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Xdc dinh ham lwong kim loai trong mot s san pham cheé trén thi trudong
Viét Nam bang phwong phap ICP-OES va AAS
Determination of Metal Content in Commercial Tea Products in Vietnam by ICP-OES va AAS
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Tom tit

Che (hay duoc gm Ia Tra) la sén phdm dé uébng giau cac chét chdng oxy héa, cé tac dung nang cao hé
thong mién dich cda co thé ngudoi, ngén ngtra mét so bénh nhuw ung thuw, tim mach, béo phi. Nhiéu nguyén
t6 kim loai déng vai tro quan trong trong céu tao céc hoat chét néu trén, nguwoc lai mét s6 nguyén té kim loai
c6 thé gdy nén céc tac dung khéng cé loi cho co thé ngudi [6,7]. Trong nghién ciru nay, 17 méu ché thanh
pham bao gébm 7 mu tra den tui loc va 10 mau ché xanh duoc phan tich thanh phan kim loai. Téng s6 21
kim loai bao gom Na, K, Mg, Ca, Ba, Mn, Fe, Cu, Zn, Al, B, As, Sb, Pb, Se, Cr, Cd, Ni, Sn, Hg, Ge déa duoc
xac dinh trong 17 mau sén phdm ché. Céc kim loai nay dwoc phén tich bang phuwong phap quang pho phat
xa plasma cam (ng cao tén (ICP-OES) va phuong phéap quang phd hép thu nguyen tr (AAS). Két qua thuc
nghiém cho thay rang, ham lwgng kim loai trong ché rat da dang trong tat cd cac mau, trong dé Kali ch/em
ham lwong cao nhét, tiép dén la Ca, Mn, Mg, Al. Ham lwong nguyén té vi lwong nhw Fe, Cu, Zn, Na ndm
trong khoang tir 10 dén 200 mg/kg. Khéng phét hién thdy ham luong kim loai ndng nhw As, Cr, Cd, Hg, Pb
trong céc mau ché tdi loc.

Tl khoa: tra, kim loai, kim loai nang, ICP, AAS
Abstract

Tea is a beverage rich in antioxidants, which enhance the immune system of the human body, and prevent
diseases such as cancer, cardiovascular disease, obesity. Many metal elements play an important role in
the structure of the above-mentioned active ingredients, whereas some metallic elements can cause
adverse effects on the human body [6,7]. In this study, 17 finished tea samples consisted of 7 black bagged
tea and 8 green tea samples analyzed for metal composition. A total of 21 metals including Na, K, Mg, Ca,
Ba, Mn, Fe, Cu, Zn, Al, B, As, Sb, Pb, Se, Cr, Cd, Ni, Sn, Ge, Hg were determined in 17 sample tea
products. These metals were analyzed by high frequency induction plasma emission spectrometry (ICP-
OES) and atomic absorption spectrometry (AAS). Experimental results show that the metal content in tea is
very diverse in all samples, in which potassium accounts for the highest content, followed by Ca, Mn, Mg, Al.
Micronutrients such as Fe, Cu, Zn, Na are in the range of 10 to 200 mg/kg. No heavy metal such as As, Cr,
Cd, Hg, Pb was found in bagged tea.

Keyword: tea, element, heavy metal, ICP, AAS

1. Introduction

Cheé (hay con goi tra) 14 san pham d6 udng pho
bién nhét trén thé gi6i chi sau nudce, dugce ché bién tir
1a che (Camelia sinensis L.). Udng nudc ché gidp 1am
giam cholesterol, cung cip cac chat ¢ hoat tinh sinh
hoc ngin ngira ldo héa, lam giam nguy co méc céc
bénh tim mach va ung thu [1,2]. O Viét nam cay che
1a loai cdy c6 gi4 tri kinh t& cao, dugc trong tai nhidu
viing tir trung du Bac B9, duyén hai mién Trung va
Tay Nguyén nhung san pham ché trong tai mdi noi lai
c6 huong vi va gia tri thuong mai khac nhau. San
phdm tir cay rat da dang, nhung chu yéu 1a céc loai
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ch¢ xanh, ché den, ché oolong, ché vang, ché¢ hong...
tly thudc vao muc dd 1én men va quy trinh ché bién
cu thé.

