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TOM TAT
Sita la nguén dinh dwdng quan trong khéng chi doi véi tré em ma con véi cd ngudi
truong thanh. Sita bé sung nhiéu logi khodng chdt, vitamin va céc nguyén té vi hrong
thiét yéu cho con nguoi. T uy nhién, néu ngudn thirc an cung cdp cho bo sita kém chat
lu"(mg thi trong sita sé co cdc nguyén 16 nguy hai cho nguoi tiéu dimg. T rong nghién
ctiu nay, sita twoi ciia Céng ty Co phan Sita Viét Nam (Vinamilk) duoc diing dé nghién
cieu, phirong phdp huynh quang tia X phan xa toan phian (TXRF) dwoc sir dung dé
phan tich dinh tinh va dinh leong cdc nguyén t6 trong mau sita. Két qua da xdc dinh
diroc mwoi mot nguyén t6 gom: Phét pho (P), Kali (K), Canxi (Ca), Sit (Fe), Kém
(Zn), Brom (Br), Stronti (Sr), Ytri (Y), Chi (Pb), Bo”‘ng (Cu), Mangan (Mn) trong do K
va Ca la hai nguyén 16 da hrong cé ham heong cao nhat trong cdc mau sia (ham lwong
K tr 781 mg/l dén 934 mg/l, Ca tir 423 mg/l dén 456 mg/l); cac nguyén 16 vi lrong c6
ham lieong nam trong giGi han an toan theo tiéu chudn Codex (do To chirc Lwong thuc
va Nong nghiép Lién Hop Quéc (FAO) xay dung) va tiéu chuan Viét Nam.
Tir khoa: Nguyén to da lwong; nguyén toé vi lwong; sita twoi; tiéu chudn Codex;

tiéu chudn Viét Nam; TXRF

1. Giéi thiéu 782 triéu tan, véi mire tiéu thu binh quan
Sita va san pham tir sita 1a nhiing 119,1 kg/nguoi/nam, trong do sira bo

thyc pham c6 gia tri dinh dudng cao, c6 chiém khoang 81% san lugng [2].

nhiéu chat dam, chat béo, vitamin, Ca, P, Tai Viét Nam, muec ti€u thu sira binh

vitamin B2, B12, D, ... gitp phat trién quan dau ngudi khoang 27-28 lit/nam,
khung xuong, ting cudng mién dich, tét van thip hon so vé6i cac nudc trong khu
cho hé tiéu hoa, giup co thé phat trién vue nhu Thai Lan (35 1it), Singapore (45
khoe manh [1]. Nhu cau sira va cac san lit). Vi thé, thi truong Viét Nam van con

pham tir sita trén thé gii ngay cang ting, tiém nang phat trién rat 1on, dy béo ting
dat quy mo6 16n nho gia tang dan so cling trudng 7-8% moi nam [3].
nhu thu nhap binh quan tang va xu Ngoai nhiing lgi ich vé mat dinh

hudéng chu trong dinh dudng. Ti 1€ tang dudng cho con nguoi thi sita cling 1a loai
truong kép (CAGR: Compound Annual  thuc pham d& bi nhiém céc héa chit doc
Growth Rate) cua sita hing nim khoang hai va kim loai ndng tir moéi truong nuoi
4,4% (2025-2034) [2]. San lugng va ti€u bo hodc trong quy trinh san xudt. Cac
thy sira toan cau nim 2023 dat khoang nguyén t6 doc hai co thé xdm nhap vao
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chudi thirc an thong qua 6 nhiém tir dat,
phan bon, thudc trr sdu, nudc, khong
khi, thirc an chan nudi, tich tu trong sira
va gay ra nhiing rui ro nghiém trong cho
sirc khoe nguoi ti€u dung [4]. Nhiéu
nghién ctru chi ra rang c6 mot s6 kim loai
nang trong stta, nhu du luong chi,
cadmium va thiiy ngan trong sira 1a mdi
quan ngai dac biét vi sira dugc tré so sinh
va tré nho tiéu thy rat nhiéu [5-8] nén
viéc xac dinh mtrc d§ cac kim loai nang
nay trong sira 1a rat can thiét.

Viéc kiém soat ham luong céc
nguyén t6 thiét yéu ciing nhu cic tac
nhan ddc hai trong stra 1a mdt yéu cAu
can thiét nhdm dam bao an toan thuc
pham va bao vé stc khoe cong dong.
Thong thudng, dé phén tich cac nguyén
t6 trong sira ciing nhu cac thuc pham
khéac, nguoi ta thuong dung phuong
phap ICP-MS, ICP-OES, va AAS [9].
Cac phuong phap nay thuong doi hoi xur
li mau phirc tap bang hoa chit.

