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ABSTRACT

In the last few years, the consumption of herbal products has been increasing due to the
common idea that they are natural products posing no risks to human health. However, the
situation of illegal mixing of synthetic substances into herbal preparations effects the safety
of users because unscrupulous manufacturers can falsify these products to provide for quick
effects and to increase sales. The objective of this study was to develop rapid, selective,
reliable and suitably sensitive high performance thin layer chromatography method to
detect amlodipine, felodipine, furosemid, nifedipine in real samples. Analytical conditions
are: Adsorbent of HPTLC Silicagel 60 F254; application volume of 10 uL; developing solvent
of ethyl acetate - toluene - methanol - ammonia (1.5:9:3:0.3 v/v/v/v) and detection of UV
254 nm for all analytes, addition 366 nm for felodipine and amlodipine to increase
sensitivity and specificity; to confirm the positive analyte based on the match factor of UV
spectrum must be greater than 0.99. This method was validated in terms of selectivity, limit
of detection in accordance with ICH guidelines. The method was successfully applied in the
analysis of 56 real samples in the local market. No samples were found positive for the
targeted substances.
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TOMTAT

Trong nhiing nam gan day, viéc tiéu thu ché pham cé ngudn géc dugc liéu ngay cang tang do
quan diém chung cho rang chuiing la san pham tu nhién khéng gay ri ro cho stic khde con ngudi.
Tuy nhién, tinh trang tron bat hap phap cac chat tong hop vao cac ché pham nay gay mat an toan
cho ngudi st dung bdi cac nha san xuat vé dao duc ¢ thé lam gia cac sdn pham nay dé mang lai
tac dung nhanh va tang doanh thu. Muc tiéu cGia nghién ctu nay la phat trién phuong phép sac ky
I&p mdng hiéu nang cao c6 déd chon loc dam bao, d6 nhay phu hop, thuc hién nhanh dé phat hién
amlodipin, felodipin, furosemid, nifedipin trong cadc mau thuc. Diéu kién phan tich la: Chat hap phu
HPTLC Silicagel 60 F254; thé tich mau tht 10 pL; dung maéi khai trién ethyl acetat - toluen -
methanol — amoniac (1.5:9:3:0.3 v/v/v/v) va phét hién UV 254 nm cho tat ca chat phan tich, ngoai
ra felodipin va amlodipine con phat hién & budc séng 366 nm dé tang dd nhay va dé dac hiéu; xac
nhan chat duang tinh dua trén hé sé phu hgp ctia phd UV véi gid tri phai I6n han 0,99. Phuaong
phéap nay da dugc tham dinh vé dé dac hiéu, gidi han phat hién theo huéng dan ctia ICH. Phuang
phap da dugc dp dung thanh cong trong phan tich 56 mau thuc té dang luu hanh trén thi trudng.
Khéng cé mau nao phat hién duang tinh véi cac chat nghién ciu.

Tir khéa: Phan tich dong thai, thudc chéng tang huyét ap, ché pham c6 ngudn géc dugc liéu,
HPTLC

Dat vén dé viéc st dung cac thudc hoa dugc trong diéu
Tang huyét 4p (THA) la tinh trang bénh ly  tri, rat nhiéu san pham cé nguén géc dugc
man tinh phd bién hién nay va la nguyén liéu da dugc bénh nhan tang huyét ap s
nhan hang dau gay ra nhiéu bién ching tim  dung do tin tudng tac dung diéu tri bén viing
mach nhu tai bi€én mach mau ndo, nhéi mau  va an toan hon thuéc héa dugc. Tuy nhién, dé
co tim, loan nhip tim, suy tim [1]. Bén canh  tang hiéu qua diéu tri nham nang cao lgi
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nhuan, mét s6 nha san xuat da tron lan thuéc
hoéa dugc vao san pham nguén gdc thao
dugc. Trén thé gidi, da cé mot s6 nghién ciu
phat hién cac thudéc héa dugec dung trong
diéu tri ting huyét ap nhu atenolol,
furosemid, clonidin,... trén trong ché pham
c6 nguén goc dugc liéu [2-4], nhung theo tim
hi€u cia nhém nghién ctu thi & Viét Nam,
chua c6 nghién ctu nao céng bé phat hién
cac thudbc trén trong cac ché pham nay. Tuy
nhién, trong danh muc thu6c héa dugc va
dan chat cdm s dung trong san xuat, kinh
doanh thuc pham bao vé stc khoe (TPBVSK)
clia BO Y té c6 4 thudc thudng duoc st dung
trong diéu tri huyét ap cao la amlodipin,
felodipin, nifedipin, furosemid [5].

