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PHAN TiCH HAM LUQNG TONG SO CUA PONG, CHI, CADMI VA KEM
TRONG CAY CO MAN TRAU BANG PHUONG PHAP ICP-MS

Vwong Truwong Xuén
Truong Pai hoc Khoa hoc - DH Thai Nguyén

TOM TAT

Cay co man trau duge st dung phé bién nhu 12 mot loai thao duge dé chita bénh. Viée xac dinh
ham luong ctia mot s6 nguyén to kim loai nhur Cu, Pb, Cd va Zn c¢6 y nghia quan trong trong viéc
danh gia mirc 6 an toan ciia cac kim loai ning trong cdy c6 man trau khi duoc st dung lam thao
duge. Ham lugng céc nguyén t6 Cu, Pb, Cd va Zn trong 15 miu cdy co6 man triu duoc lay tir cac
ving khac nhau di duoc phan tich bang phuong phap ICP-MS. Két qua phan tich theo phuong
phép thém chuin cho thiy hiéu suat thu hdi cia Cu, Pb, Cd va Zn xéc dinh bang phuong phap
ICP-MS nim trong khoang 81,00% dén 105,00%. Két qua nghién ciru thu dwoc ham lwong cua Zn,
Cu, Pb va Cd trong cadc mau cdy c6 man trau siy kho lan luot la: 41,80-392 mg/Kg; 3,00-10,8
mg/Kg; 0.09-1.00 mg/Kg va 0,01- 0,15 mg/Kg. Ham lugng cac nguyén t& Cu, Pb, Cd va Zn trong
Cc4C mau cay co man trau thu thap tai dia diém nghién ctru hau hét déu dat tiéu chudn an toan vé
ham lugng cho phép cua cac nguyén td d6 theo tiéu chuan WHO.

Tw khoa: cdy man trau, phicong phap ICP-MS, ham heong chi, ham leong cadimi, ham leong
dong, ham lwong kém
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ANALYZING THE TOTAL CONTENT OF ZINC, COPPER, LEAD AND
CADMIUM IN ELEUSINE INDICA L PLANT USING ICP-MS METHOD
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ABSTRACT
Eleusine indica L has been commonly used as an herb plant to treat illness. Determining the
content of some metallic elements such as Cu, Pb, Cd and Zn is important in assessing the safety
level of heavy metals in Eleusine indica L when used as a herb. The concentrations of Cu, Pb, Cd
and Zn in 15 samples of Eleusine indica L from different regions were analyzed by using ICP-MS
method. The results of the standard addition analysis showed that the recovery efficiency of Cu,
Pb, Cd and Zn determined by IPC-MS method ranged from 81.00% to 105.00%. The research
results obtained the contents of Zn, Cu, Pb and Cd in the samples of dried Eleusine indica L plant
were in the range of 41,80-392 mg/Kg, 3,00-10,8 mg/Kg, 0,09-1,00 mg/Kg and 0,01 — 0,15
mg/Kg, respectively. The concentrations of Cu, Pb, Cd and Zn in 15 samples of Eleusine indica L
collected at the study site mostly meet the safety standards of those elements according to WHO
standards.
Keywords: Eleusine indica L, ICP-MS method, lead content, cadmium content, zinc content,
copper content
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1. Gi6i thiéu

Céc loai cay thao dugc da va dang duoc su
dung phd bién & Viét Nam ciing nhu trén thé
gidi. Cung voi sy gia tang cong nghiép hoda va
6 nhiém mai truong, thi cic ciy thao dugc
ciing c6 nguy co 6 nhiém cao boi cac kim loai
nang. Do do6 viéc theo doi, kiém tra va danh
gia ham luong cla cac kim loai nang trong
céc cdy thao duoc dé sir dung cho con ngudi
1a rat can thiét trong viéc sir dung cdy thao
dugc 1am thude & nudc ta.

