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PHAN TiCH HAM LUQNG CHI, CADMI VA ASEN TRONG CAY NGAI CUU
BANG PHUONG PHAP ICP-MS

Nguyén Thi Thu Thay!, Vweng Truong Xuan™, Nguyén Ngec Tung?, Pham Thi Thu Ha'
. Truong Dai hoc Khoa hoc - DH Thai Nguyén
2Trung tdm chuyén giao cong nghé - Vién Han lam Khoa hoc va Céng Nghé Viét Nam

TOM TAT

banh gia ham luong kim loai néng trong cay thao duge c6 y nghia quan trong déi voi an toan suc
khoe cua ngudi st dung. Trong nghién ciru nay, ham lugng ciia mét so kim loai nang gom Pb, Cd
va As trong cdy ngai ctru, duge thu thép tai 12 khu vuc khac nhau thudc cac tinh mién Bic Viét
Nam, da dugc phan tich b?mg phuong phap ICP-MS. Gigi han phat hién cta phuong phap phén
tich ddi voi Pb, Cd va As lan luot 13 0,010; 0,012; 0,045 ppb, do thu hoéi dbi v6i Pb, Cd, As cua
phuong phap nam trong khoang 81,00 — 93,17%. Ham luong trung binh cua Pb, Cd va As trong
c4c mau cdy ngai ctru lan luot 1a 1,489 mg/Kg (0,247-3,294 mg/Kg); 0,195 mg/Kg (0,068-0,389
mg/Kg); 0,343 mg/Kg (0,149-0,463 mg/Kg). Nhin chung, ham lugng cua céc nguyén t6 Pb, Cd va
As déu nam trong gidi han cho phép doi voi cdy thao dugc khi so sanh voi mdt so tiéu chuén cua
Canada, Trung Qudc va WHO, ngoai trir mot s6 mau c6 ham lugng Cd cao hon gidi han cho phép
ctia Cd theo tiéu chuan cia WHO.

T khéa: Cay ngai cieu; phirong phap ICP-MS; ham luong chi; ham luong cadmi; ham luong asen
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ABSTRACT

Assessing the heavy metal content in herbal plants is important for the health of users. In this
study, the content of some heavy metals including Pb, Cd and As in Artemisia vulgaris L,
collected in 12 different regions of the northern provinces of Vietnam, was analyzed by ICP-MS
method. The limit of detection of the analytical method for Pb, Cd and As was 0.010, 0.012, 0.045
ppb, respectively. The recovery for Pb, Cd, As of the method ranged from 81.00 to 93.17%. The
average concentrations of Pb, Cd and As in Artemisia vulgaris L samples were 1.489 mg/Kg
(0.247-3.294 mg/Kg, 0.195 mg/Kg (0.068-0.389 mg/Kg); 0.334 mg/Kg (0.149-0.463 mg/KQ),
respectively. In general, the contents of the Pb, Cd and As elements were lower than the permisble
limits for herbal plants set by Canada, China and WHO, except some samples which had Cd
content higher than the permissible limit set by WHO.
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1. Mé dau

Cay ngai ctru co tén khoa hoc la Artemisia
vulgaris L. Trong dan gian cdy ngai ctru con
duoc goi la thube ciru, ngai di€p, bua ngai,
nha ngai, qua su, cd linh li, 1a mét loai thuc
vat thudc ho cuc. Pay la loai dugc li€u quy,
nhiéu nghién ctru da chi ra 14 ngai ctru co cac
polyphenol c¢6 Igi cho suc khée nhu
flavonoid, cac axit amin cholin, andenin co
tac dung hd tro diéu tri bénh, khéng viém, sat
khuan, cam mau, diéu hoa khi huyét, kinh
nguyét v.v... [1]. Tuy nhién, hién nay van d& 6
nhidm cua cac kim loai ning anh hudng rat
nhiéu dén méi truong, trong dé c6 su 6 nhidm
cac kim loai nang trong cac cay thao duogc
dugc dan gian ding chita bénh. Phan 16n cac
kim loai ning déu doc, co hai cho sic khoe
con nguoi.