Chinh vi thé viéc phat hién cac thudc cé tac
dung ha huyét ap, lgi tiéu dugc trén lan trong
cac ché pham c6 nguén géc dugc liéu 1a mot
van dé cap thiét dé bao vé stic khoe clia ngudi
st dung. Trong cac nghién ctu da cong b,
phuong phap phan tich cha yéu la HPLC -
PDA [6], LC-MS [2-4]. Tuy nhién, HPLC va LC-
MS yéu cau trang thiét bi dat tién, thoi gian
phan tich kéo dai, tiéu ton nhiéu dung mai,
héa chat. Do d6, nghién cttu nay dugc thuc
hién v&i muc tiéu phat trién phuang phéap
dan gian, nhanh, kinh t€ d€ phan tich sang loc
phat hién dong thaoi 4 thuéc hoa dugce cé tac
dung ha huyét 4p gém amlodipin, felodipin,
furosemid va nifedipin trong ché pham cé
ngudn géc duogc liéu bang HPTLC phuc vu
kiém tra chat lugng cac ché pham nay.

Phuong phap nghién cou

Nguyén liéu va trang thiét bi

Dai tuong nghién cuu:

Mau thdr: 56 mau ché pham cé ngudn goc
dugc liéu véi cac dang bao ché thuéc bot,
cém, nang cling, vién nén, cao long, cao kho,
tra tai loc, c6 chi dinh diéu tri hodc hé trg diéu
tri bénh tang huyét ap, loi tiéu dang luu hanh
tai Viét Nam; cac ché pham nay dugc mua tai
cac nha thudc, qua internet, clia luong y va
clia ngudi dung nghi ngd gui téi.

Mau nén: Mau nén dung trong tham dinh
phuong phap phan tich dugc ché tao tur dugc
liéu c6 tac dung ha huyét ap, an than, Igi tiéu,
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bén thanh mach gobm: Hoai san, Mau daon bi,
Thuc dia, Son thu du, Trach ta, Bach linh, Rau
ngo, Ha khé thao, Ré nhau, Thuc dia, Ma dé,
Hoa hoe, Nguu tat, Trach ta, Tao nhan. Ty |é
thanh phan cac dugc liéu dua trén cac bai
thudc kinh dién, Théng tu danh muc thudc ¢
truyén dugc B Y té cong nhan, thanh phan
cac ché pham thuéc ¢6 thi phan I6n dang luu
hanh trén thi trudng. Cac dugc liéu nay dugc
bao ché thanh dang cao khé (Nén dang ran)
va cao long (Nén dang 1dng) theo huéng dan
trong Dugc dién Viét Nam [7].

Mau tu tao (dung trong thdm dinh
phuong phap): Tron chat chuin vao nén mau
véi ti 1é nhat dinh.

Chdt chudn: Amlodipin besylat (AML) ham
luong 100,43%, s6 16 QT145090516; Felodipin
(FEL) ham lugng 99,30%, d& am 0,06%, s6 16
WS.0107222; Nifedipin (NIF) ham lugng
99,68%, s6 16 C0319200.03; Furosemid (FUR)
ham luong 99,51%, d6 am 0,07%, s6 16
0103128 cua Vién Kiém nghiém thuéc Trung
uong.

Dung méi, héa chdt: Methanol, cloroform,
toluen, ethyl acetat, amoniac, acid acetic bang
loai tinh khiét phan tich (Trung Quéc). Ban
modng TLC silica gel 60 F254 ctia Merck (Buc).

