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Cu Ha tha 6 dd 13 mot loai dwoc liéu truyén théng dwoc st dung phd bién bdi ching cé chira
cac hop chét co6 hoat tinh sinh hoc quy nhw chdng oxi héa, khang viém, khang té bao ung
thw... Ct Ha tha 6 dé tw nhién hay nubi trong thwdng chira mét sé nguyén td kim loai nang.
Néu & ham lwong quéa nguéng cho phép ching sé gay bét loi cho co thé ngwdi. Trong bai
bao nay, ching t6i nghién ctru mot sd thong sb ki thuat nham xac dinh chinh xac ham lwong
céac kim loai nang trong ct Ha tha 6 dé (Fallopia multiflora) bang phwong phap ICP-MS. Cu
thé, mau dwoc x& i bang phwong phap x& |i wét trong hé 16 vi séng véi 5 ml HNO; 65% va
1 ml H20, 33%, nhiét d cudi qui trinh & 200°C. Két qua khao sat diéu kién tdi wu cta hé
théng ICP-MS nhuw téc dd khi va cham He 1a 5 ml/phut, ti 16 methanol 1a 1,75%, thoi gian
bom mau la 25 s va thdi gian riba mau 1a 70 s. Ham lwong bén kim loai ndng Pb, Cd, As va
Hg trong 8 mau ha tha 6 thu & céac tinh phia Bac Viét Nam da duoc xac dinh. Tir do, co
nhirng danh gia bwéc dau vé viéc 6 nhiém kim loai ndng trong mau Ha tha 6 dé & mot sé dia
phwong Viét Nam.

Ha tha 6, kim loai nang, ICP-MS.

The root of Fallopia multiflora is a traditional medicine that is widely used because they
contain compounds with interestingly biological activities such as antioxidant,
anti-inflammatory, cytotoxicity... Natural or cultivated roots of this plant usually contain some
heavy metals. Heavy metals above allowable limits lead to disadvangeous effects in
humans. In this paper, we study the analytical parameters for determining the concentration
of heavy metals in the roots of Fallopia multiflora by ICP-MS technique. The sample was
treated by a microwave in HNO3; 65% (5 ml) and H20, 33% (1 ml), and final temprature at
200°C. The condition for ICP-MS was optimized as the speed of He collision was 5 ml/ min,
the methanol concentration was 1.75%, the sample injection time was 25 seconds and the
sample washing time was 75 s. The concentrations of four heavy metals including Pb, Cd,
As and Hg in 8 samples collected from the northern provinces of Vietham were determined.
Therefore, there are initial assessments of heavy metal pollution in the roots of Fallopia
multiflora collected from some places in Vietnam.

Fallopia multiflora, heavy metal, ICP-MS.

1. GIOI THIEU tr cdy duoc liéu da va dang dong mat vai tro
Céc hop chat thién nhién c6 hoat tinh sinh hoc  hét sirc quan trong trong doi séng con ngudi
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[3,4]. Chung duogc dung lam thuéc chita bénh,
lam huwong liéu, nguyén liéu cho nganh cong
nghiép thuc pham, dic biét 1a trong linh vuc
lam thudc dong y va san xuat thuc pham bao
vé suc khoe. Ha tha 6 do (Fallopia multiflora)
duoc biét dén nhu mot loai duoc lidu truyén
théng cua Viét Nam. Cay moc tu nhién va
duoc trong nhiéu & cac ving dat khac nhau
[3]. Bo phan diing cua cay 14 ré ci ¢ mau nau
hinh try tron. Cay trong khoang 2-3 niam thi
thu hoach, thoi gian thu hai tir thang 10 dén
thang 12 [4]. Do c6 nhiéu tac dung duoc ly
thd vi nhue ha m& mau, khang viém, chéng
ung thu... [5] nén Ha thu 6 do dugc su dung
trong nhiéu linh vuc khac nhau. Vi vay, can
dat ra cac nghién ctu vé hoat chat dic biét 1a
cac kim loai nang co trong ré cu, boi vi cay
trong c6 thé bi nhidm maot s6 chat hoa hoc tir
dat, nude, khdng khi trong qué trinh sinh
truong hay bao quan va ché bién. Cac nguyén
t6 kim loai c6 vai trd quan trong ddi véi co
thé séng va con nguoi. Tuy nhién, néu ham
lugng 16n ching s& gy doc cho co thé nhu
gay hai than kinh trung wong dan t6i réi loan
tam than, gay hai cho mau, phdi, gan, than...
Vi vay, khi sir dung Ha thii 6 dé bao ché thudc
dong y hay san xuat cac thuc pham bao vé stic
khoe ching ta khong chi quan tdim dén céc
chat ¢ hoat tinh sinh hoc ma can phai quan
tam, nghién ctu va kiém tra cac chat c6 anh
hudng truc tiép t6i sac khoe nguoi sir dung,
trong d6 co cac kim loai nang.

