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PHAN TiCH HAM LUQNG DPONG, CHI, CADMI VA KEM
TRONG CAY SAI PAT BANG PHUONG PHAP ICP-MS

Vwong Trwong Xuan
Truong Dai hoc Khoa hoc - PH Thadi Nguyén

TOM TAT

Trong nghién ctru niy, ham lugng tong s6 cua cac kim loai dong, chi, cadmi va kém trong 15 mau
cay Sai dat lay tai cac dia diém khac nhau & mot s6 tinh & khu vyc phia Bac Viét Nam da duoc
phan tich bang phuong phap ICP-MS. Két qua cua phuong phap thém chuan cho thiy d thu hoi
ctia phuong phép dbi véi cac kim loai dong, chi, cadmi va kém nam trong khoang tir 82,19% dén
109,65%. Nong do ctia cac kim loai dong, chi, cadmi va kém trong 15 mau ciy phan tich 1an luot
nim trong khoang 5,510 + 21,620 mg/kg; 0,481 + 1,628 mg/kg; 0,125 + 0,340 mg/kg; 14,370 +
36,830 mg/kg. Két qua cuia nghién ctru cho thiy ham luong cia ca 4 nguyén td nay trong 15 mau
ciy phan tich hau hét déu thap hon gii han cho phép ciia to chuc y té thé gisi (WHO) ddi véi cay
thao duoc.

Tir khéa: Cdy Sai Pat; phwong phdp ICP-MS; ham luong chi; ham lwong cadmi; ham lwong kém;
ham heong dong
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ANALYZING THE TOTAL CONTENT OF COPPER, LEAD, CADMIUM AND ZINC
IN VERBESINA CALENDULACEA L. PLANT USING ICP-MS METHOD
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ABSTRACT

In this study, the total contents of copper, lead, cadmium and zinc in 15 Verbesina
calendulacea L. samples collected at different locations in the Northern provinces of Vietnam
were determined by ICP-MS. The results of the standard addition method showed that the recovery
of the method for copper, lead, cadmium and zinc metals ranged from 82.19% to 109.65%. The
concentrations of copper, lead, cadmium and zinc in the 15 analyzed plant samples ranged 5.510 +
21.620 mg/kg, 0.481+1.628 mg/kg, 0.125 + 0.340 mg/kg, 14.370 + 36.830 mg/kg, respectively.
The results of the study showed that almost of the contents of copper, lead, cadmium and zinc in
the 15 analyzed plant samples were lower than the permissible limit set by World Health
Organization (WHO) for medicinal herbs.
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1. Mé dau

Doc tinh cta kim loai vi lugng ddi véi suc
khde con ngudi va moi truong da thu hat su
cha y dang ké trong thoi gian gan day. Thyc
vat 1a lién két chinh trong viéc chuyén kim
loai nang tir dat bi 6 nhiém sang con nguoi.
Kim loai ning c6 toc d6 bai tiét thap qua than,
c6 xu hudng tich lily trong chudi thirc dn va
c6 thé gay hau qua nghiém trong cho con
ngudi ngay ca & mirc nong do rat thap. Cac
nguyén t6 vi lugng nhu kém, dong 1a cac chat
dinh dudng thiét yéu. Chung rit quan trong
dbi voi cac chire ning sinh Iy va sinh hoc cua
co thé con ngudi. Tuy nhién, sy gia ting
lugng ti€u thu cta ching trén mic gidi han
cho phép co thé trd nén doc hai [1], [2]. Ham
lwong cadmi trong co thé con ngudi cao s& co
doc tinh nghiém trong anh hudng dén stc
khée con nguodi. Than la co quan bi anh
huéng nghiém trong khi bi nhiém cadmi.
Cadmi bi bai tiét rit cham trong co thé con
nguoi va no tich lily trong than cua con ngudi
trong mot thoi gian twong ddi dai, lam cho
than bi suy yéu va khong thé hoi phyc. O
noéng do cao, cadmi gdy anh huéng nghiém
trong dén gan va mach mau va hé thong mién
dich [3]. Chi dugc biét dén 1a mot trong
nhitng chat 6 nhim méi truong c¢6 doc tinh
cao. N6 ¢c6 thé tao phirc v6i cac phan tir sinh
hoc khic nhau va anh hudng xau dén chuc
nang cta chung. Phoi nhidm chi c6 thé c6 mot
anh huong xdu dén mau, than kinh, mién
dich, than, xuong, hé théng co bép, sinh san
va tim mach giy ra phdi hop co bap kém,
triéu chung ti€u hoa, ndo va ton thuong than,
suy giam thinh lyc va thi luc, va khuyét tat
sinh san [2].