Thiét bi: Thiét bi chinh dung trong nghién
ciu gom Hé théng sac ki l6p mdng hiéu nang
cao HPTLC CAMAG, CAT No 027.6200 (Thuy
Sy): bd phan cham ban tu déng, bo phan khai
trién tu dong, may chup anh, phan mém diéu
khién winCATS va phan mém videoScan cla
CAMAG.

Phuong phdp nghién cuu:

X& ly mdu: Tién hanh x ly mau theo
phuong phéap dugc céng b6 cla nhom
nghién ctu [6] c6 thay d6i. Cu thé nhu sau:
Mau th dang ran dugc nghién min/ mau
dang l6ng lac ky cho dong nhat mau. Can
chinh xac khoang 0,50 g mau dang ran hoac
lay chinh xac 1,00 g mau dang ldng vao éng
ly tdm. Thém 10 ml methanol. Ldc xody 5 phdt,
siéu am 15 phut & nhiét d6 phong. Ly tam
6000 vong/phut trong 10 phut. Lép dich
trong dugc loc qua mang loc 0,45 pm.

Chudn bi cdc dung dich phan tich:
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- Cac dung dich chuén don: Dung dich méi
chat phan tich c6 nong dé chinh xac khoang
0,1 mg/ml trong methanol.

Dung dich chuan géc hén hop: Can chinh
xac mot luong tuang tng khoang 10 mg mai
chat AML, FEL, NIF va FUR, hoa tan va pha
loang trong vira du 10 ml bang methanol.

Cac dung dich tham dinh d6 dac hiéu: 1)
Dung dich hén hgp chuan 4 chat phan tich
nong dé moi chat 0,1mg/ml trong methanol;
2) Dung dich mau nén cao khé thém chuén
hén hgp: Thém chinh xac 1000 pl dung dich
chuan g6c hén hop vao 0,50 g mau nén cao
kho, 1dc nhe, d€ yén 15 phat; 3) Dung dich
mau nén cao long thém chudn hén hop:
Thém chinh xac 1000 pl dung dich chuan géc
hén hop vao 1,00 g mau nén cao long, lac
nhe, dé€ yén 15 phut; 4) Dung dich mau nén
cao kho: Can chinh xac khoang 0,50 g mau
nén cao kho; 5) Dung dich mau nén cao léng:

Hé pha déng 1

Hé pha déng 3

&

Can chinh xac khoang 1,00 g mau nén cao
long. Cac dung dich 2 dén 5 dugc xtr ly mau
theo phuong phap mo ta & trén.

Cac dung dich thdm dinh gidi han phat
hién (LOD): Thém chinh xac lan luot 100 — 200
-500-1000 pl dung dich chudn géc hén hop
vao mdi 0,50 g mau nén cao kho hoac 1,00 g
mau nén cao ldng, 1ac nhe, dé yén 15 phat, xi
ly mau theo phuong phap mé ta & trén. Nong
dé cac dung dich sau khi xr ly mau ¢6 néng
d6 1an lugt ia 10 - 20 - 50 - 100 ug/ml va dugc
ky hiéu 1a C1-C2-C3 - Ca4.

Khdo sdt va lua chon diéu kién sdc ky:
Phuong phap HPTLC gobm pha tinh TLC silica
gel 60 F254; phat hién dudi dén UV 254 nm va
366 nm; thé tich phun méau 10 pl, thai gian
bao hoa dung méi 20 phut, thoi gian say ban
mong sau trién khai 20 phat. Tham khao diéu
kién phan tich cta cac tac gia [8, 9] va khao
sat bang thuc nghiém cac hé dung méi pha

Hé pha dbng 2

Hé pha déng 4

Hinh 1: Sdc ky d6 khao sdt pha déng

47



Nghién ctiu Dugc & Thdng tin thudc 2023, Tap 14,56 2, trang 44-52

FEL :

FUR

AML

NIF

Hinh 2: Phé hdp thu quét tai vi tri tuong (ing véi vét cta chdt phan tich

déng, lua chon dung méi khai trién tach duoc
AML, FEL, NIF va FUR cho vét gon, tach rgi
khéi nhau va nén mau. Quét phé tai vi tri
tuong Ung vét clia mbi chat phan tich trén
mady scanner va chéng phé thu dugc ciia mau
th va mau chuan.

