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Tém tit
Phuong phép sic ky long ghép khbi phd phan giai cao (LC- HRMS) da duoc xay dung de xé4c dinh dong thoi 11 chét hoa
dwoc tron trai phép trong thuc phim bao vé sic khée hd trg giam cin, bao gdm sibutramin, phenolphthalein,
desmethylsibutramin, didesmethylsibutramin, benzylsibutramin, chlorosibutramin, fenfluramin, lorcaserin, bumetanid,
orlistat va cetilistat. Cot sac ky Waters XBridge Cis (100 x 2,1 mm; 3,5 pm) dugc sir dung lam pha tinh. Pha dong gom dung
dich acid formic 0,1% trong nudc (A) va acetgnitril (B), dugc rtra giai theo chuong trinh gradient véi toc do dong 0,2
mL/phut. Nhiét do cot duoc duy tri ¢ 40°C va thé tich tiém mau 1a 2 pL. Viée phat hién duoc thue hién bang déu do khoi pho
sir dung nguon ion hoa phun dién tir gia nhiét & ché d6 ion dwong (HESI+). Mau dugc xir 1y bing phuong phap chiét rin—
long co6 hd tro siéu am, sau d6 1am sach bing than hoat tinh truge khi phan tich. Phuong phap duoc thdm dinh theo huéng
dan cua AQAC va Quyet dinh 2002/657/EC,d01 vOi cac chi tiéu v; tinh dac hiéu, tinh tL}yen tinh, d¢ dung va d6 chum. Két
qud cho thay phuong phap c6 tinh ddc hiéu tot va dap tng tinh tuyen tinh trong khodng nong d6 tir 50-200 ng/mL, v6i d6 thu
h6~i dat 80-1 10%, do 1ap lai nho hon 11% va d6 tai 1ap ndi b nho hon 15%. Phuong phap da duogc ap flung deé phan tich 87
mau thyc pham bdo vé ste khde thu thép trén thi truong Ha Noi trong giai doan tir thang 4 ndm 2025 dén thang 3 ndm 2026.
Két qua phat hién 27 mau c6 chtra cac chat hoa dugc tron trai phép.
Tir khéa: LC-HRMS; 11 chat trén tréi phép; Thuc pham bdo vé sirc khde hé tro giam cdn.
Summary

Development of a Method for Determination of Eleven Illicit Adulterants in Weight-Loss Dietary Supplements by
Liquid Chromatography-High Resolution Mass Spectrometry

Liquid chromatography-high resolution mass spectrometry (LC-HRMS) method was developed for the simultaneous
determination of eleven illicit adulterants in weight-loss dietary supplements, including sibutramine, phenolphthalein,
desmethylsibutramine, didesmethylsibutramine, benzylsibutramine, chlorosibutramin, fenfluramine, lorcaserin, bumetanide,
orlistat, and cetilistat. A Waters Xbridge Cis column (100 x 2.1 mm, 3.5 um) was used as the stationary phase. The mobile
phase consisted of 0.1% formic acid in water (A) and acetonitrile (B) under gradient elution at a flow rate of 0.2 mL/min. The
column temperature was maintained at 40°C, and the injection volume was 2 pL. Mass spectrometric detection was
performed using heated electrospray ionization in positive mode (HESI+). Samples were prepared by solid-liquid extraction
assisted by ultrasonication followed by clean-up with activated carbon prior to analysis. The method was validated according
to the guidelines of AOAC and 2002/657/EC for specificity, linearity, accuracy, and precision. The results showed good
specificity and linearity over the concentration range of 50-200 ng/mL, with recoveries of 80—110%, repeatability <11%, and
intermediate precision <15%. The method was applied to analyze 87 dietary supplement samples collected from the Hanoi
market between April 2025 and March 2026, of which 27 samples were found to contain illicit adulterants.

Keywords: LC-HRMS; 11 illicit adulterants; Weight-loss dietary supplements.