Bai bao nay, chung t6i da nghién ciru khao sat
diéu kién dinh lwong dong thoi 4 kim loai
nang trong ca Ha tha 6 do. Két qua nghién
clru bude dau danh gia sy 6 nhiém kim loai
nang Pb, Cd, As va Hg trong ct Ha thua 6 do ¢
khu vuc phia Bic Viét Nam bang quang phd
ngudn plasma cam @ng cao tan két néi khoi
phd, ICP-MS.

2. PHUONG PHAP NGHIEN clU
2.1. Thiét bi

Hé thdng ICP-MS Nexion 350X (Perkin
Elmer) dugc trang bi ca 3 ché d6 do chuan, va
cham va dong hoc phan ung, tich hop hé
thdng bom mau tr dong dung dé dua miu vao
bo phan sol khi, hé théng may tinh diéu khién
va xu ly két qua.

Lo vi séng pha mau (Milestone). Hé thong
tinh ché axit douPur (Milestone) dung dé
chung cit axit HNO; siéu tinh khiét. Bép cach
thay (GFL) st dung dun so bd mau trugc khi
pha mau bang 10 vi séng. Cac mau duoc dong
hoa bang may xay mau (Philips), Can phan
tich (Mettler Toledo) c6 dd chinh xac dén
0,0001 gam.

2.2. Dung cu

Str dung ng ly tam dung mau loai 15 ml va
50 ml (Falcom). Mang loc mau trugc khi phan
tich 0,45 pm (Miniart). Micropipette va dau
tip (Eppendort) dung dé hut chinh xac luong
mau pha chuan. Bo chia hda chat ty dong
(Dispenser) va binh dinh muc céc loai 25; 50;
100 ml (IsoLab).

2.3. Héa chét

Dung dich chuan don ciia Pb, Cd, As va Hg
nong d6 1000 ppm (Merck). Rhodium, Yttrium,
Scandium loai 100ppm (AccuStandard, My)
dugc dung lam noi chuan. Dung dich axit
HNO; 65%, H,0, 33%, HCI 37%, methanol
loai dung trong phéan tich (Merck). Nudc cat
deion. Khi argon, heli c6 do tinh khiét
99,999% (Messer). Cac dung dich chuan héa
thiét bi cia hang Perkin Elmer va dung dich
lam mat (cho Chiller).

2.4. Xt li so’ bd va bao quan mau

Cu Ha thu 6 do sau khi liy vé duoc phan loai
theo ting dbi tuong, rira sach va dugc trang
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rira lai bang nudc cat, dé kho nuéc, nhap va
lru dit liéu vé thong tin. Mau duoc thai lat va
sdy kho trong tu sy ¢ 60°C. Sau d6 mau dugc
xay nho dé dong nhat mau. Mau dugc bao
quan trong tdi nilon ghép mi, tranh hat am,
dung lam mau phan tich.

2.5. Xt li m&u bang 10 vi séng

Can mau Ha thu & cho vao cac 6ng Teflon voi
khéi luong 0,3-0,4 gam. Thém vao mdi mau
sau khi can 0,5 ml dung dich Au 10 ppm
nhiam 6n dinh Hg trong mau, thém 1 ml hdn
hop noi chuan rhodium, yttrium, scandium
1000 ppm va lan luot 5 ml HNO3 65% va 1
ml H,0, 33% (voi mau c6 phan tng manh can
dun so b trén bép dién dé trong ta ht & nhiét
do 80-90°C trude khi dwa vao chay chuong
trinh v6 co hoa tu dong trong 10 vi séng pha
mau). Mau sau khi v6 co héa duoc chuyén
vao 46ng ly tm 50 ml, thém 5 ml methanol
1,75% va dinh muac t6i vach bang nudc cat
deion. Mau dugc lic déu, rung siéu am 15
phut, sau d6 loc qua mang loc 0,45 um trudc
khi tién hanh phan tich trén ICP-MS [1, 2, 6].