Thdm dinh phuong phdp: Thuc hién theo
hudng dan cta ICH [8] véi cac tiéu chi gom do
chon loc, LOD.

Ung dung: Mau thir dugc xu ly va phan tich
theo phuong phap da xay dung. Binh tinh cac
chat dua vao gia tri Rr va mau sic clia vét chat
phan tich trén sac ky d6 clia mau thi so véi
mau chuan phan tich song song. Néu phat
hién vét cé Rr trung vai Rr clia chat chudn,
quét phd cac vét tuang tng, chdng phé véi
phé chat chudn xac dinh hé s match dé
khang dinh két qua (hé s6 match >0,99).

Két qua nghién cuu

Két qua xdc dinh diéu kién sdc ky

Khao sat tach 4 chat AML, FEL, FUR, NIF
trén ban mong silicagel 60 F254 (10 x 10 cm)
véi cac hé pha déng 1) Ethyl acetat — toluen -
methanol —amoniac (1,5:9:3:0,3); 2) Cloroform
- ethyl acetat - acid acetic bang (6:5:0,2); 3)
Ethyl acetat — methanol - amoniac (8:2:0,1); 4)
Toluen - ethyl acetat - acid acetic (17:13:1).
K&t qua & hinh 1 cho thay trong cac hé pha
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dong khao sat, hé 1 cho vét clia cac chat
nghién clu tach rdi khoi nhau, cac vét gon; hé
2 cho vét ctia AML chua dudgc rlfa giai, van &
tai vi tri ban dau; hé 3 cho vét cia AML, FUR
chong nhau va vét cta NIF, FEL chong nhau;
hé 4 vét ca AML khong di chuyén Rr= 0. Do
do, lua chon hé dung méi 1) Ethyl acetat -
toluen — methanol - amoniac (1,5:9:3:0,3)
trong nghién cuu.

Xdc dinh phé UV cdc chdt nghién ciu

Quét phd tai cac vét tuong Ung cac chat
trén sac ky do. Két qua phé hap thu UV dac
trung cla tiing chat nghién ctu (Hinh 2) cho
thay NIF, FUR hap thu manh tai budc séng 254
nm; con AML va FEL hap thu manh & buéc
séng 366 nm do dé lua chon cdp budc séng
254 nm va 366 nm dé phat hién cac chat
nghién cuu.

Tham dinh phuong phdp phén tich

Do ddc hiéu

Phan tich dong thoi cac dung dich tham
dinh do6 dac hiéu dugc chuan bi trinh bay &
phan phuong phap nghién ctru. Dé thu dugc
két qua ré hon, danh gia két qua phat hién
AML, FEL & budc séng 366 nm; con NIF, FUR
quan sat & 254 nm. Két qua & hinh 3 cho thay
trén sac ky dé cla mau nén thém chuan xuat
hién vét c6 Rf va mau sdc tuong duang véi vét
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FUR

Cao léng Cao khd
Cao kho Cao Iong  Chudn thém chuan thém chuin

% 2 Cac léng Cao kho
Cao khdé Cao I6ng Chulin thém chuin thém chudn

(0)

Hinh 3. Sdc ky do6 ddnh gid dé ddc hiéu cua phuong phdp phdt hién & buéc séng 254 nm (a);
366 nm (b) két qua chéng phé hdp thu tai vi tri tuong ting véi vét cta FUR trén sdc ky dé mau nén
cao khé thém chudn va chudn furosemid (c)

thu dugc trén sic ky dé cla mau chuan. Trén
sac ky do clia cac mau nén khong xuat hién
vét tuang Ung Vvé vi tri vai vét clia cac chat
phan tich (Hinh 3a va 3b). Chéng phdé vét tai
vi tri tuong Ung trén sic ky dé clia cac mau
nén thém chuan va mau chuan cla ting chat
phan tich, két qua cho thay hé s6 match cla
ca 5 chat déu dat I6n hon 0,997 (Hinh 3¢ minh
hoa két qua chéng phé déi véi FUR). Do do,
phuong phap dam bao dé chon loc dé phat
hién cac chat nghién ctfu trén 2 nén mau N1
va nén mau N2 khao sat.
Bang 1. K&t qua tham dinh do6 chon loc cua
phuong phap

