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TOM TAT

Tinh trang pha tron trai phép duoc chat vao thuc phdm hd tro giam can nham truc
loi dang dién bién phtic tap, gy rui ro 16n cho stic khoe nguoi tiéu dung. Nghién
ctru nay tién hanh xay dung va tham dinh phuong phép sac ky 1ong hiéu ndng cao
dau do day di6t quang (HPLC-DAD) phuc vu muc tiéu giam sat va dinh luong
dong thoi sibutramine (SIB) va orlistat (ORL). Qua trinh phén tich st dung cft C18,
pha dong la dung dich acid phosphoric pH 3,0 va acetonitrile (ACN) véi chuong
trinh rwa giai gradient, t6c do dong 0,5 mL/phut. Phuong phap dwoc thdm dinh
day du theo huéng dan ctia ICH (The International Council for Harmonisation of
Technical Requirements for Pharmaceuticals for Human Use) va Dugc dién Viét
Nam V vé tinh déc hiéu, khoang tuyén tinh (R2>0,999), d6 chum (RSD < 3%) va d6
dung (46 thu hoi 98,16% dén 101,66% cho SIB va 99,20% dén 102,09% cho ORL).
Ap dung phuong phap da tham dinh d€ khao sat 71 mau ché pham giam can trén
thi truong, két qua phat hién 40 mau (chiém 56,3%) vi pham do chita dugc chét
khong cong bd, trong d6 c6 8 mau (chiém 20,0%) phdi hop dong thoi ca hai hoat
chat. Phwong phép c6 d6 tin cay cao, quy trinh xt Iy mau don gian, dap tng t6t

yéu cau kiém nghiém thuong quy va hau kiém thi truong.

Tw khoa: Sibutramine, Orlistat, pha tron trdi phép, HPLC, kiém nghiém thuc
pham.
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1. MO PAU

Hién nay, cac san pham thwc phdm ho trg giam can dwoc quang ba rong rai véi
cam két hiéu qua nhanh, dan dén tinh trang lam dung va pha tron trai phép cac duoc
chat cdm. Trong do6, SIB va ORL la hai hoat chat thuong bi phat hién nhat. SIB, mot
chat trc ché tai hap thu chat dan truyén than kinh trung wong, da bi dinh chi lvu hanh
trén toan thé gidi tir nam 2011 do lam tang nguy co dot quy va dau that nguc. Bén canh
dé, ORL du dwoc phép st dung trong diéu tri béo phi dudi su chi dinh cua béc si,
nhung viéc tu y dua vao thue phdm ma khong kiém soat liéu luong va khong cong bd
trén nhan la hanh vi vi pham phap luat.

Trong cong tac kiém nghiém, viéc phat hién cac duoc chat cdm hodc khong
cong bd doéng vai trd quan trong nham bao vé sttc khoe cong dong. Yéu cau cap thiét
hién nay la phai c6 quy trinh phéan tich nhanh, chinh xd4c, trang thiét bi phu hop dé
sang loc va dinh luong cac chét pha tron trai phép trén nhiéu nén mau phtc tap nhuw
vién nén, vién nang, tra, ca phé, thach hay keo giam can. Xudt phat tir thuc t€ do,
nghién cttu nay tap trung vao cac muc tiéu:

- Thiét 1ap diéu kién sac ky t8i uvu d€ dinh lwong dong thoi SIB va ORL.
- Tham dinh phuong phap theo cac tiéu chuan ky thuéat hién hanh.

- Dénh gia thyc trang pha tron duoc chat tréi phép trén cac mau lvu thong thuc
t€ trén thi truong.

2. VAT LIEU VA PHUONG PHAP
2.1. Hoa chat

Dung moi, hda chat: Acetonitrile, methanol (dat tiéu chuan dung cho HPLC -
Merck, Dtrc); Kali dihydrogen phosphat (KH2POs, dat tiéu chuan phan tich - Merck,
buc); Acid phosphoric (HsPOs, dat tiéu chudn phan tich - Merck, Dtic); Nudc cét 2 Tan
dat tiéu chuan tinh khiét dung cho HPLC.

Chat chuan: Sibutramine hydrochloride (Ci7H2sCIN, Glentham, ham lwong tinh
theo ché pham khan: 99,46%, d6 am: 5,7%, s 16: 033SMU), Orlistat (C20HsNOs, Sigma,
ham luong: 99,0%, s6 16: LRAD4435).

