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PHAT HIEN MOT SO THUOC HA GLUCOSE MAU TRON LAN
TRONG CHE PHAM DUQC LIEU BANG PHUONG PHAP SAC KY
LONG HIEU NANG CAO (HPLC)
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Tém tat. Thong tw s§ 10/2021/TT-BYT quy dinh mot s3 thudc ha glucose mau, nhu metformin
hydroclorid, 1a cac chdt cdm trén 1an trong ch& phdm c6 ngudn goc tir duoc liéu. Do d6, muc tiéu
nghién ctu nay la xay dung quy trinh phat hién ndm loai hoat chat ha glucose mau, géom metformin
hydroclorid, glibenclamid, gliclazid, glimepirid va glipizid, tron 1an trong ch& pham cé ngudn goc
duoc liéu bang phuong phap séic ky 1ong hiéu niang cao (HPLC). Chiing t6i da xay dung duoc chuong
trinh sac ky gom hé pha dong methanol:dém phosphat pH 3 véi ty 1& 30/70 (v/v), cdt sac ky C18 (250 x
4,6 mm, 5 um), va thoi gian phan tich 25 phat. Phuwong phap tham dinh c6 tinh déc hiéu cao, d6 dung,
dd 1ap lai va d¢ tai 1dp cao, dat yéu cau theo AOAC. Chung t6i da phat hién bay mau ché phédm duoc
liéu duong tinh trong d6 sau mau duong tinh véi glibenclamid va mdt mau duong tinh dong thoi véi
metformin va glibenclamid.

Tir khoa: thudc ha glucose mau, ché phdm dugc liéu, sic ky long hiéu nang cao
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Abstract. Circular No. 10/2021/TT-BYT stipulated that several hypoglycemic drugs, such as metformin
hydrochloride, are prohibited from adulterating medicinal herbal preparations. Therefore, this study
aims to develop a procedure to detect five hypoglycemic drugs, including metformin hydrochloride,
glibenclamide, gliclazide, glimepiride, and glipizide, adulterated in herbal preparations by using the
high-performance liquid chromatography (HPLC) method. The chromatographic program includes the
methanol:phosphate buffer pH 3 mobile phase 70/30 (v/v), chromatographic column C18 (250 x 4.6
mm, 5 pm), and analysis time of 25 minutes. The procedure has high specificity, accuracy and
precision, according to AOAC. We detected six herbal products reacting positively with glibenclamide
and one with both metformin hydrochloride and glibenclamide.

Keywords: hypoglycemic drug, herbal product, high-performance liquid chromatography

1 Gioi thiéu

Hién nay, s6 lwgng bénh nhan méic bénh
dai thao duong khong ngung gia tang tai Viét
Nam. Bén canh cac loai thudc tir hda dwoc, ché
pham duoc liéu cling dang dwgc nguoi bénh st
dung do ¢6 ngudn gdc thao duoc va an toan. Loi
dung tam ly d6, cac co sd san xuat da tron cac hoa
dugc vao cac ché phdm dwoc liéu nham thu loi
nhuén 16n. Viéc trén nhung khoéng khai bao cac
héa duoc vao ché pham dwgc liéu khién nguoi st
dung phai chiu nhitng tac dung khong mong
muoén nguy hai dén sttc khoe nhu rdi loan tiéu
hda, budén ndn, tiéu chay, gy ban do, man cam
véi anh sang, déc biét khi sit dung trong thoi gian
dai [10]. Do d6, Thong tw s§ 10/2021/TT-BYT ngay
30/06/2021 vé “Quy dinh danh muc chédt cdm st
dung trong san xuat, kinh doanh thuc pham bao
vé stic khoe” da chi rd mot sd thudc ha glucose

mau nhw metformin hydroclorid [1].

Cho dén nay, c6 rat nhiéu cong bd st dung
cac phuong phép phan tich hién dai dé€ phat hién
cac chat thuéc nhom ha glucose mau tron tréi
phép trong cac ché phdm doéng duoc nhu UPLC-
MS/MS [2], HPLC [3] va HPTLC [4]. Trong d6, sic
ky long hiéu nang cao la mét phwong phap duwoc
stt dung pho bién, dugc 4p dung rong rai va duoc
chudn hoa tai nhiéu phong thi nghiém va trung
tam kiém nghiém. Hon nita, véi nén mau duoc
liéu phuc tap, nhiéu thanh phéan, néng do hoat
chat tron 1an thap, yéu cau phuong phdp phan
tich phai c6 d6 chon loc, 36 nhay cao nén HPLC la
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phu hop cho viéc kiém tra danh giad chat luong,
phuc vu coéng tac ki€ém tra quan ly, dam bao chét

luong san pham.