Duogc dién cua Viét Nam va cta nhiéu nude
chua dua ra cac chi tiéu ciing nhu phuong
phap thir giéi han cac nguyén td doc nhu Pb,
As, Cd, Hg... dbi v6i thubc dong y va cdy
théao duoc. Dé dinh lwong dugc chiing doi hoi
cac thiét bi phan tich c6 do nhay cao va 6n
dinh. Hién nay, c6 nhiéu phuong phap duoc
st dung (GF-AAS, UV-VIS, ICP-MS..)),
trong do6 phuong phap ICP-MS [a mot
phuong phap uwu viét, c6 thé xac dinh dong
thoi nhiéu kim loai v&i gidi han phat hién rat
thip. Phuong phéap nay da dugc st dung trong
nhiéu cong trinh nghién ctru dé phén tich ham
luong vét cac kim loai nang trong thuc vat noi
chung va cay thao dugc noi riéng [4]-[7].
Xuit phat tir yéu cau thyuc té va cap bach do
nham goép phan vao cong tac dam bao chat
lwong thude dong y va cy thao duoc, trong
nghién ctru nay ham luong cac nguyén t6 Pb,
Cd va As trong cay ngai cuu da dugc phan
tich bang phuong phap ICP-MS.

2. Phwong phap nghién ciru

2.1.Thiét bi

Thiét bi 16 vi song pha mau Mars 6 va thiét bi
phan tich ham luong tong sd cua chi, cadmi
va asen trén may ICP-MS Agilent 7900. Céc

thiét bi thuoc Trung tdm Nghién ciu va
Chuyén giao cong nghé, Vién Han 1am Khoa
hoc va Cong ngh¢ Viét Nam.

2.2. Héa chit

Cac dung dich axit HNO3 65%, H.0, 30% va
cac dung dich chuan cua chi, cadmi va asen
dugc pha tir dung dich chuin c6 ndng do
1000 mg/L. Tt ca cic hoéa chat trén déu la
hoa chit tinh khiét ctia hang Merck.

2.3. Méu phan tich

Mau cdy ngai ctru (gdom than, &, 1) duoc lay
ngau nhién & 12 diém khac nhau dé co duoc
su da dang vé diéu kién tu nhién. Sau khi dwa
vé phong thi nghiém, cac mau duoc rira sach,
sdy kho bang ti sdy; sau d6 nghién nho, tron
déu va duoc bao quan trong tai nilon kin. Céac
mau dugc ki hiéu 1an luot 1a NC1 dén NCI12.
Théng tin vé dia diém cua cac mau phan tich
duoc thé hién ¢ bang 1.

2.4. Phwong phdp xir Iy méu va phén tich miu
Cé4c méu phan tich duoc xir ly bang phuong
phap vo co hoa wét véi hdn hop axit HNOs,
H,0, theo quy trinh chuan tiéu chuan AOAC
2015.01 va EPA 200.8 [6]. Liy mot luong
mau ciy ngai ctru khd nghién nhé. Céan chinh
xac 0,5000 g mau. Thém 5,0 mL HNO; dic
va 1,0 mL dung dich H,O; dic, chuyén vao
dng Teflon cua 16 vi song Mars 6. Ché d6 hoat
dong cua 10 vi song dé xtr Iy miu va cac thong
s0 van hanh ctia may ICP-MS Agilent 7900 dé
phén tich né)ng dd cua cac kim loai da dugc md
ta chi tiét trong nghién ctru trude [7].

2.5. Danh gid quy trinh phdn tich

Pé kiém tra, danh gia quy trinh xir Iy mau,
mot luong chinh xac ciia cac nguyén td chi,
cadmi va asen di duoc thém vio miu ciy
ngai ctru trude khi tién hanh xi 1y trong 16 vi
song dé danh gia hiéu suét thu hoi cac nguyén
t6 do.