2.2. Thiét bi

Hé thong HPLC dau do DAD (Shimadzu), c{t sic ky pha dao C18 (Inertsil
ODS-3 (250 x 4,6 mm; 5 um), GL Sciences, Nhat Ban).

2.3. D6i twgng va phwong phap nghién ctru

2.3.1. béi tuong nghién ctru

60



TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué
Tap 35, S6 2 (2026) ISSN: 2354-0842

- Mau tha: 71 san pham hd tro giam can duoc thu thap trén thi treong, duoc
lwa chon nham dam bao tinh dai dién cho cac dang nén mau phttc tap khac nhau bao
gom: vién nén, vién nang, tra, ca phé, thach, va keo giam can. Mau duoc thu thap ngau
nhién, ma hda va bao quan ¢ diéu kién kho mat (d¢ am < 75%, nhiét d¢ < 30°C), tranh
anh sang truc tiép.

- MAu nén trang: mau thurc pham giam can thuc t€ da dwoc kiém nghiém khéang
dinh hoan toan khong chita hoat chat sibutramine va orlistat d€ phuc vu cho cac thi
nghiém tham dinh (tht d6 thu hoi va tinh ddc hiéu).

2.3.2. Phwong phap nghién ctru

*Chudn bi cic dung dich:

- Mau tring (dung mdi pha mau): Hon hop dung moi acetonitrile - dung dich
HsPOs pH 3,0 (ty 1€ 80:20, v/v).

- Dung dich chuan goc: Cac dung dich chuan goc cua SIB va ORL dwoc chuan
bi riéng ré trong hdn hop dung méi pha mau.

- Dung dich chuan hén hop lam viéc: Pha day dung dich chuan hon hop gom 6
mttc nong do chita dong thoi ca hai chat SIB va ORL trong dung moi pha mau, véi cac
cap nong do twong ung (SIB / ORL) lan luot la: 1,0/5,0; 2,0/10,0; 5,0/25,0; 10,0/50,0;
20,0/100,0 va 50,0/200,0 pg/mL.

*Diéu kién sic ky:
Tién hanh khao sat va t&i wu hda cac thong sd sac ky dua trén tai liéu tham
khao [6] va diéu kién thuc t&€ vé thiét bi, hda chat, dung mdi tai phong thi nghiém. Céc

yéu td khao sat bao gdm: budc song phat hién tdi wu cho ting chat va t thanh phan pha
dong dé dat duoc do phan giai (Rs) tot nhat gitra cac pic.

* Tham dinh phuwong phap

Phuong phap dinh lwong duoc tham dinh theo huéng dan ctia ICH Q2 (R1, R2)
[7, 8] va Dugc dién Viét Nam V [1], bao gom cac chi tiéu sau:

- Tinh tuong thich hé thong: Danh gia qua d¢ 1dp lai cta thoi gian luu, dién tich
pic, hé s6 doi xtiing va so dia ly thuyét.

- B§ dac hiéu: Kha nang phan tach hoat chat khoi cac tap chat va ta duoc.

- b6 diung va d6 chum: Danh gia thong qua do thu hoi va do 1éch chudn tuong
d6i (RSD%).

- Khoang tuyén tinh: Thiét 1ap duong chuan trong khoang néng d¢ du kién.

- Gioi han phat hién (LOD), gioi han dinh lwong (LOQ): dua trén viéc khao sat
ty 1é tin hiéu trén nhiéu (S/N) tai cdc mttc nong dd thap, véi nguong S/N > 3 cho LOD
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va S/N > 10 cho LOQ.
*Xte ly s8 lidu
Str dung cac ham thdng ké trong Microsoft Excel d€ tinh toan va xu ly cac két

qua thyee nghiém. Céc thong sd can bao cdo bao gom gia trj trung binh, do léch chuan
(SD) va do léch chuan tuwong ddi (RSD).

