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Summary

In recent years the use of herbal slimming supplements (HSS) has increased a lot in Vietnam.
Sibutramine’s group is one of the most occurring adulterants encountered in dietary supplements
with slimming recommendations and causes many serious health problems for people using it.
These adulterated dietary supplements often contain a herbal matrix. Therefore in order to identify
the adulterants in analysis laboratories, we need to develop an efficient analytical method for easy to
use equipment and techniques to perform an initial screening of samples. In this study, "H-NMR was
used as a complementary method for detecting HSS were adulterated with sibutramin. This method
allows analysis of the whole sample with detection of both active and inactive ingredients in these
complex matrices. The developed "H-NMR spectroscopy method was validated by comparing with
the sibutramin detection by LC-MS/MS technique. Twenty herbal slimming supplements in the
market were analysed by "H-NMR spectroscopy. Among the twenty formulations analyzed, two HSS
(S¢ and Sq3) were shown that were adulterated with sibutramin. In conclusion, the results of this
study showed the power of "H-NMR spectroscopy as a first-line method for the quick detection of
adulteration as sibutramin in herbal slimming supplements and providing an effective quality control
method.
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Dit van dé

Nhém thwc phdm bdo vé stc khoe
(TPBVSK) c6 tac dung hd tro gidm can thudc
nhom c6 tan s phat hién tron trai phép chat tan
dwoc cao nhéat, mét trong nhirng tan dwoc phé
bién dé la sibutramin. Hoat chat nay da bi cAm
lwu hanh & ca chau Au va Hoa Ky tir nam 2010.
Tai Viét Nam, nam 2011, Cuc quan ly Dwgc da
ra van ban dinh chi lwu hanh va thu hdi toan bd
thuéc chra hoat chat sibutramin. Sau d6, Bo Y
t& van lién tuc nhan bao cao clia cac Vién va
Trung tdm Kiém nghiém b&o cao phat hién
sibutramin trén trai phép trong TPBVSK co6 tac
dung gidm can nhw: Perfect Slim USA,
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Golean Detox, tra thdo méc Vy & Tea; tra thao
moc hoa sam déat... Thang 7/2018, Cuc Vé sinh
An toan thwc phdm da ra cong vin sb
3811/ATTP-SP vé viéc tdng cuwdng giam sat
sibutramin trong thwc phdm tai mét sb tinh
thanh. Vi vay, viéc phat hién dwgc sibutramin
tron trai phép trong TPBVSK & mét yéu cau
thye tién trong cong tac kiém soat an toan cla
loai san phdm nay. O Viét Nam, Vién Kiém
nghiém An toan vé sinh Thuc phdm (ATVSTP)
Quéc gia va Vién Dinh dwdng Quéc gia stir dung
ky thuat séc ky 16ng khéi phd LC/MS/MS dé
phan tich phat hién sibutramin, phwong phap
nay phai st dung chat chuan sibutramin, thoi
gian phan tich dai. Hién nay, c6 thé s& dung ky
thuat céng huwdng tir hat nhan (phd 'H-NMR)
phat hién cac chat cdm trong d6 c6 nhém
sibutramin. So v&i LC/MS/MS thi d6 nhay cla
'H-NMR thap hon, nhung chudn bi mau don
gian hon, thoi gian phan tich nhanh va chi can
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do mau chuan 1 1an dé xay dwng bd di liéu phd
chudn, sau d6 do phd mau th& cing dung méi
dé phat hién nhanh nhém sibutramin trong mau
TPBVSK. Trong nghién ctru nay, ching t0| phan
tich phat hién nhém sibutramin trén moét sé mau
TPBVSK c6 tac dung hd tro giam can dang lwu
hanh trén thi trwéng bang "H-NMR, ma & Viét
Nam chuwa c6 tac gid nao cong bd.

Do6i twong va phwong phap nghién cteru

D6i twong nghién clru

Cac mau TPBVSK va ché pham Péng dwoc
c6 tac dung gidm can bao ché dang ran (tra
gidm can, vién nang cirng), dau (vién nang
mém) dang lwu hanh trén thi trudng, dwoc thu
thap trén dia ban 6 tinh mién Bac, danh muc cac
mau phan tich dwoc ma héa nhw bang 1 dwoc
lwa chon dé nghién ctu.