Phuong phap quang pho nguon plasma cam
g cao tan két ndi khéi phd (ICP-MS) 1a mot
trong nhitng phuong phap hién dai, c6 do tin
ciy cao, dugc ding phd bién dé xac dinh
ddng thoi ham lugng vét cac kim loai ning
trong cdy thao duoc [1]-[4].

Ciy c6 man trAu c6 tén Latinh la
Eleusine indica L va duoc sir dung phd bién
nhu mot loai thudc nam & Viét Nam. Loai cdy
¢6 nay thudng dugc dun sic 1dy nudc ubng dé
chita bénh. Cé man trdu 1a vi thudc mat, c6
tac dung ra md hoi, chita sot rat, lam mat gan.
Nho vay, chung dugc dung dé tri mun nhot,
rom say, thanh nhiét mua he, thoat mod héi
lam sach da, tri trung ca, s6t cao, co giat... Vi
vay dé giai nhiét, chita hon mé, cod thé niu co
man triu twoi hodc kho, két hop v6i nhan trin
lam nudc ubng hodc két hop véi ré ciy co
tranh [5]. Tuy nhién, néu ham lugng cac kim
loai ning trong cay c6 man trau 16n thi co thé
dan dén nguy co cao sy tich lity cac kim loai
ning trong co thé ngudi. Hién nay o Viét
Nam van chua c¢6 cong trinh nghién ciru nio
phan tich danh gia ham luong cac kim loai
ning trong ciy c6 man trau.

Bai béo nay trinh bay két qua phan tich ham
lugng téng s6 cac kim loai Cu, Pb, Cd va Zn
trong cdy cd man trdu bang phuong phap ICP
— MS nhidm danh gia mic do an toan cua cic
kim loai nang trong loai cay thao duoc nay.

2. Phwong phap nghién ciru

2.1.Thiét bi

Thiét bi pha mau dung 10 vi séng Mars 6.
Phan tich ham lugng tong sd cta dong chi,
cadmi va kém trén may ICP-MS Agilent 7900
clia trung tAm nghién ctru va chuyén giao

cong nghé, vién Han lam khoa hoc va cong
ngh¢ Viét Nam.
2.2. Hoa chit

Céc dung dich chuan cua dong, chi, cadmi va
kém duoc pha tir dung dich chuan cé nong do
1000mg/L ciia hing Mecrk san xuét. Dung
dich HNOs, H,0, (Merck). Cac dung dich hoa
chat déu duoc pha ché bang nudc cit 2 lan.
2.3. Méu phin tich

Mau cdy c6 man trau dugc ldy ngau nhién &
15 diém khac nhau & cic ving phia Bic dé
¢6 duoc sy da dang vé diéu kién tu nhién. Sau
khi dua vé phong thi nghiém, cac mau duoc
rira sach say kho bang tu say sau d6 dugc bao
quan bang tai nilon kin. Thong tin vé dia
diém cua cac mau phan tich dugc thé hién ¢
bang 1.

2.4. Phuong phdp xir Iy mdu va phan tich mau
Xt ly mau phan tich bang phuong phéap v6 co
hoa uwét véi hon hop axit HNO;, H,0, theo
quy trinh chuan tiéu chuan AOAC 2015.01 va
EPA 200.8. Lay mot luong miu cdy man trau
kh6 nghién nho. Can 0,5g mau. Thém 5,0 mL
HNO; dic va 1,0 mL dung dich H,O, dic,
chuyén vao 6ng Teflon cua 10 vi song Mars 6.
Pong lai theo quy dinh ciia nha san xuét. Dat
ché d6 10 vi song theo nhu bang 2.

Miu sau khi xtr 1y trong 10 vi song dé ngudi
va phan tich bang thiét bi ICP-MS. Céc thdng
s6 phan tich caa may do ICP-MS Agilent
7900 duoc thé hién & bang 3.