3. KET QUA VA THAO LUAN
3.1. Khao sat diéu kién sic ky
3.1.1. Lyra chon budc song phat hién

Két qua khao sat pho hdp thu ti ngoai - kha kién (UV-Vis) cuia cac dung dich
chuén don chét trong vung budce séng 190-400 nm cho thdy budc séng hap thu cuc dai
(Amax) ctia SIB la 223 nm, trong khi ciia ORL la 194 nm (Hinh 1). D€ t6i wu héa quy
trinh phan tich dong thoi, dau do DAD duoc thiét 1ap quét da budc séng. Trong do,
bude séng 210 nm duoc chon lam budc séng giam sat chung trén sac ky d6 hién thi,
con viéc tinh toan dién tich pic dinh lwgng duoc thuc hién tai budc song hap thu cuc
dai riéng biét ctia tlmg chat (223 nm d8i véi SIB va 194 nm ddi véi ORL) nham dam

bao t6i da do nhay, gidi han phat hién va do chinh xac ctia phép dinh luong.
T {3043
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Hinh 1. Pho UV Dung dich chudn don chat cta SIB va ORL
3.1.2. Lya chon pha dong

Pau tién, ching t6i khao sat mot s6 pha dong don gian khong chita dung dich
dém mudi nhue MeOH - H2O, MeOH - acid phosphoric 0,1%, ACN - H20 va ACN -
dém phosphat. Két qua khao sét cho thay, cac hé pha dong c6 sit dung MeOH trong
qua trinh phan tich déu cho ap suét cao trén 3000 psi, ap sudt on dinh cot c6 thé 1én toi
3500 - 4000 psi, khong phu hop véi hé thong HPLC hién co.

Pha dong ACN - H20 cho ap suat thap va 6n dinh hon tuy nhién kha nang tach
chua dat yéu cau, pic cta SIB van bi dinh véi pic phia truedc va ca 2 chat déu cé dinh
chua can xtng, tin hiéu duong nén bi ha. Vi vay, chiung tdi ti€p tuc khao sat hé pha
dong ACN - acid phosphoric. Qua qua trinh t6i vu hda, ching t6i lya chon duoc hé
pha dong gom ACN - acid phosphoric pH 3,0, t6c d6 dong 0,5 mL/phut, chwong trinh
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pha dong theo Bang 1. Sac ky d6 thu duogc (Hinh 2) cho thay SIB va ORL duoc rira giai
trong khoang 5,2 phtit va 30,7 phtit, pic ctia 2 chat tdch hoan toan khéi nén mau, dat
yéu cau vé hé s6 ddi xing (Rs hodc Tf) va sd dia ly thuyét (N).

mal Wax Intensity : 355,285
i 0nma i (1.00 =
] = 2
300+ £ =
] B z
= o
] ol
200 i
100
0 I o
T T T T
0 10 20 30 40 min

Hinh 2. Sac ky d6 mau chuan phan tich theo chuong trinh pha dong da lua chon

Qua qua trinh khao sat, chiing t6i da lua chon diéu kién sdc ky sau:
- CoOt sic ky: C18- Inertsil ODS-3 (250 x 4,6 mm; 5 pum), GL Sciences, Nhat Ban)

- Pha dong: acetonitrile - dung dich HsPO+pH 3,0

Bdng 1. Chuong trinh pha dong

o Pha dong
Thoi gian (phuat) — -
% A (acetonitril) % B (dung dich HsPOs pH 3,0)

0-5 65,0 35,0
5-15 85,0 15,0
15-35 85,0 15,0
35-40 65,0 35,0
40-48 65,0 35,0

- T6c do dong: 0,5ml/phut

- Thé tich tiém: 20 pL

- Budc song phat hién: SIB 223 nm va ORL 194 nm.
3.2. Thim dinh phuwong phap phan tich

K&t qua khao sat diéu kién sac ky tai budc séng 210 nm cho thdy tin hiéu dap
tng cua ORL thdp hon dang ké so v6i SIB ( ty 1€ dién tich pic khoang 1:5). Vi vay, dé
dam bao d6 nhay va su can d8i vé cuong d6 tin hiéu gitta hai chat trén sac ky d6, dung
dich chudn ORL duoc chuan bi véi nong do cao gdp 5 lan so véi SIB. Sau khi thiét 1ap
nong dd phu hgp, cac thong sd thadm dinh caa phuwong phap tiép tuc duoc tién hanh
danh gia.
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3.2.1. Tinh tuong thich hé théng

Tién hanh phan tich 1&p lai 6 Tan mau chuan hon hop cé ndng dd cua SIB

20pg/mL va ORL 100pug/mL. Két qua duoc trinh bay trong Bang 2.

