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NGHIEN CUU XAC PINH HAM LUQNG CADIMI VA CHI

TRONG MOT SO BAI THUOC Y HQC CO TRUYEN
Lé Thi Thanh Trin'
Vii Thi Bio Ngoc'
Nguyén Pinh Trung'

TOM TAT

Sw ton dw cua kim logi nang trong dwoc liéu bao ché thuéc y hoc co truyén la
mét trong nhitng nguyén nhdn dan dén sw tich lily cdc nguyén té nay trong co thé.
Hién nay o Viét Nam van chwa cé quy dinh vé gioi han co mat cua cdac kim logi nay
trong dwoc lieu. Do do, nghién ciru nay da khao sat cdac diéu kién t6i wu dé dinh
liwong cadimi va chi trong mét sé bdi thudc Y hoc ¢é truyén, bao gom: quy trinh xit 1y
mau trong hé 16 vi séng bang ky thudt vé co héa wot va dinh heong bang phwong
phdp quang phé hap thu nguyén tir véi ky thudt nguyén tir hoa trong 16 graphit (GF-
AAS). Két qua cho thdy phwong phdp v6 co héa mdu wét trong hé 16 vi séng va
phirong phdp quang phé hdp thu nguyén tir trong 16 graphit déap iing tét va phit hop
trong dinh luong cac kim loai Pb, Cd trong mau dwoe liéu va cdc bai thudc y hoc co
truyén cé chiva nhiéu thanh phan. Nghién civu thuee hién trén doi twong la 4 bai thudce
y hoc cé truyén chita cdc bénh tiéu dwong, soi mat va 3 bai thuée cam chita bénh
biéng an, viém loi cho tré em. Két qua dinh lwong Cd va Pb trong cdc bai thuoc y
hoc ¢6 truyén dao déng trong khodng tir 0,034 dén 0,312 mg/kg (doi véi cadimi) va

tir 0,246 dén 1,566 mg/kg (doi voi chi) véi hiéu sudt thu hoi dat trén 93%.
Tir khoa: Chi, cadimi, thudc y hoc cé truyén, GF-AAS, vé co héa w6t bang 10 Vi song
1. Mé dau liéu nhidm chit doc hai, duoc liéu nhap
Nén y hoc ¢b truyén (YHCT) caa  lau, khdng c6 ngudn gbc xuit xi,... Su
Viét Nam trai qua hang ngan nam lich ton du kim loai nang trong duoc liéu la
sir da tro thanh niém tu hao caa dan toc mot trong nhitng nguyén nhan lam suy
va hiéu qua cuaa no thuc sy dugc kiém  giam chat lugng duoc liéu va hai trong
chung qua thoi gian. Cac loai thudc tay nhitng kim loai d6 la chi va cadimi.
y mic du mang lai hiéu qua diéu trj Nguyén nhan cua sy ¢6 mat cac nguyén
nhanh chong, tuy nhién nhitng loai  t5 Cd, Pb trong duoc liéu c6 thé do sy
thudc nay lai tiém an rat nhiéu tac dung  hap thu qua ré cdy trong qua trinh canh
phu khdng mong mudn. Chinh vi thé,  tac & cac khu dit c6 ton du ham lugng
xu huéng lya chon cac phuong phép kim loai nang, sir dung nudc tudi tiéu 6
chira bénh c6 ngudn goc tu nhién ngdy  nhiém chét doc hai,... Ngoai ra, mot sé
cang duoc pho bién khong chi ¢ Viét  chat bao quan ciing 1a nguon théi nhiém
Nam ma con ¢ nhiéu nudc khéc trénthé  kim loai nang di voi dugc lidu. Vi vay,
giéi. Trong nhimg nim gan day, thyc  cOng tac kiém soat chat lugng duoc ligu
trang duoc liéu bao ché thubc YHCT  déng vai trd rat quan trong trong dam
kém chit luong dang thuc sy dang bao  bao chat luong cac bai thuéc YHCT va

dong do su xuit hién gia duogc, dugc
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cac ché dwoc pham c6 ngudn goc tur
thién nhién [1].

Bai thuéc YHCT Ia té hop cua mot
vai hoac rat nhiéu vi thudc dé dam bao
nang cao hiéu qua diéu tri bénh. Chinh
vi thé, ham luong kim loai nang ton tai
trong duoc liéu khdng thé danh gia mot
cach chu quan trén bat ky vi nao ma
phai xem xét dwa trén cau tric thanh
phan tao nén mot bai thudc. Chi va
cadimi duoc xép vao nhém nhiing
nguyén té gay doc nhat cho suac khoe
con ngudi. Viéc nhiém doc nhitng kim
loai nay dem dén hang loat cac hau qua
nghiém trong cho sirc khoe co thé va co
thé dan dén tir vong.