Vi vay, nghién ctru dugc tién hanh véi muc
dich xay dung va thdm dinh mot quy trinh dinh
lwong cac loai thudc ha glucose mau goéom
metformin hydroclorid (MET), gliclazid (GLC),
glibenclamid (GLB), glipizid (GLP), glimepirid
(GLM) duogc tron vao ché phdm duwoc liéu bang
sac ky long hiéu ning cao (HPLC), nham phét
hién cac chét trén trong cac ché€ pham dang luu
hanh tai Viét Nam.

2 Vatliéu va phuwong phap

21 Vatliéu

Chdt  chudn:  metformin
(99,12%), (99,5%),
(99,49%), gliclazid (99,53%) va glipizid (99,17%)

cua Vién kiém nghiém thudc Trung wong. Can

hydroclorid

glibenclamid glimepirid

chinh xac 10 mg ting chat chudn va hoa tan trong
10 mL methanol thanh dung dich chudn goc
(1 mg-mL-). Dung dich th cdp duoc pha loang

tr dung dich chuén géc trong methanol.

Méu tring: Pha mau trang c6 thanh phan
dua trén dang bao ché€ vién nang Giao c6 lam
Thién Bao gom cao khd Giao cd lam (300 mg), cao
kho che day (150 mg) va ta dwoc vira du, giap hd

tro diéu tri giam duong huyét, giam mo mau.

Mau ché pham ngudn gdc duoc liéu bao

gom 44 mau thudc duoc liéu, thudc ¢6 truyén,
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thuc pham bao vé stic khoe co tac dung diéu tri
hodc hd tro diéu tri bénh dai thdo duong dang luu
hanh tai thi treong Viét Nam.

Thiét bi: Hé thong HPLC SHIMADZU sk
dung bom LC 20AD, bo khtr khi online DGU-20A,
bo phéan tiém mau tw dong SIL-20A va két n6i voi
detector PDA SPD-M20A, Nhat Ban. Cot
InertSustainTM C18 (250 mm x 4,6 mm, 5 pum),
hang GL Science, Nhat Ban.

2.2 Phwong phap

Xay dung quy trinh dinh tinh va dinh lwong:
Khéo st quy trinh xt ly mau bang cach thém vao
hén hop ndm chat & nong dd 100 pugmL-, twong
tng véi khoi lwong bot tirng chat thém vao 2,5 mg
trong 1 g mau trang véi ba dung méi chiét gom
methanol, ethanol va dichloromethan; thoi gian
siéu am la 5, 10 va 15 phut nh3m dat hiéu suAt
chiét ndm hoat chat nghién cttu la cao nhét voéi ba
lan phan tich 1dp lai [5-7]. Thdm dinh quy trinh
phan tich phat hién nam hoat chat nghién ctu
trong mau trang theo AOAC [8] vdi cac thong s6:
dd dac hiéu, khoang tuyén tinh, tinh thich hop hé
thong, gidi han phat hién, gidi han dinh luong, d
ding va do chinh xac. Ap dung phuong phap
HPLC-DAD va céc diéu kién thi nghiém thich
hop dé€ xac dinh dong thoi cac hoat chat MET,
GLC, GLB, GLP va GLM trong mot s6 ché pham
duwoc liéu thu thap duwoc trén thi treong Viét

Nam.

3 K&t qua va thao luan

3.1 Khao sat quy trinh x& ly mau

Quy trinh xir Iy mdu: Can 1 g mau trang,
chiét vé6i 25 mL dung moi bang lac xody rdi siéu
am; dung dich duoc loc qua mang 0,45 um, pha
loang r6i bom vao hé thdng sac ky.