Bdng 2. Tinh tuong thich ctia hé thong sac ky

SIB ORL
STT tR Spic: Ty N tR Spic T¢ N

(phat) | (uV.s) (phat) | (uV.s)

1 523 |1556546| 1,579 |21609,4 | 30,19 | 3008088 | 1,095 | 16032,8

2 522 |1555519| 1,621 |21358,7 | 30,19 | 3013760 | 1,093 | 160744

3 522 1558776 1,615 |21303,8 | 30,18 | 3008169 | 1,091 | 16030,4

4 521 1558056 1,590 |21867,7 | 30,26 | 3034574 | 1,085 | 16891,9

5 521 |1550251| 1,557 | 226189 | 30,43 | 3066558 | 1,034 | 16355,1

6 520 [1589938| 1,605 |22203,7 | 30,54 | 3041037 | 1,023 | 16148,2

TB 521 |1561514| 1,595 |21827,0 | 30,30 | 3028698 | 1,070 | 16255,5
RSD(%) 0,17 0,912 0,49 0,766

Két qua cho thdy: D6 léch chuan twong d6i RSD (%) cta thoi gian luu (tR), dién

tich pic (Spjc) cua SIB va ORL trong 6 lan tiém déu trong khoang cho phép (< 2%), hé

s6 d6i xtng (Tf) Tan luot 1a 1,595 va 1,070 (nam trong khoang 0,8 — 1,8 theo USP
(United States Pharmacopeia); s0 dia ly thuyét (N) cao. Nhu vay, hé thong phu hop va

dam bao dn dinh cho phép phan tich dinh lueong.

3.2.2. b6 dac hiéu
Tién hanh phan tich mau trang, dung dich chudn hon hop, mau nén trang (mau

thuc pham hd tro giam can khong chita hoat chat) va mau nén tréng dwoc thém chuan

(v6i nong d6 SIB 10 pg/mL va ORL 50 pg/mL) theo cac diéu kién sac ky da t8i wu, thu
duoc sic ky d6 nhw Hinh 3.

lax Intenaity : 365,285
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Hinh 3. Sac ky d6 cac mau: mau chudn (a), mau nén trang thém chuan (b), mau nén trang (c).
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K&t qua cho thay: trén sac ky d6 ctia mau nén trang khong xuat hién pic trong
khoang thoi gian tuwong ting véi pic clia cac chat chudn, sic ky d6 ctia mau chuan, mau
nén trang thém chuan cé pic SIB va ORL & thoi gian luvu khoang 5,1 va 30,7 phat, hinh
dang phd cta pic SIB va ORL trén sac ky d6 ctia dung dich thtt va dung dich chuan tai
thoi gian luu trén cling phu hgp, diéu nay ching to6 phuwong phép cé tinh dac hiéu cao.

3.2.3. Khoang tuyén tinh

Két qua thiét 1ap duong chuan cho thady sy twong quan tuyén tinh chdt ché gitta
dién tich pic (y) va nong do chat phan tich (x) trong khoang khao sat.

Bang 3. M6i lién quan gitra nong d6 SIB va ORL véi dién tich pic

TT SIB ORL
Nong d6 (ug/mL) Spic MV,s) Nong dé (ug/mL) Spic #V,s)
1 1,0 85470 5,0 146367
2 2,0 172428 10,0 284228
3 5,0 383636 25,0 821884
4 10,0 799721 50,0 1520729
5 20,0 1504460 100,0 2890126
6 50,0 3739955 200,0 5647085
y = 74383x+23333 y =28079x+59921
R2=0,9999 R2=0,9994
Sibutramine Orlistat y = 28079x + 59921
4000000 y =74383x+ 23333 5000000 R?=0,9994
- R*=0,9999 5000000
% 3000000 Q
= = 4000000
2 2
< 2000000 5 3000000
E- 1000000 & 2000000
“ “ 1000000
0 . . . . . . 0 . . . . .
0 10 20 30 40 50 60 0 50 100 150 200 250
Néng dé (ug/mL) Néng d6 (ug/mL)
(@) (b)

Hinh 4. Puong chudn cua SIB (a) va ORL (b)