2.6. Khao sat diéu kién phan tich

2.6.1. Lwa chon sé khéi, ché dé phan tich
cac nguyén té

Khi Iya chon sé khéi can dam bao dong vi do
la pho bién nhat trong ty nhién va dong vi it bi
anh huong bai sy trung khéi. Két qua lua
chon sb khdi cua 4 nguyén tb phan tich dugc
thé hién trong bang 1.

Bang 1. S6 khéi cia cac nguyén té phan tich

Nguyénté | Pb Cd As Hg
S6 khbi 208 114 75 202

Céc nguyén t Pb, Cd va Hg c6 s khéi twong
dbi chon loc va it bi anh hudng, vi vay c6 thé
duoc phan tich bang ché @6 chuan. Nguyén té
As dé bi trang khéi do ArCl gay ra khi khi Ar

duoc sir dung két hop vai khi CI c6 mit trong
nén mau. Do vay, dé phan tich déng thoi céc
nguyén té kim loai can lya chon thuc hién &
ché @6 phan tich va cham déng hoc (st dung
khi He) han ché sy anh huong cua hién twong
tring khéi.

2.6.2. Téi wu tw déng cac théng sé cho
thiét bj ICP-MS

Cac thong sb tdi wu trén may va céc gia tri
dugc chon thay doi dé phi hop véi didu kién
phan tich, st dung dung dich chuan hoa thiét
bi dé kiém tra théng s6 gay anh huong téi do
chinh xé4c, d6 nhay va do on dinh cua phép
phan tich nhu: cong suat RF, luu lwong khi
mang, d6 sau plasma, thé cua thau kinh ion.
Két qua dugc thé hién trong bang 2.

Bang 2. Cac théng sé téi wu diéu kién
cua thiét bi ICP-MS Nexion 350X

Thongsd | Giatri | Thongsé | Giatri
duoc duoc chon
chon

Congsuat | 1200W | S6lan | 20 lan
RF quét khoi

Luu lugng | 0,85 Sélando | 3lan

khi mang | ml/phat | lap

Luu luwong | 17,0 bo sau Chinh ¢
khi tao L/phat plasma toi vu
plasma

Théxung | 1000V | Kiéudo | KED (do
cap va cham)
Théquét | Tudong | Cac | Bt o Auto
pho truong | theo m/Z | thong so

tor cuc khac

Sau khi téi wu tu dong, cac thong so tiéu
chuan dat dugc nhu trong bang 3.

Trén thuc té cac thong sb trén thiét bi sau moi
lan kiém tra c6 sy thay do6i. Tuy nhién céc
thong sé kiém tra van phai dat dwoc tiéu
chuan khuyén céo cua thiét bi. Thong sé nay
dé dam bao do on dinh cua thiét bi.
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Bang 3. C4c thong s6 tiéu chuan can dap trng
cutia hé théng ICP-MS Nexion 350X

Thong so kiémtra | Cuongdd | Cuongdd
tiéu chuan thuc té
Be9 > 2000 2835
In 115 > 40000 43328
U 238 > 30000 59842
Background 220 <1 0,28
CeO 156/ Ce 140 <0,025 0,023
Ce™ 70/ Ce 140 <0,03 0,002

Diéu kién xac dinh duoc dung dé 4p dung
cho viéc dinh luong ham luong 4 kim loai
nang trong mau duoc liéu Ha tha 6 do cua
nghién cau. Két qua phan tich duoc xu ly
bang cac thuat toan théng ké vaéi phan mém
Excel, Minitab. Ham luong kim loai nang
duoc so sanh v&i mac qui dinh theo Dugc
dién Viét Nam, tir d6 danh gid muc do 6
nhiém céac kim loai nang.

3. KET QUA VA THAO LUAN
3.1. Khao sét th&i gian bom, rira mau

Thoi gian bom, rira mau anh hudng tryc tiép
dén cuong do tin hiéu (Cps). Khao sat thoi
gian bom mau trong khoang tir 15-30 gidy sau
d6 ghi nhan tin hiéu. Két qua lya chon thoi
gian bom mau 25 gidy tin hiéu dat 6n dinh
nhit (hinh 1).
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Hinh 1. Anh hwéng cua thei gian bom mau
dén cwong dd tin hiéu cac nguyén t6