Bang 1. Danh muc cac mau phén tich

STT Ky hiéu Dangbaoché Noildymdu STT Ky hiéu Dang baoché  Noildy mau
1 S1 Vién nang cieng  Thanh Hoa 11 S11 Cao dac Lao Cai
2 S2 Vién nang ceng ~ Thanh Hoa 12 S12 Vién nang clrng Thai Binh
3 S3 Vién nang ckng ~ Thanh Hoa 13 S13 Vién nang clrng Thai Binh
4 S4 Vién nang cirng Ninh Binh 14 S14 Vién nang clrng Lao Cai
5 S5 Tra gidm can Ninh Binh 15 S15 Vién nang cirng Lao Cai
6 S6 Tra giam can Thai Binh 16 S16 Vién nang clrng Thanh Hoa
7 S7 Vién nang clrng Ha Noi 17 S17 Vién nang clrng Lao Cai
8 S8 Vién nang cing Ha Noi 18 S18 Vién nang cirng Ha Noi
9 S9 Tra gidm can Lao Cai 19 S19 Tra gidm can Ha Néi
10 S10 Vién nang mém Ninh Binh 20 S20 Vién nang clrng Ha Noi
Nguyén vat liéu May lac vortex Thermolyne Maxi-Mix Il Type
Chat chudn déi chiéu: Sibutramin 37600, M37619-26 (M).

hydroclorid monohydrat (SIBU), C47H9CIoNO,
ham Ivgng 99,9%, CAS number 125494-59-9,
hang san xuat HPC Standards GmbH, Durc, sb 16
786547, 1o 50 mg.

Miu thuwc phdm bdo vé strc khoé
dwong tinh véi sibutramin

Cac mau thwc phdm bao vé strc khoé gidm
can dang vién nang Xi, Xz, X3, X4, dwoc xac
dinh dwong tinh sibutramin bang séc ki 16ng
khéi phd LC-MS/MS, mau lwu tai Vién Kiém
nghiém ATVSTP Qubc gia.

M4&u placebo

Mau thwc phdm bdo vé src khoé gidm can
dang vién nang Xs dwgc xac dinh la am tinh
sibutramin bang s&c ki 16ng khéi phd LC-
MS/MS, mau lwu tai Vién Kiém nghiém ATVSTP
Quéc gia.

Mau thd: 20 mau TPBNSK gidm can dang
vién nang dang Iwu hanh trén thj trwo'ng duoc ki

hléu twr 81 _820 (béng 1) }
Dung méi, héa chat: Cloroform (CDCl;
99,8 %) va methanol (CDsOD 99,8 %)

(Hang Merck) dung méi do phé cong huéng tir
hat nhan.

Thiét bi, dung cu: May phé cong huéng tir
hat nhan Brucker AM600 FT-NMR (Vién Han
[d&m Khoa hoc Viét Nam); May déng khd —
B& mén Cong nghiép Dwoc — Trwdng BH Duoc
Ha Noi; May siéu am Elmasonic S80H (Buc);

Phwong phap nghién ctru

Chét chuan sibutramin dwgc pha trong dung
moi methanol-d4 c6 ndng do 1 mg/mL Cac mau
TPBVSK (20 méau) c6 tac dung gidm can dugc
ki hiéu t» Sy dén S, dang lwu hanh trén thi
trwdng dwoc chiét xuat bang 3 ml methanol, l&c
xoay 10 phut, siéu am 15 phut, li tdm 4,000
vong/phut trong 5 phut, hat 1,5 ml dich trong, ¢cé
dung méi bang khi nito,, Iam khoé mau bang may
dong khé, thém 1 mL dung moi MeOD. Tién
hanh do pho "H-NMR cia mau chudn va cac
mau S; dén Sy trén may Brucker AM600 FT-
NMR. Phan tich pho "H-NMR cua mau thlr so
véi mau chuin bang phan mém Mestrenova
10.2 hoac TopSpin.

Keét qua va ban luan

Xay dwng va thdm dinh phwong phap
phat hién cac chat cam sibutramin trong
TPBVSK bang phé cong hwéng tir hat nhan
"H-NMR

Xay dwng phwong phdp xi& ly méu
sibutramin trong TPBVSK

Dwa vao d6 tan cla sibutramin hydroclorid
monohydrat tan trong MeOH (5 mg/mL) va tham
khao cac tai lieu xay dwng phwong phap phat
hién sibutramin bang LC-MS/MS va NMR, dung
méi  methanol duwoc Ilwa chon chiét xuét
sibutramin trong cac mau TPBVSK va do phd
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cong hwdng tir hat nhan 2467,

Phuong phap x& ly mau S|butram|n trong
TPBVSK duwgc xay dwng nhuv sau: dong nhat
mau TPBVSK, can chinh xac 0,1 g mau vao ong
falcon, thém 3 ml dung méi MeOH, lac xoay
trong 10 phut, siéu am 15 phat & nhiét do
phong, Iy tdm 4000 vong/phut trong 5 phut Hat
chinh xac 1,5 ml dich trong, c6 dung moi bang
khi nito, dong khd bang thlet b| déng khé, thém
1mL dung mdi MeOD do phd "H-NMR.

