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TOM TAT

Nghién ciu nham xay dung va tham dinh quy trinh dinh luong
chi, cadimi trong ré cii Dia hoang 19 bang phuong phép quang
pho hap thu nguyén tir. Két qua nghién ctu cho thay gitra nong
do chi, cadimi véi do hap thu c6 twong quan tuyén tinh chit, voi
nguyen t6 chi ‘dang ham la'Y =0,0138X + 0,1131, r = 0,9998 va
véi nguyén tb cadimi dang ham 1a Y = 0,1027X - 0,0037, r =
0,9999. Quy trinh c6 d¢ dac hiéu cao, do lap lai tét voi RSD <
5% va gioi han phat hién d6i véi Pb 12 LOD = 0,087 ppb, véi Cd
la LOD = 0,015 ppb; gidi han dinh lugng véi chi LOQ = 0,290
ppb, véi cadimi LOQ = 0,049 ppb. Quy trinh nay phl hop dé
dinh lugng Pb, Pb trong ré ci Dia hoang 19.

Tir khoa: Cadimi; dinh lugng chi; quang phé hap thu nguyén t;
bia hoang 19.

1. Gigi thiéu

Chi (Pb) va cadimi (Cd) la nguyen t6 kim loai ning gay hai
cho suc khoe con nguoi, t6n tai & dugc liéu trong qua trinh
trong trot. Nguoi bi nhiém doc Pb s& dan tai bi suy than, bi
thiéu méu, tac mach mau, roi loan than kinh [1, 2]; nhiém
doc Cd dan t6i bi bénh thuyen tac phéi, lodng xuong, suy
than [3]. T6 chirc Y té thé gigi (WHO) khuyén cao muc Pb
< 10 mg/kg, Cd < 0,3 mg/kg [4] d6i voi duoc ligu. Trong
Duoc dlen Viét Nam V, 2017 (DBVN V), chua dua tiéu
chuan vé ham lugng Pb, Cd trong duoc li¢u Dia hoang [5].
Trong thuc hanh t6t Nuoi trong, thu hai duoc liéu theo
khuyén céo cua T6 chac y te thé giéi (GACP-WHO), chi
tiéu du lwong kim loai ning can dugc phan tich [6]. Do vay,
duoc lidu khi sir dung thi ham lwong Pb, Cd phai nam trong
ngudng an toan.

Glong bia hoang 19 (Rehmannia glutinosa varietes 19) la
giong méi dugc luu hanh ¢ Viét Nam tir thang 8/2020 va
duogc trong tai chat dat cat pha cua Vinh Phiic, Phu Tho,
Tuyén Quang [7]. Trong ré cu Dia hoang c6 chaa céac hop
chat: catalpol, verbascosid, cac acid amin, ... c6 tic dung
b huyét, bd than, ha duong huyét, ... va cung la duoc liéu
duoc str dyng I6n trong y duoc [8]. Hlen nay, chua c6 céac
cong bd vé quy trinh dinh luong Pb, Cd trong cu tréng tir
glong Dia hoang 19. Két qua s€ danh gia duge d6 an toan
va bo sung thém tiéu chuan chit luong cua duogc liéu Dia
hoang 19 gay trdng tai Phi Tho, Vinh Phiic, Tuyén Quang.
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2. Phwong phap nghién ciru
2.1. Vit liéu

Mau ré ca trong tir gidng Dia hoang 19 tai x4 Bong Trung - Thanh Thuy - Phii Tho
(s6 hiéu DH1902); x& Bach Luu - Sng L6 - Vinh Phuc (s6 hiéu PH1903); x4 Trung Yén
- Son Duong Tuyén Quang (s6 hiéu DH1904), dugc thu hoach vao thang 3/2021, ché bién
theo chuyén luan Pia hoang - DBVN V [5], mau duoc luu tai Vién nghién cau Ung dung
va Phat trién, Truong Pai hoc Hing Vuong, Phii Tho, Viét Nam.