Su 6 nhiém kim loai ning ciia cac phuong
thudc thao dugc ciing nhu ciy thao dugc di
dugc bao céo trudc do trong mot sé san pham
thao duoc ¢ chau A, Nam My va chau Phi va
& cac qudc gia khac nhau [2], [4].

Cay Sai Dit co tén khoa hoc 1a Wedelia
calendulacea L. Theo nhu GS.TS D& Tt Loi,
cdy Sai Pt con dugc goi la cay hang tram,
cdy ngd nui hay ctic nhap va duge mét sd noi

st dung nhu rau séng. Loai cdy nay dugc sir
dung phd bién dé lam ciy thudc khang viém
nhu chira viém bang quang, tam tri rom sy,
lam thubc udng phong chay soi va chita sét
rét [5]. Hién nay ¢ Viét Nam chua cé cong
trinh ndo nghién ctru ddnh gid ham lugng cac
kim loai ning trong cdy Sai Pt va danh gia
mirc d6 an toan cia cic kim loai ndy trong
cay khi dugc st dung nhu thao dugc.

Nghién ctu ndy dugc thuc hién nham xéac
dinh ham lugng cta cac kim loai déng, chi,
cadmi va kém trong cay Sai Pat duoc iy ¢
cac khu vyc dia 1y khac nhau & mot sb tinh
phia Bic Viét Nam dé danh gia mic do o6
nhiém, sy an toan va rui ro sttc khoe tiém an
clia cac kim loai niy trong cdy Sai Pat khi
dugc st dung nhu mdt loai thao dugc chira
bénh dya trén cac gidi han tiéu chuan cua To
chire y té thé gisi (WHO).

2. Phuong phap nghién ciru

2.1. Thiét b

Céc thiét bi bao gdm thiét bi pha mau dung 10
vi song Mars 6 va thiét bi phan tich ham
luong tong sb cua ddng, chi, cadmi va k&m
trén may ICP-MS Agilent 7900 (My). Cac
thiét bi thudc trung tim nghién ctru va chuyén
giao cong nghé, vién Han 1am khoa hoc va
Cong nghé Viét Nam.

2.2. Héa chit

Cac dung dich axit HNOs, H,0, (Merck) va
cac dung dich chuin cta df”)ng, chi, cadmi va
k&m duoc pha tir dung dich chuén c6 ndng do
1000 mg/L (Mecrk). Cac dung dich hoa chét
déu dugc pha ché bang nudc cat 2 lan.

2.3. Méu phan tich

Mau cay Sai Péat dugc ldy ngiu nhién ¢ 15
diém khac nhau & céc tinh phia bic Viét Nam
dé co dugce su da dang vé diéu kién tu nhién.
Sau khi dwa vé& phong thi nghiém, cic mau
dugc ria sach, sdy kho bang ta sy sau dé
duoc bao quan trong tii nilon kin. Cac mau
dugc ki higu lan lugt 12 SPI1 dén SPIS.
Thong tin vé dia diém ciia cac mau phan tich
duogc thé hién ¢ bang 1.
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Bang 1. Dia diém ldy mdu va ki hiéu cdc mau cdy Sai Pdit

STT Kihiéu Toa do Pia diém lay mau

1 SP1 21°12'13.14"N Khu c6ng nghiép Yén Phong - Bic Ninh
106° 0'9.13"E (gan nha may xu li nudc thai)

2 SP2 21°12'7.82"N Khu ¢3 hiép Yén Phong - Béc Ninh (gin S
105°58'32 38"E u cong nghiép Yén Phong - Bac Ninh (gan Samsung)
21°11'42.28"N R A A -