Céc nguyén t6 kim loai dong vai trd quan trong
trong céc hoat dong cuia co thé. Tuy nhién sy c6 mat
céc nguyén to kim loai & ham lugng cao giy tich Iy
kim loai trong co thé nhu cac kim loai ning Hg, As,
Cd, Pb. Viéc xac dinh ham lugng kim loai trong san
pham cheé gitip danh gia dugc cic nguy co vé an toan
thuc pham cling nhu chat lugng dinh dudng va truy
Xuét ngudn goc san pham. Ham lugng kim loai trong
che rat da dang [3], phu thugc nhiéu vao cic yéu t6
dat dai, thd nhudng, diéu kién chim bon, gidng,
phuong thirc ché bién, 6 nhidm méi truong... Thong
tin vé ham lugng cac kim loai trong cic mau ché tai
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Viét Nam van chua duge xac dinh déy du hoac cod
duoc xac dinh thi v4i ham lugng mot vai nguyén td
nhu Pb, Cd trong ché Thai Nguyén [4]. D& bo sung
co s6 dit liéu vé& ham lwrgng kim loai trong che, ching
t6i thuc hién phan tich thanh phén cac kim loai trén
thiét bi ICP-OES va trén AAS 14 nhiing thiét bi thong
dung va phu hgp cho muc dich xac dinh. Muc dich
cua nghién clru nay la xac dinh ham lugng cac kim
loai (da lugng, vi lugng) va cidc kim loai nang co
trong ché thanh pham.

2. Nguyén li¢u va phwong phap
2.1 Nguyén liéu va héa chat

Muoi bay mau san pham ché trén thi truong bao
gom 7 miu che den tii loc v6i huong vi khac nhau va
cing mot thuong hidu (Dilmah), 10 miu ché xanh
trong d6 5 mau ché dugc trong va san xuit tai Thai
Nguyén va 5 miu ché dugc trong va san xuat tai Phi
Tho. Héa chét sir dung 1a axit nitric (HNO3) dic 70%
(Merck) va cic dung dich chuin da nguyén t6 kim
loai ICP ¢6 ndng do gdc 1a 1000 ppm, dung dich
chuin don nguyén t6 Pb, Cd, As, Hg c6 néng d6 1000
ppm. Diy dung dich chuin dugc pha tir dung dich
1am viéc ¢6 ndng d6 100 ppm.

2.2 Phwong phap phan tich
2.2.1 Phwong phép xit Iy mdu

Mau ché duoc xay nho trude khi vo co héa mau
trong 16 vi séng CEM 5. Can tir 0,2g dén 0,5g miu
cho vao binh dung mau ciia 16 vi séng. Thém 2,5ml
HNO; dic 70% va 2,5ml nude cit hai 1an. Mau duoc
v6 co hoa trong 10 vé6i didu kién nhiét do va ap suat
cai tuong tmg v6i san phdm can xir 1y: 200 °C dudi
4p sudt 400 psi. Sau khi qua trinh v6 co hoa két thic,
mau duge chuyén vao binh dinh mac 25ml va duogc
trang nhiéu lan bang nudc cit hai lan.

2.2.2 Xdc dinh ham lwong chdt khé

Ham luong chat kho xac dinh bing phuong
phdp siy kho mau trong tu sdy 1350FX -2CE ¢
105°C t6i1 khoi luong khong doi (TCVN 5613:2007)