1. Pit van dé

Thira can va béo phi hién 1a van dé strc khoe
cong dong mang tinh toan ciu. Theo bao cdo cua
T6 chic Y té Thé gisi (2022), ty 1¢ béo phi &
ngudi truong thanh da ting gap doi va ¢ thanh
thiéu nién ting gap bdn 1an so voi nam 1990, véi
woc tinh trung binh 1/8 dan s6 thé giéi mac tinh
trang nay [1]. Tai Viét Nam, ty 1¢ thtra can, béo
phi dang ¢6 xu hudng gia taing nhanh chong, lién
quan mat thiét dén sy thay doi trong ché d6 dinh

dudng va 16i song. Pay 1a yéu té nguy co chinh
din dén cac bénh 1y méan tinh khong lay nhiém
nhu dai thao duong, tim mach va ung thu [2]. Bén
canh can thi¢p 16i song, viéc st dung thudc va
thyc pham bao vé siic khoe (TPBVSK) la nhiing
liéu phap hd tro pho bién trong kiém soat can
ning. Cac ché pham nay thuong c6 cong thirc da
thanh phan tir duoc lidu va cac ta dwoc hd tro.
Tuy nhién, tinh trang tron trai phép cac hoat chat
hoa dugc vao TPBVSK nham ting hiéu qua giam
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can dang tr¢ thanh van d¢ nghiém trong trong
kiém soat chat lwong. Viéc sir dung cac san pham
chira hoat chit khong cong bd t1em 4n nhleu nguy
co gy tac dung khong mong mudn nhu r6i loan
tam than, tang huyet ap, 4o giac, loan nhip tim
hodc cac bién c¢b tim mach nghiém trong khac
21,31 , ,

Nam 2021, B6 Y t€ da ban hanh thong tu so
10/2021/TT-BYT Quy dinh Danh muc chat cdm
sir dung trong san xuét, kinh doanh thuc phim
bao vé strc khoe, trong d6 bao gdm 11 chit sau:
Sibutramin, phenolphthalein, desmethylsibutramin,
didesmethylsibutramin, benzylsibutramin, chlorosibutramin,
fenfluramin, lorcaserin, bumetanid, orlistat,
cetilistat c6 tic dung hd tro giam can theo cac co
ché nhu tc ché cam giac thém an, nhuan tring,
loi tiéu, trc ché hap thu lipid [3]. Tuy nhién & Viét
Nam, cac nghién ctru mdi chi tdp trung vao phat
hién phenolphthalein, sibutramin va dan chat
[4],[5],[6] bang HPLC-PDA va LC-MS/MS. Viéc
phan tich chit cAm trong nén mau phuc tap nhu
thyc pham bao vé sirc khoe yéu cau phuong phap
c6 d dic hiéu, do chinh x4c cao. Trén thé gidi da
c6 mot sb nghién ciru bang k§ thuat LC-HRMS
dé‘xéc dinh cac chat tron trai phép trong thuc
phim bao vé suc khoe [8],[10], tuy nhién cic
nghién clru nay tép trung vao viée sang loc nhleu
chat tron thudc cdc nhém khic nhau bao gdm
nhom giam can, nhom tang cuong sinh 1y, nhom
khang H1... Déi v&i nhom giam can, 2 nghién
ctru ndy méi chi tip trung vao cac chét wc ché
cam giac thém an bao gdm: sibutramin va cac dan
chit, fenfluramin... chua c6 nghién ctru nao danh
gid trén cac chat hd trg giam can theo nhiéu co
ché bao gém ca chit nhuan trang, loi tiéu va uc
ché hip thu lipid. Do d6, nghién ciru nay duoc
thue hién v6i muc tiéu xdy dung phuong phap
LC-HRMS xac dinh 11 chat tron trai phép trong
TPBVSK dang ran hd tro giam can thudc danh
muc chét cAm sir dung trong san xuat, kinh doanh
TPBVSK, ddng thoi tng dung phat hién cac chat
nay tron trai phép trong cac ché phdm TPBVSK
dang luu hanh trén thi truong.

2. P6i twong va phwong phap nghién ciru

2.1. Héa chat

Chat chudn: Sibutramin (SIB) cua hing TRC
do tinh khiét 92,14%, so 16: 1-DXX-80-1;
Phenolphthalein (PHE) ctia hing LGC d6 tinh khiét
99,9%, s6 10: G1339360; Desmethylsibutramin
(DSB) cua hing TRC d6 tinh khiét 99,86%, s6 16: 7-
THT-129-2; Didesmethylsibutramin (DDSB) cta

