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ABSTRACT

Objective: This study aimed to quantify lead in a concentrated herbal extract mixture
containing (Ageratum conyzoides L., Lonicera japonica, Eclipta prostrata, Angelica
dahurica, and Asarum sieboldii), formulated for adjunctive treatment of rhinosinusitis.

Methods: Lead determination was performed using flame atomic absorption
spectroscopy. The analytical method was validated according to AOAC and ICH
guidelines, evaluating specificity, accuracy, linearity, repeatability, limit of detection
(LOD), limit of quantitation (LOQ), and system suitability.

Results: The method demonstrated excellent validation parameters with R*> = 0.9992,
mean recovery of 101%, RSD < 2%, LOD = 0.0427 ppm, and LOQ = 0.1409 ppm. Lead
concentrations in the herbal extract samples ranged from 0.10-0.12 ppm, substantially
lower than the permissible limit (= 20.0 ppm).

Conclusion: The validated flame atomic absorption spectroscopy method exhibits high
accuracy and sensitivity, and is suitable for quantifying lead in concentrated herbal
extracts. All analyzed samples complied with regulatory limits for lead content.

Keywords: Concentrated herbal extract, flame atomic absorption spectroscopy, lead
quantification.
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ABSTRACT

Muc tiéu: Binh lugng dugc chi trong trong cao dac hén hop dugc liéu (Ngh séc, Kim ngan
hoa, Co nho noi, Bach chi, Té tan) ho trg diéu tri viém mi xoang.

Phuong phap nghién cttu: Ap dung phuong phap quang phd hap thu nguyén ti ngon ltra
dé xac dinh ham lugng chi. Phuong phap dugc tham dinh theo céac tiéu chi: dé dac hiéu,
do duang, do tuyén tinh, dé lap lai, gigi han phat hién (LOD), gidi han dinh lugng (LOQ) va
dd phu hop clia hé théng, theo huéng dan ctia AOAC va ICH.

K&t qua: Phuong phap dat yéu cau thdm dinh véi R* = 0,9992, do thu hdi trung binh 101%,
RSD < 2%, LOD = 0,0427 ppm va LOQ = 0,1409 ppm. Ham lugng chi trong cac mau cao
dugc liéu dao déng tlr 0,10-0,12 ppm, thdp hon nhiéu so vdi gidi han cho phép (< 20,0
ppm).

Két luan: Phuong phap quang phd hap thu nguyén tr ngon ltre_l c6 doé chinh xac, dé nhay
cao va phu hop dé dinh lugng chi trong cao dugc liéu. Cac mau nghién cltu déu dat yéu
cau Ve gidi han chi trong cao dac dudgc liéu.

Tir khéa: Cao dic hdn hop dugc liéu, quang phd hap thu nguyén t& ngon ltra, dinh luong

chi.

1. DAT VAN BE

Hién nay, xu hudng s dung cac san pham c6 ngudn
gdc tir duoc liéu trong hd trg diéu tri cac bénh ly
man tinh ngay cang gia tang, dac biét la cac bénh
vé tai mai hong nhu viém mii xoang. Cao hén hop
dugc liéu tlr cac vi nhuw Kim ngéan hoa, Co nho ndi, co
Cut lgn, Bach chi, Té tan... da dugc irng dung rong
rai nho tac dung khang viém, khang khuén va lam
sach niém mac mdi ty nhién. Tuy nhién, trong qua
trinh tréng trot, thu hai va ché bién, cac dudgc liéu
nay c6 thé bi nhiém kim loai ndng nhu chi (Pb) tur
moi trudng dat, nudc, khéng khi hodc tir thiét bi ché
bién khéng dat chuén. Chi la mot kim loai nang déc
hai, c6 thé tich lOy trong cd thé va gdy anh hudng
nghiém trong dén strc khde con nguodi, dac biétla hé
than kinh, mau va than. Do do, viéc kiém soat ham
lwgng chi trong cac san pham duoc liéu la yéu cau
bat budc nham dam bao an toan cho ngudi st¥ dung
[1-2]. Phuong phéap quang phé hép thu nguyén t&r
ngon lra (flame atomic absorption spectrometry) la
mot trong nhirng ky thuat phé bién, cé dé nhay cao
va do chinh xac tot trong dinh lwgng kim loai nang,
dac biét la chi, trong nén mau cao dugc liéu [3], [5].