2.2.3. Xac dinh ham lwong kim logi trén mdy ICP-
OES va AAS

Cic kim loai trong ché dugc xac dinh béng hai
thiét bi. M4y quang phd phat xa nguyén tir plasma
cam tung cao tan ICP-OES (PerkinElmer 7300 DV)
(d6i v6i xac dinh cac kim loai Na, K, Ca, Mg, Ba,
Mn, Fe, Cu, Zn, Ge) vi miy quang phd hip thu
nguyén tu AAS Varian 240 (xac dinh Pb, Cd, As,
Hg). Phuong phap do phd hép thu nguyén tir ding 10
Graphit (GFAAS) ding dé x4c dinh Pb, Cd; phuong
phap do phd hip thy nguyén tir. Thuy ngén dugc xac
dinh bang phuong phap quang phd hap thu nguyén tu
khong ngon lira. Diéu kién chay thiét bi phan tich da

trén khuyén nghi cia nha cung cép thlét bi d6i véi
timg loai mau phan tich. Mdi lan chay miu tuong tng
v6i mot 1an dung dwong chudn méi véi dai nong do 1a
0,005; 0,2; 2,0, 4,0 ppm cta chuin da nguyén t6; 0,4;
1,0; 1,6; 2,0 ppb cua As; 0,5; 1,0; 1,5; 3,0 ppb déi voi
Cd va 1,0; 3,0; 5,0; 10,0; 15 ppb dbi véi Pb. Két qua
méu 12 trung binh cta 2 dén 3 14n gia trj do lap lai.
2.3. Do chinh xac cua phwong phap do

D6 chinh xac ciia phép do duge thé hién bang
cac thong sb giéi han phat hién (LOD), gii han dinh
lwong (LOQ), hé sb xac dinh (R?), bude song tuong
(g vai vide xac dinh cac nguyén t6 dugc néu trong
Béng 1.

Bang 1. B§ chinh xac cua phuong phap do

Nguyén | Budc LOD LOQ

to song (ug/mL) | (ug/mL) | (R?)
K 766,490 0,5 1,5 0,999
Ca 317,933 0,5 1,5 0,997
Mg 285,213 0,5 1,5 0,999
Al 396,153 0,5 1,5 0,999
Ba 233,527 0,5 1,5 0,999
Fe 238,204 0,5 1,5 0,999
Cu 327,393 0,5 1,5 0,999
Zn 206,200 0,5 1,5 0,999
Na 589,592 0,5 1,5 0,996
Mn 304,693 0,5 1,5 0,997
B 249,677 0,5 1,5 0,999
Pb 220,353 0,0001 0,0003 0,999
Ni 231,604 0,3 1,0 0,999
Sn 189,927 0,5 1,5 0,989
Hg 253,652 0,0001 0,0003 0,999
As 197,93 0,0004 0,0012 0,999
Cd 228,802 0,0001 0,0003 0,999
Cr 205.562 0,5 1,5 0,998
Sb 275,567 0,5 1,5 0,995
Se 245,337 0,5 1,5 0,998
Ge 326,542 0,1 0,3 0,997
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3. Két qua va thio luin
3.1. Ham lwong cdc nguyén té da lwong

Ham lugng cac nguyén t6 da lwong va vi lugng
duoc thé hién trén Bang 2, trong d6 cac nguyén té da
lugng nhu K, Na, Ca, Al, Mg va Mn chiém ham
luong 16n, trén 200 mg/kg chat kho. Kali (K) chua
nhiéu nhét trong cic méu ché véi ham luong K dao
dong tir 12372 dén 21443 mg/kg, (trung binh 14447
mg/kg chét kho). Tiép theo d6 1a Ca véi ham luong
trung binh 3638 mg/kg; Mg (1516 mg/kg), Mn (503
mg/kg), Al (383 mg/kg). Trong cic mau ché, ham
luong nhém (Al) dao dong tir 262,77 dén 959,78
mg/kg, cho thdy sy dao dong 16n trong thanh phan
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cdc mau che. Trong b cac nhom che, ché den tai loc
¢6 ham lugng nhom trung binh cao nhét, trung binh
883,67 mg/kg, nhém ché xanh c¢6 ham lugng nhom
kha twong dong. Ham lugng Al cao hon trong ché
den ti loc ciling twong tw nhu két qua nghién ctu
trong tu vé ham lugng kim loai trong ché ¢ Ba Lan
[5]. Két qua so v6i cac nghién ctu trén thé gidi vé
ham luong nhém trong ché cho thdy, ham luong
nhom trong cac loai cheé phan tich & Viét nam c¢6 ham
luong thdp hon so véi Trung Qudc va Nhat Ban (625-
1161 mg/kg) [3]. Mot ) nghién ctru da nhén ra mdi
lién quan gitra lugng Al tich lily trong co thé do 6
nhiém qua duong thuc phim trong thoi gian dai véi

