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Tom tét
Pat van dé: Hién nay, tinh trang tron trai phép tan dugc vao cac ché pham tif dudc liéu dién bién phic tap. HPLC-UV/Vis kha
hiéu qua vé chi phi ma phu hop vdi diéu kién cua Viét Nam dudc Iua chon nghién ctiu nhdm phat hién t6i da nguy cd nay.

Muc tiéu: Xay dung va thdm dinh quy trinh dinh lugng betamethason, dexamethason base, methylprednisolon,
triamcinolon, prednison, aceclofenac, dexamethason acetat, diclofenac, ibuprofen, ketoprofen, meloxicam, acid
mefenamic, piroxicam va paracetamol nguy tao trong cac ché pham dang ran ti dudc liéu cé tac dung hé trg diéu tri co
xudng khdp bang HPLC-UV/Vis theo hudng dan ctiia AOAC (2023).

Pai tudng va phuang phap nghién cuiu: Biéu kién séc ky: pha tinh - XBridgeTM C18 (250x4,6 mm; 5 um); pha dong - ACN
va triethylamin pH 3,5 (gradient); phat hién & 224 nm va 280 nm; mau th chiét bang siéu &m 10 phut véi 2 x 20 ml ethyl
acetat, loai tap bang SPE véi 3 ml MeOH.

Két qua: Quy trinh phan tich c6 dd chinh xac phu hgp (RSD%, n=6 < 5 %) va do thu héi (89,78 - 118,69%), LOQ cua tat
ca cac hoat chat khoang 25 ppm. 8/50 ché pham cé nguy tao paracetamol, diclofenac, aceclofenac, dexamethason
base va dexamethason acetat.

Kétluan: Quy trinh phan tich 14 dugc chat da dudc tham dinh va (ing dung dé kiém tra 50 ché pham dang Iuu hanh trén thi trusng.
Tur khéa: nguy tao; dudc liéu; HPLC
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Abstract

Introduction: Currently, the illegal adulteration of pharmaceutical drugs in herbal products has become increasingly
complex, especially in medicines treating bone and joint pain. This study aimed to develop an HPLC-UV/Vis procedure
tailored to Vietnam's conditions to cost-effectively detect such adulteration.

Objective: To develop and validate a quantitative analytical procedure for detecting betamethasone, dexamethasone
base, methylprednisolone, triamcinolone, prednisone, aceclofenac, dexamethasone acetate, diclofenac, ibuprofen,
ketoprofen, meloxicam, mefenamic acid, piroxicam and paracetamol adulterated in herbal solid preparations used for
supporting bone and joint treatment was developed and validated using HPLC-UV/Vis according to AOAC (2023)
guidelines.

Methods: Chromatographic conditions: stationary phase - XBridgeTM C18 (250x4.6 mm; 5 um); mobile phase - ACN
and triethylamin pH 3.5 (gradient); detected at 224 nm and 280 nm; Samples were extracted using ultrasound for
10 minutes with 2 x 20 mL of ethyl acetate, followed by impurity removal using SPE with 3 mL of methanol.

Results: The analytical procedure had suitable precision (RSD%, n=6 < 5 %) and recovery (89.78 — 118.69%), LOQ of
all active ingredients were at 25 ppm. Among the 50 tested herbal solid preparations, 8 samples were found to contain
adulterants, including paracetamol, diclofenac, aceclofenac, dexamethasone base, and dexamethasone acetate.

Conclusion: The validated analytical procedure effectively detected 14 pharmaceutical adulterants and was

successfully applied to analyze 50 commercially available herbal products.

Keywords: adulteration; herbal; HPLC

1. DAT VAN BE

O cac nudc dang phét trién, trong d6 c6 Viét Nam, ngudi
dan str dung thudng xuyén cac thude c6 ngudn gde tir thao
dugc trong cham séc stic khoé nhung vi tac dung thuong
khong nhanh chong va hiéu luc khong rd rang nhu thude 6
dugc chit tong hop, nén da xuét hién tinh trang lam gia va

pha tron dugce chat tong hop trai phép vao cac ché pham trén.

Hién nay, viéc phat hién cac dugc chét tong hop tron trai phép
vao cac san pham tai Viét Nam chi yéu tap trung vao phuong
phap TLC [1], LC—MS [2], HPTLC [3], LC - MS/MS [4] cho
két qua chinh x4c trén nhom giam dau khang viém. Tuy nhién,
phuong phap HPLC-UV-Vis kha phd bién tai Viét Nam nhung
van chua c6 cong b nao vé viée dinh lugng 14 dugc chét thuoc
nhém giam dau khang viém dang ¢ nguy co cao nguy tao cao
trong céc san pham dang rén tir duoc liéu co tac dung diéu tri
hodic hé trg diéu tri co xuong khop.