2.2. Phwong phap nghién cuu

Xéc dinh ham luong kim loai ning bang phwong phap quang phd hap thu nguyén
tr, voi ché do do phuong phap ngon lira (F-AAS) theo International Conference on
Harmonisation Harmonised Tripartite Guideline (ICH) [9], Pharmacopoeia of the
People’s Republic of China 2015 (CP 2015) [10], The United States Pharmacopeia 2020
(USP 43) [11].

2.2.1. Vat liéu

Acid nitric (HNOs), acid perchloric (HCIO4), dung dich chuan cua Pb, Cd duoc
pha tir dung dich goc 1000 ppm (Merck), nuéc cat hai lan.

2.2.2. May méc, thiét bj
~ May quang pho hap thu nguyén tir Agilent 240FS-AAS, bo nap mau PSD 120, hé
thong 10 Graphite GTA-120, can phan tich, bep dién, binh Kjeldahl, binh dinh mirc, pipet,
micropipet, coc teflon,...

2.2.3. Piéeu ki¢n do

Khao sat diéy kién do: budc song do (nm), do rong khe do (nm), cuong do den
cathod rong (mA), toc d6 dan khi acetylen (ml/phut).

2.2.4. Tham dinh quy trinh dinh lwong

Xac dinh @6 dic hiéu, do lap, twong quan tuyén tinh, 46 dung, gigi han phat hién
(LOD) va gi6i han dinh lugng (LOQ) theo ICH [9], CP 2015 [10], USP 43 [11].

* Do dac hiéu

Dung dich mqu trang: Tién hanh hit 10 ml HNO3 10% cho vao binh dinh mic, cho
nudc cat vura dua toi V~2_1Ch, r6?i lac déu. ‘

~ Dung dich mau chuan chi 10 ppb: Hit lan luot 1,0 ml dung dich phan tich (Pb, Cd)
chuan goc 1000 ppm vao binh dinh mic 1000,0 ml, pha loang véi nudc vira du duoc dung
dich chuan cé nong d6 1 ppm. Hat 1,0 ml dung dich ndy cho vao binh dinh muc 100,0 ml,
thém dung dich acid nitric 10% vira du cho téi vach, lac deu.

Dung dich mau thi: Can 3,000 g bot ia hoang 19 vao coc teflon, thém 30 ml acid
nitric, d€ khoang 60 phut cho ngam déu. Pun cach cat trén bep di¢n khoang 30 phut, thinh
thoang lac nh‘g, dé nguoi. Thém 3 ml acid perchloric 0,1 N, r@i tiﬁp tuc dun trén bép dién
cho tai khi gan can (trong coc con khoang 1 ml). Hoa tan can bang 3 ml dung dich acid
nitric 10%, roi chuyén vao binh 250 ml. Trang rira bang nudc cat roi chuyén vao binh dinh
muc cho du 250,0 ml, lac déu.
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~ Xac dinh d hap thy (Abs) cua dung dich: Dung dich mau tréng phai khong cho do
hap thu ¢ bude song dac trung cua Pb, Cd. Dung dich mau chuan, dung dich mau tht phai
cho do hap thu tai budc song dac trung ctua Pb, Cd.

* D¢ lap

Chuan bj mau thir nhu & phan 2.2.4. Do dic higu va thyc hién do 6 1an/mau. Xac
dinh gia tri trung binh, neu d¢ I¢éch chuan tuong doi (RSD) < 5% thi quy trinh c6 do 1ap
tot [11].

* Tyong quan tuyén tinh

_, Tién hanh pha lan lugt mét day dung dich chuan tir dung dich phan tich (Pb, Cd)
chuan goc 1000 ppm nhu sau: hut 1,0 ml dung dich chuan goc 1000 ppm vao binh 1000,0
ml, pha loang véi nuée Cat dé duoc dung dich chuan c6 nong do 1 ppm (Ca).