Nam 1912, can bénh itai-itai tai tinh
Toyama (Nhat Ban) da gidy nén mot
chan dong lon trong viéc bé bdi xa chat
thai ra sdng Jinzugama cua cong ty khai
thac quang Mitsui. Tac nhan chinh gay
ra cin bénh nay l1a su nhiém doc cadimi
1én co thé. Bit cir ai udng nudc hodc dn
thirc dn duoc tréng véi ngudn nudc
song bi nhiém kim loai nay déu cho
thiy nhitng dau hiéu cua bénh itai-itai.
Nhitng triéu ching ban dau cua ngd doc
cadimi 14 dau nhirc xwong sdng va chan;
khi can bénh tién trién thi xwong trg nén
gion, bién dang va rat dé gay cho du chi
la ho hay chan thuwong nhe. Hau hét cac
nan nhan cia bénh itai-itai déu phai
nam & trén giuvong vi viéc di lai 1a vo
cung dau dén. Ngoai ra, ngudi bi nhiém
doc cadimi ciing bi cac triéu ching
thiéu mau, réi loan hoat dong cua than,
suy nhugc co thé [2].

Nam 2012, 98% mau cac bai thubc
Cam tai Viét Nam da phat hién chra chi
oxit (PbsOs) dudi dang Hong don,
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thanh phan nay dwoc thém vao cac bai
thuéc nham ting tac dung chira 1o loét,
viém nhiét miéng. Piéu dang noi 1a céac
bai thuéc cam nay da sé duoc sir dung
cho tré em nham chira biéng an, viém
nhiét miéng, 16 1oét, tua ludi. Ngoai ra,
cac bai thuéc cam loi, cam phong duoc
st dung dé chira hoi miéng, viém loi,
viém da,... cho nguoi lon. Tac dong
chinh cua chi khi xam nhap vao co thé
ph& huy qua trinh tao hemoglobin do do6
giam thoi gian sdng caa hong cau dong
thoi tc ché mot sé chu trinh sinh héa
khac trong co thé. Khi tré em bi ngo
doc chi sé gay tac hai nghiém trong 1én
hé than kinh, & néng do cao co thé gay
hon mé, co giat va tham chi tir vong.
Tuy thudc vao ham lugng xam nhap ma
c6 thé gay réi loan tiéu hoa, dau bung,
tiéu chay, xanh xao, gay yéu. Tré em
con song sau khi thai doc chi thi ciing bi
r6i loan hanh vi va cham phét trién tri
tué. Bbi voi ngudi 16n khi bi nhiém doc
chi thi co thé s& mét moi, ting huyét ap,
gay suy than, gay doc cho co quan sinh
san va dac biét nguy hiém véi phu ni
c6 thai vi cd thé gay say thai, sinh non,
thai chét luu,... Nhitng anh huéng cua
chi 1&n h¢ than kinh va hanh vi duoc
cho 1a khong thé thay doi [3].

Hau qua cta viéc nhiém doc chi va
cadimi dan dén nhiing hé luy vo cling
nghiém trong, dac biét khi nguoi bénh
sir dung lau dai. Viéc xac dinh va kiém
soat chat lugng duoc liéu, thudc tir
duoc liu thuong dugc thuc hién theo
Duoc dién cua nudc so tai [4]. Trong
Dugc dién Viét Nam V (2018) quy dinh
chi tiéu gigi han cho kim loai As dbi
v6i phan 16n cac ché dugc pham, tuy
nhién chua c6 bat ki cong b nao vé
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gioi han ham lugng kim loai nang (Cd,
Pb, Hg,...) ciing nhu phuong phap kiém
tra chdng [5].

Hién nay c6 nhiéu phuong phap dé
xac dinh ham lugng chi va cadimi trong
dbi tuong mau 1a duoc liéu nhu AAS,
AES, ICP-MS,... Il Yil-Su va cong su
(2017) da su dung phuong phap ICP-
MS dé dinh lugng kim loai nang nhu As,
Cd, Pb c6 trong mét s ché dugc pham
dang thudc sic [6]. ABM Helal Uddin
va cong su (2016) da nghién ctiru Xac
dinh ham luong cac nguyén té thudc
nhém kim loai nang la As, Cd, Hg, Pb
c6 trong cac mau duoc lidu, ddng thoi
khao sat cac ty 1¢ axit st dung dung dé
xtr Iy mau duoc lidu duoc thu thap &
Pahang, Terengganu va Kelantan
(Malaysia). Phuong phap xac dinh ham
luwong cac kim loai As, Cd, Pb, Ni, Zn,
Fe duogc su dung la phuong phap quang
phd hip thu nguyén t AAS (Atomic
Asborption Spectrometry) véi do tin
cay va do chinh xac cao da dugc kiém
chang. Nghién ciru nay dong thoi danh
gid hiéu qua cua phuong phap xu ly
mau duoc liéu bing axit theo ba cach
khac nhau: phuong phap A (hon hop

HNO;— HCIO, theo ty & 2: 1), phuong
phdp B (chi axit nitric HNO3) va
phuong phap C (hdén hgp HNO3; — HCI
theo ty 1& 1: 3) [7]. Két qua cua cac
nghién ctu nay cho thay can phat trién
phuong phap xir Iy mau tbi wu, nhanh
chong, hiéu suat thu héi cao. Do do,
trong bai bao nay, mét quy trinh tbi wu
hoa k¥ thuat vo co héa mau dugc lidu
bang phwong phap wét trong hé 10 vi
song da dugc khao sat va ap dung.
Péng thoi phuong phap quang phé hap
thu nguyén tir voi ky thuat nguyén to
hoa bang 10 graphit (GF-AAS) duoc sir
dung dé dinh luong Cd, Pb trong mau
phan tich vi ¢6 d6 nhay, d6 chon loc va
do6 chinh xac cao, phi hop véi doi
tugng phan tich.