Chinh vi vy, mdt quy trinh phan tich dong thdi nhidu hoat
chit nhét c6 thé, nham tiét giam chi phi va thoi gian phén
tich, dam bao dwoc do tin cdy nhung van tuong dbi phi hop
voi diéu kién thyc tién can dugc nghién ctru dé phat hién cac
cac dugc chat nay nham gop phan quan Iy chat lugng cac ché
pham tir dugc liéu dang luu hanh trén thi truong, dong thoi
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dap ing yéu cau xay dung phac do diéu tri cac trudong hop
ngd doc man tinh cac duoc chit nguy tao nay trong lam sang.

2. DOI TUGNG VA PHUONG PHAP
NGHIEN CUU

2.1. Déi tugng nghién ctiu

14 chat chudn c6 s6 kiém soat va ham luong twong ting
bao gém betamethason (BET) - QT107 080920 - 98,5 %,
dexamethason base (DEX B) - QT286 020220 - 99,8 %,
methylprednisolon (MPR) - QT159 080222 - 99,0 % ,
prednison (PNS) - QT091 110821 - 98,8%, aceclofenac
(ACE) - QT220 030421 - 99,8 %, dexamethason acetat
(DEX A) - QTO013 111120 - 99,6 %, diclofenac
(DIC) - QT005 140620 - 99,7 %, ibuprofen (IBU) - QT026
130520 - 99,5 %, ketoprofen (KET) - QT048 040916 -
99,5 %, meloxicam (MEL) - QT089 120620 - 99,5 %, acid
mefenamic (MEF) - QT055 1022 - 99,68 %, piroxicam
(PIR) - QTO17 0422 - 99,7%,
(PAR) - QT0090322 - 99,5 %duoc cung cip boi Vién Kiém
Nghiém Thudc Thanh phd H6 Chi Minh, va triamcinolon
(TAC) - KIM290 - 99,6% dugc cung cép bai USP.

paracetamol
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Mau placebo: hdn hop 7 thude tir duoc liéu dang rén diéu
tri bénh xwong khop khéng co chét phan tich da dugc xac
nhén bang phan tich LC/MS-MS bao gdm: Hoa Long phong
thap hoan, Didicera, doc hoat Tang ky sinh, xuong khop
Nhit Nhét, Té thap phong hoan, thap khép ND, xuong khép
Pai Sinh Hoa.

Mau gia 1ap: mau placebo thém dung dich chuan c6 nong
d6 xac dinh.

2.1.1. Héa chét - dung méi

Aceton (Macron), ethylacetat (Fisher), ethanol (Fisher),
dimethyl sulfoxide (Fisher), n-hexan (Fisher), triethylaminn
(Fisher), orthophosphoric acid (Fisher) dat tiéu chuén phan
tich; silicagel 60 (0,040 - 0,063 mm) (Merck), SPE Cis
Copure 500 mg/6 mL (Biocomma); acetonitril (Fisher),
methanol (Fisher), nudc cét siéu loc (TTKN thudc, m§ pham,
thuc pham TP.HCM) dat tiéu chuan sic ky long.

2.1.2.Trang thiét bi

Bé siéu am J.P. SELECTA, may do pH Metler Toledo
Model S220-K, can phan tich d6 nhay 0,001 mg hi¢u AND
HR-120, can phan tich d§ nhay 0,01 mg AND FY-300 (Nhét),
may ly tim HETTICH, EBA 20, hé théng HPLC-DAD
Thermo, ultimate 3000.

2.2. Phuong phap nghién cttu
2.2.1. Xay dung céng thilc méu gia Iap

Tién hanh thong ké thanh phan va tan suat xuat hién
céc vi thude co trong ché phém tir dugc liéu dang rén c6
tac dung giam dau, khang viém theo dit li¢u tir trang web
ciia Cyc Quan Iy Duoc [5] va trang web Hé théng ding
ky dich vu cong ATTP quéc gia ciia Cuc an toan vé sinh
thuc phém [6], (dua trén tir khda co, xwong, khop, cbt,
thdng, thdp) nham thiét ké nén mau gia lap. Lya chon
céc vi thudc sao cho: tan suat xuat hién trén 25 % tong
s6 ché pham co tac dung hd tro diéu tri co xwong khdp,
1a thanh phan ctia bai thude phd bién nhét trén thi truong,
c6 thé thu thap d& dang va truy nguyén duoc ngudn gdc
hoac dinh danh duoc chinh xac.