Nhiéu nghién ctru trén thé giéi da
duge thyc hién nhim x4c dinh thanh
phan nguyén t6 trong sita dé danh gia gia
tri dinh dudng cting nhu nguy co 0
nhiém kim loai ning. Cac nguyén td
thuong duoc phan tich bao gdm cac
nguyén t6 da luong nhu Ca, K va P, cung
v6i cac nguyén t6 vi luong va kim loai
nang nhu Fe, Zn, Cu, Mn, va Pb. Ch'flng
han, Birghila va cOng sy da st dung
phuong phap ICP-AES dé xac dinh cac
nguyén t6 Ca, K, Fe, Zn, Cu va Mn trong
stta bo thu thap tai Constanta (Romania),
qua d6 cho thay sy bién thién dang ké vé
ham luong cac nguyén t6 tuy thudc vao
diéu kién moi truong va ngudn thirc an
cua bo stra [10]. Tuong tu, Meshref va
cong su dd phan tich cic nguyén t6 vi
lugng va kim loai nang nhu Fe, Zn, Cu,
Mn, Pb va Cd trong sira va cac san phém
tur stra tai Beni-Suef (A1 Cap), ket qua
cho thiy ham luong cac nguyén t nay
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co thé thay doi dang ké gitra cac loai san
pham sira khac nhau [11].

O Viét Nam, mét sb nghién ctru da
khao sat sy hién di¢n cua kim loai nang
trong sita va cic san phdm tir sita nhim
danh gia nguy co dbi véi stc khoe ngudi
tiéu dung. Chéng han, Dién va cong su
dd bao cao su hién dién cua cac kim loai
nang nhu Pb va Cd trong sira va san
phém stra danh cho tré em tai mot sé khu
vuc & Ha Noi [4]. Bén canh cac phuong
phap phan tich nhu ICP-MS, ICP-OES
va AAS, ki thuat TXRF ciing duoc st
dung trong phan tich thianh phan nguyén
td cua nhiéu loai mau thuc phém nho uvu
diém chuan bi mau don gian, kha ning
phan tich dong thoi nhiéu nguyén to va
ngudng phat hién thip dén muc ppb [12].
Trong nghién ctu nay, ki thuat TXRF
dugc ap dung dé xac dinh ham luong cac
nguyén t6 trong cac mau sita tuoi
Vinamilk nhim danh gia thanh phan
nguyén t6 va gop phan cung cap thém dir
liéu vé ham luong nguyén t6 trong sita
ti€u thu tai Viét Nam.

2. Thuc nghiém
2.1. Thiét bi

Thuc nghiém duoc tién hanh trén hé
do TXRF loai S2 PICOFOX™ [13]
dugc trang bi tai Truong Pai hoc Pa Lat,
la hé théng phan tich ban tu dong, phan
tich dinh tinh va dinh luwong nhiéu
nguyén t6 tir Al dén Uran (U). Céu tao
chinh cua hé gom: 6ng phat tia X (bia
Molypden, nang lugng phat 17,5 keV),
lam viéc & diéu kién dién 4p 50 kV, dong
dién 800 A bo loc don ning 1a tinh thé
da 16p lam bang kim loai dong; detector
thu nhan tia X 1a detector ban dan Silic
loai SDD. Trong ki thuat TXRF, gdc
chiéu dugc yéu cau nho ¢& 0,1° dé thu
duoc toan bo chum tia phan xa Ién
detector. Hinh 1 m6 ta cach b tri mau va
detector trong phuong phap TXRF.
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Hinh 1: Bé tri hinh hoc mdu va detector ciia hé TXRF
2.2. Méu sita diing trong nghién ciru duong dugc lya chon lam ddi tuong
Trong nghién cliru nay, sita tuoi nghién ctru. Ki hiéu cac mau sita duoc
nguyén chét ciia thuong hiéu Vinamilk trinh bay ¢ Bang 1.
v6i cac loai: khong duong, it duong, co

Bang 1: Tén sita va ki hiéu mau sita ding trong phén tich

STT Tén sira Ki hiéu miu
1 Vinamilk khong duong VN 1
2 Vinamilk it duong VN 2
3 Vinamilk c6 dudng VN 3