2. Pbi twong nghién ciru, hda chat
va thiét bi

2.1. Déi twong nghién ciru

Cac mau duoc lidu, bai thudc
YHCT chita tiéu duong, s6i mat, bai
thudc cam dugc thu thap tai cac nha
thuéc Pong Y & Ha Noi, TP. H6 Chi
Minh, Pa Lat tr thang 12/2018 dén
thang 1/1019 (bang 1).

Bang 1: C4c bai thudc thu thdp duroc

Thoi gian lay

STT Tén maiu Ky higu mAu Pia diém Dang
1 Baithuécssimatl  SM1 12/2018 Ha Noi
2 Baithubcsoimat2  SM2 12/2018 TP. Ho
Chi Minh £
Bai thudc tidu . Thuoc
3 . TP1 01/2019 Ha Noi thang
duong 1
4  Baithuoc ticu TD2 01/2019 Pa Lat
duong 2
5 Cam loi CL 01/2019 Ha Noi
. TP. Ho Thudc tan
6  Cam hang bac CHB 01/2019 Chi Minh bot
7  Camtich CT 01/2019 Pa Lat
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2.2. Hoa chat

- Dung dich chuin gbc Cd** va
Pb%* 1000mg/L (Merck).
Dung dich HNO3 65% (Merck).
Mau chuan SRM Citrus Leaves

1572 (NIST).

2.3. Thiét bj

- May pha mau vi song MARSG,
hédng CEM, My.

- Hé théng may quang phé hip
thu nguyén tod AA-7000, héng

Shimadzu, Nhat.

May cit nude hai 1an Aquatron
A4000D, hang Bibby, Anh.

May nghién miau Al1, hing
IKA, Cong hoa Lién bang buc.

- Can phan tich c6 do nhay 107
va 10™g, hang Sartorius, Cong hoa Lién
bang buc.

3. Phwong phap nghién ctiru

3.1. Xu Iy so' b mdu phan tich

Céc bai thude dugc sdy khd ¢ 105°C
dén khéi luong khong ddi. Bé nguoi dén
nhiét do phong, cit nho, cho vao may
xay khd va nghién min. Bao quan mau
dang bot ¢ noi kho rao va thoang mat,
tranh dé nhiém ban, am méc lam anh
huong dén két qua phan tich.

3.2. V6 co héa mdu - phwong phdp
Vé co héa wat trong hé 10 vi séng

Phuong phap xir Iy mau dugc khao
sat 1a v co hoa wét trong hé 10 vi song.
Pay 1a phuong phéap xtr Iy mau hién dai
nhat hién nay, lam giam dang ké thoi
gian xt ly mau, khéng mat mau va phan
hay mau duoc triét d¢é dong thoi co thé
vo co hoa hang loat mau cuing mét ldc.

Phuong phap nay dua trén co s&

ding ning lwong cua 10 vi séng dé dun
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néng mau duoc dung trong cac 6ng
teflon di kém hé trang thiét bi. Cac tac
nhan v6 co héa miu bao gébm: dung
dich axit dac, nang luong nhiét, su
khuéch tan ddi luu, sy va cham cua cac
hat mau vai nhau lam cho ching bi bao
mon va phan huay dan. Axit dic duoc sir
dung & day co thé 1a HNOs, H,SO,,
HCIO,, HF,... tuy thudc vao ddi tugng
mau phan tich, cac dung dich nay c6 vai
tro phéa hay cau truc lién két va hoa tan
cac phan tir mau. Pong ning cua song
vi song rit Ién nén cé chuyén dong
nhiét rit manh, pha v& tir trong long hat
mau ra ngoai (do cac phan ta nudc hap
thu 90% luong dong nang nay) lam
cing va xé cac hat mau tu trong ra.
Ngoai ra, 6ng teflon c6 cau tric dac biét
chiu duoc &p suit va nhiét do cao, day
chinh 1a tdc nhan phan huy manh nhat,
thac day qué trinh xa Iy mau dién ra tir
sdu bén trong va tac dong nhiét tir bén
ngoai vao. Viéc xu ly mau trong hé 10
vi s6ng chi can mat thoi gian rat ngan
(30-70 phat) ma lai triét dé, dong thoi
lwong héa chit si dung rat it (chi 10 ml
HNO3/1 dng Teflon) [8].