2.2.2. Xdy dung quy trinh phdn tich

Khao st quy trinh chiét xuat trén mau gia lap bang cach
khao sat 1an luot timg yéu t6: dung moi chiét xuét Y, thoi
gian chiét xuét T phut, phuong phap chiét xuét P, s6 lan chiét

https://doi.org/10.32895/hcjm.p.2025.03.05

xuétn, phuong phap loai tap O, nhim loai duoc tap tdi da va
cho tin hiéu twong tmg 14 dugc chét cao nhat.

Quy trinh chiét xuét ban dau véi: Y 1a EtOAc; T= 10 phut;
P 14 phuong phap siéu 4m; n=2; O 1a SPE. Tién hanh khéo sat
cac diéu kién chiét xuat bang cach ¢b dinh diéu kién duoc lya
chon phii hop va thay déi diéu kién tiép theo, trong d6 Y bao
gom EtOAc, ACN, EtOH, MeOH, P bao gém phuong phéap
siéu 4m, dun hdi luu & 60-70 °C va phuong phap khudy tir,
T1a10,15,20phut,nla1,2,3 l4n va O 1a SPE hoic n-hexan.

Panh gi4 hiéu suit chiét trén mau chuén da duoc xir Iy
mau twong ty nhu dung dich méau gia lap. Hiéu suat chiét H%
¢6 yéu cau > 70% dugc tinh nhu sau: H%=SC0/SC1x100.
Trong d6: SCO 1a dién tich pic cua chét phéan tich trong 1 ml
Co da duoc xtr Iy miu nhu mau gia 1ap; SC1: Dién tich pic

ctia chét phan tich tuong g trong mau C khong qua xt 1y.
2.2.3. Thdm dinh va dng dung quy trinh phén tich
Quy trinh phan tich
Dung méi pha mau (DM)

Methanol - DMSO (99 : 1).
Dung dich chudn goc (M)

Can lan lugt 25 mg timg chat chudn, cho vao timg binh
dinh mirc 10 ml tuong tmg, dién day dén vach bang DM va
siéu 4m cho dén khi hoa tan hét.

Dung dich hon hop chudn goc (Cy)

Lay 0,5 ml cuia timg dung dich chuan gdc (M) cho vao
binh dinh mirc 10 ml, sau d6 dién day dén vach bang DM.

Dung dich chudn

Lay 0,5 mL Co cho vao ong nghiém, sau d6 c6 dén can.
Chiét v6i 8 ml EtOAc trong 15 phiit bang siéu am. Tién hanh
chiét 1an 2, gop dich loc sau d6 b cach thity dén cén ¢ 80 °C.
Thém khoéang 0,5 g silicagel (0,040 - 0,063 mm) vao, tron déu
v6i can roi nhdi vao cot SPE Cg. Tién hanh rira giai bang 5 ml
DM vao binh dinh mtc 5 ml, dién diy vach bang MeOH.
Bot méu thi

Lay 20 don vi lidu dung ctua mau thir, tién hanh xac
dinh khéi lugng trung binh ciia mot liéu dung. D6i vai
vién nén, hoan cing, nghién thanh bot min. Déi voi vién
nang, tach vo6 nang va bot thudc trong nang, phan vo
nang s€ dugc lam ra trong nudc, co tdi cn va duge xem

https://www.duoc.tapchiyhoctphcm.vn | 45



Tap chi Y hoc Thanh phé Hé Chi Minh - Dwoc hoc * Tap 28 * S6 3* 2025

nhu 1a mot mau thu riéng, phﬁn bot thude duge nghién min

va tron déu duoc xem nhu 13 mot mau thu riéng.
Dung dich thi

Lay mot lugng bot mau thir twong tmg véi Y4 lidu ding
ctia mau thir, tién hanh xi Iy nhu dung dich chuan.

Dung dich thir thém chudn (mdu spike/mau gid lip)

Lay 0,5 mL dung dich hdn hop chudn gbc (Co) cho vao
éng nghiém, sau d6 co dén cin. Léy mdt lugng bot mau thir
twong tmg vai % liéu dung ciia miu thir cho vao cing dng
nghiém, tién hanh xt Iy nhu dung dich chuén.

Néu phat hién méu chira duoc chat thudc nhom lidu
dung cao (ACE, MEF, DIC, IBU, KET, PIR, PAR) thi
pha lodng thém 50 lan dung dich thir va dung dich thir

thém chuén.

Piéu kién sdc ky

Pha tinh 14 cot sic ky ThermoScientific BDS Hypersil TM
(250 x 4,6 mm; 5 pm), pha dong la chuong trinh dung méi voi
dung moi A 1a acetonitril (0-6 phut: 7,0%; 12 phut: 18,0%;
27-45 phut: 23,5%; 55 phut: 40,0%; 77 phut: 45,0%; 85 phut:
50,0%; 85-95 phut: 90,0%) va B 1a dung dich triethylamin
10 mM diéu chinh dén pH 3,5 bang acid phosphoric 1%; toc
d6 dong 1a 1,2 ml/phut, thé tich tiém mau 20 pl, bude song
phat hién la 224 nm va 280 nm.