Déi vai nguyén té Pb: tir dung dich chuan Cy Iay chinh x&c lan luot 2,0 ml; 4,0 ml;
8,0 ml; 16,0 ml; 20,0 ml va 40,0 ml cho vao lan luot cgc binh dinh mc 1000,0 ml. Mdi
binh cho 10,0 mI HNO3 10%, sau d6 cho thém nudc cat vira du 100,0 ml. Thu duoc cac
dung dich chuan c6 nong do twong ung 2 ppb, 4 ppb, 8 ppb, 16 ppb 20 ppb va 40 ppb.

Déi voi nguyén té Cd: tir dung dich chuan Cy lay chinh xac lan luot 1,0 ml; 2,0 ml;
4,0 ml; 8,0 ml; 16,0 ml va 32,0 ml cho vao lan luqt, cac binh dinh mac 1000,0 mI Moi
binh cho 10 mI HNO3 10%, sau d6 cho thém nudc cat vira da 100,0 ml; cé cac dung dich
chuan c6 nong do 1 ppb, 2 ppb, 4 ppb, 8 ppb, 16 ppb va 32 ppb.

Tai mdi diém nong do tlen hanh 2 1an. Do dung dich chuan vira pha & trén dé xac
dinh tuong quan gilra Abs Vi nong do Pb, Cd. Xac dinh twong quan bang phuong trinh
hoi quy: Y =a*X + b; X'1a nong d9, Y la dg hap thy. H¢ so twrong quan r > 0,995 thi twong
quan tuyen tinh dat yéu cau [11].

* Do dung

‘Chudn b; cac dung dich do: Can 3,000 g bot duoc ligu vao coc teflon, thém vao
tang coc riéng ré lan luot 1,0 ml (3 mau); 2,0 ml (3 mau); 3,0 ml (3 mau) dung dich phan
tich (Pb, Cd) chuéan 1 ppm. Sau d6 thém 30 ml acid nitric 10%, d¢ khoang 60 phut cho
ngam deu. Pun céch cat trén bep dién khoang 30 phut, lac nhe, d€ nguéi. Thém 3 ml acid
perchloric 0,1 N, roi tiep tuc dun trén bép dién cho t6i khi gan can (trong coc con khoang
1 ml). Hoa tan can bang 3 ml dung dich HNOs 10%, chuyén vao binh dinh mac 250 ml.
Trang rira bang nuéce cat roi chuyén vao binh cho du 250,0 ml, lac deu.

Xac dinh nong do Pb, Cd trong céc mau, 3 lan/muc. Ty 1€ thu hoi dat tur 95,0 -
105,0%, RSD < 5% thi quy trinh cé d6 dung tot [11].

* Gidi han phat hi¢n (LOD) va giogi han dinh lwong (LOQ)

LOD =3 x =2, LOQ = 10 x = Trong d6 SD la ¢ léch chuan cia o hap thu mAu
trang, a la hé sd goc cua ham Y = aX + b giira nong do véi do hap thu ciia chat phan tich [9].

3. Két qua va thao luan

3.1. Khdo sét quy trinh dinh lweng chi, cadimi trong ré cii trong tir giong Pia
hoang 19 tai Phu The

Két qua khao sat, lua chon diéu kién do téi vu caa Pb, Cd duoc trinh bay trong
Bang 1[4, 5, 9, 10].
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Bang 1: Thong S6 t6i wu cua diéu kién do xdac dinh Pb, Cd

Théng sb Pb | Cd
Budc song do (nm) 283,3|228,8
b0 rong khe do (nm) 0,5 0,5

Cudng d6 dén cathod rong (mA) 8 6
Téc d6 din khi acetylen (ml/phat) | 2.2 | 1,6

3.2. Thdm dinh quy trinh dinh lweng chi, cadimi trong ré ci trong tir giong Dia
hoang 19 tai Phu The

* Po dac hiéu

Két qua danh gia do dac hiéu cua quy trinh duoc trinh bay trong Bang 2. Do hap
thu cua dung dich Pb ¢ vach do 283,3 nm cho thiy mau tring khong cho d6 hap thu (Abs
= 0,0002), dung dich mau chuan c6 Abs = 0,2055, RSD = 0,03%, dung dich mau thir c6
Abs =0,5258, RSD = 0,03%. Nhu vay RSD ciia d6 hap thy cac miu déu nho hon 5%, cho
thiy quy trinh dinh luong Pb c6 d6 dic hiéu cao [11].