Dé dat hiéu qua xur ly mau cao nht,
can khao sat mot sb yéu tb dé téi vu hoa
quy trinh v6 co héa mau nhu: nhiét do
phan hay, ap suat va thoi gian u mau
cho d6i twong dugc liéu dya trén
chuong trinh nén do hing dé xuat dé cai
bién cho phu hop.

Chuong trinh xir Iy mau duoc héng
CEM (M) dé xuét la “Plant Material”
VGi cac thong s6 nhu sau: thoi gian gia
nhiét: 15 phut, &p suat 800 psi, nhiét do
220°C, thoi gian u mau 1 15 phat [9].
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Qua trinh téi wu hoa cac thong sd
tién hanh khao sat nhu sau: diéu chinh
nhiét do, thoi gian u mau cua hé 10 vi
s6ng ap dung cho ddi twong duoc liéu.
Axit dung lam tac nhan phan hay mau
la HNO; 65% (Merck). Ap suit theo
hang dé xuat Ia 800 psi, cong suit dat ¢
1200 W.

Can khoang 0,5000 g mau c4c bai
thudc YHCT cung 10,00 ml HNO; 65%
cho vao cac éng teflon, van kin nap
bang dung cu di kém, tién hanh thiét lap
cac khoang thoi gian gia nhiét, céng
suat 10 vi song, nhiét d6 pha mau va
thoi gian a mau & cac khoang gia tri
khéc nhau.

Céac qua trinh dién ra trong hé 10 vi
song duoc theo ddi boi man hinh hién
thi, giam sat boi cac sensor nhiét do va
&p suét gin trong ong teflon kiém soat
(Control Vessel).

Bang 2: Cac thong so khdo sdt diéu

Kién vé co héa mau trong 10 vi song

Cé4c thong s6 toi wu Khoang gia
héa tri khao sat
Nhiét 6 (°C) 150 - 250
Thoi gian t mau (phut) 10 - 30

Dung dich sau khi pha mau dé nguoi
dén nhiét do phong va lay ra khoi cac 6ng
teflon, tién hanh dudi khi trong ta hit cho
dén khi duoc dung dich trong suét.

Mau trang dugc chuan bi tir 10ml
HNO; 65% va tién hanh vo co hoéa
trong hé 10 vi séng voi cung diéu kién
khao sat.

3.3. Xdc dinh ham lwong cadimi
va chi trong cac bai thuéc y hec cé
truyén - phwong phdp quang phé hdap
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thu nguyén tw vai ky thudt nguyén ter
hda bang 10 graphit (GF-AAS)

3.3.1. Phwong phdp quang phé hdp
thu nguyén ti véi ky thudat nguyén tuw
hoa bang 10 graphit (GF-AAS)

Phuong phép quang phd hip thu
nguyén tir (AAS) hién dang dugc ung
dung rat phd bién trong xac dinh ham
lugng cac nguyén td trong nhiéu dbi
tugng khac nhau nhu thuc pham, mau
sinh hoc, dugc pham,... Ky thuat
nguyén tir hoa trong 10 graphit (GF-
AAS) tuy ra doi sau ky thuat nguyén ti
hoa ngon lta (F-AAS) nhung lai cé
nhiéu vu diém vuot troi do 1a rat nhay,
phan tich duwoc ham lugng vét (nano
ppb) nhiéu nguyén t6 ddng thoi van
dam bao dugc d6 chinh xéac cua phuong
phap nén khéng can phai 1am giau mau.
Phuong phap quang phd hip thu
nguyén tu trong 10 graphit (GF-AAS) la
mot trong nhitng phuong phap hiéu qua
diung dé xac dinh ham lwong kim loai
trong nhiéu d6i twong dwoc liéu bén
canh ICP-MS, AES, ICP-OES,... [10].

Nguyén tic ctia phuong phap nay la
nguyén tir héa tac thi cac thanh phan
trong thoi gian rat ngan nho ning luong
cua dong dién cong sut I6n trong moi
treong khi tro. Dudi tac dung cua cac
ngudn ning lwong nay, cuvet chira mau
phén tich s€ dugc nung nong do tuc
khic va miu s& duoc hoa hoi va nguyén
tir hoa dé tao ra cac nguyén tir ty do &
trang thai hoi c6 kha nang hap thy birc
xa don sac, tao ra phd hap thu nguyén
tr cia no. Tir d6, dung phd nay dé dinh
lwong cac nguyén t c6 trong mau phan
tich [11].
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3.3.2. Xay dung dwong chudn Cd, Pb

Tat ca cac dung dich chuan lam
viéc déu duoc xay dung trong nén
HNO; 0,5N tai cac ving néng do khéc
nhau phu hgp véi viing ham luong cac
nguyén té ¢6 trong mau sau khi di khao
sat gidgi han dinh lugng va can trén cua
duong chuan.

Déi véi Cd, chuan bi ddy dung dich
chuén Cd?* twong ng véi day ndng do:
0,05 ppb; 0,10 ppb; 0,20 ppb; 0,50p pb;
1,00 ppb; 2,00 ppb.