hang LGC d tinh khiét 99,39%, sb 16: 6-MIE-80-1;
Benzylsibutramin (BSB) ctia hing HPC d6 tinh khiét
99,99%, s6 16 827752; Chlorosibutramin (CSB) cua
hang TRC db tinh khiét 100,00%, s 16: 1-WAI-110-
1; Fenfluramin (FEN) cta hing LGC d¢ tinh khiét
99,60%, s6 16: 1075687; Lorcaserin (LOR) ctia hing
TRC db tinh khiét 99,71%, s6 16: 711957255-1-1;
Bumetanid (BUM) cua hing Sigma do tinh khiét
100,60%, s6 16: BCCH9911; Orlistat (ORL) ciia
hang CATO do tinh khiét 98,7%, s6 16: 0211-RG-
0077; va Cetilistat (CET) cta hdng LGC d6 tinh
khiét 99,16%, s6 16: 12-GHZ-83-1.

Mau nen (mau placebo): bao gorn mau nén nang
ctmg va mau nén tra thao mdc. Mau nén 1 nang cimg
duoc chuan bi tir hdn hop 1 g bot cia mdi dugc liéu
g(‘Sm: Son tra, Mach nha, Thao quyét minh, Trach ta,
Kim tién thao, Y di, Xa tién tir, RAu méo, Dai hoang,
Phan ta diép, Bim bim, Ma tir nhan, La sen, Actiso va
Ché day. Hon hop ndy dugc phdi tron dong luong
véi cac ta dugc bao gom 10 g lactose va 0,5 g talc.
Mau nén tra thao mdc duoe chuin bi tir hdn hoplg
bot mdi duge liéu: Bi dao, ché day, can tiy, tao xanh
va céc ta duge 5 g sucrose, 5 g glucose.

Mau tw tgo: Mau nén co thém cac chit chuén
nghién ctru voi ti 1¢ nhét dinh. ‘

Mau thir: 87 mau thuc phém bao vé€ stc khoe
duoc mua trén thi truong Ha Noi trong khoang thoi
gian tir thang 4 nam 2025 dén thang 3 nim 2026.

Dung méi, héa chdt: Pat tiéu chun tinh khiét LC-
MS va tinh khiét phan tich.

2.2. Thiét bi

Thiét bi chinh ding trong nghién ciru 13 hé thong
sic ky long hiéu ning cao ghép ni véi dau do khdi
phd phin gidi cao (LC-HRMS), model Ultimate
3000 — Q Exactive (Thermo Fisher Scientific, Hoa
Ky).

2.3. Phwong phap

Xir If mau: Dya trén céc tai liéu tham khao
[4],[51.[61,[71,[8],[9],[10], quy trinh xtr Iy mau dy
kién nhu sau: mau thu dugce dong nhat, can chinh
xac khoang 2 g vao ong ly tm dung tich 50 mL.
Thém dung mdi chiét thich hop, siéu 4m & tan sb
40 kHz, nhiét 46 35°C trong 30 phut, sau do ly
tam dé thu dich chiét. Phan dich chiét duoc
chuyén vao binh dinh muc phu hop. Qua trinh
chiét dwoc 1ap lai lan tha hai, gop cac dich chiét
va dinh mac dén vach béng dung moi chiét. Dich
chiét sau d6 dugc loc qua gidy loc bang xanh dinh
luong. Hut 1 mL dich chiét cho vao éng ly tam 2
mL, thém mot lwong xac dinh bdt than hoat tinh
(graphitized carbon black), lic vortex khoang 30
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gidy, sau do ly tam va loc qua mang loc 0,2 pm
trude khi phan tich. Dbi voi cac mau duong tinh c¢6
ham luong chét phan tich cao c6 thé tién hanh pha
loang mau dén nong do phii hop trude khi phan tich.
Tién hanh khao sat dung mdi chiét, thé tich dung
moi va lugng bot lam sach dé thu duoc hiéu suit
chiét cao va 6n dinh nhét.

Diéu kién khoi phé: Dua trén céc tai liéu tham
khao [8],[10] va tinh ning t6i wu héa dua cua
thiét bi. Tiém dung dich chuan hdn hop 11 chét
phan tich khong qua cot vao hé théng MS dé xac
dinh thong $6 may khdi phé, manh ion me, ion
con didc trung ctia mdi chat phan tich dya trén thur
vién phd m/z cloud.