bénh Alzheimer’s [6,7]. Chinh vi vdy ham lugng Al
cao trong che ciing 1a mo6i quan tdm dang ké doi voi
ngudi uong nude che thuong xuyén.

Céac kim loai Ba, Fe, Cu, Zn, Na, B ¢6 ham
luong nho hon 200 mg/kg chat khé va 16n hon
10mg/kg chit kho trong cac mau ché & ca 3 nhém san
pham (Bang 2). Fe va Cu 1a 2 nguyén t vi lugng c6
lgi cho sirc khoe, Ham luong Fe trong cdc mau che
dao dong tir 62,07 dén 802,56 mg/kg, trong d6 nhom
san phdm c6 ham luong Fe cao nhét 1a nhém ché den
tdi loc voi ham lugng trung binh 1a 197 mg/kg, ham
luong Fe trung binh trong nhém ché xanh loai 2 la
171,42 mg/kg. Ham luong Cu dao dong tir 12,64 dén

Bang 2. Ham luong cac nguyén td trong cic mau tra thanh pham (mg/kg chat kho)

Mau Na K Mg Ca Ba Mn Fe Cu Zn Al B
Cheé tdi loc 1 27391 13742,35 1527,62 3478,89 19,10 279,75  89.22 2045 17,84 91532 29,53
2 184,34  12490,52 1325,68 2993,64 12,26 228,01 62,07 17,11 14,56 881,23 26,73
3 217,07 1237286 1365,62 2979,14 1492 264,13 76,34 21,72 1426 893,19 30,60
4 195,89 12945,65 1389,55 3228,20 2292 275,56 87,89 17,82 15,01 959,78 21,58
5 224,47 1422298 1505,66 3037,96 13,66 276,55 147,04 24775 20,80 792,02 2544
6 225,09 13913,09 1516,54 2992,75 8,17 188,05 118,97 20,59 17,94 825,55 28,65
7 347,71 21443,82  3879,14 9435,69 17,51 60,93 802,56 1393 14,13 918,58 30,93
Trung binh 685,50 14447,32 1787,12 4020,90 15,51 224,71 197,73 1948 16,36 883,67 27,64
Che loai 1-1 388,84 12857,72 1712,51 2468,19 6,11 366,28 100,57 19,56 18,00 273,93 12,67
2 382,38 12410,45 1689,71 2519,57 6,00 352,83 102,26 19,17 17,67 262,77 12,64
3 57,10 16494,58 192455 2856,14 5,04 997,35 11091 17,21 18,63 312,25 1491
4 64,82 18456,62 2107,09 309498 542 107824 120,23 1891 20,24 342775 16,50
5 83,60 16070,86 197892 3311,12 525 472777 9581 14,71 17,68 339,67 16,20
Trung binh 195,35 15258,04 1882,55 2850,00 556 653,49 10596 17,91 18,44 306,27 14,58
Che loai 2- 1 109,94 15768,47 1610,79 3395,70 30,22 435,71 248,46 12,81 13,03 42597 19,05
2 7743 15849,61 1625,77 347434 3044 450,34 243,87 12,79 13,13 419,02 18,97
3 61,06 13527,63 130225 3621,71 21,64 563,99 71,85 14,03 14,03 307,54 1341
4 58,47 1366749 134696 3818,09 22,73 597,64 7328 1443 1507 31944 13,53
5 51,39 15242,71 1696,48 3884,88 34,08 469,65 219,66 12,64 1420 444,18 1585
Trung binh 71,66 14811,18 1516,45 363894 2782 503,47 171,42 13,34 13,89 383,23 16,16
mTratiiloe = Trixanh logil @ Tra xanh Ioai 2 ETrifiiloc = Trixanh loail = Trd xanh logi 2
" 16000 g 30 7
= 14000 2x 1R i |
£ 12000 g
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< som 154
i GU00 g .
§s|\|l\l\|
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= Na 4 Ca Mg Al Mn Fe = B cu  In Ba N sn Ge  Sse  Sh
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Hinh 1. Ham lugng cac nguyén t6 da lugng (A) va nguyén t6 vi lugng (B) trong cac mau tra.
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Bang 3. Ham lwgng kim loai ning va nguyén t6 lwong vét