Két qua cho thdy c6 su twong quan tuyén tinh gitta dién tich pic va nong do chat
phan tich trong khoang nong d¢ khao sat véi hé s6 twong quan R? cua SIB la 0,9999,
ctia ORL la 0,9994.
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3.2.4. Gidi han phat hién, gidi han dinh luong;:

Viéc xac lap gidéi han phat hién (LOD) va gioéi han dinh lugng (LOQ) cua
phuwong phap duoc thurc hién dwa trén viéc khao sat ty 1€ tin hiéu trén nhiéu (S/N) qua
chudi cdc mitc ndng dd giam dan thém vao mau nén trang, véi ngudng S/N > 3 cho
LOD va S/N 2 10 cho LOQ. Két qua khao sat thuc t€ cho thady: d6i véi SIB, tai nong do
1,0 pg/g thu duoc S/N = 7,7 nén duwoc chon lam LOD; LOQ duoc thiét 1ap ¢ muc 3,0
ug/g (S/N = 23,1). DB6i véi ORL, tai nong do 2,0 ug/g ghi nhan S/N = 4,5 nén duoc chon
lam LOD; LOQ tuong ung la 6,0 ug/g (S/N = 13,5). Qua trinh khao sat bd sung ¢ cac
chudi nong do thap hon xac nhan khéng c6 mitc nong d6 nao khac thoa man diéu kién
k§y thuat, khang dinh tinh dting dan va chat ché ctia cac gid tri gii han da thiét lap.

e Max intensity . 8573
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Hinh 5. Sac d6 ctia dung dich mau nén trang thém chuan tai LOD
3.2.5. D6 chum (D¢ ldp lai va d6 chum trung gian)

-b6 14p lai: Do Kiém nghiém vién 1 (KNV1) thyc hién trén 6 mau doc lap, tiém
Tan lweot 6 mau thém chuan cling nong d6 vao hé thong sic ky.

- B§ chum trung gian: Do Kiém nghiém vién 2 (KNV2) thyc hién trén 6 mau
doc lap vao mot ngay khac.

Két qua duoc trinh bay ¢ Bang 4.

Bang 4. Két qua khao sat d0 lap lai va d0 chum trung gian

SIB ORL
(%) (%)
KNV | STT C S . C So véi C S pic C So véi
(ug/mL) PIC | (ug/mL) | ham | (ug/mL) (uV,9) (ug/mL) ham
1y thuyét | V9| thucté |lwongly |1y thuyést " thucté | lugngly
thuyét thuyét
1 773159 | 50,59 | 101,18 1531635 | 255,88 102,35
2 763102 | 5020 | 100,04 1530247 | 256,08 102,43
3 so0 |760995 | 4889 | 9777 | .o [1585012 | 251,79 100,72
4 760822 | 50,67 | 101,34 1534448 | 260,95 104,38
5 759471 | 4946 | 9892 1535126 | 255,29 102,11
KNV1 6 761328 | 49,72 | 99,43 1535086 | 255,98 102,39
TB 4990 | 99,78 255,99 102,40
RSD (%) 1,37 1,14
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1 762168 49,22 98,44 1531911 259,78 103,91
2 760167 49,41 98,82 1534028 261,86 104,75
3 761172 48,50 97,00 1539965 257,73 103,09
KNV2 4 500 760463 48,83 97,65 2500 1531840 258,28 103,31
5 761724 49,52 99,03 1534448 261,94 104,78
6 762157 48,56 97,11 1531911 256,27 102,51
TB 49,01 98,01 259,31 103,72
RSD (%) 0,89 0,89

Két qua cho thdy, RSD(%) déu < 2%. Nhu vay, d6 chum ctia phuwong phap va
dd chum trung gian dat yéu cau.

3.2.6. Bo dung

Do ding ctia phuong phép duoc danh gid bang phwong phap thém chuan trén
mau thtr ¢6 chira s&n hoat chat & 3 mirc nong dd xap xi 80%, 100% va 120% so véi nong
dd ban dau.

Mobi mau dugc chudn bi doc 1ap va tiém 13p lai 3 [an trén hé thdng HPLC. Do
thu hoi (%) va do 1éch chuan tuong doi (RSD%) ctia d6 thu hoi duoc tinh toan dya trén
luwong chuan tim lai duoc sau khi trir di ham lwong nén ban dau so véi luong chuan da
thém vao. Két qua chi tiét duoc trinh bay ¢ Bang 5.