Ham luong X (mg) cua dugc chét nguy tao trong 1 liéu

ding méu thtr dugce tinh nhu sau:

S thur

X (mg)= xC

xH%x4xDPL
Sspike - SthL"r

chuan

Swe: Dién tich pic cua chat phan tich trong dung dich thi;
Sspike: Di@N tich pic cla chat phan tich trong dung dich thir thém chuén;
Cenuan: NONg dd chat phan tich trong dung dich chuan (mg/ml);
H%: Ham lugng chat chuan tinh trén ché phdm nguyén trang;
DPL: B pha loang cua dung dich tha.

2.2.4. Tham dinh quy trinh phén tich

Quy trinh dinh luong duoc tién hanh tham dinh theo
hudng dan ciia AOAC (2023) [7] v6i céc chi tiéu: tinh twong
thich hé théng, do dic hiéu, tinh tuyén tinh, d6 ding, do
chinh x4c, gidi han phat hién, gidi han dinh luong.
2.2.5. Ung dung quy trinh phén tich

Tién hanh thu thap 50 mAu va phan tich theo quy trinh dinh
luong da thim dinh.
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3. KET QUA

3.1. Xay dung cong thiic mau gia lap

C6 80 dugc liéu trong 93 thude tir dugc lidu di duoc thong
ké, trong d6 ¢6 13 dugc liéu xuat hién véi tan suat 1on hon
25 %. C6 151 duoc lidu trong 110 thue pham béo vé sirc khoé
¢6 thé tra ctru duoc thanh phén trong tong s6 357 san pham co
tén lién quan dén tac dung hd tro co xwong khép dang luu
hanh tai Viét Nam, trong d6 ¢6 10 duoc liéu xuét hién voi tan
sudt 16n hon 25 %. Do vy mau placebo dugc pha ché tir hdn
hop 7 loai thude duoc liéu trén thi truong diéu tri bénh xwong
kh6p bao gom: Hoa Long phong thip hoan, Didicera, Doc
hoat Tang ky sinh, Xuong khép Nhat Nhat, Té thip phong
hoan, Thap khép ND, Xwong khdp Dai Sinh Hoan ¢6 thanh
phan phu hop véi két qua khao sat. Mau placebo dugc xac
nhan khong ¢6 14 chat phan tich bang phan tich LC-MS/MS.

3.2. Xay dung quy trinh phan tich

Trién khai sic ky dbi véi mau gia 1ap bang cac hé dung méi
khac nhau, diéu chinh chwong trinh gradient khac nhau duya
trén nguyén tic thay d6 phan cuc ctia pha dong dé diéu chinh
cac thong s6 sic ky phu hop, thu dwoc diéu kién sic ky phu
hop nhét c6 thé tach céc pic twong img véi dugc chat phan tich
khoi cac pic tap nhu Hinh 1.

Tir cac két qua khao sat quy trinh chiét xuat (Hinh 2A-2E),
cac yéu t6 phu hop nhat dé chiét dwoc ham luong 14 hoat chat
hiéu qua bao gdm: Y 1a EtOAc; T = 15 phut; P 1a phuong phap
siéu 4m; n =2; O Ia SPE. Hiéu suét quy trinh chiét sut duoc
trinh bay & Bang 2F cho thdy hiéu suét chiét cua tit ca cac chat
phén tich déu 16n hon 70%, d4p tmg dugc yéu cau dinh luong
hop chét c6 ham lugng thip trong nén mau phtic tap.

3.3. Tham dinh quy trinh phan tich
3.3.1. Tinh tuong thich hé théng - dé déc hiéu

Quy trinh phan tich dat yéu cu tinh tuong thich hé thong voi
RSD% (n = 6) ctia thoi gian Iwu va dién tich pic déu nhé hon
2% (Bang 1). Kiém tra d6 dic hiéu cta quy trinh bang cach tién
hanh phén tich mau DM, mau placebo, mau chuan va mau gia
lap thu dugc céc sic ky d6 ciia mau dung méi hoa tan mau, mau
tring, khong cho tin hiéu trong tmg v6i 14 chat phan tich, trong
khi mau gia Iap cho tin hiéu chét phan tich tai khoang thoi gian
Iuu tring véi thoi gian luu trén mau chudn, cac pic ciia chat phan
tich déu dat do tinh khiét va tich nhau hoan toan.
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3.3.2. Bd chinh xac - dd dung - tinh tuyén tinh

Dua trén két qua khao sat tinh tuyén tinh (Bang 1) cta cac
giai mau chuan c6 nong do tr 2,5 - 5 - 12,5 - 18,75 - 25 - 50
-75-100 - 125 ppm, tinh todn gia tri 10xc/a va xét ca gia tri
S/N ctia mau tuong tng, LOQ cta cua cac chét phan tich
dugc thong nhat chon 13 25 ppm. Duya trén gia trj nay, tién
hanh khao sat d§ dung & cac mure 80 - 100 - 200 - 300 - 400%
so véi vai LOQ.