Caéc gia tri gigi han phat hién (LOD), gigi han
dinh luong (LOQ) cua phép do, d6 thu hoi va
do léch chuan tuong d6i (RSD) duogc xéac dinh
theo céc cong thirc sau:
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Bang 1. Dia diém lay mau va ki hiéu cdc mau cdy ngai cuu

STT Ki higu Toa dd

Pia diém lay miu

21°41'43.70"N

Trang Xa - VO Nhai - Thai Nguyén

Lang Pong Do - Binh Triéu - Pong Triéu - Quang Ninh

Lang Trai Doc - Binh Triéu - Pong Triéu - Quang Ninh

Lang Trai Thong - Binh Triéu - Pong Triéu - Quang Ninh

Min Drc - Tan Lac - Hoa Binh

Sau Truong THPT Ba Bé - Bic Kan

Khu cong nghiép Sam Sung - Phé Yén - Thai Nguyén

Khu cong nghiép Thanh Binh - Chg Mdi - Bic Kan

Khu dén sinh gan Khu cong nghiép Diém Thuy - Pha Binh - Théi
Khu cong nghiép Yén Phong - Bic Ninh (khu dan cu)

Khu cong nghiép Yén Phong - Bic Ninh

Khu dan cu t6 4, Than Vi, phuong Quang Vinh, tinh Thai
Nguyén (gan nha may nhiét di€én Cao Ngan)

L Nl 106° 426.59'E

2 N2 oo

3 NGB oo

4 NCA o

5 NG5 jgernas

6 NC6 %5%47141'2582%

7ONCT oetiaieE

B NGB ol oo

9 NGO lnieiiaige  Nguyen

0 N og s

11 Nel 536%22'17%541"3

12 NCiL2 iés?:gsz'géégzl'\'lE
Cﬁng thize tinh LOD va LOQ theo dwong
chuan [8]

3.5 10.5a

LOD = =2 VAL0Q = =

Trong do6: Sa 1a do léch chuan cia ham tuong
ungy =b*x +a
b 1a 6 dbc ctia dwong chuan y = b*x + a

Cong thirc tinh dg thu hoi: %H = %}mﬂ

Trong d6: A 1a ndng d6 tong cuia mau da thém
chuan; B 1a nong d6 cia mau nén;

(A — B) 1a nong d6 thém tinh dugc; C 1a nong
d6 chuan thém vao tinh toan trén ly thuyét.
Cong thite tinh d@é léch chuan tuwong doi

. _ SD.100
(RSD): % RSD = =

Trong d6: SD 1a d6 léch chuan va Xy, 4 gié tri
trung binh cua n lan do lap lai.

Céc thong s6 dé danh gia quy trinh phan tich
bao gom LOD, LOQ, khoang tuyén tinh va d¢
thu hdi trung binh cua cac nguyén té chi,
cadmi va asen dugc thé hién & bang 2.

3. Két qua va ban luin

3.1. Céc thong sé danh gid quy trinh phén tich
3.1.1. Phurong trinh héi quy tuyén tinh, hé sé
twong quan, gioi han phat hién va gioi han
dinh luong

Bang 2 cho thiy cac phuong trinh dudng
chuén xac dinh Pb, Cd, As c6 hé sb tuyén tinh
cao (Hinh 1). Gio6i han phat hién cua cac kim
loai ning Pb, Cd, As niam trong khoang tir
0,010 ppb - 0,042 ppb va gia tri gidi han dinh
lwong tir 0,033 ppb - 0,140 ppb. Nong do nay
phii hgp cho phép phan tich lwong vét cac
kim loai trong cay thao dugc.

3.1.2. Pdnh gid do thu héi va do ldp lai

bo ding cua phuong phdp duoc danh gia
thong qua hiéu sut thu hdi cua cac mau thém
chuin. Mdi mau dugc phan tich lip lai 3 lan.
Két qua tai bang 2 cho thiy do thu hdi trung
binh dat 81,00 - 93,13%. Két qua phan tich
cho thay % RSD trong qua trinh phén tich ciia
3 nguyén t6 khao sat dao dong trong khoang
7,25 — 9,48%, do d6 thong sd khao sat nay dat
yéu ciu cua tiéu chuin CAC [9].
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Bang 2. Bang cdc thong $6 dg thu hoi trung binh, gi6i han phat hién (LOD), gioi han dinh luong (LOQ),
do léch chuan twong doi (RSD) va khodng tuyén tinh xdc dinh Pb, Cd va As bang phwong phap ICP-MS