3 Sb3 105°59'38.89"E Khu cong nghiép Yén Phong - Bac Ninh
21°12'36.07"N \ A ~ \ . Lo

4 Sb4 106° 1'2 35"E Truong mam non x4 Thuy Hoa - Yén Phong - Bac Ninh
21°12'47.91"N ~ \ R LN A 1A Aia

5 Sb5 106° 1'2.64"E X& Thyy Hoa - Yén Phong - Bac Ninh (bén 1€ duong)
21°12'8.84"N ~ \ A Lo A \ %

6 Sbo6 105°57'49 51"E Xa Thuy Hoa - Yén Phong - Bac Ninh (gan duong cao toc)
21°33'46.07"N A ~ 2 \ AT A X T A

7 Sb7 105°49'42 A7"E Khu dan sinh Ngo 335, t6 4, phuong Tan Lap, thanh pho Thai Nguyén
21°40'36.96"N Al A an N N , . A

8 Sb8 105°50'51 46"E Khu dén sinh Thi tran S6ng Cau - Bong Hy - Thai Nguyén
21°41'46.73"N A T Tahe A \ . \JA : . A

9 Sb9 106° 4'20.92"E Cau Bac Bén gan cho Trang X4 - VO Nhai - Thai Nguyén
21°36'25.76"N Al x \ \ < X J A

10 SPb10 105°49'33 18"E Khu dan sinh T6 23, phuong Hoang Van Thuy, thanh pho Thai Nguyén
21°26'55.51"N Al ~ AL . . .

11 SPb11 106° 22 26"E Khu dan sinh xa Téan Duc - Phd Binh - Thai Nguyén
21° 7'10.59"N A . A A A . .

12 Sb12 106°34'36 14"E bong Do - Binh Tricu - Bong Triéu - Quang Ninh
21° 6'20.64"N . . A . A . .

13 SP13 106°35'40 25"E Trai Doc - Binh Triéu - Pong Tri¢u- Quang Ninh
21°6'26.13"N . N 3 R 3 . .

14 SPb14 106°35'4.22"E Trai Thong - Binh Triéu - Bong Triéu - Quan’g Ninh

15 P15 21°56'5.73"N Khu cong nghiép Thanh Binh - Chg Méi - Bac Kan

105°47'59.81"E

2.4. Phwong phdp xir ly méu va phan tich miu
Cé4c mau phan tich duoc xir Iy bang phuong
phap v6 co hoa w6t véi hon hop axit HNOs,
H,0; theo quy trinh chuan tiéu chuin AOAC
2015.01 va EPA 200.8 [6]. Lay mdt luong
méu cdy Sai Pét kho nghién nho. Can chinh xac
0,5000 g mau. Thém 5,0 mL HNOs dic va 1,0
mL dung dich H,0, dic, chuyén vao éng Teflon
cta 10 vi song Mars 6. Mau sau khi xir 1y bing
16 vi song dugc dinh mirc va dem phan tich trén
thiét bi ICP-MS Agilent 7900.

2.5. Danh gia quy trinh phén tich

Pé danh gia do tin cdy cia quy trinh phan
tich, cac mau thém chuan cua cic nguyén td
déng, chi, cadmi va kém da duogc thém vao
dung dich nén cay Sai Pat dé danh gia hiéu
sudt thu hoi cac nguyén t6 do ctia quy trinh
phan tich.

Caéc gia tri gigi han phat hién (LOD), gigi han
dinh lugng (LOQ) cuia phép do, d6 thu hoi va
d6 léch chuan tuong d6i (RSD) duogc xac dinh
theo céc cbng thirc sau:
Cong thue tinh LOD va LOQ theo dwong
chudn [7], [8]

LOD ==ZvaloQ = == (1)

Trong d6: Sa 1 d6 léch chuan cua ham tuong
ungy =b*x+a
b 1a 6 doc ctia duong chuan y = b*x + a
Cong thuze tinh do thu hoi:

e gy _ CF—Dh100

Yol = — 2
Trong d6: F 12 ndng d6 tong cia miu da thém
chuén; I 1a néng d6 ctia mau neén;
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(F-Dla ndng d6 thém tinh duoc; A 1a ndng
d6 chuan thém vao tinh toan trén ly thuyét.
Cong thire tinh @ léch chudan twong doi
(RSD): % RSD =222 3)

ch chuan va dugce tinh

=]

>

Trong d6: SD 1a 46 |
theo cong thac

SD=\/ii(xk —Y)z

n-1i=

(4)

Xk: gia tri do dugc ¢ thi nghiém thar k va X la
gia tri trung binh cua n lan do 1ap lai

3. Két qua va ban lun

3.1. Cic thong sé danh gid quy trinh phan tich

Cac két qud tinh cac gia tri LOD, LOQ va do
thu hoi dugc thé hién ¢ bang 2. Tir bang 2 cho
thdy gi6i han dinh luong cta phép do ICP-MS
dinh luong ham lugng déng, chi, cadmi va
kém dd duoc xac dinh lan luot 1a 0,296 ppb
va 0,987 ppb; 0,029 ppb va 0,097 ppb; 0,001
ppb va 0,003 ppb; 0,253 ppb va 0,843 ppb.
Céc thong s6 ¢ bang 2 cho thay khoang tuyén
tinh xac dinh ddng, chi, cadmi va kém la rat
rong toi 100 ppb. Do thu hdi trung binh cua
phuong phap thém chuin 1a nim trong
khoang tir 82,19% dén 109,65%. Cac gia tri
nay déu nam trong pham vi cho phép cua tiéu
chuan AOAC la tir 80%-120%.