2.5. Danh gia quy trinh phan tich

Cac mau thém chuén cua d@)ng, chi, cadmi va
kém d3 dugc thém vao dung dich nén ciy co
man tréu dé danh gia hiéu suét thu hodi cac
nguyén t6 d6 cta quy trinh phén tich. Két qua
% thu hdi trung binh déu nam trong khoang
81,00% dén 105,00%, tirc 1a déu nam trong
khoang cho phép ctia phuong phap phan tich
la 80%-120 %. Cac duong chuan xac dinh
ddng, chi, cadmi va k&m déu tuyén tinh va co
hé s6 R®> 0.995. Céc thong s dé danh gia
quy trinh phan tich bao gém gi4 tri giéi han
phat hién (LOD) va gi¢i han dinh luong
(LOQ), khoang tuyén tinh va d6 thu hdi trung
binh cua cac nguyén t6 dong, chi, cadmi va
k&m duoc thé hién & bang 4.
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Bang 1. Dja diem lay va ki hiéu cac mau co man trau

STT  Ki hiéu miu Toa do Pia diém liy miu , ,
1 MT1 21°09'29.9"N Thon Giang Liéu, xa Phuong Liéu, huyén Qué V9, tinh Bac
106°07'49.1"E Ninh ) ) i
2 MT2 21°11'58.6"N Khu cong nghiép Qué Vo 2, Bac Ninh (gan Coéng ty TNHH
105°59'03.8"E Samsung SDI Viét Nam)
3 MT3 21°02'52.3°N Xa Thanh Kh huyén Thuan Thanh, Béc Ninh
106°03'30.1"E a Than uvong, huyén uan’ anh, Bac Nin
4 MT4 21°02'14.5"N Khu cong nghi¢gp Khai Son, Bac Ninh (phia sau Cong ty
106°03'30.5"E TNHH SMART VINA)
5 MT5 21°03'34.5"N Khu cong nghi¢p Thuan Thanh II Viét Nam (trudc clra cdng
106°06'19.2"E ty TNHH c6ng nghiép kim loai The Great Star) )
6 MT6 21°03'49.7"N Thi tran HO, huyén Thuan Thanh, Bac Ninh (gan Bao hiém
106°05'12.5"E xa h¢i huyén Thuan Thanh)
20°49'22.4"N . . Tra: D
7 MT7 106°33'32 7"E Truong THPT An Lao Hai Phong
20°50'24.0"N . . s
8 MT8 106°44'19 0"E Muong An Kim Hai - Hai Phong
20°48'45.7"N g pas L \ . p T
9 MT9 106°45'09 5"E Khu xtr 1y rac thai ran Trang Cat- Hai Phong
21°37'43.10"N . C L an N N , . R
10 MT10 105°53'58 18"E Khu dan sinh Tl?! tran Séng Cau - Pong Hy - Thai Nguy'en
11 MT11 21°35'47.60"N Khu dan sinh T6 23, phuong Hoang Van Thy, thanh phd Thai
105°49'45.51"E Nguyén
20°51'39.3"N , , \ Yo s
12 MT12 106°4302 2"E Xuong dong tau X70 - Hai Phong
21°41'18.58"N A L e A \ . . . . A
13 MT13 106° 451 75"E Cau Bac Bén gan cho Trang Xa - VO Nhai - Thai Nguyén
20°51'23.1"N N s
14 MT14 106°42'25. 7"E Muong Cau Tre - Hai Phong
15 MT15 21°26°0.67"N Khu dan sinh xa Tan Ditc - Phal Binh - Thi Nguyén

106° 2'4.66"E

Bang 2. Cdc théng so ciia [0 vi séng phd mau Mars 6

STT Cic giai doan pha miu trong 16 vi séng Mars 6
1 Cong suit (~ 1200 W)
2 Nang nhiét do 10 phat
3 Thoi gian giir nhiét 10 phat
4 Nhiét do 170 °C
5 Lam mat 20 phat