Khao sat ba dung moi chiét gom methanol

(97-103%), ethanol (41-95%), dichloromethan (2—
74%) d6i voi ca nam hoat chat. Két qua cho thay
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methanol ¢6 hiéu suat chiét cao hon hai dung moéi
con lai va twong dong voi cac két qua cua Pang [9]

va Cui [7].

Khao sat ba khoang thoi gian siéu am doi
v6i ndm hoat chat la: 5, 10 va 15 phut tuong tng
v6i 36 thu hoi Ian lwot 1a 80-91%, 99-102% va 94—
103%. Két qua cho thdy siéu am trong 10 phat ¢
hiéu suat cao nhat va it tap 1an hon hai thoi gian

con lai.

Tir d6, chung t6i lya chon quy trinh x ly
mau nhu sau: can 1 g mau trang, chiét véi 25 mL
methanol, 14c xody ndm phtt roi siéu am 10 phat,
dung dich duoc loc qua mang 0,45 um, pha loang

roi bom vao hé thong sac ky.

3.2  Xay dung quy trinh phat hién

Qua qua trinh khao sat, ching t6i xdy dung
quy trinh phat hién dong thoi MET, GLC, GLB,
GLP va GLM trong mau trang chtta hon hop nim
chit chuin vdi cac diéu kién tién hanh nhu sau:
Cot sdc ky InertSustainTM C18 (250 mm x 4,6
mm, 5 um); pha ddong gom methanol (MeOH) va
dém natri dihydrophosphat (PBR) pH 3; ty 1é
70:30 theo thé tich, tdc d6 dong 1 mL-phut; thé
tich bom 10 pL; nhiét do 1o cot 40 °C; budc song
phat hién 230 nm; thoi gian phan tich 25 phut.

3.3 Tham dinh quy trinh phan tich
Tinh thich hgp hé théng

Tién hanh bom 13p lai sau lan dung dich
chudn hén hop MET, GLB, GLC, GLM va GLP
trong methanol véi nong do mdi chat 175 pg-mL-!
vao hé thong HPLC voi cac diéu kién da duoc lwa
chon. Két qua trung binh va d¢ léch chuan tuong
ddi ctia thoi gian lwu (fr), dién tich peak (Speak), hé
sO kéo dudi (Tf), s6 dia ly thuyét (N) dwoc trinh
bay ¢ Bang 1.
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Bang 1. Két qua khao sat tinh thich hop ctia hé théng

séc ky
Hoat Thoéng tr Speak
', . T N
chat s0 (phat) (mAU) f
TB O 2,655 392964 1,639 2033
MET
RSD% 0,14 1,59 1,93 1,57
TB 6,134 2674022 1,416 4412
GLP
RSD% 0,08 1,04 1 1,74
TB 7,307 2187096 1,397 6017
GLC
RSD% 0,06 1,84 1,65 1,67
TB 11,815 2846266 1,263 7485
GLB
RSD% 0,06 1,73 1,62 1,54
TB 14,543 2387682 1,215 8405
GLM
RSD% 0,06 1,06 1,6 1,82

Diéu  kién thi nghiém: COt sic ky
InertSustainTM C18 (250 mm x 4,6 mm, 5 um);
Pha dong:methanol (MeOH) va dém natri
dihydrophosphat (PBR) (pH = 3) = 70:30 (v/v); v =
1 mL-phtt?; Veom =10 uL; t =40 °C va A = 230 nm.
0: Gia tri trung binh duogc tinh véi n=6.

Cac s liéu vé RSD% (<2%), s dia ly thuyét
(N > 2000) va hé s6 kéo dudi (If < 2) cho thdy hé
thdng va cac diéu kién sic ky da chon la tuong
thich cho viéc phéan tich dinh luwgng dong thoi
MET, GLB, GLC, GLM va GLP.

Do dac hiéu

Tién hanh chay sac ky d&i véi mau trang,
chudn hon hop 100 pg'mL-! gdbm MET, GLB, GLC,
GLM va GLP va mau thém chuan hon hop 100
ugmL- trén mau trang. Két qua duoc trinh bay
trén Hinh 1.