Két qua & Bang 2 cho thdy quy trinh dat ca do dang va do
chinh x4c & mdi mirc ndng do véi ty 1é phuc hoi tir 87,18 -
114,54% va RSD% (n= 6) < 5%, dong thoi ciing c6 sy tuong

chuan thém vao (r > 0,998). Nhu vdy quy trinh dinh luong nén
dua vao phuong phap thém.

D4éi v6i nhom cac duge chit co litu ding cao hon
10 mg/lidu, tin hidu vuot ngoai khoang tuyén tinh, do d6 mau
thir s& dugc pha lodng thém 50 lan. Két qua Bang 1 cho thiy
quy trinh dat ca d6 dung va do chinh xac khi thém luong chat
chuén turong ing vai 80%, 100%, 120% lidu ding véi ty 1&
phuc hoi tir 89,78 - 118,69%va RSD% (n=6) < 5%.

3.4. Ung dung quy trinh phan tich

Két qua trong Bang 3 cho thdy c6 8/50 mau c6 nguy tao
PAR, DEX.B, DEX.A, ACE, DIC véi ham luong tir tuong

duong dén cao hon 25 1an so véi liéu ding cta duoc chat

quan tuyén tinh gitra tin hiéu ciia mau gia 1ap véi nong do chat tuong tng.
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Hinh 1. SKD ctia mau blank & budc séng 224 nm (A) va 280 nm (F); mau chuan & budc séng 224 nm (B) va 280 nm (E); mau gia lap
& budc séng 224 nm (C) va 280 nm (G); mau placebo & budc séng 224 nm (D) va 280 nm (H); Diéu kién sic ky: cot sac ky
ThermoScientific BDS HypersilTM (250 x 4,6 mm; 5 um), chudng trinh dung méi véi dung méi A la acetonitril (0-6 phut: 7,0%; 12 phut:
18,0%; 27-45 phut: 23,5%; 55 phut: 40,0%; 77 phut: 45,0%; 85 phut: 50,0%; 85-95 phut: 90,0%) va B la dung dich triethylamin 10

mM diéu chinh dén pH 3,5 béng acid phosphoric 1%
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Bang 1. Két qua tinh tuong thich hé thong; phuong trinh hdi quy va LOD, LOQ ddi véi mau chuan; gia tri trung binh (TB%) va RSD %
cua ty Ié phuc héi ctia 14 chat 8 cac muic ndng dd khac nhau theo liéu diing