Thoi gian rira mau duoc khao sat dé tranh
hién tuong nhiém chéo gitta cac mau trong
qué trinh phan tich. Piéu nay ciing lam giam
nguy co nhidém ddi véi cac nguyén té ¢6 ham
lwong 16n trong mau nghién ciu. Tién hanh
khao sat bang cach do dung dich miu tring,
sau d6 do dung dich mau thir ¢6 ndng do cao
trong khoang nong do chat chuan lam viéc
(STD), thay d6i thoi gian rira trong khoang
30-75 s. Viéc do mau tring va mau thude thi
dé kiém tra d6 luu mau trén duong dan mau.
Chi khao sat tin hiéu mau tha con lai trén
duong dan mau dén khi tin hiéu mau tho
khong anh huéng, chi con tin hiéu mau tring.
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Hinh 2. Anh hwéng cuia thei gian riva té&¥ mau trang

Két qua khao sat trén hinh 2 cho thay: Sau
khoang thoi gian rira hé thng dan mau 1a 65
s, tin higu phéan tich da giam vé gan véi tin
hiéu mau trang. Sau thoi gian 70 s tin hiéu
phén tich khdng con bi anh hudong bai tin hiéu
cua mau thir. Két qua chon thoi gian rira hé
théng dan mau gitra cac lan do duoc lya chon
1270 s.

3.2. Khao sat anh hwéng caa methanol

Trong phép phan tich ICP-MS theo ché do va
cham déng hoc c6 nhwge diém la do6 nhay
giam hon so véi cac nguyén té do ¢ ché do
chuan. Pac biét 1a nguyén té As. Khi cuong
do tin hiéu thu dugc cang cao thi d6 nhay
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cang tang. Viéc nghién ctu anh hudéng cua
dung mdi methanol (MeOH) t&i cuong do tin
hiéu théng qua hiéu tmg cacbon la can thiét.

Két qua cuong do tin hiéu (Cps) cua cac
nguyén té khi thém methanol dugc thé hién
trong bang 4.

Bang 4. Cwéng dé tin hiéu Cps clia cac nguyén té

Miu | STD STD STD STD STD STD STD | STD | STD
Nguyen | T3¢ | MeOH | MeOH | MeOH | MeOH | MeOH | MeOH | MeOH | MeOH | MeOH
STT | %8 dung 0% 025% | 05% | 0,75% 1% 125% | 15% | 1,75% | 2%
moi (cps) (cps) (cps) (cps) | (cps) | (cps) (cps) | (cps) | (cps)
(HNO,)
1 Pb 118 2970 | 3425 | 3821 | 4203 | 4463 | 4836 | 5198 | 5208 | 5217
2 cd 59 302 339 387 391 399 446 468 472 488
3 As 37 351 487 688 892 1126 | 1492 1693 | 1712 | 1724
4 Hg 32 1381 1498 1645 | 1986 | 2343 | 2517 | 2657 | 2698 | 2725
Déi véi miu trang dung méi cho thay nguyén —aPb P
z x 1. ox 2 , z 5000 e Cd -
to Pb dé bi nhiém ban do dung cu, hoa chat s As |
) \ A X , ., v H _—
trong moi truong. Nguyén to Cd, Hg c6 tin 4000 R
hiéu thap nhung s6 khdi Ién va déng vi phan o
, , ., R . N e N 3000 - -/
tich it bi anh huong bai su trung khoi. Nguyén ¢ . v
4 . , o N A X P , < v
to As khi c6 mat cac nguyén to hoa hoc khac 20004 .
X s 9 5 5 = A N A= - - s 'Y
dé bi anh huong cua hién twong trung khoi, - s
- n N L, A A - A , i A
dic biét 1a As voi ArCL. Vi vay, nghién ciu 1000 P
, «n ” A L s ke - » -
lam ting cuong do tin hiéu cua nguyén to6 la N S S S |
can thiét dé dat do nhay, do 6n dinh cao. o0 0s S e 20

Pé ting cudng do nhay khi bd sung MeOH
trong khoang 0,25-2%, tin hiéu caa nguyén té
phan tich tang tir 2-5 lan, trong d6 As tin hiéu
tang nhiéu nhat (hinh 5). Khi nong d6 dung
moi vuot qua 2% s& lam anh huong dén do
bén cua Torch va nhanh gay ban cho hé thong.
Vi vay néng do MeOH lwa chon thém vao cac
mau phan tich trén ICP-MS 1a 1,75%. Két qua
khao sat nay ciing pht hop véi cong bd cua
Pinh Viét Chién va cong sy [1].

Hinh 5. Anh hwéng ctia MeOH dén tin hiéu do
céc nguyén t6 Pb, Cd, As, Hg

3.3. Piéu kién v6 co héa mau trén hé 10 vi
séng pha mau

Chuong trinh dugc thuc hién theo 2 budc:
Budc 1 tir 0 dén 20 phat nang nhiét tir 25 dén
160; 170; 180; 190 va 200°C. Budéc 2 giir 15
phut ¢ 160; 170; 180; 190 va 200°C. Nhiét do
pha mau téi da cho cac mau thuong 1a 200°C.