Trong mau chudn da chit xuat hién cac peak
caa MET, GLP, GLC, GLB va GLM tai cac khoang
thoi gian luu lan luot la 2,69, 6,21, 7,41, 11,99 va
14,75 phat. Trén sac ky d6 ctia nén mau khong

xudt hién peak tai cac khoang thoi gian luu tuong
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tng voi thoi gian lwu caa MET, GLP, GLC, GLB,
GLM trén sac ky d6 ctia mau chuan hdn hop. Trén
sac ky d6 mau chuan hén hop, trén nén mau xuét
hién nam peak tai cac khoang thoi gian twong ting
véi thoi gian lvu caa MET, GLP, GLC, GLB va
GLM 6 cac mau chudn hon hop. Do d6, phuong
phép c6 d6 dac hiéu cao d€ phat hién MET, GLP,
GLC, GLB va GLM trén cac ché pham duoc liéu
khao sat.
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Hinh 1. Sac ky d6 cac mau: chudn da chat (a), mau
trang (b), chuan da chat/mau trang (c)

Khoang nong do tuyén tinh

Pha day dung dich chuan hon hop trong
methanol gom MET, GLP, GLC, GLB va GLM véi
nong do tung chat tir 10 dén 200 pug-mL-. Tiép
theo, tién hanh chay HPLC va ghi nhan dién tich
peak ctia nam chat. Két qua khao sat khoang néng
d6 tuyén tinh cua MET, GLP, GLC, GLB va GLM
dwoc trinh bay & Bang 2.
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Bang 2. Sy phu thudc tuyén tinh gitta néng do va dién tich peak ctia cac chét

Hoat chat Nong d6 (ug-mL-) Phuong trinh héi quy Hé s6 twong quan (R?)
MET 10-200 y =44935 x x — 34645 0,9993
GLB 10-200 y =32351 x x + 52211 0,9973
GLC 10-200 y =25857 x x - 22619 0,9988
GLM 10-200 y =32289 x x — 36471 0,9989
GLP 10-200 y =31869 x x — 42088 0,9988

biéu kién thi nghiém nhu Bang 1.

Do lap lai va 40 tai lap trong ngay dwgc xac

Két qua cho thdy c6 su tuong quan tuyén dinh bang cach tién hanh chay sac ky doc lap ba
tinh chat ché gitra néng do cac chat phan tich va mau trang thém chuén ctia cing mot nong do va

ty 1& dién tich peak d4p tng (R > 0,997) trong ¢ ba nong dd 50, 100 va 150 pg-mL-1. Pong thoi,

khoang nong d¢ ttr 10 dén 200 pg-mL-.

D6 Lip lai va d tai lip

phén tich 1ap lai hai ngay khac nhau dé xac dinh
do tai 1ap cua hé thong HPLC. Két qua duoc trinh
bay ¢ Bang 3.

Bang 3. Két qua danh gia d6 1ap lai va do tai lap

Hoat Noéng d6, Trong ngay Khac ngay
chat pgmL TB, pg-mL- RSD, % TB, pg-mL-! RSD, %
50 52,44 0,47 52,76 0,06
MET 100 99,92 0,7 100,12 0,37
150 149,37 0,04 149,44 0,04
50 49,96 0,2 50,77 1,35
GLP 100 97,73 0,38 96,93 1,64
150 144,55 0,05 144,51 0,02
50 50,47 0,39 54,08 1,14
GLC 100 98,12 0,56 98 0,22
150 145,35 0,11 145 0,12
50 52,59 1,38 53 1,03
GLB 100 102,97 0,41 102,7 0,04
150 153,20 0,1 153,18 0,06
50 50,19 0,29 51,39 0,42
GLM 100 97,94 0,62 97,49 0,04
150 144,37 0,12 144,23 0,13

biéu kién thi nghiém nhu Bang 1.
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Két qua cho thdy d¢ lap lai va d¢ tai lap
trong ngay va khac ngay cua nam chat phan tich
c6 RSD < 3%, dap ting theo yéu cau cia AOAC [8]
voi gia tri RSD 1a nho hon 4%.
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Do dung v6i khoi luong bot chudn thém vao lan luot 1a

Do ding (46 thu hoi, Rev) duoc xac dinh 1,25, 2,5 va 3,75 ang trong mau tréng. P~hén tich
bing cdch thém chudn & ba mtc nong do: nong 1&p lai ba Ian & mdi mtc néng d6 trén mau trang.
d6 thdp (50 pgmL-), nong do trung binh (100 Yéu cau: do thu hoi phai dat tir 97 dén 103% theo
ug-mL-), nong dd cao (150 pgmL-1), tuong tng AOAC [8]. Két qua dwgc trinh bay ¢ Bang 4.