Tinh tuong thich hé théng Tinh tuyén tinh ddi véi mau chuan D6 dung theo liéu dung
tR (phut) S (MAU x giay) Phuong | Hésd LOD LOQ 80% 100% 120%
- trinh tuong
Hoat chat B RSD % B RSD % quant TB% |RSD % | TB% |RSD% TB% |[RSD%
PAR 6,29 1,90 454,00 0,24 y=13510x 0,9986 0,0085 0,0256 99,70 2,05 | 100,34 | 2,70 | 100,53 | 132
TAC 24,70 0,72 214,32 0,20 y=9275x 0,9984 0,0089 0,0269 93,95 3,26 90,89 310 90,03 4,80
PNS 33,82 0,75 212,32 0,87 y=8837x 0,9987 0,0081 0,0246 94,88 3,51 99,33 2,85 98,22 453
PIR 4110 1,02 542,96 104 y=23109x | 0,9988 0,0077 0,0234 101,53 334 96,50 2,51 96,35 3,67
MPL 4917 0,58 25717 104 y=10831x 0,9991 0,0068 0,0205 89,78 3,81 94,63 4,05 1869 | 264
BET 50,67 0,52 108,68 0,94 y=6784x 0,9988 0,0077 0,0233 90,38 4,70 | 100,73 | 4,30 103,80 | 419
DEX.B 51,61 0,42 174,60 1,08 y=7435x 0,9989 0,0072 0,0219 92,71 372 97,96 3,99 | 10700 | 2,49
MEL 57,44 0,43 484,99 0,32 y=20089x | 0,9987 0,0081 0,0244 96,17 2,31 91,24 2,25 97,74 3,08
KET 59,25 0,31 569,16 0,23 y=25859x | 0,9988 0,0077 0,0233 96,33 3,98 99,57 2,76 101,05 1,71
DEX.A 61,93 0,25 147,90 0,58 y=6389x 0,9986 0,0082 0,0248 102,25| 1,98 97,59 1,68 96,27 414
ACE 66,49 0,46 668,17 018 y=28822x | 0,9988 0,0078 0,0237 | 104,67 412 |100,04 185 93,65 334
DIC 7263 | 0,42 | 772,46 | 0,40 | y=33864x| 0,0987 | 00081 | 00246 | 103,48| 864 | 10651 | 3,26 | 10715 | 0,88
IBU 7517 | 032 | 771,48 | 067 | y=33463x| 09983 | 00092 | 00278 | 9456 | 446 | 9776 | 2,99 | 98,43 | 174
AMF 82,46 | 041 | 79667 | 093 | y=37018x | 0,9986 | 00082 | 00250 | 10110 | 3,05 | 104,85 | 310 | 99,63 | 3,00
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388 | || I I | ”Il I I |||| | ! ||| | l “Il m Methyl Prednisolone m Betamethasone
0 Ill I" I Il l“l I Ik Illl I bl 1 I“I I m Dexamethasone base m Meloxicam
Q,?* 0@ OQ\ \_00 (\0\ m Ketoprofen m Dexamethasone acetate
¥ Q\Q' i <<>‘S\Q> m Aceclofenac m Diclofenac
m Ibuprofen m Acid Mefenamic
1000 1000 1000
800 | B 800 | C goo | D|
288 600 600
400 400
200 Dbl vl bl
o b Ll 200 6 BHFE i b Bl 222 ol b ol Tl
r A I Il allikth
Khudy Bun sSiéu 0 0
W héi am 10’ 15" 20' 25' 11&n 21an 31l&n 4lan
lwu
Heae F ETB mRSD (%)
soo [ E
600 < 100.00 10.00 3
400 é 75.00 7.50 E
< 50.00 5.00 »8" B
200 |"| |l l" B 2500 B 250 © G
o lalmhlLi 1 @ N B g
2 0.0 000 £
o > o € QWX o dE < WO Duw ES
o N - SRECTaxE¥3 023 2
x g o o &
< =)

Hinh 2. Két qua khao sat diéu kién chiét: (A) dung méi chiét xuat Y, (B) phudng phap chiét xuat P, (C) thai gian chiét xuat T phut,
(D) s6 lan chiét xuat n, (E) phuang phap loai tap O, (F) Hiéu suat chiét ctia quy trinh dugc lua chon doi véi dung dich chuan
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Bang 2. Gia tri trung binh (TB%) va RSD % cuia ty I& phuc héi ctia 14 chét & cac mitc nong d6 khac nhau theo LOQ; phudng trinh hoi
quy doi véi mau gia lap

Muc néng dd so véi LOQ Tinh tuyén tinh
doi véi
80% 100% 200% 300% 400% mAlgAIAD
Nong do 0,02 0,025 0,05 0,075 01 A of
(mg/ml) ' ' ' ' ' Phuang Hé so
- trinh tuong quan r

Hoat chat TB% RSD% TB% |RSD% | TB% | RSD% | TB% | RSD% | TB% |RSD%

PAR 105,97 | 1,97 10615 | 2,58 [103,83| 1,90 | 9957 | 3,20 |93,08| 3,29 | y=37x 0,9979
TAC 106,05 2,55 92,71 | 2,67 | 99,04 | 3,24 | 9331 1,62 |8883| 1,37 | y=5791x 0,9978
PNS 9389 | 143 9273 | 2,47 | 8725 | 1,26 | 9104 | 3,01 | 8913 | 153 | y=6321x | 0,9995
PIR 104556 | 3,28 [103,05| 315 | 93,98 | 121 | 9217 | 058 | 9197 | 1,86 | y=18974x | 0,9999
MPL 12,53 175 103,06 | 2,48 | N4,54 | 2,71 | 109,58 | 2,35 |96,98| 154 | y=7381x 0,9916
BET 10270 | 322 | 9998 | 2,30 | 9503 | 103 | 94,75 | 2,30 |9560| 2,27 | y=5688x | 0,9998
DEX.B 98,32 218 101,70 | 2,49 | 9654 | 165 | 9660 | 254 [9494| 1,82 | y=6463x 0,9999
MEL 98,04 | 304 |10607 | 380 | 9763 | 215 | 9532 | 178 |9566| 3,61 | y=14966x | 0,9996
KET 9514 2,28 94,05 | 2,94 | 9168 1,31 94,34 | 4,57 |90,26| 1,07 | y=22708x 0,9993
DEX.A 104,42 | 261 [10352| 1,43 | 101,31 | 355 | 10204 | 218 [10799| 177 | y=7131x 0,9987
ACE 107,27 1,62 103,48 | 2,42 |105,40| 521 | 102,41 | 2,00 |9332| 116 | y=21751x 0,9961
DIC 100,94 | 254 | 9986 | 2,97 | 9854 | 2,63 | 10112 | 355 |92,32| 159 | y=29313x | 0,9969
IBU 9814 2,97 10314 | 262 | 8718 | 3,92 | 8992 | 250 [90,86| 2,66 | y=20746x 0,9986
AMF 108,25 | 151 |108,90 | 1,89 |109,31| 1,95 |104,63| 2,85 |100,61| 1,39 | y=31578x | 0,9989

