing toi.

Co6 su khac biét giita nghién ciru ciia chung t61 va nghién
ctru khac, 1y do 1a sy 6 nhiém ¢ mdi ving 1 khac nhau.
Hg c6 mit trong khi thai 6 nhiém, chét thai, nudc thai
ctia khu cong nghiép, 6 nhidm dat... 1am nhiém kim
loai ning vao thuc an gia suc, sau d6 dong vat an vao
va nhiém vao sita, tir d6 nhiém vao ca nhan tiéu thu sita.
Do vay viéc trong thirc dn chin nudi ¢ khu vuc khong
bi 6 nhidm va kiém soat qua trinh bao quan sira dong
vai trd quan trong trong vi€c giam KLN trong sita.

Phén tich nong d6 Cd trong sita va san pham tir sira trong
nghién ctru cia ching t6i, khong c6 miu nio vuot tidu
chuan cho phép. Thém mét gia tri tham chiéu nita cua
Cd trong sita 1a tiéu chuan Codex (Codex Alimentarius
Commission) dd duoc sira d6i nam 2019. Theo FAO/
WHO [] khuyén nghi TDI (Total daily intake) ciia Cd
trong thuc pham, nuéc udng va khong khi 1a 25 pg/kg
can ning/ngdy, didu nay c6 nghia 1a mot ngudi 60kg
luong tiéu thy hang ngay s€ it hon 1,5 mg thi khong anh
huéng dén sire khoe. Trong nghién ciru cta ching toi,
nong do trung binh Cd trong sita va san pham tir sita la
5,89 — 102,03 ppb (bang 2), tuy nhién sira khong phai
1 ngudn duy nhat nhidm Cd ma con qua lugng lwong
thuc thuc pham tiéu thu hang ngdy va qua nudc udng.
Do viy anh huéng dén sirc khoe do Cd chua thé két
luan. Béi véi Hg, TDI cua nguoi trudng thanh 1a dudi
4 pg/kg can ning/ngay cho céac loai thyc pham, nudc

udng va méi truong khong khi, voi nguoi 60 kg luong
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tiéu thu t6i da hang ngay 1a 240 pg. Nong do trung binh
ctia Hg trong phan tich cta chung t6i ndm trong khoéng
6,28 — 133,28 ppb (bang 3). Diéu nay chi ra ring néu
chi tiéu thu sira nhiém Hg thi chwa anh huéng dén stc
khoe. Tuy nhién can phai danh gia sy phoi nhiém véi
Cd, Hg qua thirc an, nude udng va moéi trudng khong
khi dé d4nh gi4 rai ro cho ngudi tiéu ding.

5. KET LUAN

Trong nghién ctru nay xac dinh ndng do Cd, Hg bang
phuong phap quang phd hap phu nguyén tir. Két qua
chi ra ring chi tiéu Cd trong mau sita 16ng, sira chua,
pho mai, banh sita va sita bdt trong nghién cuu cua
chung t6i an toan cho ngudi tidu dung vi tit ca cac mau
déu nhé hon tiéu chuan cho phép. Diéu nay c6 nghia la
rang mirc doc hai cho Cd trong sira la thap. Nong d6 Hg
trong sita va san pham tir sira c6 35/250 mau (14,00%)
vuot tiéu chuan cho phép, nguyén nhan cé thé 1a do
ngudn nude va thirc dn cua sic vat chira mirc cao cia
Hg. Do vay can thue hién cac bién phap kiém soat dé
giam thiéu 6 nhiém kim loai ning trong sira.
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