Bang 4. Két qua danh gia do dung

Hoat chat Khdi legng thém vao (mg) 1,25 2,50 3,75
102,6 98,8 97,6
Rev (%) 103,4 97,6 97,6
MET
102,5 97,6 97,7
TB, % 102,8 97,9 97,6
102,7 99,5 98,1
Rev (%) 99,9 98,7 98,3
GLB
100,8 98,8 98,3
TB, % 101,1 99 98,2
102,3 98,5 97,9
Rev (%) 101,6 99,6 97,8
GLC
102 99,3 97,9
TB, % 101,9 99,1 97,9
101,8 99,3 98,3
Rev (%) 101,9 99,9 98,3
GLP
102,2 99,9 98,4
TB, % 101,9 99,7 98,3
102,7 100,7 98,1
Rev (%) 102,5 99,6 98,2
GLM
102,1 99,6 98,4
TB, % 102,4 99,9 98,2

P thu hoi cta cac chat phan tich dao dong ~ bang ty s6 tin hiéu/nhiéu nén (S/N). Gidi han phat
trong khoang ttt 97,6 dén 102,8%, dap ting cac yéu hién (LOD) la nong d6 ma tai d6 S/N = 3; gidi han

cau ciia AOAC [8]. dinh luong (LOQ) la néng dd ma tai d6 S/N = 10;
nghia 1a LOQ = 3 x LOD. Két qua dugc trinh bay ¢

Gi6i han phét hién (LOD) va giéi han dinh  Da18>

lwgng (LOQ)

Chuan bi va tién hanh phan tich cac mau
chira MET, GLP, GLC, GLB va GLM véi n‘(A)ng do
giam dan. Gia tri LOD va LOQ duoc xac dinh

70



Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Ty nhién
Tap 132,56 1A, 65-73,2023

pISSN 1859-1388
elSSN 2615-9678

Bang 5. LOD va LOQ ctia 5 chat phan tich

. S/N LOD LOQ
Hoat chat
(LOD) (ug'mL-) (ug'mL-)

MET 3,6 0,05 0,15
GLB 3,1 0,025 0,075
GLC 3,2 0,05 0,15
GLM 31 0,025 0,075
GLP 3,4 0,05 0,15

Két qua cho thay giéi han LOD va LOQ 1a
rat thap va do do, c6 thé ap dung phuwong phap
HPLC d¢€ xac dinh dong thoi ndm chét trong cac
mau ché pham duoc liéu.

3.4  Ap dung quy trinh phén tich da xiy dung
vao mau ché phim dugc lidu

Tién hanh thu thap 44 mau ché pham duoc
liéu c6 tac dung diéu tri hodc hd tro diéu tri cac
bénh dai thao dwong dang luu hanh trén thi

mAU

treong tir nha thudc, quay thude y hoc ¢ truyén,
cac trang thwong mai dién ti, v.v. Cac dang bao
ché gom vién nang (17 mau), vién hoan (15 mau),
vién nén (5 mau), bot (3 mau) va tra tai loc (3
mau). Qua phan tich, ching t6i da phat hién bay
mau ché pham tron tréi phép cac chat nghién ctry,
trong d6 c6 sdu mau duong tinh véi glibenclamid
va mot mau duong tinh dong thoi metformin va

glibenclamid (Bang 6).

Két qua dinh tinh dugc khéng dinh cin ct
vao thoi gian luu cua peak, do tinh khiét peak
(299%) va hé s6 chong phd chét phan tich so véi
chuan (299%). Vi du minh hoa 1a mau HMD59.
Trén sac ky do xudt hién hai peak tring thoi gian
Ittu ctia metformin va glibenclamid (Hinh 2). Do
tinh khiét va hé s6 chong ph6 cua peak MET va
GLB v6i chuan MET va GLB déu 299% (Hinh 3,
4).