Bang 3. Két qua ham lugng dugc chat dugc nguy tao khi khao sat 50 mau lay/mau guii c6 tac dung diéu tri hoéc hé trg diéu tri cac
bénh lién quan dén cao xuang khép.

STT ~Ky hiéu~ NGi san xust Quy mé ’ Nai thl:| nhan L’iéu dL:Jng‘ PAR | DEXB|DEXA| ACE | DIC
méa hoa mau nha san xuat mau thap nhat/ lan mg/lidu diing

23 | MO023-271022 | HONG KONG Coéng Ty Quan 1 3 Vién 12,05

27 | MO027 - 271022 MALAYSIA Céng Ty Quéan1 2 vién 12,86

28 | MO028 - 271022 MALAYSIA Coéng Ty Quan1 2 vién 13,39

n MO11 - 011022 GIA LAI Ca Nhéan Quéan7 159 2178 | 8,42

n MO11 - 011022 GIA LAI Ca Nhan Quan 7 15 gam 21708 | 8,42

24 | MO024 - 271022 AN GIANG Ca Nhéan Quan1 1Goi 59 512,25 1316

10 MO10 - 011022 AN GIANG Ca Nhan Quan1 1G6i 59 551,58

4 MO004 - 011022 HONG KONG Coéng Ty Quan1 2 Vién 143,33 [ 14911

https://doi.org/10.32895/hcjm.p.2025.03.05 https://www.duoc.tapchiyhoctphcm.vn | 49