Mau As Sb Pb Se Cr Cd Ni Ge Sn Hg
(ppb) (ppm) (ppb) (ppm) (ppm)  (ppb) (ppm)  (ppm) _ (ppm) (ppb)

Chewii KPH 0,73 KPH KPH KPH  KPH 3,23 1,25 2,61 KPH
ey KPH KPH KPH 094 KPH KPH 2,81 KPH 1,45 KPH
3 KPH KPH KPH KPH KPH KPH 2,52 KPH 1,65 KPH

4  KPH KPH KPH 029 KPH KPH 305 KPH 1,93 KPH

5 KPH KPH KPH KPH KPH KPH 344  KPH 0,26 KPH

6 KPH KPH KPH KPH KPH  KPH 297 KPH 1,80 KPH

7 KPH KPH KPH KPH KPH  KPH 1,74 KPH  KPH KPH

TB - 0,10 - 0,18 - - 282 0,18 1,39 -

Che 1 KPH KPH 0,19 KPH KPH  KPH 3,11 KPH 5,11 0,10
f}ilfll 2 KPH KPH 0,18 236 KPH  KPH 3,11 KPH 5,35 0,08
Nguyén 3 KPH KPH 0,22 KPH KPH  KPH 570 KPH 3,84 0,09
4  KPH KPH 0,25 KPH KPH  KPH 6,51 KPH 3,37 0,06

5 KPH KPH 0,45 011 KPH KPH 2,05 KPH 3,42 0,09

TB - 0,05 0,26 0,49 - - 4,09 - 422 0,01

Che 1 KPH KPH 0,16 197 KPH  KPH 230 KPH 7,77 0,04
;i%h 2 KPH KPH 0,17 KPH KPH  KPH 2,54  KPH 9,04 0,03
Tho 3 KPH KPH 0,33 1,62 KPH  KPH 287 KPH 4,80 0,03
4  KPH KPH 0,33 KPH KPH  KPH 294 KPH 6,19 0,03

5 KPH KPH 0,21 KPH KPH  KPH 2,56  KPH 3,11 0,03

TB - - 0,24 0,72 - - 2,64 - 6,19 0,03

KPH: khong phdt hién

Cu 1a thanh phan coa enzym cytochrome oxydase,
ascorbic, axit axidase, phenolase, lactase, xtc tién
qua trinh hinh thanh vitamin A. Tuong tu, k€m (Zn)
la nguyén t6 kim loai c6 1oi cho sttc khoe, ham luong
Zn trong cdc mau ché dao dong tir 13,03 dén 20,80
mg/kg, trong d6 ham lwong Zn cao nhét trong cac
mau ché xanh loai 1, trung binh 18,44 mg/kg.

3.2. Ham lwong cdc nguyén té vi lwong

Trong s6 cac nguyén td vi luong, ham lugng Ba
chénh nhau kha nhiéu trong cic nhém ché khac nhau.
Ba c6 ham luong thap hon trong nhém ché xanh Thai
Nguyén (trung binh 5,56 mg/kg) vi cao gap 5 lan gia
tri trung binh ctia nhom ché xanh Phd Tho va cao gap
2 lan ham lugng Ba trong miu san pham ché tdi loc.
Su chénh léch 16n vé& ham lugng Ba trong cac nhom
ché khac nhau c6 thé 1a mot thong s6 quan trong
trong trong phan hang cap loai ché [8].