Do hap thu cua dung dich Cd & vach do 228,8 nm cho thay mau tring khéng cho
d6 hap thu (Abs = 0,0003), dung dich mau chuan cé Abs = 0,0996, RSD = 0,04%, dung
dich mau thir c6 Abs = 0,0395, RSD = 0,11%. Nhu vay RSD cua d6 hap thu cac mau déu
nhé hon 5%, cho thdy quy trinh dinh lugng Cd c6 d6 dic hiéu cao [11].

Bang 2. Khdo sat tinh dac hiéu cua quy trinh dinh lwong Pb, Cd

T B ) hap thu (Abs) ciia Pb _ bp hip thu (Abs) ciia Cd
Mau trang | Mau chuan | Mau thi | Mau trang | Mau chuan | Mau thi
1 0,0000 0,2055 0,5258 0,0000 0,0996 0,0395
2 0,0000 0,2055 0,5259 0,0010 0,0996 0,0395
3 0,0010 0,2055 0,5256 0,0000 0,0995 0,0395
4 0,0000 0,2054 0,5259 0,0010 0,0996 0,0396
5 0,0000 0,2055 0,5259 0,0000 0,0995 0,0395
6 0,0010 0,2056 0,5257 0,0010 0,0996 0,0396
7 0,0000 0,2055 0,5259 0,0000 0,0996 0,0395
8 0,0000 0,2055 0,5255 0,0000 0,0996 0,0395
9 0,0000 0,2055 0,5259 0,0000 0,0996 0,0395
10 0,0000 0,2054 0,5259 0,0000 0,0996 0,0395
7B 0,0002 0,2055 0,5258 0,0003 0,0996 0,0395
SD 0,0004 0,00006 0,00015 0,0005 0,00004 0,00004
RSD (%) 0,03 0,03 0,04 0,11

* Tirong quan tuyén tinh

Két qua danh gia tuong quan gitra Abs vdi népg d6 Pb, Cd duoc trinh bay trong
Bang 2, Bang 3 cho thay ¢ dai nong do Pb tir 2 ppb dén 40 ppb c6 twong quan tuyen tinh
chat vai r = 0,9998, ham mo phong Y = 0,0138X + 0,1131 va ¢ dai nong d6 Cd tir 1 ppb
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dén 32 ppb c6 twong quan tuyén tinh chat véi r = 0,9999, ham mé phong Y = 0,1027X -

0,0037 [11].
Bang 3: Khao sat frong quan tuyén tinh giiza Abs véi nong dé Pb
Nong d (ppb) 2 4 8 16 20 40
bo hép thu (Abs) | 0,1406 | 0,1617 | 0,2298 | 0,3321 | 0,3904 | 0,6619
Phuong trinh: Y = 0,0138X + 0,1131 (1)
Hé sb twong quan: R? = 0,9995; r = 0,9998
Bang 4. Khdo sat firong quan tuyén tinh giiza Abs véi nong dé Cd
Néng d¢ (ppb) 1 2 4 8 16 32
bo hép thu (Abs) | 0,0996 | 0,2092 | 0,4075 | 0,8031 | 1,6460 | 3,2831

Phuong trinh: Y =0,1027X - 0,0037 (2)

Hé s6 twong quan: R? = 0,9999; r = 0,9999

R¥=0.9993 /

.08
B0 yogomsx+01131
hap 0.7
thy 0.6
(Abs) g 5
04 =
03 /

30

I 4
Néng 83

B
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3.0

20

1.0

-

A
A

0.0
0

10

Y=0.1027X - 0,0037

/

15 20

0 3
Néng 46 (ppb)

Hinh 1: Khodng tuyén tinh giita Abs - Pb- Hinh 2: Khodng tuyén tinh giita Abs - Cd

* D¢ lap

Két qua do do lap lai ciia quy trinh duoc trinh bay trong Bang 5, cho thay do léch

chuan tuong dbi cua ham lwong Pb (RSD = 0,22%) va Cd (RSD = 0,08%) trong mau thir
déu nho hon 5%. Nhu vay quy trinh dinh luong c6 d6 lap cao [11]. Ham lwong Pb & mirc
2,485 ppb/3g duoc liéu khé (twong duong 0,828 ppm/kg), cua Cd & mac 34,950 ppb/3g
duoc liéu kho (twong duong 11,650 ppm/kg).