Bang 5. Két qua khao sat d6 dung cua phuong phap

Mau SIB ORL
Mau . .
the Nong d6 SIB ban dau: 47,78 (ug/mL) Nong d6 ORL ban dau: 225,87 (ug/mL)
o
N ND Spic A
. | Spicdd | NP 2l i | Ps
ND chuan Y chuan dd thir |ND chuan
~ . |thirthém| chudn thu ) . | thu
thém vao .. . thém thém thu hoi ..
chudgn | thu hoi hoi . ) hoi
(ug/mL) o vdo chuin | (ug/mL) .
wV.s) |(ug/mL)| (%) (%)
(ug/mL) | (uV.s)
1 1378568 | 39,26 98,16 2724978 | 204,99 | 102,09
40,0 1397007 | 39,97 99,93 200,0 2723326 | 202,27 | 101,13
1395813 | 39,35 98,38 2724009 | 199,62 | 99,81
80% TB 98,82 101,15
SD 0,98 1,14
RSD (%) 0,99 1,13
1556546 | 50,82 | 101,66 3014443 | 254,87 | 101,95
50,0 1555519 | 49,77 99,55 250,0 3014234 | 249,86 | 99,94
1558776 | 49,32 98,65 3022858 | 247,99 | 99,20
100% TB 99,95 100,36
SD 1,53 1,43
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RSD (%) 1,53 1,42
1 1710070 | 59,33 98,89 3358205 | 306,47 | 102,06
2 60,0 1707516 | 59,83 99,72 300,0 3323146 | 303,92 | 101,30
3 1710997 | 59,29 98,81 3317520 | 299,07 | 99,69
TB 99,14 101,05
120%
SD 0,51 1,25
RSD (%) 0,51 1,24

K&t qua cho thdy ty 1é thu hdi tai cic mitc ndng do khao sat déu nam trong
khoang 98,0 % dén 102,0 % véi RSD khong qua 2,0 % (P9 léch chuan (SD) thu duoc
qua cac muc nong do nam trong khoang 0,51 - 1,53 (d6i voi SIB) va 1,25 - 1,43 (d6i véi
ORL). Céc dit liéu nay khang dinh phuong phéap cé do dung dat yéu cau theo quy dinh
hién hanh [2,3,7,8]. Can c& vao gia tri SD nay, cac két qua dd thu hoi trung binh duoc
quy chuan lam tron dén 02 chit s6 sau ddu phdy thap phan.

3.2.7. Ap dung phan tich mau thuc té.

Phuwong phap da tham dinh duoc ap dung dé€ khao sat ham luong SIB va ORL
trong 71 san phdm ho tro giam can dwoc thu mua trén thi treong. D& dam bao tinh bao
mat thong tin va khach quan trong qua trinh phan tich, tén cdc mau san phdm khao sét
trong nghién ctru nay dugc ma héa dudi dang ky hiéu tie LAO1 dén LA71.

- Dung dich mau thtr: Nghién min, dong nhat mau, can chinh xac khoang 0,5 g
mau (hodc 1ay chinh x4c 0,5 ml néu mau dang léng) ch& phadm cho vao binh dinh mtc
dung tich 25,0 ml, thém khoang 15 ml hon hgp dung méi CAN - HsPO: pH 3,0 (80:20,
v/v), lac xody d€ tron déu, lac siéu am khoang 30 phut va dinh mic bang hon hop
dung mo6i CAN - HsPOs pH 3,0 (80:20, v/v). Loc qua mang loc 0,45 um truedc khi tiém
vao hé thong HPLC.

- Dua vao phuong trinh duwong chuan hoéi quy tuyén tinh da xay dung (y = ax +
b) va dién tich ctia pic SIB/ ORL trén sac ky d6 ctua dung dich thtr d& tinh ham luong
SIB/ORL c6 trong mau thu:

+ Ham luong SIB/ORL c6 trong mau thir ban dau duwoc tinh theo cong thic:
(5-b)xVxF

axm

C (ug/g hodc ug/mL) =

Trong do:

S: dién tich ctia pic SIB/ ORL ctia dung dich tht.

V: thé tich binh dinh muic da stt dung dé hoa tan mau (25,0 ml).
F: d6 pha loang mau (néu khéng pha loang thi F = 1).

a, b: hé s6 cta phuong trinh duwong chuan tuwong tng (y = ax +b)
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m: khéi lvong mau (g) hodc thé tich mau (ml) thuc t& da can/dong,.