(hitti ihén ’f Mau sa;:;(t:::; hignd Hé s6 match chong phd
254nm 366 nm Nén N1 Nén N2

AML 0,10 Den Xanh sang 0,9986 0,982
FEL 0,29 Den Xanh séng 0,9997 0,9995
FUR 047 Den 0,9989 0,9975
NIF 0,55 Den 0,999 0,9996

LOD: Tién hanh sac ky cac dung dich C1,
C2, C3, C4. LOD la n6éng d6 thap nhat c6 thé
quan sat dugc bang mat. LOD cla phuong
phap d6i véi ca 4 chat nghién ciu la dugc
trinh bay trong bang 2 va minh hoa & hinh 4.

Phdt hién & buéc séng Phdt hién & buéc séng
254 nm 366 nm
Hinh 4. Sdc ky d6 ddnh gid LOD cta phuong
phdp (Mau nén cao kho)
Ung dung phaén tich mau thuc
Tién hanh x{ ly mau va phan tich theo diéu
kién da lua chon. Két qua dugc minh hoa &
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f/

Bang 2. K&t qua tham dinh LOD clia phuong phéap

Mau nén cao khé Mau nén caoléng
Chét phan tich Néng d6 dung dich sacky | Néngddtinhtrénnénmau | Néng dd dungdichsicky | Nong do tinh trén nén mau
(ug/ml) (mg/q) (pg/ml) (mg/q)
AML 10 0,20 10 0,10
FEL 10 0,20 10 0,10
FUR 10 0,20 20 0,20
NIF 20 0,40 20 0,20

6)

M05 Chuén

(b)

Hinh 5. Sdc ky d6 phan tich mau thuc

hinh 5a va 5b. Trong 56 mau nghién ctu c6 47
mau khéng phat hién tin hiéu doi véi ca 4
chat nghién ctu; 9/56 mau xuat hién vét
tuong Ung véi 1 hodc 2 chat nghién ciu (7
mau phat hién vét tuong (ng véi FUR; 5 mau
phat hién vét tuong Ung véi AML; 2 mau xuat
hién vét tuong ung vai NIF). Tién hanh quét
phd tai vi tri tuong Uing vét clia chat phan tich
trén sac ky d6 mau thirva so sanh véi phé cla
vét chat chuan tuong ung. Két qué cho thay
phd cla cac chat trong cadc mau nghi ngd so
v3i phé chat chudn cé hé sé match rat thap,
déu nhd han 0,70 (Két qua dugc minh hoa tai
hinh 6). Do d6, tat ca 56 mau thuc déu am tinh
vGi ca 4 chat nghién ctu la AML, NIF, FEL va
FUR.

Ban lvéan

Phuong phap HPTLC véi uu diém don gian,
tién hanh dugc dong thai véi s6 lugng mau
I6n, x{&r ly mau don gian, giup tiét kiém thoi

50

amlodgipin

AU M3u chuin
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Hinh 6. Phé UV-Vis va két qua chéng phé UV
tai vi tri c6 Rf tuong ung vdi chdt phan tich
(amlodipine) nghi ngd duong tinh trong
mau tha M02

gian cing nhu chi phi da dugc phat trién dé
tach va phat hién 4 chat thuéc nhém ha huyét
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ap nam trong danh muc cac chat cam dugc
san xuat va kinh doanh thuc pham bao vé stic
khde la AML, FEL, FUR, NIF [5]. Phan tich bang
TLC cho phép giam thiéu budc lam sach mau
trudc khi sac ky do ban mong chi dung mot
lan, uu viét hon sac ky cot nhu HPLC va LC-MS.
Su két hgp gilta TLC théng thudng phat hién
bang dén UV & budc séng 254 nm va 366 nm
dé sang loc ban dau véi bd phan quét
(scanner) clia thiét bi HPTLC Camag cho phép
xac nhan két qua dinh tinh dua vao tinh nang
quét phd va hé sé chong phé tuong tu nhu
phuong phap HPLC-PDA.