Bang 5: Khdo sat do lap lai cua quy trinh dinh lwong Pb, Cd

£ Ay X Nong d¢ trong dung | Ham lwgng trong
T ;f:;‘;‘l‘igl‘i"'(‘g) Do hap thy (ADS) |~ gich thir (opb) | dugc lidu (ppb)
Pb Cd Pb Cd Pb Cd
1 3,002 0,5258 | 0,0394 0,0299 0,4202 2,49 34,98
2 3,008 0,5259 0,0395 0,0299 0,4202 2,48 34,97
3 3,001 0,5258 | 0,0395 0,0299 0,4202 2,49 34,97
4 3,003 0,5258 | 0,0394 0,0299 0,4202 2,48 34,94
5 3,008 0,5259 0,0395 0,0299 0,4202 2,48 34,90
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£ A gk Nong d¢ trong dung | Ham lugng trong
Khoi lwgng | D0 hap thu (Abs) S T M
. : ) h th 1
T duoc liéu (g) dich thir (ppb) duorc li¢u (ppb)
Pb Cd Pb Cd Pb Cd

6 3,002 0,5258 | 0,0395 0,0299 0,4202 | 2,49 34,94

Xtb 2,485 | 34,950
RSD
(%) 0,22 0,08

* D¢ dung

Két qua danh gia do dung cua quy trinh duoc trinh bay trong Bang 6 cho thay quy
trinh c6 ty 1€ thu hoi Pb ﬁat tor 97,5 - 99,92%, RSD = 1,21% va cua Cd dat tir 99,96 -
99,99%, RSD = 0,01% dcu nam trong khoang cho phép tir 95 - 105%, RSD < 5%. Nhu
vay quy trinh dinh Iuvgng Pb, Cd c6 d dung cao [11].

Bang 6: Két qua ddanh gia dé diing cia quy trinh dinh lwong Pb, Cd

Khéi long Lu;qng }{im loai | Do hip thu Lu’g’ngxl.(im loai T)”; -lé thu

TT duwoe lidu @ thém vao (ppb) (Abs) thu hoi (ppb) hoi (%)

T Pb Cd Pb Cd Pb Cd Pb | Cd
1 3,001 0,004 4 0,5795 | 0,4502 | 0,00390 | 3,9997 | 97,50 199,99
2 3,002 0,004 4 0,5795 | 0,4501 | 0,00390 | 3,9987 | 97,50 199,97
3 3,001 0,004 4 0,5795 | 0,4501 | 0,00390 | 3,9987 | 97,50 199,97
4 3,003 0,008 8 0,6360 | 0,8610 | 0,00799 | 7,9997 | 99,87 199,99
5 3,004 0,008 8 0,6360 | 0,8609 | 0,00799 | 7,9987 | 99,87 |99,98
6 3,001 0,008 8 0,6360 | 0,8609 | 0,00799 | 7,9987 | 99,87 99,98
7 3,002 0,012 12 0,6913 | 1,2715| 0,01199 | 11,9967 99,92 {99,97
8 3,001 0,012 12 0,6913 | 1,2715| 0,01199 | 11,9967 99,92 {99,97
9 3,001 0,012 12 0,6913 | 1,2714 | 0,01199 | 11,9958 | 99,92 {99,96

RSD (%) 1,21 10,01

* LOD va LOQ cua Ph, Cd
Tu cac phuong trinh duc‘rng’chuén dinh lugng Pb (1), Cd (2), xac dinh céc gia tri a,
b, SD dé tinh gia tri LOD, LOQ, két qua duogc trinh bay trong Bang 7.