750+

METFORMIN

500

250

PDA Multi 1

GLIBENCLAMID

0.0 25 5.0

T
175

min

Hinh 2. Sic ky d6 ctia mau HMD59

EJ Purity View

Urity Cupue

(3.2)

275 2,60 225 mn
Impurty : Not Detected

Peak purily ndex : 1,000000

Single point threshold : 0.999365

Mirsmum peak purity index : 34

| e s

(3.b)

i

Hinh 3. D6 tinh khiét (a) va két qua chong phé (b) v6i chudn MET cta peak MET trong sic ky d6 cia mau HMD59
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| Purity View

T:I‘: 1:|‘E mno
Impurity : Not Detected.
Peak purty index : 1.000000
Single point threshold : 0.993386
Minimurm peak purity index : 114

0| Spectium View(E stracted)

maU(x100
T

mal 110.81%

Waveength 150 00

(4)

-4418

=661

T T
500 nm

Hinh 4. D6 tinh khiét (a) va két qua chong phé (b) véi chudn GLB ctia peak GLB trong sac ky d6 cia mau HMD59

Béng 6. K&t qua phan tich cdc mau thuc duong tinh

Mau thi Chait phat hién Ham lwong (mg-g™)
HMD10 GLB 1,25
BD11 GLB 0,25
HCD13 GLB 0,27
HCD18 GLB 4,88
HCD19 GLB 4,54
HCD22 GLB 1,11
GLB 1,09
HMD59
MET 117,74

Cong thite tinh ham luong chat phan tich

c6 trong mau duwong tinh 1a

Cenge X 1073 XV X n
Ham lwong (mg - g1) = &

Mt
trong d6 Cn 1a ndng d6 chat phan tich trong mau
thir tinh theo duwong chuan (ug-mL-); mume la khoi
lwong bot mau thtt duoc can (g); V la thé tich
methanol dung d€ pha loang mau thtr (mL); n la

hé s8 pha loang ctia mau thtr.

Trong bay mau ché phdm duwong tinh, ton
tai nhitng mau cé ham lwong thudc héa duoc
vuot qua liéu diéu tri cua glibenclamid nhw
HCD18, HCD19 va HMD59 véi ham luwong lan
luot la 8,57, 7,87 va 8,41 mg/liéu (Bang 6). Trong
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s6 bay mau duwong tinh phét hién dugc & Bang 6,
c6 bén mau gom HMDI10, BD11, HCD13 va
HCD22 dwong tinh véi GLB véi ham lwong lan
luot la 1,32, 0,25, 0,28 va 1,65 mg/liéu, thap hon
litu diéu tri cua glibenclamid théng thuong &
nguoi 16n la 2,5-5 mg/ngay [10]. Ham luong
metformin trong mau HMD59 1a 117,74 mg-g-!
ung véi 470,59 mg/liéu gan voi liu diéu tri cua
metformin thong thuwong ¢ nguwoi lén la 500

mg/ngay [10].

4  Kétluan

Chung t6i da xay dung dugc quy trinh
dinh lwong doéng thoi metformin hydroclorid,
gliclazid, glibenclamid, glipizid va glimepirid
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trong ch& pham duoc liéu bang phuong phap
HPLC véi pha dong 1a hon hop methanol (A) va
dém natri dihydrophosphat (B) véi ty 1€ 70:30
theo thé tich. Phuong phap phan tich ¢6 tinh ddc
hiéu cao, d6 dung, d6 lap lai va d¢ tai lap cao dat
yéu cau theo AOAC. Chung t6i da phat hién bay
trong 44 mau ché& pham dwoc liéu duong tinh véi
metformin va glibenclamid, ddc biét c6 mot mau
duong tinh dong thoi hai hoat chat. Nhu vay,
phuong phap nay cd y nghia thuc tién, danh gia
duoc so b tinh trang trdn cac thudc ha glucose

mau trong ché phdm c6 nguodn goc tir duoc liéu.

Thong tin tai trg

Cong trinh duwoc thuc hién véi su tai tro
cua Dai hoc Hué trong dé tai ma s6 DHH 2021-04-
150.

Loi cam on

Chung t6i xin chan thanh cam on Truong
Pai hoc Y Dwoc va Trreong Dai hoc Khoa hoc, Pai
hoc Hué, da da ho tro ky thuat va trang thiét bi d€

thue hién nghién cttu nay.
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