Pdi vaéi Pb, chuan bi ddy dung dich
chuan Pb?* trong tmg véi ddy ndng do: 1,00
ppb; 3,00 ppb; 5,00 ppb; 8,00 ppb; 10,00
ppb; 16,00 ppb; 20,00 ppb; 50,00 ppb.

3.3.3. Pinh luong Cd va Pb trong
mau phan tich

St dung quy trinh chuan bi miu
trong hé 10 séng véi nhitng thong sé da
khao sat dugc va duong chuan di xay
dung ¢ muc 3.3.2, tién hanh dinh lwong
trén cac mau bai thuéc YHCT chira
bénh tiéu duong, s6i mat va mot s6 mau
thudc cam thu thap duoc.

3.4. Danh gia d¢ chinh xac cua
phwong phap

Do chinh xac cta phuong phap dugc
danh gi4 théng qua cac gié tri hiéu suat
thu hoi, do lap lai, gioi han phét hién
(LOD) va gidi han dinh lugng (LOQ).

Hiéu suat thu hdi dwoc danh gia
bang két qua phan tich mau chuan SRM
Citrus Leaves 1572 NBS. Ap dung quy
trinh v6 co hoda udt trong hé 10 vi song
v6i céc théng s6 di tdi wu héa mau
chuan va tién hanh dinh lugng bang
phuong phap GF-AAS. Hiéu suit thu
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hoi cang cao phan anh phuong phap xur
ly mau cang tét, két qua phan tich cang
gan vai gia trj thuc da duoc cong bd.

Do lap lai cua cac két qua phan tich
dugc danh gia thong qua gia tri 3 lan
phép do cua cac ddi twong mau, tinh
toan cac gia tri RSD% va so sanh véi
tiéu chuan caa AOAC Vvé db lap lai.

DJ nhay cia phuong phap phan tich
dugc phan anh théng qua gigi han phat
hién (LOD) va gi6i han dinh lugng (LOQ)
theo quy tac 30. Céc gia tri nay thu duoc
tur thuc nghiém qua viéc khao sat can trén
va can dudi caa duong chuan.

3.5. Xur Iy két qud va tinh toan

Két qua do hap thu do duoc trén
thiét bi AAS duoc dung dé tinh nong do
Cd va Pb tuong ung theo phuong trinh
duong chuan da xay dung. Dong thoi
ham lugng Cd va Pb trong cac mau
duoc liéu va bai thudc duoc tinh theo

Cdc- Vdm

cong thac sau:
M(me/kg) = (mm. 1000/ )

Trong d6: Cgyc: n6ng do chi, cadimi
tinh duoc tir duong chuéan (ppb)

Mm: khdi lwong mau phan tich (g)

Vam: thé tich dinh mac (ml)

f: hé s6 pha lodng (néu co).

4. Két qua va thao luan

4.1. Cac théng sé téi wu héa qué trinh
V6 co héa méu wot trong hé 10 vi song

Két qua khao st cac thdng sb toi
uu cho qua trinh v6 co hoa uét trong hé
10 vi song MARS 6 véi dbi twong mau
dugc liéu dugc trinh bay trong bang 3.
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Bang 3: Két qua khao sat cac thdng sé téi wu cho qud trinh vé co héa mau
trong 10 vi séng
Thoéng so tdi wu Khoang gia tri khao sat
héa

180 190 200 210 220 230 240

- - + + + + +

Thoigianumau 10 15 20 25 30 35 40
(phut) e
(-): dung dich sau khi vé co héa van con van duc, mdu chiea bi pha huy triér dé
(+): dung dich sau khi vé co héa dong nhat, sau khi duéi khi & thu dwoc dung
dich trong suét, mau dwoc pha huy triét d@é

Nhiét do (°C)

Nhu vay, dé dat hiéu qua téi wu 4.2. Thong sé téi wu d@é dinh lwong
trong quy trinh v6 co héa mau trong hé Cd, Pb bang phwong phdip GF-AAS
16 vi s6ng véi d6i twong mau dugc liéu Cac thdng sé téi wu cua thiét bi

thi cac thong sb duoc thiét 1ap ¢ ché @6 Shimadzu AA-7000 dé xac dinh ham
“Plant Material”, ap suit la 1200 W, luong Cd va Pb [12] duoc trinh bay
nhiét do dat tai 220°C, thoi gian gia  trong bang 4.

nhiét 15 phat va gitt mau 25 pht trong

nhiét do nay. o 7
Béng 4: C4c théng so thiéet bi AA-7000 dé do Cd va Pb
Thong s6 thiét bi Cd Pb
Vach phé hap thy (nm) 228,8 283,3
Do rong khe (nm) 0,7 0,7
Cuong d6 dong HCL (mA) 8 10
Luong mau nap (uL) 20 20
Nhiét do tro héa (°C) 300 400
Nhiét do nguyén tu héa (°C) 1.800 1.800
Khi méi truong Argon
Chiéu cao dau dét Auto
4.3. Khdo sat gigi hgn phat hi¢n va 0,50 ppb; 1,00 ppb; 2,00 ppb; 3,00 ppb.
gidi han dinh lwgng (LOD va LOQ) Tién hanh do GF-AAS nhiéu lan cho