STT  Nguyén LOD LOQ RSD Do thu hoi Khoing tuyén tinh
t0 (ppb) (ppb) (%) (%) (ppb)
1 Pb 0,042 0,140 8,35 93,13 b-100
2 Cd 0,010 0,033 9,48 87,51 b-100
3 As 0,015 0,050 7,25 81,00 b-100 _
b: mdu trdng
52000 _
As
39000 |- -
26000 | Equation y;:; 1
13000 -_ Stope 453.71684 L
26000 i = Adj. R-Square
’a L
& 570001 cd / -
uation y =a+ b
% 38000 | :iqtercept 1.31579 M
@ 19000 Slope 650.2921 I
i Adj. R-Square 1
440000 L L " " " "
330000 | Pb /// i
T y=aTbx
220000 /-// tercent 1822.25031
110000 /r/////// Slope 3938.05
o /‘/‘./‘ Ad].‘R—Square

(0] 10 20 30 40 50

70 80 90 100 110 120

NCng [T (ppb)

Hinh 1. Cdc phirong trinh dwong chudn xdc dinh Pb, Cd va As bang phwong phdp ICP-MS

Sau khi thyc hién khao sat cac thong s6 danh
giéd quy trinh phén tich va so sanh gia tri thu
dugc voi ngudng cho phép cua tiéu chuin
CAC (Codex Alimentarius Commission) [9],
ching t6i thiy rang cac thong sd quy trinh
hoan toan dat yéu cdu va do d6 phuong phan
tich As, Cd, va Pb trong cy ngai ciru bang
ICP-MS 1a mot phuong phép phan tich c6 day
du tinh tin cdy va d¢ chinh xac cao.

3.2. Ham lwong cdc kim logi trong mdu
phén tich

Ham lugng cua 3 kim loai ndng Pb, Cd, As
trong 12 mau cdy ngai ctru dugc ldy tai cac
khu vuc khéc nhau thudc mién Bic Viét Nam.
M&i mau dugc phan tich 3 1an lap lai va tinh
giéi han tin cdy tir phan bd Student, két qua
dugc trinh bay trong bang 3. Két qua khao sat
ban dau cho thiy, ham lugng 03 kim loai Pb,

Cd, As déu duogc phét hién trong cic mau
nghién ctru. Ham luong Pb dao dong trong
khoang 0,247 dén 3,294 mg/Kg (voi gia tri
trung binh 1,490 mg/Kg); Cd ndm dao dong
tr 0,068 - 0,389 mg/Kg (véi gia tri trung binh
la 0,196 mg/Kg); As dao dong tir 0,149 -
0,498 mg/Kg (véi gia tri trung binh la 0,343
mg/Kg). Ham luong trung binh cta Pb cao
gap 8 14an so voi kim loai Cd va 4 1an so v&i
As. Nhin chung, ham luong kim loai thay dbi
khac nhau theo cic khu vuc 1dy miu.

Céc thong tin vé& ham luong cac nguyén td Pb,
Cd va As trong cdy ngai ctu trén thé gioi
khong c¢6 nhidu. Cac két qua vé ham luong
Pb, Cd va As trong nghién ctru nay da duogc
so sanh voi mot s6 két qua da dugc cong bd
clia mot s& nghién ctru trén thé giéi duoc thé
hién & bang 4.
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Bang 3. Ham lwong cdc kim logi Pb, Cd va As trong cay Ngdi Citu (mg/Kg khé; SD: do léch tiéu chudn)