Diéu kién sdc ky: Dua vao nghién ctu [5-10]
va diéu kién sin co cac chit duoc tach bang cot
Waters Xbridge Cis (100 x 2,1 mm; 3,5 pm). Pha
dong gdm acid formic 0,1% trong nudc (A) va
acetonitril (B); ché d6 pha dong: gradient (0 — 3
phuat: 10 — 50% B; 3 — 5 phit: 50 — 95% B; 5
— 20 phat: 95% B; 20 — 21 phat: 95 — 10% B
21 — 25 phut: 10% B). Téc d6 dong cua pha
dong dugc duy tri ¢ 0,2 mL/phat, nhiét do cot
duoc gilt & 40°C va thé tich tiém méu 13 2 pL.

Tham dinh phwong phdp: Theo huéng dan cia
AOAC [11] vdi céc tiéu chi gdm do phu hop cua

hé théng, dd dac hiéu, khoang tuyén tinh, gidi han
phat hién (MDL), gi6i han dinh luong (MQL), d6
dtng va d6 chinh xac.

Ung dung: Mau thir 1a cdc mau thyc phdm bao
vé€ suc khoe dugc xur 1y va phan tich theo phuong
phap da xay dung. Chat phan tich dugc xac nhin
dua vao thoi gian luu, ion me va ty 1€ cac ion con.
Tinh két qua dwa vao dudng chuin xdy dung
trong cung ngay phan tich vai R? > 0,995.

3. Két qua nghién ctru

3.1. Xay dung phuong phdp phan tich

Khao sat, lya chon diéu kién khdi pho

Str dung dung dich chuan hdn hop 11 chét
phan tich nong d6 mdi chit 200 ng/mL tiém
khong qua cot vao hé théng MS dé xac dinh
manh ion me va cac manh ion con, két hop tham
khao thu vién phd khdi m/z cloud. Két qua cua
qué trinh t8i vu héa nhu sau ché d6 ion héa phun
dién dwong c6 hd tro nhiét (HESI+) gom dién ap
dau phun: +3500 V; nhiét d6 hoa hoi 320°C; tbc
d6 khi héa hoi: 17,5 L/phuat va tdc d6 khi hd tro 6
L/phit, nang luong va cham 0, 10, 30, 60 eV. lon
me cta cac chit dugc st dung dé dinh luong voi
nang luong va cham 0 eV va cac ion con dugc st
dung d¢é dinh tinh duoc trinh bay trong Bang 1.

Bang 1. Diéu kién khoi pho cua cac chat phan tich

Chit phan tich Ion me (m/z7) Ion con (m/7)
SIB 280,1827 125,0159; 139,0314; 153,0471; 179,0628
PHE 319,0965 141,0703; 197,0603; 225,0552
DDSB 252,1514 125,0157; 139,0313; 153,0469
DSB 266,1670 125,0158; 139,0313; 153,0470; 179,0627
BSB 314,1670 91,0550; 125,0158; 177,0471
CSB 314,1437 91,0550; 158,9767; 172,9925; 187,0081
FEN 232,1308 159,0420; 187,0734; 200,0687
LOR 196,0888 144,0938; 151,0314; 179,0627
BUM 365,1166 184,0762; 240,1389; 284,1289
ORL 496,3997 114,0920; 160,0974; 319,3005
CET 402,3003 160,0399; 178,0505; 104,0502

Céc diéu kién vé khdi phé va diéu kién sic ky
d3 lwa chon cho phép tach dwogc cac chat nghién
clu ¢co pic gon, can dbi, thoi gian phén tich
twong d6i ngan. Dac biét, cac thong s6 vé MS
cua phuong phap dat yéu ciu theo quy dinh cua
Chau Au (2021/808/EC) khi ¢6 tir 10 dén 12,5
diém IP (1 ion me, 3-4 ion con dé dinh tlnh) [12].

Khao sat, lyra chon diéu kién xir ly mau

Thyc hién khao sat trén nén mau rin (nang
cimg) thém chuin & muc 50 ppb (101 v6i moi chat.
Tién hanh phan tich lap lai 3 lan. Két qua mdi lan

khao sat dwgc danh gia qua do thu hdi cia cac
chét trong mau phan tich.