Furosemid cé cau truc va tinh chat kha
khac biét so véi 3 chat con lai, do do rat khé
dé co6 thé tach dong thai cung diéu kién vai
ca bén chat nghién ctu dé thu dugc gia tri Rf
nam trong khoang 0,2 -0,8 nhu cac phép tach
thong thudng. Véi hé dung méi lya chon cho
phép tach r&i 4 chat, nhung Rf ctia furosemid
chi dat khoang 0,10 do d6 dé bi xen ph( bai
cac thanh phan khac trong nén mau. Néu chi
dua vao mau sac va Rf clia vét chat phan tich
thi nguy co két luan duong tinh gia kha cao;
nhung dua vao phé dac trung va két qua
chéng phé cta chat phan tich trén sc ky d6
clia mau th va mau chuan trong nghién ctu
cho phép loai tru dugc duang tinh gia. D6
nhay clia phuong phap nghién ciu c¢6 LOD
khoang 10 -20 pg/ml dung dich phan tich
tuong ung lugng chat phan 0,10 0,40 mg/g
tuy chat phan tich, gia tri nay thap hon so vai
LOD cuta phuong phap TLC-SERS c¢6 LOD la
24,0 pug/g [9], hay HPLC-PDA 0,03 - 0,05
ug/mL (tuong duong lugng chat phan tich
0,66 - 1,25 pug/g doivaéinénranva 0,10 - 0,24
ug/mL nén 1dng) d6i vai 4 chat nghién ctiu [7]
hoac phuong phap LC-MS/MS ¢6 LOD 1a 0,3 -

8

1,0 ppm d6i véi 3 chat AML, NIF va FEL [2]. Tuy
nhién, véi gid tri LOD xac dinh dugc cla
nghién ctu doi véi 4 dugc chat AML, FEL, FUR,
NIF trong nén mau ché pham cé nguén géc
dugc liéu cho phép phat hién muc tron cac
thudc hoa dugc nay & muc rat nhé so vdi liéu
dung trong diéu tri, vi du dugc chat cé liéu
dung thap nhat la amlodipin 5 mg/lan dung
thi phuong phép c6 thé phat hién dugc mau
duong tinh vé&i dugc chat nay néu tron tai
muc lan luot la 2% va 4% liéu khiudng 1 g ché
pham cé nguén géc dugc liéu § dang long va
dang ran.

Két luén

Nghién ctu da xac dinh dugc hé dung moi
trién khai ethyl acetat: toluen: methanol:
amoniac (1,5:9:3:0,3) tach dugc hén hop 4
chat AML, FEL, FUR va NIF trén ban modng
silica gel 60 F254; buéc song phat hién déi véi
AML va FEL la 366 nm va 254 nm, con 254 nm
la budc séng phat hién FUR, NIF, xac nhan
mau duong tinh véi chat phan tich dua vao
phé dac trung va hé sé chéng phé cua chat
phan tich trén sidc ky d6 clia mau thir va mau
chuan. Phuong phap nhanh, don gian, c6 do
nhay phu hgp, ddm bao d6 chon loc va da
Ung dung thanh céng trong phan tich 56 mau
ché& pham c6 nguén géc duac liéu, thuc phdm
bao vé suc khoe diéu tri hoac ho trg diéu tri
tang huyét ap, lgi tiéu dang luu hanh trén thi
trudng, nhung khong phat hién mau duong
tinh v&i cac chat nghién cdu. Tuy nhién,
phuong phéap c6 thé ing dung trong phan
tich thudng qui dé sang loc cac chat nghién
cliu trong ché pham c6 nguén gdéc duac liéu
vGi cdc dang bao ché khac nhau phuc vu cong
tac ki€ém tra, giam sat chat lugng cac san
pham nay.
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