Ham lwong cic nguyén to

STT Maiu

Pb (x SD) Cd (£ SD) As (x SD)
1 NC1 1,354 + 0,142 0,324 + 0,021 0,336 £ 0,024
2 NC2 0,613 £ 0,091 0,183 + 0,068 0,361 + 0,032
3 NC3 0,870 £ 0,102 0,068 + 0,065 0,381 + 0,050
4 NC4 0,247 +£ 0,210 0,105 + 0,031 0,378 £ 0,021
5 NC5 0,509 + 0,081 0,108 + 0,011 0,435+ 0,023
6 NC6 0,977 £ 0,092 0,205 + 0,040 0,149 + 0,028
7 NC7 2,924 + 0,059 0,209 + 0,021 0,463 £ 0,031
8 NC8 3,294 + 0,081 0,171 £ 0,023 0,309 + 0,045
9 NC9 2,872 + 0,085 0,244 + 0,011 0,180 + 0,032
10 NC10 1,390 £ 0,071 0,106 + 0,032 0,199 + 0,021
11 NC11 1,621 + 0,102 0,389 + 0,021 0,498 + 0,012
12 NC12 1,021 + 0,110 0,234 + 0,041 0,421 £ 0,019
Ham lwong Trung binh 1,490 0,196 0,343

Bang 4. So sdanh ham leong cdc nguyén té Pb, Cd, As (mg/Kg kho) trong cdy ngai ciu trong nghién ciru
nay voi cac nghién ciru da cong bo

Ham lrong cic nguyén to

Ket qua nghién ctru

Pb Cd As
Muhamad et al [10] 25,80£1,95 0,50 £ 0,79 -
Nworie et al [11] 2,0 - 1,7
Rajeev Bhat et al [12] - - 0,560 £ 0,001
Qian et al [13] - - 1,49-2,26
Franz Rebele va Cornelia Lehmann [14] - 0,58-3,16 -
Nghién cttu ndy 0,247-3,294 0,068-0,389 0,149-0,463

Theo bang 4, ham lugng Pb trong cdy ngai
ctru thu duoc tir nghién ciru nay thap hon so
v6oi ham lugng chi trong nghién ciru cua
Muhamad et al [10]. Nhung van c6 nhitng két
qua gan v6i két qua ham luong Pb trong
nghién ctru cia Nworie et al [11]. Pi voi
ham luong Cd thi két qua ctia nghién ctru nay
thap hon so véi cac két qua da cong bd cua
Muhamad et al [10], cua Franz Rebele va
Cornelia Lehmann [14]. Tuong tu, ham luong
cua As trong cdy ngdi citu trong nghién ctru
nay thap hon so voi ham luong ciia As trong
cdy ngai ctru trong nghién ctru ciia Nworie et al
[11], Qian et al [13] va gin voi két qua cua
Rajeev Bhat et al [12]. Su khic nhau vé ham
luong ciia cac nguyén td Pb, Cd va As trong cac
mAau cdy ngai ctru trong nghién ciru ndy véi cac
két qua da cong bd 1a do su khac nhau vé cac

diéu kién tu nhién va diéu kién tho nhudng.

3.3. Pdnh gid nguy co é nhiém

Trong nghién ciru nay, dé danh gia mic do 6
nhidm cia cic kim loai ning dén cay thao
duogc, ching toi tap trung liy cac mau ciy
ngai ciru nam trong khu vuc dan cu (tir NC1
dén NC6) va cac mau con lai (tir NC7-NC12)
duoc léy tai khu vuc c6 cac nha may cong
nghiép hoat dong. Tir bang két qua ciing cho
thiy tir mdu NC1 dén NC6 ham lugng cic
kim loai nhin chung thp hon so véi cic mau
duoc liy gan cac nha may cong nghiép. Trong
cic mau NC7-NC12 ham lugng cac kim loai
kha cao, ham lugng cao nhat duoc tim thiy
d6i vi kim loai Pb 1a 3,294 + 0,081 mg/Kg
trong mau l4y tai khu vuc cong nghiép Béc
Kan; d6i véi Cd 1a 0,389 + 0,021 mg/Kg
trong mau ldy tai khu vuc cong nghiép Bic
Ninh va véi As la 0,463 + 0,031 mg/Kg trong
mAu lay & khu céng nghiép Thai Nguyén.
Ham lugng cac kim loai duoc tim thiy trong
nghién ciru nay so véi tiéu chudn cho phép
trong cdy thao dugc ciia mot sé nude khac
duoc thé hién trong bang 5, hinh 2.
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Bang 5. Tiéu chudn giéi han cho phép doi véi Pb, Cd va As trong cdy thao dirge ciia cde nuée [15]