Bang 7: Xdc dinh LOD, LOQ cua Pb, Cd

68

Kimloai | a b SD | LOD (ppb) | LOQ (ppb)
Pb | 0,0138 | 0,1131 |0,0004 0,087 0,290
cd  [0,1027 | -0,0037 | 0,0005 0,015 0,049

~ Nhu véy, quy trinh dinh lugng déi véi Pb ¢6 LOD = 0,087 ppb, LOQ = 0,290 ppb;
doi véi Cd c6 LOD = 0,015 ppb, LOQ = 0,049 ppb, cho thay quy trinh c6 gisi han phat
hién & luong rat nho, c6 d6 nhay cao [9].
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3.3. Két qud xdc dinh ham lwong chi, cadimi trong mgt sé mdu ré ci trong tir
giong Dia hoang 19

Ap dung quy trinh da xay dung dé dinh lwong ham lwong Pb, Cd trong ré ca Dia
hoang 19 trong tai xa Bach Luu va xa Trung Yén, két qua dugc trinh bay trong Bang 8.

Bing 8: Ham lugng Pb, Cd trong mot sé mau ré ca Dia hoang 19

MAiu Pia diém Ham luwgng Pb (ppm) | Haim luwgng Cd (ppm)
Bach Luu - Song L6 -
DbH1903 Vinh Phic 0,509 0,030
PH1904 Trung YenA- Son Duong 0,939 0,040
- Tuyén Quang

3.4. Thdo lugn

Hién nay, cac cong b vé quy trinh dinh lwong Pb, Cd trong ré cu Dia hoang 19 ¢
nudc ngoai va trong nudc hau nhu chua duge dé cap dén Méi chi c6 két qua cong bd cua
tac gia Wang Guo Qing (2009) vé dinh luong Pb trong ré cu Pia hoang o muc 1,92 ppm/kg
bang phwong phép quang phd nguén plasma cam ang cao tan két nbi khéi pho (ICP- MS)
[12], tuy nhién phuong phap nay phirc tap, kho 4p dung dai trad & nudc ta do han ché vé
diéu kién may moc. Té4c gia khac da sir dung phuong phap AAS dé dinh lugng kim loai
nang nhu Janusz Mirostawski (2018) da xac dinh Pb, Cd, Cr, Ni trong dugc liéu 1a bac ha,
hoa cuc cua Ba Lan, trong d6 ham lugng Cd tir 0,46 - 0,73 mg/kg da cao hon gidi han cua
WHO (ham luong Cd < 0,3 mg/kg) [4, 13]. Trong mot nghién ctiru khac trén 23 mau la cheé
xanh tai Thai Nguyén ctia Nguyén Ping Puc (2014) da xac dinh ham luong cua Pb tur
0,879 - 2,452 mg/kg & ngudng an toan theo tiéu chuan cia WHO (ham lwong Pb <10
mg/kg), ham lugng Cd cua 20/23 mau tir 0,355 - 0,902 mg/kg la vuot qué tiéu chuan cua
WHO [4, 14]. Cac nghién ciru déu cho thdy phuong phap AAS la phi hop dé xac dinh Pb,
Cd trong mau nghién ctru [13, 14]. Quy trinh dinh lugng Pb, Cd sir dung trong nghién ctru
nay duoc thyc hién bang phuong phap F-AAS [9, 10, 11] ¢6 uu diém la do nhay cao, do
chinh xac cao, dé thuc hién, chi phi hop ly. Hién nay cac don vi kiém nghiém, phan tich
déu duoc trang bi he thong phén tich quang pho hap thu nguyén tir. Do vay quy trinh nay
dé ap dung ¢6 tinh phd bién cao trong thuc tidn kiém nghiém duoc liéu.