Chuan bj cac ddy dung dich Cd**  dén khi nao gié tri trung binh sau 3 lan
v6i cac nong do: 0,01 ppb; 0,03 ppb;  do c6 sai s6 nho nhat. Két qua dugc thé
0,04 ppb; 0,05 ppb; 0,10 ppb; 0,20 ppb; hién ¢ bang 5.
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Bang 5: Két qua khdo sat gisi han dinh lwong Cd

Nong dd dung dich chuén

Do hap thu

GTTB +

Cd?* (ppb) inl Lin2 Lin3 RSD%
0,01 0,0002 0,0008 0,0002 8:882‘7‘“: 86,6025
0,03 0,0065 0,0044 0,0050 8:8883 * 20,4088
0,04 0,0066 0,0076 0,005 8:8821 t 127522
0,05 0,0255 00247 0,0298 8:8323 45564
0,10 0,0507 0,0499 0,0492 8:833? *t 33353
0,20 0,0694 00718 0,0694 8:3822 * 19738

Két qua khao sét cho thay, khi nong
do6 Cd > 0,05 ppb thi sai s6 < 10%, do
d6 dé dam bao cho phép phan tich c6 do
chinh xac cao thi can dudi cua duong
chuan cadimi khi x4c dinh bang phuong
phap GF - AAS la 0,05ppb.

Tuong tu, chuan bj day dung dich
Pb** véi cac ndng do: 0,2 ppb; 0,5 ppb;

0,8 ppb; 1,0 ppb; 3,0 ppb; 5,0 ppb; 8,0
ppb; 10,0 ppb; 16,0 ppb; 20,0 ppb; 50,0
ppb; 60,0 ppb. Tién hanh do GF — AAS
nhiéu lan cho dén khi nao gia tri trung
binh sau 3 lan do co sai s nhé nhat.

Két qua dugc thé hién ¢ bang 6.

Bang 6: Két qua khao sat gidi han dinh heong Pb

Nong dd dung dich chuan Do hap thu
Pb?* (ppb) Lin1 Lin2 Ling CTiB*e RSD%
020 0,0017 0,0028 0,0012 0,0019 + 43,0808
: 0,0020
050 0,0018 0,0028 0,0017 0,0021 + 28,9655
’ 0,0015
080 0,0053 0,0047 0,0050 0,0050 + 6,0000
’ 0,0007
100 0,0096 0,0087 0,0093 0,0092 + 49811
’ 0,0011
300 0,0190 0,0179 10,0183 0,0184 + 3,0260
: 0,0014
020 0,0017 0,0028 0,0012 0,0019 + 43,0808
’ 0,0020
Két qua khao sét cho thay, khi nong 44. Két qua xay dwng dwong
do6 Pb > 0,80 ppb thi sai s6 < 10%, do  chudn Cd, Pb

d6 dé dam bao cho phép phan tich c6 d6
chinh x&c cao thi can dudi cua duong
chuan chi khi xac dinh bang phuong
phap GF - AAS la 0,80 ppb.

Két qua duong chuan caa Cd va Pb
thé hién trong hinh 1.
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0.8

Abs y=0,2810x + 0,0192
2 =
06 - R2 = 0,9991
0.4 -
0.2 -
O-O T T T T 1
0.0 0.5 1.0 15 2.0 2.

Ccq®* (ppb)

5

0.8 -

ABS 4~ 0,0090x + 0,0001
0.6 - R? =0,9948
0.4

0.2

T T

10 20

T T

30 40 50

Cep”* (ppb)

Hinh 1: Pwong chudn cia Cd va Pb

Cac duong chuan xay dung dugc
déu c6 hé sé twong quan R? > 0,99, ddi
voi Cd 12 0,9991 va Pb 1a 0,9948 thé
hién méi quan hé tuyén tinh cao giira do
hap thu (Abs, Y) véi nong do chat phan
tich (C, X), cho thiy ring cac dudng
chuan nay dap ung duoc diéu kién dinh
lwong cac nguyén té nghién ciru.

45. Quy trinh phan tich ham
Iwong Cd va Pb trong cac bai thudc y
hec cé truyén

Dya vao két qua khao sat & trén,
chiding tdi tién hanh xac dinh cac nguyén
t56 Pb, Cd trong cac bai thubc YHCT

theo quy trinh sau: Can khoang 0,50009
mau bai thudc da dugc xir Iy so b vao
dng teflon, sau d6 tdm uwdt bang 10ml
HNO; dic (65%) roi déng kin va dua
vao hé 10 vi song. Thuc hién xir Iy mau
trong 25 phdt & 220°C, dé nguoi, mé ra
dudi khi dudi ti hat dén khi thu dugc
dung dich trong sudt, chuyén dinh
lugng dung dich vao binh dinh muc
dung tich 25ml, dung nuéc cat dinh
mirc dén vach va tién hanh do AAS.
Quy trinh thuc hién dugc tém tit nhu
hinh 2.