Két qua thu duoc dwgce trinh bay trong Bang 6.

Bdng 6. K&t qua dinh luong cdc mau

STT Maiu Ham luvgng ORL (ug/g) Ham lugng SIB (ug/g)
1 LAO1 645,17 KPH
2 LAO2 742,55 KPH
3 LAO3 851,09 KPH
4 LAO4 KPH KPH
5 LAO5 457,11 KPH
6 LAO6 1.082,44 679,38
7 LAO7 1.393,16 981,02
8 LAO8 KPH KPH
9 LAO9 324,27 395,50
10 LA10 1.730,58 KPH
11 LA11 1.207,16 745,38
12 LA12 KPH KPH
13 LA13 2.574,32 KPH
14 LA14 262,86 KPH
15 LA15 448,59 KPH
16 LAl6 3.019,15 KPH
17 LA17 KPH KPH
18 LA18 361,79 683,41
19 LA19 1.702,04 941,66

20 LA20 2.569,58 1.114,92
21 LA21 2.909,01 KPH
22 LA22 867,73 KPH
23 LA23 337,19 KPH
24 LA24 KPH KPH
25 LA25 336,49 KPH
26 LA26 1.035,22 KPH
27 LA27 KPH KPH
28 LA28 1.980,64 2.092,97
29 LA29 316,59 KPH
30 LA30 726,58 KPH
31 LA31 KPH KPH
32 LA32 KPH KPH
33 LA33 KPH KPH
34 LA34 KPH KPH
35 LA35 KPH 53.817,98
36 LA36 KPH 19.130,65
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37 LA37 KPH 47.770,70
38 LA38 KPH 52.971,10
39 LA39 KPH 53.735,25
40 LA40 KPH KPH
41 LA41 KPH KPH
42 LA42 KPH KPH
43 LA43 KPH KPH
44 LA44 KPH KPH
45 LA45 KPH KPH
46 LA46 KPH KPH
47 LA47 KPH 105.191,07
48 LA48 KPH 36.318,03
49 LA49 KPH 20.707,11
50 LA50 KPH KPH
51 LA51 KPH 36.023,34
52 LA52 KPH KPH
53 LA53 KPH KPH
54 LA54 KPH KPH
55 LA55 KPH 10.756,26
56 LA56 KPH 37.220,22
57 LA57 KPH KPH
58 LA58 KPH KPH
59 LA59 KPH KPH
60 LA60 KPH 39.812,04
61 LA61 KPH KPH
62 LA62 KPH 66.998,02
63 LA63 KPH 29.604,05
64 LA64 KPH 24.866,32
65 LA65 KPH KPH
66 LA66 KPH KPH
67 LA67 KPH KPH
68 LA68 KPH KPH
69 LA69 KPH KPH
70 LA70 KPH 6.340,21
71 LA71 KPH KPH

(KPH: Khong phat hién, nghia la dwdi ngudng phat hién LOD ctia phuong phap)

3.3. Thao luan:

Céc thong s8 sac ky co ban dugc dinh huéng tham khao tir cdc nghién ctru
trude [4, 5, 6]. Hé dung moi gradient gom acetonitrile va dung dich HsPOs pH 3,0 (ty 1&
80:20, v/v) trén cot Inertsil ODS-3 da tach hoan toan hai chat véi cac pic sac ky doi
xting, sic nét. Viéc Iza chon budc séng phat hién ¢ 210 nm gitp t6i wu hda d6 nhay
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dong thoi loai bo hiéu qua tin hiéu nhiéu nén tir cic thanh phan phtic tap trong thuc
phdm. Két qua phan tich mau trang va mau thuc t&€ xac nhan khong c6 pic tap xuat
hién tai thoi gian Iwru teong tng ctia SIB va ORL.

Bén canh do¢, cdc gidi han phat hién (LOD) va dinh Irong (LOQ) trong nghién
ctu nay dugc xac dinh dua trén ty 1€ tin hiéu trén nhiéu (S/N) tryee tiép tir mAu thuc t&,
qua d6 da phan anh toan dién anh huong cua hién twong nhiéu nén trong phan tich
mau thuc phdm. Tréi lai, phéan 16n cac gia tri LOD/LOQ trong céc tai liéu tham khao [4,
5, 6] thuong dwoc khao sat trén dung dich chudn tinh khiét trong hé dung méi sach. Do
st khac biét vé ban chat nén mau va diéu kién khao sat, nhom tac gia khong tién hanh
so sanh tryec ti€p cac gia tri LOD/LOQ gitra nghién cttu nay véi cac cong bs trude.