Khao sat dung moéi chiét: Bén dung méi chiét
gém methanol 50%, acetonitril, methanol va
ethanol dugc khao sat. Két qua cho thiy
methanol cho hiéu suét chiét cao nhat d6i véi hau
hét cac chit phan tich, voi do thu hdi dao dong tir
87,6-102% cao hon so vdi methanol 50% (76,1—
95,8%), acetonitril (80,2-97,5%) va ethanol
(85,8-95,8%) (Hinh 1). Do d6, methanol dugc
lya chon lam dung moi chiét.
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Hinh 1. Két qua khao sat dung méi chiét

Khao sat thé tich dung moi chiét: Thé tich
dung moi chiét dugc khao sat & ba muc 20 mL
(10 mL x 2 14n), 40 mL (20 mL x 2 14n) va 80
mL (40 mL x 2 lan). Két qua cho thdy khi sir
dung 20 mL dung méi, mot s6 chit co dd thu hoi

thip nhu lorcaserin (81,76%) va orlistat (83,82%).

Khi tang thé tich dung méi 1én 40 mL, do thu hoi
ctia hau hét cic chat phén tich ting rd rét va nam
trong khoang 91,92-102,0%. Viéc tiép tuc ting
thé tich dung moéi 1én 80 mL khong cai thién
dang ké hiéu suét chiét, véi do thu hoi tir 88,31%
dén 102,9%. Do d6, 40 mL dung mdi duogc lya
chon 1am thé tich chiét. Dich chiét 2 1an dugc
g0p vao binh dinh mirc 50 mL va dinh mirc d&én

vach bang methanol.

DDsE

100:0

0.0 -

B0.0 :

ano i

0.0 -
0.0 d :
5B PHE  DSE

B thu & (%)

B5E C5B FEM LGR CRL CET

Khao sat lugng bot lam sach: Luong bot 1am
sach duoc khao sat & bdn mirc 0 g;,0,05¢g 0,1 g
va 0,2 g. Két qua cho thiy khi khong st dung bot
lam sach, dap ung phan tich ciia cic chit tuong
d6i cao, tuy nhién dung dich sau chiét c6 mau
sam do cac chat mau c6 trong nén miu cé thé anh
huong t6i hé thdng phan tich. Khi bd sung bot
lam sach voi lugng 0,05-0,1 g, d6 thu hdi cua
hau hét cac chit van duy tri trong khoang 94,0—
102%, déng thoi mau sic cua dung dich dugc cai
thién ro rét. Khi tang luong bot lam sach 1én 0,2
g, do thu hdi cia mot s chat giam dang Ké,
chang han lorcaserin (84,18%) va orlistat
(78,98%), c6 thé do xdy ra hién twong hip phu
mot phan chit phan tich (Hinh 2). Do d6, lya
chon 0,1 g bot 1am sach sir dung trong qua trinh
xtr ly mau.

BLIN

BOzE005smMO1g®m0lg

Hinh 2. Két qua khao sat bot 1am sach trong xir Iy mau

3.2. Thiam dinh phwong phap

P phit hop hé théng

Do phu hop ctia hé théng phan tich dugc danh
gia thong qua d¢ lap lai (RSD) cua thoi gian luu
va dién tich pic khi tiém lip lai 6 1an vao hé

thong LC-HRMS dung dich chuan hén hop 11
chat nong d9 200 ng/mL. Két qua cho thiy gia tri
RSD ciia thoi gian luu cta 11 chat déu nhod hon
1,00% (thap nhat 14 0,21% d6i voi ORL, cao nhat
0,54% dbi véi PHE va FEN) va gia tri RSD cua
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dién tich pic cua tit ca cac chit déu nhoé hon
3,00% (thap nhét 1a 1,45% ddi v6i SIB, cao nhit
2,65% dbi voi CSB va CET) dép tmg theo yéu
cau cua AOAC 2016.

D¢ dic hi¢u

Do dac hiéu cua phuong phap dugce danh
gia thong qua két qua phan tich trén cac mau
nén (mau trang) mau chuan hon hop va mau
nén thém chuén, nong d6 mdi chat 1a 50
ng/mL. Két qua mdi chit déu c6 manh ion

.

3.8.8888

me va cac manh ion con tuong tng nhu trong
Bang 1. Hinh 3 1a séc ky d6 chét phan tich &
ché do dinh lwgng cho thdy sdc ky db mau
tring khong xuat hién pic trung voi thoi gian
lwu ciia cac chat phén tich trén sac ky do mau
chuén; cac pic xuat hién trén sic ky d6 miu
nén thém chuén c6 thoi gian luu tring véi pic
tuong Ung cua cac chat trong mau chuén, cac
pic déu co hinh dang dep, can dm Nhu vay,

'phu:(mg phap dap Gmg yéu cau vé do dic hiéu.