Céc bai thuég

R Xur Iy so bd » Cin khoang 0,5000g
Y hoc co truyén
10m]l HNO; dic
! (65%)
Dé nguéi |« Lo vi song

4

Dung dich luc nhat

Dudi khi
trong ti huat

v

Dung dich trong sudt

6220°C
trong 25 phut

4-{ 25ml H Po AAS |

Nude cét

Hinh 2: Quy trinh xdac dinh ham lwong Cd va Pb trong
cac bai thudc y hoc cé truyeén

4.6. Danh gia d¢p chinh x&c cia
phwong phap

Pé danh gia do chinh xac cua
phuong phap, chung téi ap dung quy
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trinh trén dé xac dinh ham lwong chi va
cadimi trong mau chuan SRM Citrus
Leaves 1572 (NIST). Két qua duoc
trinh bay trong bang 7.

1
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Bang 7: Két qua phan tich mau chudn

Citrus Leaves SRM 1572 NBS

Nguyen to Gia trj cong b6 (mg/kg)  Gia trj phan tich (mg/kg)
cd 0,03 + 0,01 0,028 + 0,001
Pb 13,30 + 2,40 12,63 +1,22
Két qua danh gia hiéu suat thu hoi  ctu trong mau duoc lidu va cac bai

thudc YHCT.

4.7. Dinh lwgng Cd, Pb trong cac
bai thuéc y hec cé truyén

Mau phan tich 1a cac mot sb bai
thuéc YHCT chira tiéu duong, soi mat
va mot sé bai thubc cam thu thap dugc
sau khi ap dung quy trinh v6 co hoa uét
trong hé 10 vi séng véi céc thong sé da
duoc tdi wu. Dung dich sau khi vo co
hoa thi tién hanh dudi khi trong ta hat
va dinh mac bang dung dich HNO;
0,5N, dung dung dich nay dé xac dinh
ham luwong Cd va Pb bang phuong phap
GF-AAS. Két qua phan tich va tinh toan
dua trén cong thac & muc 2.5 duoc thé
hign trong bang 8.
Bang 8: Két qua dinh hrong cadimi va chi trong cac bai thudc y hoc cé truyén

cho thy so voi cac gia tri duoc cong
nhan trong mau chuan quéc té, cac ham
lwgng Cd va Pb thu héi duoc lan luot 12
93,3% va 95,0%. Theo tiéu chuan cua
AOAC vé hiéu suat thu hoi cho phép
dao dong trong khoang 80-110% cho
thiy quy trinh phan tich trén dat hiéu
suit thu hdi cao, phu hop cho phan tich
ham lugng cac kim loai nay.

Qua két qua thuc nghiém va tinh
toan cho thay cac gid tri hiéu suat thu hdi,
do lap lai, @6 chinh xac cua phuong phap
quang phd hap thu nguyén tir trong 10
graphit (GF-AAS) c6 d6 nhay cao, dap
g viéc dinh luong cac nguyén té nghién

STT Ky hiéu Tén bai Ham lwong cadimi Ham lwgng chi
mau thudc (mg/kg) (mg/kg)
1 TD1 Tiéu duong 1 0,104 £ 0,012 0,328 + 0,030
2 TD2 Tiéu duong 2 0,089 + 0,011 1,566 £ 0,177
3 SM1 Soimat 1 0,282 £ 0,030 0,809 £ 0,103
4 SM2 Soi mat 2 0,039 £ 0,005 0,246 £ 0,032
5 CL Cam logi 0,053 + 0,007 0,688 + 0,074
TP Cargar::ang 0,091 £ 0,009 0,306+ 0,027
7 CT Cam tich 0,159 + 0,015 0,451 + 0,039

0,030 mg/kg), bai thude soi mat 2 c6 ham
lwong cadimi nho nhat (0,039 + 0,005
mg/kg), trung binh ham Iugng cadimi
trong 7 mau bai thudc 1a 0,12 mg/kg.

Tu bang 8 cho thiy, ham lwong
cadimi dao dong tir 0,034 dén 0,312
mg/kg. Trong d6, bai thudc soi mat 1 ¢o
ham Iluong cadimi cao nhat (0,282 *
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Thong thuong, mot thang thude co
khoang 100+200 g dugc liéu duoc su
dung trong 1 ngay. Néu ding bai thubc
soi mat 2 thi ham lugng cadimi di vao
co thé nguoi tiéu dung trong 1 tuan la
hon 0,2815 mg cadimi. Dbi véi bai
thuéc danh cho tré em, bot cam tich
dung dé chita chung bénh cing tén ¢ tré
c6 ham luong cadimi cao nhat 0,159 *
0,016mg/kg. Nhu vay ham luong
cadimi di vao co thé tré néu sir dung bai
thubc nay thuong xuyén khoang
0,03mg cadimi trong mét thang, luong
nay nim trong gigi han cho phép cua
WHO (0,007 mg/kg/tuan).