Bang 3. Cac thong so vdn hanh cia may ICP-MS Agilent 7900

Céc diéu kién vin hanh dic trung ciia may ICP-MS Agilent 7900

Cong suit cao tan, w ~1600
Do sau ldy mau, mm ~10
Khi mang, L/min ~0,7
Khi phu trg, L/min ~0,3
Dau phun swong nhu dong (thuy tinh dong tim) MicroMist

Nhiét d khoang phun, °C 2
Tbe d% dong khi heli, mL/min ~4,3
Téc do dong khi hydro, mL/min ~4,2

Téc d6 bom nhu dong, r/s 0,1 (0,5 mL/min)
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3. Két qua va thio luin

3.1. Cdc thong sé ddnh gid quy trinh phdn tich
Céc thong sb & bang 4 cho thay khoang tuyén
tinh xac dinh df”)ng, chi, cadmi va kém la rét
rong t6i 100 ppb. Po thu hdi trung binh cua
phuong phap thém chuin 1 ndm trong
khoang tir 81% dén 105%. Cac gia tri nay déu
nam trong pham vi d¢ thu hdi cho phép 1a tir
80-120%.

3.2. Ham lwong cdc kim logi trong mdu
phan tich

Ham luong ctia cac kim loai déng, chi, cadmi
va kém trong 15 miu cdy c6 man trdu va
dugc biéu dién trong bang 5.

Bang 5 cho thdy trong 15 miu cdy co man
trau c6 ham luong k&m tir 3,450 + 0,063
mg/Kg dén 25,730 + 0,923 mg/Kg. Trong dé
ham luong kém cao nhat & mau MTI2 va
thip nhit & mau MTO0S. Ham luong dong
trong 15 mau phan tich c6 tir 3,450 = 0,078
mg/Kg dén 12,300 + 0,973 mg/Kg. Trong d6
ham luong dong cao nhit & miu MT14 va
thip nhat & mau MT9

Ham lugng chi trong 15 mau phan tich co
ham luong tir 0,440 + 0,041 mg/Kg dén 1,430
+ 0,074 mg/Kg. Ham lugng chi cao nhit ¢
méau MT9 va thap nhat & mau MT6. Trong 15
mau phan tich ¢6 ham luong cadmi tir 0,016 +
0,006 mg/Kg dén 0,078 + 0,006 mg/Kg. Ham
luong cadmi cao nhat & mau MT15 va thap
nhit & miu MT4 va MT5. Su khac nhau vé
ham lugong céc kim loai déng, chi, cadmi va
k&m trong cic mau phan tich ¢ thé duoc giai
thich 13 do cac miu duoc ldy ¢ cac dia diém
khéc nhau, diéu kién tu nhién khac nhau, chét

luong d4t khac nhau. Riéng cac mau M9,
M12 va M14 c6 ham lugng cac kim loai cao
hon ca so voi cdc mau phén tich khac. Didu nay
¢ thé dugc giai thich 1a do cac mau cay do
duoc lay & gan khu vuc ¢6 kha nang bi 6 nhiém
cac kim loai ndng do con ngudi va moi trudng
nhu khu xtr 1y rac thai rin (MT9), xudng déng
tau (MT12) va & muong nude (MT14).