¥essfrusesfs

veeed

DT S50 3608 130 1035 8.5 02208 285

b) Méu chuan hdn hop

Ba8sE

[} H i 5 H o

LA

) c) Mau tring thém chudn
Hinh 3. Sac ky d6 danh gia d¢ déc hi¢u cua phuong phap
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Khodng ndng dj tuyén tinh

Tién hanh phan tich diy chuan hdén hop ¢ 6
mirc nong d6 5, 10, 20, 50, 100, 200 ng/mL déi
v6i mdi chit. Két qua (Bang 2) cho thdy phuong
trinh hdi quy ctia cac chat déu co hé sO tuong
quan R2 16n hon 0,995, d6 chéch tai tat ca cac
diém nong d6 déu khong qua 15%. Do do, trong
khoang nong d6 khio sat c6 moi tuong quan

tuyén tinh chéat ch€ gitra dién tich pic va néng do
chat phan tich tuong ung Két _qua cho thiy co su
twrong quan tuyén tinh gitra ndng d6 va dién tich
pic trong khoang nong d6 khao sat, 36 dung tinh
lai tr duong chuan ciia cac chat phan tich tai
ndng do trong day chudn déu < 15%, dat yéu cau
theo AOAC [11].

Bing 2. Két qua dénh gi4 khoang nong d6 tuyén tinh

Chét phan tich Phwong trinh dwong chuén Hé s6 twong quan % Do chéch p-value
SIB y =4873512 x + 3275438 0,99929 -3,44 - 1,89 0,588
PHE y =1162389 x - 816489 0,99954 -2,42 - 6,81 0,422
DSB y =13325720 x + 7636384 0,99994 -2,07 - 1,89 0,072

DDSB y =808212 x - 777583 0,99794 -4,26 - 13,2 0,562
BSB y =5805213 x + 2460611 0,99981 -1,03 - 5,85 0,321
CSB y = 5583598 x - 588837 0,99944 -3,48-6,71 0,874
FEN y=16271489 x - 2126849 0,99882 -13,0 - 3,47 0,915
LOR y =5688894 x + 2588980 0,99757 -10,7 - 6,09 0,829
BUM y =1064034 x - 2036161 0,99693 -10,2 - 13,6 0,296
ORL y =75259 x - 31341 0,99882 -6,58 - 13,3 0,501
CET y=1018654 x + 2131556 0,99917 -10,9 - 3,06 0,107

MDL va MQL phan tich vao nén mau ¢ 3 mirc nong do (thap,

Gi6i1 han phat hién va gioi han dinh lugng cua
phwong phap duogc xac dinh bang cach phan tich
lap lai 10 14n mAu thém chudn & mic ham luong
125 ng/g twong ung voi muc ndng d6 5 ng/mL
cua cac chit trong dung dich trudc khi phén tich.
Tinh gia tri MDL = 3 x SD, MQL = 10 x SD, R
=X/MDL [13]. Két qua cho thdy MDL, MQL cua
cac chat trén duoc trinh bay trong bang 3 véi gia
trj R trong khoang tir 4 dén 10, cho thdy MDL,
MQL tinh toan dugc 1a tin cay.

Do thu hdi va dp tai Lip

Do thu hdi va do lap lai duge xac dinh bang
cach thém chinh x4c lwong chuin cua 11 chét

trung binh, cao) phu hop. Nong do chuan trén
mau ¢ 3 mic lan luot 1a 125, 1250, 5000 ng/g
trong tng véi mac ndéng do 5, 50, 200 ng/mL
trude khi phan tich dbi véi ca 11 chat nghién ciru.
Mbi mirc n(“)ng do tién hanh lap lai 6 lan. Do
dung va d¢ tai 1ap (d6 chinh xac khac ngay) duoc
tién hanh twong tu nhung vao ngay phan tich
khéc va danh gia ket qua dua trén so li€u cua 2
ngay phan tich mdi ngay phan tich 1ap lai 6 1an.
Két qua cho thdy phuong phép c6 do ding va do
tai lap dap tng theo yéu cau cia AOAC [11] trén
¢4 2 nén nang ctng va tra (Bang 3).