Bang 5. Chwong trinh chay nhiét dé phan hdy mau ha tha 6 trén hé |0 vi séng

. Nhi¢t d6 (°C)
Giai doan
Chuong trinh 1 Chuong trinh 2 | Chuong trinh 3 | Chuong trinh 4 | Chuong trinh 5
Buéc 1- 0-20 phut: 0-20 phut: 0-20 phut: 0-20 phut:
1800 W 0-20 phut: 25-160°C 25-170°C 25-180°C 25-190°C 25-200°C
Budc 2- 20-35 pht: 20-35 phut: 20-35 phut: 20-35 phut:
1800 W 20-35 pht: 160°C 170°C 180°C 190°C 200°C
Budc 3 Ngat cong sut vi séng, 1am mat vé nhiét do < 40°C
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Trong cac yéu té anh huong téi hiéu suat pha
mau thi nhiét d6 12 yéu té anh huong nhiéu
nhat. Chuong trinh pha mau sir dung hdn hop
axit HNO3; 65% va H,O, 33%, khao sat su
thay doi nhiét d6 pha miu trong khoang
160-200°C nham danh gia tinh wng dung cua
qui trinh. Két qua cho thiy c6 su khac nhau
khi thay ddi nhiét d6 pha mau tir 160-200°C,
(< 10%). Két qua chi ra ¢ khoang nhiét do
khao sat cua 10 vi séng céc chét can phan tich
da duoc chuyén hda hoan toan tir nén mau ban
dau thanh cac ion tan trong méi truong axit
HNOs;. Tuy nhién ¢ khoang nhiét do
190-200°C cho két qua 6n dinh, mau duoc phé
hily triét d¢& hon, mau trong hon. Vi vay chon
nhiét d6 van hanh cua 10 vi séng pha mau theo
chuong trinh 5, ¢ budéc 2, gitt 15 phat o
200°C.

3.4. Xay dwng dwong chuan dé xac dinh
cac nguyén té kim loai Pb, Cd, As, Hg

Ching t6i tién hanh pha ddy mau chuan Pb,
Cd, As va Hg. Xay dung duong chuan lam
viéc bang cach phan tich ddy dung dich chuan,
ghi nhan cuong do tin hiéu cua cac nguyén té
phan tich va tin hiéu noi chuan Rh, Y, dua trén
nguyén tic cac nguyén té co chi sé khdi gan
véi s6 khdi cua ndi chuan. Theo d6 cac
nguyén té Pb (208), Cd (114), Hg (202), As
(75). Puong chuan xay dyng biéu dién sy phu
thugc cua ti 18 cudong do tin hiéu cac chat phan
tich véi noi chuan.

4500

y = 132.59x + 38.602 ~* PP/Rh

R? =0.9995
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[
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y =13.162x + 0.9652
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Hinh 6. Pwerng chuan dinh lwong cac nguyén té sir
dung néi chuan Rhodium

1200 v = 36.35x + 2.6617
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1000
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Hinh 7. Bweng chuan dinh lweng cac nguyén té st
dung ndi chuan Yttrium

Puong chuan lam viéc déu cé hé sé twong
quan r?> 0,995 va do chénh < 10% tai muc
diém chuan thap nhat, duong chuan 1a dap
g tbt yéu cau cho phép dinh luong.

3.5. Két qua phan tich Pb, Cd, As va Hg

Két qua phan tich ham lwong kim loai ning
trong tam mau Ha tha 6 do duoc tong hop
trong bang 6.

Bang 6. Két qua phan tich mét sé mau dwec liéu

Ha thii
STT | Diadiém Nguyén té mg/kg

thu mau* Cd Pb As Hg
1 Maul | 0,070 | 2,260 | 0,960 | 0,120
2 Mau2 | 0,081 | 0,612 | 0,216 | 0,020
3 Mau3 | 0,024 | 0,362 | 0,212 | 0,020
4 Miu4 | 0,025 | 0,340 | 0,107 | 0,024
5 Miu5 | 0,013 | 0,050 | 0,125 | 0,083
6 Mau6 | 0,019 | 0,336 | 0,062 | 0,022
7 Mau7 | 0,081 | 0,264 | 0,060 | 0,026
8 Mau8 | 0,016 | 0,625 | 0,203 | 0,061
*Mau 1: Ldn Ong, Ha Noi; mau 2: Quang

Ninh; mau 3: Pong Anh, Ha Noi; mau 4: Ha
Giang; mau 5: Lai Chau; mau 6: Son La; mau
7: Cao Bing; mau 8: Lao Cai.