Bang 2. Bang cac thong 56 d¢ thu hoi trung binh, gioi han phat hién (LOD), gidi han dinh hrong (LOQ), d6 léch
chuan twong doi (RSD) va khodng tuyeén tinh xdc dinh Cu, Pb, Cd va Zn bang phwong phap ICP-MS

STT Nguyén tb LOD LOQ RSD Do thu hoi Khoang tuyén tinh
(ppb) (ppb) (%) (%0) (ppb)
1 Cu 0,296 0,987 12,87 109,65 b-100
2 Pb 0,029 0,097 9,24 82,19 b-100
3 Cd 0,001 0,003 4,63 83,20 b-100
4 Zn 0,253 0,843 3,05 105,60 b-100

b: mau tring

Céc phuong trinh duong chuan xac dinh dong, chi, cadmi va kém bang phuong phap ICP-MS
dugc biéu didn & hinh 1. Theo hinh 1, cac dudng chudn xac dinh dong, chi, cadmi va kém déu cé
d6 tuyén tinh rat tot va c6 hé s6 R? > 0,995. Phuong trinh dudng chuan xac dinh cac nguyén t6
Cu, Pb, Cd va Zn Ian luot 1a: Y = 3034,5.X + 1034,4 (R? =1); Y = 7101,377.X + 4481,905 (R? =
0,9997); Y =988,64.X + 5,72 (R2=1) va'Y = 990,351.X + 12502,525 (R? = 0,9979).

5 B = *
4x10°; [Equation y=a+b 8x10°][Equation y = a + b*
51 |Intercept  1034.4
3x10° Slope 3034.5 x10°7|Intercept 4481.905
3x10°] R-Square 1 6x10°]Slope  7101.377
5||R-Squar  0.99966
@ 2x10°] 5x10
8 2x10°] 4x10°]
E 1x10°] 3x10°)
5]
£ 5x10 2x1057
p . . Cu 1x10 . Pb
é 0 20 40 60 80 100 %0 20 40 60 80 100
5
o 1x10% Equation y=a+b" x10™ Equation 'y =a+b*x
é 8x10° Intercept  5.7233 1x10°] |Intercept | 12502.525
1|Slope 988.64 Slope 990.35105
O gyqqe RSauare( 1 8x10*{|R-Square( 0.99793
6x10°*{
4,
4x10 4x10%/
4
2x10" 2x10°%1
0 - Cd 0 = Zn
0 20 40 60 80 100 0 20 40 60 80 100
NCinhg [T (ppb)

Hinh 1. Cdic phwong trinh dwong chudn xdc dinh Cu, Pb, Cd va Zn bang phwong phéap ICP-MS
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3.2. Ham lwong cdc kim logi trong méu phén tich

Ham lugng cta cac kim loai Cu, Pb, Cd, Zn trong 15 mau cay Sai Pét duoc thé hién trong bang 3.
Bang 3. Ham lwong cdc kim logi Cu, Pb, Cd va Zn trong cdy Sai Pt (mg/Kg khé; SD: dg léch tiéu chudn)