Bing 3. Két qua danh gia do ding va do chinh xac ctia phuong phap

Chit Nén miu RSD; (%) RSDR (%) PTH (%) MDL (ng/g) MQL (ng/g)
gp  Nang clng 2,68-7,76 2,69-7,24 86,4-106 28,1 93,7
Tra 1,63-8,07 2,52-738 80,9-107 28,9 96,3
ppp | Nang clmg 1,24-3,92 4.41-8.74 96,9108 15,0 50,1
Tra 3,03-3,68 5,43-7,29 93,1-109 20,1 66.9
psp | Nang clng 2,07-6,33 2,36-6,45 80,9-106 253 84.4
Tra 2,21-3,96 2,49-545 86,3108 23,6 78,7
DDSB Nang cling 2,82-12.4 4,31-9,59 81,9-108 30,6 102
Tra 2,87-5,15 3,76-5,94 87,0-102 27,0 89,9
pgp | Nangcimg 1,79-5,49 2,20-10,4 80,8—108 28,9 96,2
Tra 1,86-3,56 2,33-6,15 86,7-108 25,9 86,4
csp | Nang clng 1,93-6,45 4,65-6,95 84,4-100 30,0 100
Tra 1,51-4,59 4,84-7.40 86,0-97.6 26,7 89,0
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ppn | Nang clmg 1,40-4,54 4,79-7,05 81,6-95,5 26,0 86,8
Tra 2,90-6,72 3,88-6,62 86,5-104 25,9 86,3
Lop | Nang cimg 1,94-5,14 3,90-5,80 83,4-97.6 15,7 52,3
Tra 2,13-7,58 4,16-7,81 83,2-105 27,5 91,5
BUM Nang cliing 4,37-9,45 4,49-7,77 82,2-108 26,1 86,9
Tra 2,35-8,65 5,80-7,02 83,3-108 26,5 88,3
ORL Nang cliing 1,21-3,03 2,13-6,06 98,1-108 18,5 61,5
Tra 1,13-3,11 2,98-5,84 93,5-107 19,9 66,2
CET Nang cling 1,81-4,11 4,36-5,96 97,2-108 16,4 54,8
Tra 1,60-5,08 4,31-6,91 94,9109 21,9 72,9
3.3. Ung dung gdm 54 mau vién nang cimg va 33 mau tra. Két

qua cho thiy c6 27 miu dwong tinh voi chat
nghién ctu, dugc trinh bay trong bang 4 va minh
hoa & Hinh 4.

Ap dung phuong phap di xay dung phan tich
trén 87 mau thyc pham bao vé stic khoe dugc thu
thap trén thi truong Ha Noi trong giai doan tir
thang 4 nam 2025 dén thang 3 nim 2026, bao

Bing 4. Két qua cac mau duong tinh voi chit phan tich

. o Ham lugng (mg/g)
STT Mau thiw Dang bao ché

SIB PHE DSB BSB ORL
1 NC11 Nang cting 24 5,96 - - -
2 NC17 Nang cliing 2,56 9,87 - - -
3 NC34 Nang cing 11,2 - 0,311 0,32 -
4 NC35 Nang cting 6,33 - 0,915 0,184 -
5 NC42 Nang cung 9,47 - 0,315 - -
6 NC43 Nang ciing 0,457 - - - -
7 NC46 Nang cung 1,38 - - - -
8 NC48 Nang cung 2,5 - 0,136 0,107 -
9 NC49 Nang ciing 3,51 - 0,67 - -
10 NCS55 Nang cting 12,2 - 0,178 0,381 -
11 NC58 Nang cung 10,1 - 0,186 - -
12 NC61 Nang cing 14,1 - 0,251 0,48 -
13 NC66 Nang cliing 0,114 - - - -
14 NC72 Nang cting 10,6 - 0,161 - -
15 NC73 Nang cung 4,38 1,73 0,111 - -