Sira tuoi tiét tring duoc ché bién chii cung hon 75 tram thu mua sita nguyén

yéu tir sita twoi nguyén liéu, xur li nhiét  liéu [15].
d6 135°C dén 150°C trong thoi gianngan  2.3. Chudn bi mdu ding trong phén tich
2-5 gidy nham loai bo vi khuan dam bao Truse khi ding sita 1am mau phan

sir dung trong thoi gian tir 6-12 thang tich, stra tuoi trong bao bi dong goi (hinh
[14]. Vinamilk str dung ngudn sifa tir cac 2a) duoc lic déu dé dam bao dong nhét.
trang trai nudi bo voi quy trinh san xuét Dung pipet hit ldy 0,9 ml sita tuoi cho vao
khép kin, v&i mang ludi cac trang trai trai bng polypropylene (hinh 2b). Tiép theo,
dai khap Viét Nam, co héthongtrangtrai  lay va thém vao mau 0,1 ml dung dich
dat chuan Global G.A.P 16n nhatchau A.  chuan noi Galium (Ga) néng do 10 ppm dé
Vinamilk s hitu quy md san xuit va  duoc dung dich ¢6 nong do Ga la 1 ppm.
nudi bo sita hang dau Viét Nam, véi hé  Quy trinh chuan bi mau dang long khi do
théng khoang 15 trang trai (bao gdm  da dwoc &p dung rong rai trong phan tich
Moc Chau Milk) va téng dan bo hon  céc mau thyc pham nhu sita va d6 uéng
140.000 con (tinh dén dau nam 2025),  bang ki thuat TXRF [16].
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Hinh 2: Mdu sita va dung dich chudn néi Ga dung trong ong polypropylene
kinh giot mau khong vuot qua 10 mm,
sau do sdy mau & 25°C dén khi miu kho
hoan toan.

Pé tao duoc bé mit mau dong déu,
can giir dung pipet, nho khoang 10 pL
dung dich sira da c6 chuan noi Ga l1én dia
mang mau (hinh 3), chti y d&am bao duong

Hinh 3: Cdc mdu dwoc sdy ¢ 25 °C

3. Két qua va thao luin

Pé dam bao tinh théng ké, mdi loai
stta duoc phan tich muoi mau, nhu vay
tong s6 mau can phan tich 1 30 miu. Sira
trong nghién ctru duoc mua tir cac 16 san
xuat trong thang 10 nim 2025. Cac mau
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duoc do trén hé¢ TXRF S2 PICOFOX™,
thoi gian do mdi mau 10 phit, st dung
mAu Mn va mau Kraff ¢ hiéu chinh phd
va danh gia dinh lugng. Hinh 4 1a pho
huynh quang tia X tiéu biéu thu duoc tir
phén tich sira.
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Hinh 4: Phé huynh quang TXRF ciia mdu sita
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Két qua ham luong cac nguyén td
phan tich tir stta voi 30 mau cho ba loai

stra dugc trinh bay ¢ bang 2.

Bang 2: Két qud phan tich ham lwong (mg/L) cdc nguyén té trong cdc mau sita Vinamilk

Mau

Stt Nguyén VN 1 ’ VN 2 ’ VN 3 ’
10 Ham Sai sO ham Ham Sai sO ham Ham Sai sO ham
lugng  luong (+A) luwong luong (+A) luong lugng (£A)
1 P 61,431 1,901 79,980 1,997 36,076 1,756
K 804,675 8,734 933,854 9,138 781,234 9,242
3 Ca 430,164 4,729 455,918 4,535 423,294 5,065
4 Fe 0,195 0,014 0,261 0,014 0,271 0,017
5 Zn 3,089 0,047 2,667 0,038 2,783 0,046
6 Br 3,709 0,051 3,824 0,047 5,998 0,083
7 Sr 0,234 0,012 0,209 0,011 0,171 0,014
8 Y 0,971 0,026 1,125 0,027 1,230 0,035
9 Pb -- - 0,016 0,007 0,019 0,008
10 Cu 0,027 0,007 0,030 0,006 0,048 0,008
11 Mn - - - - 0,095 0,016

Ghi chu: --: ham lugng nguyén t6 dudi ngudng phat hién.