Tap chi Y hoc Thanh phé Hé Chi Minh - Dwoc hoc * Tap 28 * S6 3* 2025

4. BAN LUAN

vé lIya chon dbi tuwong nghién citu, cac chét phan tich 1a
nhiing chét ¢6 tac dung giam dau, khang viém pho bién, dé
thu mua, ré tién, dan téi nguy co nguy tao cao. Lya chon hdn
hop mét s6 thudc va thuc phém bao vé sirc khoé tir dugc liéu
trén thi trudng diéu tri bénh xuong khép khong c6 chat phan
tich lam mau placebo va mau gia lap s& dam bao tinh dai dién
cho thanh phén phiic tap ctia mau ché pham tir duoc lidu, ma
ciing dam bao duoc ngudn gde cta thanh phin mau placebo,
do céc thudc nay déu duoc san xuat theo hudng dan GMP,
c6 hd so dang ky thudc. Bén canh d6, mot s thude duoc bao
ché bang cac phuong phap hién dai, c6 sir dung céc ta dugc
phd bién, nén cang dai dién cho thanh phan phiic tap va da
dang cta nén mau. Mic du nhu cau giam sat va kiém tra viéc
tron trai phép dugc chét chi la dinh tinh, nhung mot sb bénh
nhén sau mot thdi gian dai sir dung cac san phdm bi nguy tao
d3 bi tinh trang 1¢ thudc thude, do d6 xuét hién yéu cau kiém
tra ham lugng dé c6 phac d6 diéu tri pht hop. Ngoai ra, viée
dinh luong ciing gop phan canh bao murc d6 an toan cua san
pham bi nguy tao khi ma nhiéu san pham c6 ham lugng dugc
chit 16n hon dén 25 1an so véi lidu ding khuyén céo cua
thudc tuong tmg. V&i tinh hinh tai Viét Nam, viéc 4p dung
LC-MS/MS d&é phat hién nguy tao dugc chat trong ché pham
tir duoc liéu 1a khong kha thi mic du cac ché pham nay co
dic diém 1a nén miu phirc tap, ham luong chit nguy tao
khong biét rd. Trd ngai 16n nhat dbi véi phuong phép nay
ngoai chi phi dau tur ban dau va bao tri cao con dén tir viée
lua chon va sy sin ¢ cta ndi chudn 1a déng vi phtt hop véi
cac chét phan tich, dam bao loai duoc sai s6 do quy trinh xtr
1y miu va diéu kién MS bi anh hudng 16n boi nén mau qua
phuc tap. Do d6, viéc xay dung phuong phap dinh lugng
bang HPLC-UV/Vis, mot thiét bi phd bién hon trong cac
phong thi nghiém tai Viét Nam c6 y nghia thyc tién hon. Tai
cac Trung tim kiém nghiém thudc hé thong quan ly chat
luong thude nha nude, phuong phap phd bién nhit dé kiém
tra nguy tao corticoid trong ché pham tir duoc lidu van 14 sic
ky 16p mong va thuc hién 14n luot voi timg chat nghi ngd,
chwa dap tmg duoc nhu cu xac dinh ham lugng dé dé xuat
phac d6 diéu tri d6i véi cac truong hop bénh nhan bi ngd doc
mén tinh cac ché pham c6 nguy tao. Mot sb nghién ctru vé
viéc phat hién nguy tao dugc chét téng hop b?mg HPLC-
UV/Vis trude ddy di duoc cong bd nhung tip trung trén
nhém hop chét corticoid [8] véi sé luong duoc chét dugc xac
dinh dong thoi t6i da 14 6 hodc mot vai NSAID don 1¢ [9].
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Dua vao thyc nghiém, can khoang 30 phut rira ¢4t va 20
phut dé can bang cot, khoang cach trung binh giira cac pic
clia cac dugc chat nén 1a 5 phat dé c6 thé tich khoi anh
hudng cua cac pic tap thi khodng thoi gian phan tich 120 phiit
cho 14 hop chat 1a phu hop. Phuong phap phén tich sir dung
sic ky 1ong pha d4o nén céc chat phan cuc dugc rira giai som
hon céc chat kém phan cuc. Két qua khi tién hanh thir d6 dac
hiéu v6i cac mau chudn riéng biét va mau hdn hop chuin cho
thay thu tu rira giai phit hop véip gia tri LogP tuong tmg. Sir
dung ethyl acetat dé chiét s& loai b6t cac tap phan cuc, va
SPE Cg dé loai cac tap kém phén cuc 1a phu hop véi 14 hop
chat muc tiéu trong nén mau rat phic tap 1a dugc liéu. Quy
trinh nay ciing 1a mot sy ké thira nghién ctru true day vé
viéc dinh lugng dong thoi 8 duge chat nguy tao trong nén
mau 1a thude dugc lidu [10]. Tuy nhién, 4p dung chuong
trinh gradient hé dung mé6i ACN - acid phosphoric pH 3,5
ctia cong bd nay hodc hé dung méi MeOH - ACN - acid
formic pH 2,5, da khong thé tach dugc MEL va KET. Do vy,
hé dung mo6i ACN - triethylamin pH 3,5 1a lya chon thich
hop dé tach dugc day dii 14 chét cho cac thong sb sic ky vé
hé sb bat dbi, dién tich pic, s6 dia Iy thuyét va do phan giai
déu dat yéu cau trong phan tich. Bén canh do, dé cai thién
hi¢u suat chiét cia meloxicam, quy trinh phan tich méi st
dung thém DMSO trong thanh phan dung méi pha mau,
nhung viéc ndy dong thoi da gia ting nguy co xuét hién thém
pic tap trén sic ky d6. Quy trinh phéan tich méi da phan tich
thém 6 dugc chét co nguy co nguy tao, giam dugc sb lan
phén tich va giam chi phi phan tich dang ké.

V& tham dinh quy trinh phén tich, hiéu suit chiét cac duoc
chat déu 16n hon 70%, nhung ciing khong thé goi 13 Iy twong,
do d6 sai s cua quy trinh dén tir giai doan nay 1a chu yéu.
Bén canh d6, nén mau qua phuc tap, nén viéc ap dung
phuong phap thém sé& gitip loai trir dwoc sai s6 do nén mau
va do quy trinh xtr Iy mAu. Viéc thim dinh quy trinh két hop
tinh tuyén tinh, d6 dung, 6 chinh xac ciing gop phan khang
dinh viéc loai trir anh huong nay tot hon

5. KET LUAN

Quy trinh phén tich 14 hoat chit bang phwong phap
HPLC UV/Vis, mft cong cu hi¢u qua cao vé phan tich
nhung phu hop vé chi phi véi thyc tién tai Viét Nam, da
dugc xdy dung, thAm dinh dat yéu cau theo hudng dan
ctia AOAC (2023). Ung dung quy trinh trén 50 ché phdm
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tir duoc lidu phat hién 8/50 mau hién dién PAR, DIC, ACE,
DEX.B, DEX.A.
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