*Tac gia lién hé

Xuét phat tir thuc tién trén, ching toi tién hanh dinh
lwgng chitrong cao hdn hop chira duoc liéu Ngli séc
vamot sé dugc liéu (Kim ngéan hoa, Co nho nodi, Bach
chi, T tan) bang quang phé hap thu nguyén t&r ngon
l(ra.

2. PHUONG PHAP NGHIEN CU'U
2.1. Nguyén vat liéu va déi twgng nghién cru

- Mau nghién clu: cao dac hén hop dugc liéu
[Ngl sic (Ageratum conyzoides L.), Kim ngan hoa
(Lonicera japonica), Co nho noi (Eclipta prostrata),
Bach chi (Angelica dahurica), Té tadn (Asarum
sieboldii)] vdi ti & khéi lugng dugc liéu (8:5:2:3:2).
Mau cao dugc bao ché tai Trudng Cao ding Dudc
Trung uvong Hai Duong.

- Héa chat: acid sulfuric (H,SO,) 98%, acid nitric
(HNO3) 65% (xuat x&* Trung Qudc).

- Chat chuan: Pb(NO,), 1000 ppm (xuat xit Merck,
burc).
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-Thiét biva dung cu nghién cltu: hé théng may quang
phé hép thu nguyén tlr AAS (Aligent), can phan tich
(Sartorius - CPA225D), 16 nung va mot sé dung cu
thuy tinh khac.

2.2. Phuong phap nghién cttu

Str dung phuong phap hap thu nguyén tlr ky thuat
ngon llra dé xac dinh ham lugng chi co trong cao
duoc liéu.

2.2.1. Chuén bj mau nghién ctu
- Chuan bi mau chuén:

+ Chuén bi dung dich chuan géc: hat chinh xac 10,0
ml dung dich Pb(NO3)2 1000 ppm vao binh dinh
muc 100 ml, bé sung vira dd thé tich bang dung méi
pha mau, lAc déu dugc dung dich chuan cé nong do
100 ppm. T dung dich chuén géc la 100 ppm pha
dugc day dung dich Pb(NO,), co noéng do 0,5; 1,0;
1,5; 2,5; 3,0; 5,0 ppm.

+Mau trang la HNO, 0,5%.
- Chuan bi mau thu:

+ Can chinh xac khoang 5,0¢g mau thi, cho vao chén
nung. Sau doé cho vao Lo nung.

+ Cho vao o nung diéu chinh nhiét do dén 350°C,
sau 3 gid nang nhiét dd dén 500°C, sau 4 gid tat 1o
nung, cho ra dé ngudi.

+Thém 5 mlHNO, dac vao chén dung mau, sau dé
chuyén vao binh dinh murc 25 ml, trang chén dung
mau bang nudc RO rdi cho vao binh dinh mic, dinh
muc bang nudc cat dén vach. Néu dung dich van
duc thi loc qua gidy loc.

2.2.2. Thdm dinh phu'ong phéap phén tich

Thuyc hién theo huéng dan [4], [6] v6i cac tiéu chi
dugc thdm dinh trong nghién cltu gom: tinh tuong
thich hé thong, tinh dac hiéu, khoang nong do tuyén
tinh, d6 dung, d6 chinh xac, gigi han phat hién (LOD)
va gidi han dinh lugng (LOQ).

X lythéng ké: cac sé liéu thi nghiém duogc x¥ ly bang
phan mém Microsoft Excel 2016.
2.2.3. Binh lu'ong chi trong méu the

- Tién hanh phan tich mau theo ki thuat quang phd
h&p thu nguyén t&f ngon lira.

- Xac dinh ham lugng Pb tir dudng chuan clia do hap
thu A dua theo ndng dé Pb.

- Ham lugng Pb tinh bang microgam/gam (ppm),
theo cong thic sau:

C,,=AV/m
Trong dé: A 13 ham lugng Pb clia mau th do dugc
dudng chuén tuong Ung véi do hap thu, tinh bang
mg/L (ppm); m la khoi lwugng mau thir; V 1a thé tich
dung dich & binh dinh murc.