Két qua phén tich cho thay, K va Ca
1a hai nguyén t6 da luong c6 ham luong
cao nhét: ham luong K trong miu trong
khoang tir 781 mg/l dén 934 mg/I, ham
lwong Ca trong mau tir 423 mg/l dén 456
mg/l. Pay 1a cac nguyén t& da luong
dong vai tro quan trong trong vi¢c cung
cap dinh dudng, hd trg phat trién xuong
va duy tri cac chirc nang sinh li cua co
thé [16]. Tuy nhién, gia tri do dugc thap
hon ham lugng trung binh trong sita bo
tuoi dugc téng hop, trong d6 ham luong
K trung binh tir 1440 +1780 mg/l va ham
lugng Ca tir 1070+1330 mg/l. Sy khac
biét nay c6 thé lién quan dén dic diém
cua stra ti€t trung cong nghi€p so voi stra
tuoi, bao gdbm qud trinh ché bién va
thanh phan nguyén liéu.

P 14 nguyén t6 dong vai tro thiét yéu
trong co thé ngudi, P xay dung hé xuwong
chic khoe, trong d6 sita cling nhu cac san
pham tir sita 13 ngudn cung cép P quan
trong trong khau phan an, chiém khoéng
30-45% tong lugng P hap thy hang ngay.
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Tuy nhién, ham lugng P trong sira tuoi
ham Iugng P trong stta tuwoi Vinamilk
dao dong trong khoang 3679 mg/l, thip
hon khoang 20 1an so véi ham luong ghi
nhén trong céc mau sita tai Constanta,
Romania [17].

Két qua phén tich cho thay, bén canh
cac nguyén to da lugng, cac mau sira con
chira cac ham luong cic nguyén to vi
luong Zn: 2,667+3,089 mg/l, Fe:
0,195+0,271 mg/l, Cu: 0,027+0,048
mg/l va Mn: 0,095 mg/l. Ham lugng Zn
cao hon mau sita bo tai Constanta (0,98
mg/l) [17]. Tuy nhién lai thap hon nhiéu
trong miu sita bo tuoi va san pham tir
stra tai Beni-Suef, Ai Cap (2,73+18,32
mg/l) [18]. Zn 14 nguyén t6 vi luong can
thiét cho co thé, thiéu hut Zn trong ché
d6 an udng hang ngay co thé anh huéng
dén tang truong va 1am suy giam hé mién
dich cua co thé.

Tuong tu nhu vay, ham luong Fe
cling cao trong mau sita dugc thu thap tai
Constanta (0,72 mg/l) [17]. Tuy nhién lai
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thap hon nhiéu trong mau sita bo tuoi va
san phém tur stra tai Beni-Suef, Ai Cép
(2,9 + 45,6 mg/l) [18]. Fe 1a thanh phan
chinh ctiia hemoglobin, vin chuyén oxy
tir phdi dén céc té bao va myoglobin.

Cu 1a nguyén t6 vi luong tham gia
vao qua trinh tao mau, chuyén hoéa sit va
hinh thanh mé lién két, chéng oxy héa va
bao vé hé than kinh. Ham luong Cu trong
mau thép hon mau sita dugc thu thap tai
Constanta (0,17 mg/l) [17].

Mn 14 thanh phéan ctia nhiéu enzyme
lién quan dén chuyén hoa carbohydrate,
lipid va protein gop phan vao phat trién
xuong va bao vé té bao khoi stress oxy
héa. Ham lwong Mn xap xi ham luong
mau sita tai dugc thu thap tai Constanta
(0,08 mg/l) [17].

Két qua nghién ciru ciing cho théy,

Su thay déi ham lugng cla cac nguyén té da lugng P, K, Ca
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néu thém duong vao sira twoi (sira it
duong va sira c6 duong) thi Iam cho ham
lwong cac nguyén t trong sita giam, dic
biét 1a cac nguyén té da luong. Su thay
d6i ham lwong cua mot sb nguyén td
trong cac mau sita dugc thé hién & biéu
dd hinh 5. Ham luong do duogc tir cac
mau cho thdy cac nguyén té da luong P,
Ca va K dat gia tri cao nhat & mau it
duong (VN 2) va c¢6 xu huong giam &
mau co duong (VN 3). Nguoc lai, cac
nguyén to vi luong Fe va Cu ting dan
theo muc bd sung dudng, trong khi Zn
bién thién khong theo quy luat tuyén
tinh. Viéc tdng ham lugng cuia mdt $6
nguyén td vi luong trong mau sita c6
duong 12 do cic nguyén té nay co tir
lugng duong thém vao.