STT

MAau

Ham lwong cac nguyén td

Cu (+ SD) Pb (+ SD) Cd (£ SD) Zn (£ SD)
1 SP1 13590 £0,247 0,580 % 0,142 0,161 £ 0,021 19,200 + 0,207
2 SP2 16,540 +0,321 0,890 + 0,091 0,139 + 0,068 25,080 + 0,901
3 SP3 15,610+0,103 0,762 +0,102 0,188 + 0,065 24,940 + 0,894
4 SP4 9,130 + 0,021 0,481 % 0,210 0,178 + 0,031 16,560 + 1,021
5 SPs 8,960 + 0,231 0,519 + 0,081 0,171 +0,011 29,690 + 0,698
6 SP6 15,750 £0,277 0,680 + 0,092 0,206 + 0,040 25,280 + 0,201
7 SD7 15,212 + 0,312 1,116 + 0,059 0,209 + 0,021 23,950 + 0,981
8 SD8 21,620 + 0,450 1,426 + 0,081 0,270 0,023 26,340 + 0,894
9 SD9 17,950 + 0,321 1,081 + 0,085 0,303 + 0,011 36,830 + 1,231
10 SP10  11,030+0213  0,780+0,071 0,211 + 0,032 15,510 + 0,570
11 SP11 5,510 + 0,120 1,290 + 0,102 0,125 + 0,021 14,370 + 0,421
12 SPI12 14,750 +0,187 1,102 + 0,110 0,242 + 0,041 26,280 + 0,895
13 SPI13 15210 +0,245 1,126 + 0,058 0,241 + 0,021 24,901 + 1,021
14 SP14 20,526 +0,207 1,628 + 0,094 0,297 + 0,025 28,640 + 0,879
15 SPI5S 16,945 + 0,670 1,191 + 0,098 0,340 + 0,053 27,823 +0,925

Bang 3 cho thdy, ham lugng kim loai dong
trong 15 miu cdy Sai Pit nam trong khoang
tir 5,510 = 0,012 mg/Kg dén 21,620 £ 0,450
mg/Kg. Trong d6 ham lugng dong cao nhét &
mau SP8 va thip nhit & miu SP11. Ham
luong chi trong cac miu phan tich nam trong
khoang tir 0,481 + 0,210 mg/Kg dén 1,628 +
0,094 mg/Kg. Trong d6 ham lugng chi cao
nhit & mau SP14 va thip nhit & miu SP4.
Ham lugng cadmi trong cic miu cay Sai Dt
phan tich nam trong khoang tir 0,125 + 0,021
mg/Kg dén 0,340 + 0,053 mg/Kg. Mau SP15
c6 ham lugng cadmi cao nhat va miu SP11
¢6 ham luong cadmi thip nhat. Ham luong
kém trong cic miu cdy phéan tich nam trong
khoang tir 14,370 + 0,421 mg/Kg dén 36,830
+ 1,231 mg/Kg. Ham luong k&m trong mau
SP9 14 cao nhét va trong mau SP11 1a thip
nhit. Sy khic nhau vé ham luong cia céac
nguyén tb trén trong cac mau phén tich 1a do
su khac nhau thoi gian sinh truéng cia cay
(cay gia, cdy non) vé dia diém lay miu va
diéu kién tho nhudng. Tac gia A. K. Meena
va cac cong su cling da phan tich ham lugng
c4c nguyén t6 Hg, Pb, Cd va As trong cay Sai
Dat ¢ thanh phd Patiala, An Do. Két qua cho
thiy ham luong cac nguyén té Pb va Cd trong
cac mau phén tich déu thip hon giéi han cho
phép cia WHO [9].

Ham lugng cac kim loai Cu, Pb, Cd va Zn
trong 15 miu cay Sai Dat giam theo thi tu 1a

Zn > Cu > Pb > Cd. Két qua nay ciing phu
hop v6i két qua phéan tich ham luong kim loai
trong cdy thao duoc di duoc cong bd trong
c4c nghién ctru ctia nhidu tac gia khac trén thé
gioi. Tac gia M. Maobe va Céc cong su khi
phan tich ham lugng céc kim loai Cu, Pb, Cd,
Zn trong 6 loai cay thdo dugc (Carissa
spinarum, Urtica  dioica, Warburgia
ugandensis, Senna didymobotrya, Bidens
pilosa va Leonotis nepetifolia) déu cho két
qua la ham luong cta cac kim loai la Zn > Cu
> Pb > Cd [10]. Nhom tac gia K. Agyarko, E.
Darteh, and B. Berlinger khi phéan tich ham
lugng cac kim loai néng trong cay thdo dugc
c6 man trau trong 4 loai dat khac nhau ciing
cho két qua 1a ham lugng Zn > Cu > Pb > Cd
[11]. Tac gia Shadi Kohzadi va cac cong su
cling phan tich ham lugng Cu, Pb, Cd va Zn
trong 16 loai cdy thdo dugc nghién cuu tai
Kurdistan, Iran. Két qua cho thay ham luong
cac nguyén t6 trén ciing giam theo thor tu 1a
Zn>Cu>Pb>Cd[12].