3. KET QUA NGHIEN cU'U
3.1. Tinh dac hiéu

Mau trang xuat hién tin hiéu c6 dé hap thu 0,0001,
mau chudn Pb(NO3)2 néng dé 3 ppm c6 dé hap thu
0,1722, tin hiéu clia mau trdng so véi mau chuén chi
chiém 0,058%, rat thap (< 1%), cho thay anh hudng
clia dung moi la khong dang ké. Do d6, phuong phap
phan tich quang phé hép thu nguyén tr cho két qua
dac hiéu déi vGi chi, thda méan yéu cau vé dé déc
hiéu theo AOAC.

3.2. Tinh twong thich hé théng

Po thich hop cua hé thong dugc danh gia thong qua
viéc tiém lap lai dung dich chuén 6 [an lién ti€p va
do tin hiéu hap thu. K&t qua cho thay dd hap thu dao
dong rat it gitra cac lan tiém, véi RSD = 0,56%.

Bang 1. K&t qua khao sat dé thich hgp ctia hé théng

STT D6 hap thu
1 0,1725
2 0,1699
3 0,1708
4 0,1704
5 0,1717
6 0,1705
Trung binh 0,1710
RSD (%) 0,56

Theo huéng dan clia cac tiéu chudn nhu AOAC [5],
do léch chuan tuong doi (RSD%) yéu cau ddi véi hé
thong la < 2,0% cho cac phép do UV-Vis, AAS hoac
sac ky (HPLC, GC) khi danh gia dé lap lai cua hé
théng. Gia tri RSD < 1% cho thdy hé théng c6 do 6n
dinh rat cao. Hé théng do dat do lap lai t6t, thda maén
yéu cau veé do thich hgp hé théng, cho thay thiét bi
va diéu kién phan tich 8n dinh va tin céay.
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3.3. Do tuyén tinh
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Hinh 1. D6 thi biéu dién mai tuwong quan
gitra néng d6 va do hap thu

K&t qua khao sat do tuyén tinh cho thay do hap thu
ty L& thuan véi néng dé Pb(NO,), trong khoang 0,5-
5,0 ppm. Phuong trinh dudng chuén thu dugc c6 hé
s0 tuong quan cao (R?® = 0,9989), chirng minh tinh
tuyén tinh t6t clia phuang phap. Do léch phan tram
gitra gia tri do dugc va gia tri du doan déu ndm trong
gidi han chép nhan dugc. Do do, phuong phap dat
yéu cau vé do tuyén tinh trong khodng khao sat va
c6thé sirdung cho céac phép do dinh lugng chi trong
pham vi nay.

Bang 2. K&t qua khao sat do tuyén tinh

STT Pb(mg':)*‘f ?p‘-’pm) D6 hap thy
1 0,5 0,0335
2 1,0 0,0628
3 1,5 0,0907
4 2,5 0,1537
5 3,0 0,1759
6 5,0 0,2853
Hé s6 tuang quan r (R2) 0,9992 (0,9989)

3.4. Do ding

K&t qua cho thay do thu hoi trung binh dat 101% vdi
RSD = 1,40%. Céc gia tri thu dugc ndm trong gidi han
cho phép theo tiéu chudn AOAC, ching to phuong
phap cé dd dung phu hop, c6 thé ap dung dé phan
tich trong diéu kién phong thi nghiém.

Bang 3. Két qua khao sat do thu hoi

STT Ten mau N‘(‘)rx\g do Pb trong Nbpg do chitrong | Ham lwgng chi chuéan D6 thu
mau géc (ppm) mau spike (ppm) thém (ppm) hoi (%)

1 Mau cao 1 0,095 0,59 0,5 99

2 MAu cao 2 0,10 0,61 0,5 102

3 MAau cao 3 0,10 0,61 0,5 102

Po thu hoi trung binh 101

RSD (%) 1,40

3.5. b6 lap lai

D0 lap lai cla phép thirxac dinh ham lugng chitrong
mau dugc danh giad théng qua 6 phép do lap lai.

Bang 4. K&t qua khao sat do lap lai

STT A LL£Qng i Héxm lwgng chi trong
can mau thur (g) mau do dugc (ppm)
1 5,0005 0,09
2 5,0010 0,10
3 5,0011 0,10
4 5,0020 0,10
5 5,0022 0,10
6 5,0018 0,10
Trung binh 0,098
RSD (%) 0,04
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K&t qua cho thdy do léch chuén tuong déi RSD =
0,04%, nhd hon nhiéu so vdi gidi han cho phép (=
2%). Diéu nay chirng minh phuong phép co6 do lap
lai t6t va phu hgp dé sir dung trong phén tich dinh
lwong chi.