Bang 5 ciing cho thdy ham luong cac kim loai
trong 15 mau cdy phan tich theo thir ty 1a Zn>
Cu> Pb> Cd. Két qua nay ciing phu hop voi
két qua phan tich ham lugng kim loai trong
ciy thao duoc cua cic tac gia trén thé gidi.
Nhom tac gia K. Agyarko, E. Darteh va B.
Berlinger khi phan tich ham lugng cac kim
loai ning trong cdy cé man triu trong trén 4
loai dat khac nhau déu cho két qua la ham
lugng Zn> Cu> Pb> Cd [6]. Tac gia Z. Sun
va cac cong su khi phén tich cac kim loai Zn,
Pb, Cd trong cdy c6 man trau cho thir tw vé
ham luong la Zn> Pb> Cd [7]. Ciing theo
nghién ctru cua cac tac gia K. Agyarko, E.
Darteh va B. Berlinger thi ham lugng ctia Zn,
Cu, Pb va Cd trong cdy c6 man trau dao dong
trong khoang lan luot 1a Zn: 41,80-392
mg/Kg, Cu: 3,00-10,8 mg/Kg, Pb: 0,09-1,00
mg/Kg va Cd: 0,01- 0,15 mg/Kg. Nhu vay,
ham lugng ciia Zn va Cu trong 15 miu man
trau thip hon so v&i két qua nghién ctru cua
tac gia K. Agyarko va cac cong sy, nhung ham
luong Pb lai cao hon va ham lugng cadmi la
nam trong khoang gia tri so véi két qua cua
nghién ctru. Sy khéc nhau vé ham luong 1a do
su khac nhau vé dia diém 1iy mAu, thoi gian lay
mau, mdi trudng va dat trong.

Bang 4. Bang cac thong 6 d¢ thu hoi trung binh, gici han phat hién (LOD), gici han dinh heong (LOQ), do léch
chuan twong doi (RSD) va khodang tuyén tinh xac dinh Cu, Pb, Cd va Zn bang phuwong phap ICP_MS

STT Nguyén to LOD LOQ RSD Do thu hoi Khoing tuyén tinh
(ppb) (ppb) (%0) (%0) (ppb)
1 Cu 0,024 0,081 2,47 105,00 b- 100
2 Pb 0,026 0,088 5,59 93,00 b- 100
3 Cd 0,044 0,147 12,58 87,00 b- 100
4 Zn 0,036 0,121 8,46 81,00 b- 100
b: mau trdng
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Bang 5. Ham lwong cdc kim logi Cu, Pb, Cd va Zn trong cdy ¢6 man trau (SD: d¢ léch chudn)

STT Miu CuxSD Pb £+ SD Cd+SD Zn £ SD
(mg/Kg)
1 MT1 6,260 £ 0,660 1,390 £ 0,068 0,032 £ 0,012 23,240 £ 1,116
2 MT2 5,040 + 0,427 0,670 + 0,052 0,035 + 0,009 5,040 + 0,067
3 MT3 7,910 £ 0,302 0,720 £ 0,045 0,062 = 0,010 7,910 £ 0.043
4 MT4 7,130 £ 0,259 1,120 £ 0,125 0,024 = 0,008 7,130 £ 0,320
5 MT5 6,090 + 0,061 0,550 = 0,230 0,024 + 0,002 6,090 £ 0,301
6 MT6 8,230 £ 0,215 0,440 £ 0,041 0,016 = 0,006 8,230 £ 0,401
7 MT7 3,870 £ 0,091 1,170 £ 0,049 0,057 = 0,008 3,870 + 0,059
8 MT8 3,450 £ 0,078 1,050 = 0,093 0,040 + 0,005 3,450 + 0,063
9 MT9 1,300 £ 0,973 1,430 £ 0,074 0,053 £ 0,004 21,300 + 0,953
10 MT10 5,930 + 0,430 0,520 + 0,053 0,030 + 0,005 5,930 + 0,019
11 MT11 6,960 £ 0,125 0,690 = 0,049 0,036 = 0,007 6,960 + 0,548
12 MT12 7,230 £ 0,431 1,210 £ 0,154 0,042 + 0,001 25,730 £ 0,923
13 MT13 6,189 £ 0,069 0,550 +0,052 0,041 £ 0,002 16,740 £ 0,568
14 MT14 9,230 £ 0,094 0,465 = 0,038 0,036 = 0,004 21,320 £ 0,923
15 MT15 8,130 £ 0,105 0,471 £ 0,021 0,078 = 0,006 16,650 + 0,178
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Mau phan tich

Miu phan tich

Hinh 1. Ham luong cadmi, kém, dong va chi trong cdy ¢é man trau
va cdc tiéu chuan gioi han