16 NCI1 Nang ciing - - - - 187

17 NC98 Nang ciing - - - - 42,1
18 NCI116 Nang ctiing 39,5 479 0,18 - -
19 NC128 Nang cting 32,7 52,4 0,28 - -
20 NC146 Nang cliing - 8,1 - - -
21 T23 Tra 10,7 11,3 - - -
22 T57 Tra 17,6 - - - -
23 T60 Tra 7,83 - 0,382 0,116 -
24 T108 Tra 37,1 47,9 - - -
25 T126 Tra 6,74 0,63 - - -
26 T130 Tra 4,1 0,4 - - -
27 T131 Tra 16,8 0,5 - - -
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Hinh 4. Séic ky db mau thuc NC73 duong tinh vai SIB, DSB, PHE

4. Ban luan

So v6i cac cong bd st dung HPLC-PDA [5]
hodc LC-MS/MS [4],[6],[7],[9] nghién curu nay
mo rong pham vi phan tich 1én 11 hoat chat, bao
gdém ca nhém e ché enzym lipase (ORL, CET)
va cac dan xuat méi ctia sibutramin (BSB, CSB).
Viéc tng dung ky thuat HRMS Orbitrap voi do

phan giai cao va do chinh xac khdi tuyét ddi gitip
t6i wu héa do dic hiéu va d6 nhay. Uu thé vuot
troi ctia dau do nay 1a kha ning phan biét cac chat
¢6 khéi lwong dinh danh twong dong nhu BSB
(m/z 314,1670) va chlorosibutramin (m/z
314,1437) dya trén khéi lwong chinh xac — diéu
ma hé thong MS/MS tor cuc ba (QqQ) truyen
thong kho thuc hién néu thiéu su tach sic ky
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hoan toan. Ngoai ra, gidi han dinh luong (MQL)
cta phuong phap dat muc tuong duong voi cac
nghién ctru LC-HRMS quéc té hién nay [8],[10].

Két qua phéan tich mau thyc phat hién duoc
5/11 chat gom SIB, PHE, DSB, BSB va ORL
chiém 31,0 % tong s6 mu nghién ctru (27/87).
Phat hién 20/27 mau (chiém 74 ,1%) duong tinh
v6i 2 — 3 chét phan tich trong 1 miu, cic mau
duong tinh nay tao ra sy cong gop ddc tinh khi str
dung. Pic biét, nghién ctru da ghi nhan hai mau
dwong tinh vé6i Orlistat (ORL); ddy 1a mot chat
trc ché enzym lipase chua timg dugc ghi nhan
trong cac bdo céo vé tinh trang tron trai phép tai
Viét Nam trude day. Két qua phan tich ciing cho
thiy khi so sinh két qua dinh luong ddi véi
Sibutramin, ham lugng cao nhit ghi nhan duoc
1én t61 39,5 mg/g gap 4 lan ! lidu tac dung 1a 10
mg/ngay néu sir dung 1 g mau 1 ngay [14]. Cac
mau duong tinh nay déu khong c6 s6 dang ky/sb
cong bd va dugec mua bang cach dit hang trén
mang hodc ngudi dung nghi ngd cung cip. Do

vy, ngudi ding can cin nhic ngudn cung cip
khi str dung san pham thuc phim bao vé sirc khoe.
5. Két luan

Nghién ctu da xay dung duoc phuong phap LC-
HRMS xéc dinh ddng thoi 11 chat héa duogce c6 tac
dung giam can tron trai phép trong TPBVSK. Mau
thtr dugc xtr ly nhanh, don gian. Phuong phap phan
tich ¢6 d6 dac hi€u cao, gioi han phat hién thép, do
chinh x4c va d6 dang dap tmg yéu cau ciia AOAC
2016. Nghién ctru da phan tich va phat hién 31,0 %
mau duong tinh (27 trong 87 mau thir nghiém) véi
5 trong 11 chét nghién ciru voi mirc ham luong tir
0,107 — 187 mg/g. Phuong phap c6 tinh kha thi cao,
do d6 c6 thé 4p dung trong phan tich thudong qui
nhdm giam sat sy tron bt hop phap cac chét giam
can nghién ctru trong san pham TPBVSK phuc vu
cong tac quan ly va nguoi tiéu dung.

Loi cAm on: Nghz}énaiundydwchgtmlahhpiu'tz‘fdétdithuo”c
quy NAFOSTED “Nghlen cinu phdt trien phuong phdp xdc dinh
motsoduocchattmnlantmngtimcphmnbaovesuck}wehotm
sinh y nam, gigm cdn, diéu hoa diong huyét va huyét dp’ giai doan
2023-2026.
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