3.6. Gidi han phat hién va gidi han dinh lwgng
Phuaong phap phan tich Pb bang quang phd hép thu
nguyén tir (AAS) da xac dinh dugc:

- Gidi han phat hién (LOD): 0,0427 ppm.

- Gidi han dinh lugng (LOQ): 0,1409 ppm.

Cac gia tri nay chirng minh phuong phap c6 dé nhay
cao, phu hgp dé phat hién va dinh lugng Pb & nong
dé thap trong mau thir, dap ing yéu cau theo AOAC.
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3.7.Kétquadinh lugng chitrong mau cao dac chira
cay Ngli sac va mot sé dugce liéu

Bang 5. K&t qua dinh luvong chi trong mau
cao dic chira cay Ngii sdc va mot sé dugce liéu

~ Lugng Ham luvgng K&t
STT | Tén mau mau chitrong luan
thir (g) | mau (ppm) i
1 |Maucao1| 5,0005 0,11
2 |[Maucao2| 5,0010 0,10
3 |[Maucao3| 5,0011 0,12
Trung binh 0,11 +£0,008 | bat

Ham luong chi trong cao dac chira cdy Ngi sac va
mot s6 dugc liéu dao dong tir0,10-0,12 ppm (< LOQ
=0,1409 ppm) thap hon nhiéu so vdi gidi han t6i da
cho phép (20,0 ppm). Mau cao dac dat yéu cau vé
muc do antoan kim loai chitheo quy dinh hién hanh,
ching to nguyén liéu va quy trinh san xuat dam béao
an toan va chéat lugng.

4. BAN LUAN

Phuaong phap quang phd hap thu nguyén tir ngon lira
da chirng minh hiéu qua trong xac dinh ham lugng
chi véi dé dac hiéu, do chinh xac, dé tuyén tinh, do
lap lai va d6 nhay cao. Theo quy dinh ctia Dugc dién
Viét Nam V, gidi han t6i da cta chi trong ché pham
dugc liéu la < 20,0 ppm [7]. K&t quéa phan tich cho
thdy ham lugng chi trong cac mau cao dac hdn hop
déu thdp hon nhiéu so vGi ngudng nay. Diéu nay
phan anh quy trinh bao ché dat chuén, tir lwa chon
ngudn nguyén liéu sach, qua trinh chiét xuéat, dén
diéu kién bao quan déu ddm bao khdng gay nhiém
kim loai chi. Phuong phap nay hoan toan c6 thé ap
dung cho kiém nghiém chét lugng thudng quy cac
san pham dugc liéu chira thao dugc nhdm dam bao
an toan cho ngudi st dung.

5. KET LUAN

Nghién ctu da dinh lugng dugc chi trong mau cao
dac chra cay Ngi sadc va moét s6 duoc liéu bang
phuong phap quang phd hap thu nguyén tirngon lira
v&i ham lugng chila 0,11 + 0,008 ppm. Phuong phap
da dap ung day da céc tiéu chi vé tinh dac hiéu, tinh
tuong thich hé thdng, do tuyén tinh, do ddng, do lap
lai, giGi han phat hién va gidi han dinh lwong. Phuong
phap di dd tin cay dé ap dung cho dinh lugng chi
trong mau cao dugc liéu [8]. Theo Duoc dién Viét
Nam V [7], gidi han chi cho ch& pham dugc liéu

thudng < 20,0 ppm. Do d6, mau cao dat yéu cau
chéat lugng theo tiéu chuén vé kim loai chi.

LOI CAM ON

Nhom tac gid chan thanh cam on S& Khoa hoc va
Cong nghé thanh phd Hai Phong da quan tam, hé
trg va tao diéu kién thuén lgi vé thi tuc, nguon luc
dé trién khai dé tai.

Chung t6i cling xin cdm on Ban Giam hiéu Truong
Cao dang Dugc Trung uong Hai Duong da tao diéu
kién vé co sd@ vat chat, phong thi nghiém, cing nhu
khuyén khich, dong vién trong suét qua trinh nghién
clu.
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