3.3. Pdnh gid nguy co 6 nhiém

Dé danh gia mirc d6 6 nhiém cua cac kim loai
dong, chi, cadmi va k&m trong cic mau ciy
cOd man triu, chung t6i so sanh vai cac ti€u
chuin cho phép vé ham luong cua cac kim
loai ndy trong cdy thudc. Tiéu chudn gidi han

cho phép ddi v6i Cu, Pb, Cd va Zn trong ciy
thao duoc ciia cac nudc duge trinh bay ¢ bang
6. Ham lugng cac kim loai déng, chi, cadmi
va kém trong cac mau cdy c6 man trau dugc
so sanh véi tiéu chuan giéi han cho phép cua
cac nuée duge thé hién & Hinh 1.

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn

135


http://jst.tnu.edu.vn/

Vuong Trudong Xuan

Tap chi KHOA HOC & CONG NGHE DHTN

208(15): 131 - 136

Theo nhu hinh 1, ching ta thiy ring ham
luong kim loai déng trong cac mau phén tich
déu thap hon so v&i gidi han cho phép theo
tiéu chuan cua Trung Qudc 1a 20 mg/Keg.
Tuong tw, ham luong chi trong 15 miu phan
tich déu nho hon so voi tiéu chuan cho phép
trong cdy thao duoc cua to chirc y té thé gidi
WHO (10 mg/Kg) va cta tiéu chuan Trung
Qudc (5 mg/Kg).

Bang 6. Tiéu chudn gidi han cho phép doi véi Cu, Pb,

Cd va Zn trong cdy thao duoc cia cdc nude [8] [9]

STT  Tiéuchuin —Y Pb_Cd Zn

mg/Kg
1 Canada - 10 0,3 -
2 Trung qudc 20 5 1
3 FAO/WHO - 10 03 50
4 Singapore 150 20 - -

Pbi voi cadmi, ham lwong cadmi trong 15
méu phén tich déu thip hon tiéu chuan cho
phép ciia WHO 1a 0,3 mg/Kg. Pdi v6i kém,
ham luong k&m trong 15 miu phan tich ciling
déu thap hon tiéu chudn cho phép cia WHO
1a 50 mg/Kag.

Nhu vdy, voi ca bon kim loai dong, chi,
cadmi va k€m, ham lugng cia cac kim loai
nay trong 15 mau ciy co man trau déu thap
hon giéi han cho phep cuia WHO va cac nudc.
Nhu véy, c6 thé noi 1a ham Iugng cac kim
loai ndy trong cac mau cdy phan tich 1a an
toan theo ti€u chuan cia WHO.

4. Két luan

ICP-MS la phuong phép xéac dinh cac nguyén
t6 vi luong trong thuc vat cho phép nhanh
chéng phan tich dong thoi nhiéu kim loai voi
dd chinh xac va dd tin cay cao. Két qua thu
dugc cho thiy ndng do cac kim loai Cu, Pb,
Cd va Zn trong 15 mau cay phan tich 1a khac
nhau, nam trong khoang Zn: 41,80-392
mg/Kg, Cu: 3,00-10,8 mg/Kg, Pb: 0,09-1,00
mg/Kg va Cd: 0,01- 0,15 mg/Kag.

Su khac nhau nay co thé duoc giai thich boi
cac diéu kién mdi truong va nong hoc, vi tri
dja 1y va thanh phan cua dit ciing c6 thé anh
huodng dén ham luong cua céc kim loai. Tu
két qua ciia nghién ctru nay cho thiy ham

lwong cac kim loai Cu, Pb, Cd va Zn déu nho
hon gigi han cho phép cuia WHO va tiéu
chuan cac nude. Tuy nhién ciing van can phai
theo ddi, kiém tra nong d6 kim loai doc hai
trong cay thao dugc nay trudc khi st dung,
dac biét 1a khi chung dugc st dung nhu la
thudc udng chita bénh.
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