STT Tiéu chuén As PD Cd
mg/Kg
1 Canada 5 10 0,3
2 Trung quoc 2 10 1
3 WHO - 10 0,3
4 Singapore 5 20 -
657 As Pb WHO
6.0 10{ 00— 90— 9000090 000
5.5 Canada

501 06—0—0—0—0—0—0—0—-0—0—0—0

0.0-
NC1 NC2 NC3 NC4 NC5 NC6 NC7 NC8 NC9 NC10NC11NC12

24 cd

224

Ham IThg (mg/Kg)

1.8~

04
NC1 NC2 NC3 NC4 NC5 NC6 NC7 NC8 NC9 NC10NC11NC12

MLl phan tich

©

© a4 N W ©
\)

1 Q\‘V
I Ll

NC1 NC2 NC3 NC4 NC5 NC6 NC7 NC8 NC9 NC10NC11NC12 --

MCu phan tich

201 oo o o e-o-e-e-e-o-oe Irung Quil

Hinh 2. Ham lwong Pb, Cd va As trong cdy ngdi cibu va cdc tiéu chudn giéi han cho phép

Nhu véy, nhin chung két qua thu duoc trong
mau cdy ngai cuu cua nghién ciou nay déu
nam trong giéi han cho phep cua cac quoc gia
nhu Canada, Trung Qubc, WHO hay Singapo
[15]. Tuy nhién, riéng v&i kim loai Cd, trong
mot s6 miu c¢6 ham lugng vuot tiéu chuén
cho phép ctua Canada va WHO (0,3 mg/Kg)
khoang 1,1 di véi miu NC1 dén 1,3 lan dbi
véi mau NC11, nhung van nhé hon gi6i han
cho phép theo tiéu chuan cta Trung Qudc (1
mg/Kg), trong khi ham luong cua Pb va As
thap hon rit nhiéu so véi tiéu chuan cho phép.
Nguyén nhdn c6 thé do Cd di ton tai sin
trong mau hodc ciing c6 thé bi 6 nhiém do anh
hudng bai khi thai, nude thai cﬁa cac nha may
cong nghiép trén dia ban 1iy mau. Nhu Vay,
dé danh gia dwoc chinh xac ngudn gbc 6
nhiém, mtc dd 6 nhiém cia cac kim loai Pb,
Cd va As thi cin phai c6 nhiéu nghién ctru
sau hon trong tuong lai, tor d6 c6 dugc nhitng
bién phap han ché, xir Iy nhdm gbép phén bao
vé stc khoe cong dong.

4. Két luan

Trong nghién ctru nay, chiung t6i da phan tich
dugc 03 kim loai ning Pb, Cd, As trong cay
ngai ciru bang phuong phap ICP-MS, véi gidi
han phat hién ctua phuong phap lan luot Ia
0,010; 0,012; 0,045 ppb, d6 thu hdi trong
khoang 81,00 — 93,13%. Dua vao quy trinh
tdi uu dd danh gia duoc ham luong cia cac
kim loai Pb, Cd, As trong 12 mau cy ngai
ciru léy tai cac dia diém khac nhau thudc
mién Béc Viét Nam. Budc dau cho thdy ham
luong cua cac kim loai nghién ctru déu nam
trong gi6i han cho phép ddi véi cay thao duoc
khi so sanh védi gidi han cho phép cua cic
qudc gia khac va WHO, riéng Cd ¢ diu hiéu
vuot qua tiéu chuan cho phép. Can co nhiing
nghién ciru tiép theo vai s6 luong co s& cong
nghiép va mau 16n hon dé danh gia toan dién
vé ham luong kim loai ning tir 46 dwa ra céac
bién phap quan 1y an toan va giam thiéu 6
nhiém ciia cac chit nay.
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