Két qua thu duoc tir 71 mau khao sat da phéac hoa mot thuce trang phtic tap vé
tinh trang lam dung hoat chat cAm trong cic ch& phdm hd tro giam can. Ty 1& mau
duong tinh véi cac chat phan tich muc tiéu 1én t6i 40/71 mAau vi pham, chiém 56,3%,
phan anh su thi€éu hut trong kiém soat chat lwong cta cac san pham luu thong trén thi

treong.

biém dang cha y trong nghién ctu nay la sy hién dién dong thoi cua
sibutramine (nhém trc ché€ tai hdp thu monoamine trung wong) va orlistat (nhém tic
ché€ khong hoi phuc lipase duong tiéu hoda) trong 20,0% s6 mau vi pham. Day la sy
phdi hop nhim cong hudng co ché gy chan dn va ngan chan hép thu lipid. Tuy nhién,
dudi goc dd duoc 1am sang, sy hiép dong nay lam gia tang ap luc 1én hé thong tuan
hoan va gay r6i loan chuyén héa vitamin tan trong dau, dan dén cac phan ting c6 hai
cua thudc (ADRs) kho tién luong.

4. KET LUAN

Nghién cttu da xay dung va thdm dinh thanh cong quy trinh dinh luong dong
thoi sibutramine va orlistat bang phuong phép sac ky léng hiéu nang cao ghép ndi dau
do day diode (HPLC-DAD). Cac thong s6 thdm dinh bao gobm d6 dac hiéu, do tuyén
tinh, d¢ dang, d¢ chum, gidi han phat hién (LOD) va gidi han dinh lugng (LOQ) déu
dat yéu cau theo cac hudng dan hién hanh, khing dinh phuong phap hoan toan phu
hop dé€ ap dung cho cong tac kiém nghiém thuong quy.

Qua kiém nghiém thuc t€ 71 mau thuc pham giam can dang luu thong, két qua
ghi nhan 40 mau duong tinh véi chat cam, chiém ty 1€ 56,3%. Dang chu y, 20,0% s6
mau vi pham c6 hién twgng pha tron dong thoi ca hai hoat chédt véi ham luong 16n.
Viéc luu hanh cac san pham chtta hoat chat bi thu hoi nhu sibutramine tryc tiép de doa

an toan sttc khoe nguoi stt dung.
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Phuwong phap dé xudt khong chi cung cap mot cong cu phan tich tin cdy va
chinh xac, ma con dua ra nhitng dan ching thuc tién quan trong, hd tro dic luc cho cac
co quan quan ly trong cong tac giam sat chat luong san pham, kiém soat tinh trang pha
tron trai phép va bao vé stic khde cong dong.
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SIMULTANEOUS DETERMINATION OF SIBUTRAMINE AND ORLISTAT
AS ADULTERANTS IN WEIGHT-LOSS PRODUCTS
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ABSTRACT

The illegal adulteration of weight-loss products with synthetic drugs poses a
significant public health risk. This study developed and validated an HPLC-DAD
method for the simultaneous determination of sibutramine and orlistat in various
dietary supplement matrices. Analysis was performed on a C18 column, using a
gradient mobile phase of acetonitrile and phosphoric acid solution (pH 3.0) at a
flow rate of 0.5 mL/min. The method was validated for specificity, linearity,
precision, and accuracy according to ICH guidelines. Calibration curves showed
excellent linearity (R? > 0.999) for both analytes. Recovery rates ranged from 98.16%
to 101.66% for SIB and from 99.20% to 102.09% for ORL, with all RSD values below
3%. Screening of 71 commercial samples revealed a 56.3% violation rate (40/71
samples), including 8 samples (20.0%) containing a co-formulation of two active
ingredients, at concentrations exceeding therapeutic levels. The method is robust,
straightforward, and highly effective for routine market surveillance and

regulatory enforcement.

Keywords: Sibutramine, Orlistat, Adulteration, HPLC, Method validation.
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