Su thay d6i ham lugng cda céc nguyén té vi lugng Zn, Fe, Cu

L
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Hinh 5: Biéu do biéu dién su thay déi ham lwong ciia mét s6 nguyén to trong
cac mau sira Vinamilk

Bén canh cac nguyén t6 da luong va
vi luong can thiét cho co thé, trong mau
stta phan tich c6 co6 sy hién dién cua céc
nguyén t6 Br: 3,709+5,998 mg/l, Sr:
0,170+0,234 mg/l, Y: 0,971+1,230 mg/l,
va Pb: 0,016+0,019 mg/l. Tuy nhién, su
hién di¢n cua cac kim loai ndng nhu Pb
can duoc kiém soat chat chd do ching co
kha nang tich lity trong co thé va gdy anh
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huong dén hé than kinh, dic biét & tré
em. Trong nghién ctru nay, ham lugng
Pb trong cac mau sita déu nam dudi gisi
han cho phép theo tiéu chuan Codex va
quy chudn Viét Nam. Ham luong Pb
trong cic mau sita phén tich tir 0,016 dén
0,019 mg/l, thap hon gi6i han tdi da cho
phép ddi véi sita dang long 13 0,02 mg/I
theo tiéu chudn Codex CXS 193-1995



TAP CHI KHOA HOC TRUONG DAI HOC DPONG NAI, TAP211, SO 02 p-ISSN 3126-3534

[19], ciing nhu Quy chuin Viét Nam
QCVN 8-2:2011/BYT [20]. Do d6, ham
luong Pb trong cac mau sita nghién ciru
nam trong gidi han an toan theo céc tiéu
chuan hién hanh.

4. Két luan

Trong nghién ctru nay, ham luong
cac nguyén tb trong sita Vinamilk da
dugc xéac dinh bang ki thuat huynh quang
tia X phan xa toan phan (TXRF). Két qua
phan tich cho thdy, ham lwong céc
nguyén té da luong thap hon so véi mot
s sira tuoi trén thé giGi.

Tuy nhién, cac nguyén té vi luong c6
loi kha twong dong vé mat dinh tinh véi
cac loai stta da nghién ctru trude day. So
sanh dinh luwgng véi cac nghién ciu
trugc cho thay ham luong Zn, Fe, Cu va
Mn trong stra Vinamilk cé su khac biét
nhit dinh so véi sita bo tai mot sé khu
vuc nhu Constanta (Romania) va Beni-
Suef (Ai Cap), tuy nhién van dam bao
vai tro dinh dudng va an toan cho nguoi

tiéu dung.

Nghién ctru ciing chi ra rang viéc bd
sung dudng vao sira ¢6 anh hudng dén
ham luong cac nguyén t6, dac biét 1a 1am
giam ham lugng cac nguyén té da luong
nhu K, Ca va P, trong khi mét s6 nguyén
t6 vi lwong nhu Fe va Cu c6 xu hudng
tang. Piéu nay cho thiy thanh phan
nguyén tb trong sira cd thé bi tac dong boi
qué trinh ché bién va b sung phu gia.

Ngoai cac nguyén té thiét yéu, mot
s6 nguyeén té khong thiét yéu (bat lgi cho
su phét trién cua co thé) nhu Br, Srva Y
cling dugc phét hién trong cac mau sira
v6i ham luong rat thip, dusi mac cho
phép theo chuan Viét Nam va tiéu chuan
cia FAO. Trén co s& danh gia thanh
phan nguyén t6, sira Vinamilk dap tng
yéu cau veé gié tri dinh dudng va an toan
thuc pham, pht hop dé st dung thuong
xuyén nhu mot ngudn thuc pham b
sung trong khau phan an hang ngay.
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ABSTRACT

Milk is an important source of nutrition for both children and adults, providing
many essential minerals, vitamins, and trace elements. However, if the feed provided
to dairy cows is of poor quality, the milk may contain elements harmful to consumers.
In this study, fresh milk from Vietnam Dairy Products Joint Stock Company (Vinamilk)
was investigated using Total Reflection X-ray Fluorescence (TXRF) for the qualitative
and quantitative analysis of its elemental composition. The results identified eleven
elements: Phosphorus (P), Potassium (K), Calcium (Ca), Iron (Fe), Zinc (Zn),
Bromine (Br), Strontium (Sr), Yttrium (Y), Lead (Pb), Copper (Cu), and Manganese
(Mn). Of these, K and Ca were the two macronutrients with the highest concentrations
in the milk samples (K ranging from 781 mg/L to 934 mg/L, and Ca from 423 mg/L to
456 mg/L); the trace elements had concentrations within safe limits according to the
Codex Alimentarius (developed by the Food and Agriculture Organization (FAO)) and
the National technical regulations on food safety in Vietnam.

Keywords: Macronutrients; trace elements; fresh milk; Codex Alimentarius;
National technical regulations on food safety in Vietnam; TXRF
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