Ni ciing 1a nguyén t6 vi lugng quan trong ddi
v6i dinh dudng cua nhiéu loai dong vat, vi sinh vat va
thye vat [9]. Tuy nhién, ham luong Ni cao hap thu
vao co thé ngudi cling ¢6 thé gay hai. Mot trong
nhitng anh huong xau ctia Ni téi co thé nguoi 1a kha
nang bénh eczema Niken [10]. Trong nghién clru nay,
ham lugng Ni trong ché thanh pham dao dong tir 1,74

dén 6,51 mg/kg. Ham lugng Ni trong ché den & Thai
lan trong khoang 2,28 mg/kg to 9,19 mg/kg [11],
trong khi d6 ham lugng Ni trong ché den An d6 1a 0,4
dén 9,2 mg/kg [3] va ham luong Ni trong ché den
Thé Nhi Ky 1a 2,7 dén 9,31 mg/kg [12]. Ham luong
Ni trong ché oolong cta Indonesia va Trung Qudc 1a
1,88-3,33 mg/kg.

3.3. Ham lwgng cdc kim logi ndng

Ham lugng cac nguyén té kim loai ning trong
cdc mau ché duoc thé hién trong Bang 3. As, Cr, Cd
khong phat hién thay trong tit ca cac mau che Dic
biét mau che den tai loc khong phat hién thay As, Hg,
Cr, Cd, Pb. Hg chi dugc phat hién théy trén mau che
xanh Thai Nguyén voi ham lugng trung binh 1a 0,09
ppb va trén mau ché xanh Phi Tho véi ham lugng
trung binh 0,03 ppb. Sy c6 mit cua cac nguyén to kim
loai ning thudng 1a do nguyén nhan 6 nhiém moi
truong, dét dai. Sy Véng mat cac kim loai ndng trong
mAu ché tii loc va ham luong cac kim loai ning thép
trong phan 16n mau ché cho thdy nguyén liéu dugc
thu héi tir nhimg viing trong ché it 6 nhiém. Theo quy
dinh ctia BO Y té vé gidi han ham lugng cac kim loai
nang (QCVN 8-2: 2011/BYT) c¢6 trong san pham che,
ham lugng cac kim loai ning trong cdc miu nghién
clru trén ddy déu nim trong giGi han cho phép. (Gidi
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han tdi da: As: 1,0 mg/kg; Cd: 1,0 mg/kg; Pb: 2,0
mg/kg; Hg: 0,05 mg/kg).

4. Két luan

Ché duge coi 1a loai dd ubng phd bién thir hai
trén thé gidi chi sau nudc, véi lugng tiu thu khoang
20 ty chén ché mdi ngay [13]. Viéc xac dinh ham
luong cac nguyén t6 kim loai trong san pham ché két
hop véi xac dinh hiéu suét trich ly kim loai tuong (g
duoc trich ly ra trong qua trinh pha che, lugng che
tiéu thy trung binh 13 co s& ban dau dé tinh toan ham
lwong hép thu kim loai vao co thé con ngudi, va cé
thé tham khéo cho chi sb an toan cua cheé [14]. Két
quéa phan tich cdc mau ché chi ra rang c6 rat nhidu
thanh phan kim loai trong ché, trong d6 thanh phan
kali c6 ham lugng cao nhét, tiép dén 1a Ca, Mn, Al,
Mg. Ham lugng kim loai nang (Pb, As, Hg, Cr, Cd)
khong phat hién dugc trong nhém che tii loc va trong
nhidu méu trd xanh thanh phdm. Tuy nhién dé danh
gia duoc thong tin vé an toan thuc phdm va danh gia
nguy co téi strc khoe nguoi tidu ding, can nghién ctru
ham luong kim loai twong ung trong nudc che.
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