3.3 Pdnh gid nguy co 6 nhiém

Dé danh gia mirc d6 6 nhidm cua cac kim loai
dong, chi, cadmi va kém trong cic miu ciy
Sai Dat, chiing toi so sanh véi cac tiéu chuan
cho phép vé ham lugng cta cac kim loai nay
trong cdy thudc. Céc tiéu chuén gii han cua
cac nudc dugc trinh bay ¢ bang 4.
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Bang 4. Tiéu chudn gi6i han cho phép déi véi Cu, Pb, Cd va Zn trong cdy thdo dwoc ciia cac nude [8],[13]

STT Tiéu chuin Cu Pb Cd Zn
mg/Kg
1 Canada - 10 0,3 -
2 Trung qubc 20 5 1
3 FAO/WHO - 10 0,3 50
4 Singapore 150 20 - -

wem Cu  ——Trung Quoc —8—Singapore
160
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Miu phén tich

Hinh 2. Ham luong kim loai dong, chi, cadmi va kém trong cdy Sai Pat va cdc tiéu chudn gidi han cho phép

Ham luong cac kim loai dong, chi, cadmi va
kém trong cic mau cay Sai Dat dugc so sanh
v6i tiéu chuan gidi han cho phép cua cac
nude duoce thé hién & cac hinh trong Hinh 2.

Theo hinh 2, ham luong cua kim loai dong
trong cac mau phan tich deu thap hon so véi

giéi han cho phép theo tiéu chuan cua Trung
Quédc 1a 20 mg/Kg. Tuong tu voi chi, ham
lugng chi trong 15 mau phan tich déu c6 ham
luong nhé hon so véi tiéu chuan cho phép
trong cdy thao duoc cua td chirc y té thé gioi
WHO (10 mg/Kg) va cia tiéu chuin Trung
Qudc (5 mg/Kg).
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Dbi voéi ham lugng cadmi, ham lugng cadmi
trong 14 mau phan tich déu thip hon tiéu
chuan cho phep cua WHO 1a 0,3 mg/Kg. Chi
c6 riéng mau SP15 1a ham luong Cd (0,340 +
0,053 mg/Kg) cao hon mot chut so vai tiéu
chuan gii han cho phép cia WHO. Péi voi
kém, ham lugng kém trong tat ca 15 mau
phan tich déu thap hon tiéu chuan cho phép
cua WHO 1a 50 mg/Kg.

Nhu vay, véi ca b6én kim loai dong, chi,
cadmi va kém, ham lugng cua cac kim loal
nay trong 14 mau cay Sai Pat déu thap hon
gi61 han cho phép cia WHO va cac nudc. Chi
c6 riéng mot truong hop SP15 1a ham lugng
cadmi cao hon mot chut so véi gidi han cho
phép cuia WHO. Nhu Vﬁy, ¢6 thé néi 1a ham
lugng cac kim loai nay trong cac mau cay
phan tich hau hét 1a an toan theo tiéu chuan
cua WHO.

4. Két luan

Két qua cua nghién ctu thu dugc cho thfiy
ICP-MS 1a mét phuong phap xac dinh céc
nguyén té vi lugng trong thyc vat cho phép
phén tich nhanh chong donglh011ﬂncu kim
loai v6i d§ chinh xac va do tin cay tt. Két
qua thu dugc cho thiy ndng d6 céac kim loai
Cu, Pb, Cd va Zn trong 15 mau cy phan tich
la khac nhau va nam trong khoang Cu: 5,510
+ 21,620 mg/Kg, Pb: 0,481 +1,628 mg/Kg,
Cd 0,125 +0,340 mg/Kg va Zn: 14,370
+ 36,830 mg/Kg Tu két qua cua nghlen clru
nay cho thdy, nhin chung ham luong cac kim
loai Cu, Pb, Cd va Zn déu nho hon glcn han
cho phep cia WHO va tiéu chuin cac nudc.
Chi c6 mdt mau phan tich 1a c6 ham lucmg
cadmi cao hon so vdi giGi han cho phép cta
WHO. Vi vay, van can phai theo ddi, kiém tra
nong dd kim loai doc hai trong cay thao duoc
nay trude khi st dung, dac biét la khi ching
duoc str dung nhur 14 thude ubng dé chira bénh.

Lo&i cam on

Nghién ctru nay dugc hd trg kinh phi boi dé
tai ma s6 DH2017-TN06-02 va truong dai
hoc Khoa Hoc — BH Thai Nguyén (TNUS).
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