Két qua tham dinh quy trinh dinh luong Pb, Cd trong ré ci Bia hoang 19, cho thay
quy trinh ¢6 do dic hiéu cao, twong quan tuyén tinh chit, do dung cao, do lap cao (RSD <
5%), dap ting yéu cau theo ICH, CP 2015, USP 43 [9, 10, 11]. Két qua dinh luong kim loai
nang Pb, Cd cho ty 1& thu hdi Pb dat tir 97,5 - 99,92%, RSD = 1,21% va cua Cd dat tir
99,96 - 99,99%, RSD = 0,01% déu nam trong khoang cho phép tir 95 - 105%, RSD < 5%
[11]. Két qua phan tich mau Bia hoang 19 trong tai Phi Tho c6 Pb = 0,828 ppm/kg, Cd =
11,650 ppm/kg; Vinh Phuc c6 Pb = 0,509 ppm/kg, Cd = 0,030 ppm/kg; Tuyén Quang co
Pb = 0,939 ppm/kg, Cd = 0,040 ppm/kg déu dat theo yéu cau cia WHO [4]. Nhu vay, duoc
licu trong tir gidng Pia hoang 19 tai Phu Tho, Vinh Phuc va Tuyen Quang dam bao d¢ an
toan vé du luong Pb, Cd, 1am co s¢ dé tiép tuc mo rong gay trong trén dia ban. Két qua da
g6p phan xay dung tiéu chuan du luong Pb, Cd cho dugc liéu.

4. Két luan
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Nghién ctru da xay dung va tham dinh quy trinh dinh luong Pb, Cd bing phwong
phap F-AAS. Két qua tham dinh cho thay gitta ndng do chi vai do hap thu cé trong quan
tuyén tinh chat r = 0,9998, ham mé phong Y = 0,0138X + 0,1131 va nong d6 cadimi véi
d6 hap thu co twong quan tuyén tinh chat r = 0,9999, ham mé phong Y = 0,1027X - 0,0037.
Quy trinh c6 do dac hiéu cao, d6 lap lai tot voi RSD < 5%. Quy trinh dinh lugng ddi Voi
Pb c6 LOD = 0,087 ppb, LOQ = 0,290 ppb; dbi véi Cd 6 LOD = 0,015 ppb, LOQ = 0,049

ppb. Quy trinh nay phu hop dé dinh luong Pb, Cd trong ré ca DBia hoang 19, gop phan lam
co s& bd sung chi tiéu ham lwong Pb, Cd trong tiéu chuan duoc liéu Dia hoang 19.

Loi cam on
Nghién ctru duoc tai trg kinh phi tir dé tai doc 1ap cap nha nudc, ma sé PTPL.CN-
03/17.
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ABSTRACT

DEVELOPING A PROCEDURE TO QUANTIFY LEAD
AND CADMIUM HEAVY METALS
IN TUBEROUS ROOTS OF Rehmannia glutinosa varietes 19
BY ATOMIC ABSORPTION SPECTROSCOPY

Pham Thanh Loan
Institute of Applied Research and Development,
Hung Vuong University, Phu Tho, Vietnam
Received on 19/4/2023, accepted for publication on 26/6/2023

The study aimed to develop and validate the quantitative procedure of lead and
cadmium in tuberous roots of Rehmannia glutinosa varietes 19 by atomic absorption
spectroscopy. Research results show that there is a strong linear correlation between lead
and cadmium concentrations with absorbance, with the function form of lead is Y =
0.0138X +0.1131, r =0.9998 and the function form of cadmiumis Y =0.1027X - 0.0037,
r = 0.9999. The procedure has high specificity, good reproducibility with RSD < 5% and
the detection limit for lead LOD = 0.087 ppb, equal to 0.015 ppb for cadmium.
Quantitative limit for lead LOQ = 0.290 ppb, for cadmium LOQ = 0.049 ppb. This
procedure is suitable for the quantification of lead and cadmium in tuberous roots of
Rehmannia glutinosa varietes 19.

Keywords: Cadmium; lead quantification; atomic absorption spectroscopy;
Rehmannia glutinosa varietes 19.
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