Duya trén bang tong hop két qua phan tich,
biéu dién d thi ham luong cac nguyén t6 kim
loai nang va nén mau Ha thi 6 d6 nhu trong
hinh 8.
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Hinh 8. Két qua phan tich Pb, Cd, As, Hg
trong cac mau Ha tha 6 dé

Két qua nghién ctu cho thdy ham luong kim
loai nang trong cac mau Ha thu 6 do & nhiing
vung thu hoach c6 sy khé&c nhau. Ha tha 6 do
& phé Lan Ong, Ha Noi co ham lugng chi,
asen va luong thuy ngén cao hon nhiéu so voi
nhitng noi khac. Theo quy dinh tai quyét dinh
46/2007/Qb-BYT ap dung cho cac kim loai
nang trong thuc pham chirc nang, dic biét 1a
cadimi (< 0,3 mg/kg); Chi (< 10 mg/kg); asen
(< 5,0 mg/kg); thuy ngan (< 0,3 mg/kg); viéc
st dung cac duoc liéu c6 ham lugng kim loai
nang cao ndi trén trong san Xuit c6 nguy co
vuot ngudng quy dinh.

Két qua phan tich ham luong cac kim loai
nang chtra dung trong cu Ha thi 6 do cho thay
mbi nguy vé 6 nhidm kim loai niang doc hai.
Tuy nhién, sy 6 nhiém kim loai ning phu
thugc rat nhiéu vao diéu kién moéi trudng sinh
trudng (dat, nuéc, khong khi) va khau bao
quan, ché bién khong dam bao, gay nhiém vao
nguyén liéu. Nhitng van dé nay néu cé cac
bién phap quan ly tét s& han ché duoc téi da
cac qua trinh gay nhiém kim loai. Ngoai ra
trong cong tac quan ly can dwoc nghién cau

va ban hanh cac qui dinh nhiam kiém soat chat
ché dé cd thé khai thac mot cach co hiéu qua,
tan dung céac hoat chat quy gia c6 ngudn gdc
tu nhién trong ci Ha thi 6 do6. Hon nira, hién
nay cac thuc pham bao vé stc khoe thuong sir
dung két hop nhiéu loai duoc liéu khac nhau
nhim ting hiéu qua va cho tac dung ddng thoi,
nén viéc kiém soat chat lwong dau vao la hét
sic can thiét. Pay 1 van dé dang luu tam khi
str dung dugc liéu ndi chung hay Ha thu 6 do
dé san xuat thuc pham bao vé suc khoe nhim
dap (g c&c yu cau vé chit lwong va an toan
cho nguoi sir dung.

3. KET LUAN

Pi khao sat cac diéu kién nham téi wu qui
trinh phan tich dong thoi 4 kim loai ning
trong ci Ha thi 6 d6 bang ICP-MS sau khi xtr
Ii mau bang phuong phap pha mau uét trong
hé 10 vi song, ngoai cac théng sé co thé téi wu
tu dong, két qua khao sat nhu téc do khi va
cham He la 5 ml/phdat, ti 1€ methanol la 1,75%.
Thoi gian bom mau la 25s va thoi gian rira
mau 1a 70 s. Xay dung duong chuan dinh
lugng 4 kim loai nang trong mau Ha thu 6 do.

ba dua ra qui trinh phan tich dinh luong (Pb,
Cd, As va Hg) trong mau Ha tha 6 do bang
phuong phap quang ph6 nguon plasma cam
g cao tan két néi khéi pho, ICP-MS.

ba ap dung qui trinh phan tich danh gia ham
lugng 4 kim loai nang trong cac mau Ha thu 6
(Fallopia multiflora) & tam dia diém thuoc
cé4c tinh phia Bac cua Viét Nam. Két qua phan
tich buéc dau cho thdy: Ham luong mot sé
kim loai niang nhu chi, cadimi, asen va thuy
ngan trong ca Ha tha 6 do la khac nhau ¢
nhitng dia diém lay mau. Mot sé mau c6 ham
lwong kim loai niang cao. Do vay, can c6 khao
sat ham luong cac kim loai nang trong ca Ha
tha 6 do trudce khi duoc ligu nay dugc sir dung
trong san xuat, ché bién.
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