Tuong tw, d6i voi két qua dinh
luong chi trong cac bai thuéc YHCT
khac nhau dao dong tur 0,214 dén 1,743
mg/kg. Trong d6, bai thudc s6i mat 2 ¢6
ham luong chi thap nhat 0,246 + 0,032
mg/kg va cao nhat 1a bai thudc tiéu
duong 2 voi ham lugng 1,566 + 0,177
mg/kg, trung binh trong 7 miu thudc
tén tai 0,63 mg/kg chi.

Nhu vay, ham lugng chi di vao co
thé mot ngudi truong thanh trong 1 tuan
thong qua bai thudc tiéu duong 2 hon
1,56 mg chi néu sir dung déu din mdi
ngay 1 thang thudc nay. Nhin chung,
cac bai thudc danh cho tré c6 ham
lwogng chi thap, cao nhat 1a cam loi voéi
ham luong 0,688 + 0,074 mg/kg. Su
dung thudc nay hon 1g mdi ngay, ham
luong xam nhap cua chi vao co thé tré
khoang 0,030mg trong vong 1 thang,
lwong nay nam trong gii han cho phép
cua T6 chic Y té thé gioi WHO (0,025
mg/kg/tuan).

Pé danh gia duoc mic do 6 nhiém
cac kim loai ning trong ngudn duoc
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liéu xay dung cac bai thudéc YHCT noi
riéng ciing nhu cac ché dugc pham tir
thién nhién noi chung can thiét phai xéac
dinh ham luong cadimi, chi ciing nhu
cac kim loai niang doc khac trén nhiéu
dbi tugng mau. Bén canh do, can thiét
c6 quy dinh V& giéi han cua cac kim
loai nang doc trong duoc ligu.

5. Két luan

Trong nghién ctru nay da téi wu hoa
cac thong s6 dé vo co héa mau duoc
liéu trong cac bai thuéc YHCT cua hé
10 vi song MARS 6 véi nhiét d6 vo co
héa mau 1a 220°C, thoi gian gia nhiét 1a
15 phdt, ap suat 1a 800 psi, thoi gian
mau 1a 25 phat ¢ 220°C thu duoc dung
dich pha mau trong sudt. Axit sir dung
la HNO3; 65% vdéi luong la 10ml cho
mdi 0,5 g mau. Phuong phap GF-AAS
cho hiéu suit thu hdi dat trén 93%, do
lap lai, gidi han phat hién, gidi han dinh
lwong cua phép do & cap do ppb, cac gia
tri RSD% déu nho hon 10%. Céc
phuong trinh dwong chuan xay dung
duge déu cé hé sb twong quan R? > 0,99
(R?=0,9991 va 0,9948 lan luot cho Cd
va Pb) dap ung duoc yéu cau dinh
lugng cac nguyén to nghién ctiu. Tét ca
cac thong sb trén thé hién do tin cay cua
cac két qua phan tich va co thé ap dung
cho da sb cac mau thuc vat néi chung
va dugc liéu ndi riéng.

Ham luong Cd va Pb trong cac mau
bai thuéc YHCT chira tiéu duong, soi
mat va cac mau thuéc cam chira bénh
cho tré em da duoc xac dinh, dao dong
tr 0,034 dén 0,312mgkg (d6i voi
cadmi) va tir 0,246 dén 1,566 mg/kg
(d6i véi chi) nam trong gisi han cho
phép cuia T6 chirc Y té thé gi¢i WHO.
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DETERMINATION OF CADMIUM AND LEAD CONTENT
IN SOME TRADITIONAL HERBAL MEDICINES

ABSTRACT
The residues of heavy metals in herbs are the causes of the accumulation of these
elements in human. Currently, in Vietnam, there is no limit of the presence for these
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metals in pharmaceutical materials. Therefore, this study investigated the optimal
conditions to determine the content of cadmium and lead in some traditional
medicines including the process of sample preparation in the microwave system by
wet digestion and the quantitative method by the atomic absorption spectroscopy
with atomization technique in graphite furnace (GF-AAS). The results of this study
showed that the wet sample digestion method in the microwave system and the
atomic absorption spectroscopy method in graphite furnaces were suitable to
determine the content of Cd and Pb in herbal pharmaceutical and traditional herbal
medicines containing many ingredients. The objects of this study included 7 samples
of traditional medicine to treat diabetes, gallstones for adults, anorexia and
gingivitis for children. This investigation showed that the amount of Cd and Pb in
traditional medicines collected range from 0.034 to 0.312mg/kg (for cadmium) and
from 0.246 to 1.566 mg/kg (for lead), the recovery eficiency is more than 93%.

Keywords: Lead, cadmium, traditional herbal medicine, GF-AAS, acid digestion
by microwave
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