Tham dinh dé dic hiéu phwong phép
phén tich

Tién hanh do phd 1H-NMR mau tréng (dung
moi chiét xuét 1a MeOH) mau placebo (mau thoe
X5 dwgc xac dinh 1a &m tinh v&i sibutramin bang
LC/MS/MS) dung dich chuéan sibutramin trong
MeOD cé ndng d6 1 mg/mL, mau the (mau X,
dwgc xac dinh la dwong tinh_véi sibutramin
béng LC/MS/MS, hinh 2) va mau thi¢ X, thém
100 uL chuan sibutramin, két qua thdm dinh do
dac hiéu dugc trinh bay & hinh 3.

Phé cdng hudng twr hat nhén "H-NMR
clia chét chuén SIbutram/n

Dung dich chét chyan sibutramin pha trong
dung méi MeOD c¢é nong d6 1 mg/mL duoc do

"H-NMR. Trén phé 'H-NMR (600 MHz, CD;0D)
cla chéat chuan sibutramin thay xuét hién tin hiéu
multiphlet clia cac proton thom & vlng trwong
th&p c6 Jy 7,50 (4H, m). O ving trwéng cao xuét
hién tin hiéu doublet clia 2 nhom methyl & Jy
1,11 (3H, d, J = 6,6 Hz, H-14), 1,09 (3H, d,
J = 6,6 Hz, H-15) va tin hiéu singlet cia 2 nhém
methyl & phia triwong thap hon cda hai nhém nay
lien két vai di td nito & oy 2,65 (3H, br. s, H-16),
2,95 (3H, br. s, H-17). Bén canh d6, con cé cac
tin hiéu cda cac proton allphatlc & oy 1,48 -
3,83 ppm. DPéi chiéu véi cac tai lieu da cong bb
cac pic c6 dé dich chuyen hoa hoc cua cac
proton twong &ng véi chat chuan sibutramin do
trong MeOD, nhwng cé xé dich nho la do cac hé
dung méi khac nhau (bang 2).

Hinh 1. Céng thirc céu tao cia sibutramin g1

Bang 2. Phd "H-NMR cta sibutramin chuén

Chét chuan sibutramin

Chat sibutramin

1z TeT Ta]

Chét sibutramin Chét sibutramin

STT ox” " mult (J in Hz) o mult (JinHz) 64" “mult (Jin Hz) 64, ° mult (J in Hz)
1 _ _ _ _
2 7,50 m 7,44 m 747 m 7,45d (8,5)
3 7,654 (8,5)
4 - - - -
5 7,50 m 7,44 m 7,47 m 7,45d (8,5)
6 7,65d (8,5)
7 - - - -
8 2,47 m, 2,68 m 2,37 m,2,60m 249 m,260m 2,59 m,268m
9 2,02m; 1,89 m 1,78 m, 1,96 m 1,78 m, 1,98 m 1,64 m, 1,89 m
10 2,48 m,255m 241 m,249m 237Tm,241m 2,28m, 2,34 m
11 3,83 t (4,2) 3,63 dd (5,3; 7,2) 3,67 t (6,3) 3,76 £ (6,0)
12 1,48 m, 1,61 m 1,39 m, 1,53 m 1,39 m, 1,53 m 1,35 m
13 1,83 m 1,78 m 1,78 m 1,78 m
14 1,11d (6,6) 1,04 d (6,5) 1,04 d (6,5) 0,98 d (6,5)
15 1,09 d (6,6) 1,00 d (6,5) 1,01 d (6,5) 0,96 d (6,5)
16 2,26 br. s 2,19 br. s 2,19br.s 2,06 d (5,0)
17 2,95 br. s 2,81br.s 281br.s 3,77d (5,0)

a: 600 MHz; b: CD30D; c: 600 MHz; d: CD3;CN:D,0 (8:2); e: DMSO-ds

Két qua phan tich xac dinh cac mau duwong
tinh (X, va am tinh sibutramin (Xs) bang
LC/MS/MS

4 mau TPBVSK ki hiéu Xy, Xz, X3, X4 dwoc
xac dinh dwong tinh sibutramin va mau Xs
dwgc xac dinh am tinh sibutramin bang
LC/MS/MS, mau Iwu tai Vién Kiém nghiém
ATVSTP Quéc gia. Mau duogc tién hanh phan

tich theo phwong phap da xay dung, ket qua
cho thdy trén pho "H-NMR cla ca 4 mau X1,
Xz, X3, X4 déu xuat hién cac plc dac trwng cla
SIBU so voi phé cla chat chuan sibutramin va
mau Xs thi khéng xuét hién cac pic nay Két
qué nay hoan toan trung khép voi két qua phat
hién sibutramin dwong tinh bang phuvong phap
LC-MS/MS (hinh 2).

TAP CHI Y DUQC HQC SO 31 - THANG 10/2021

29



@ o @ =
S " AN YW

Phé "H-NMR cia mau X4

Are: 117870782337 Hesght: 116540 8015, AT: 11,92 mmn

]
Phé mau X4 \

K
1060 L
H i § ] i e X
e 2965872 6322 Fmght 2810221122 R &2 my
35 2
3 I
§ ® [ Pha chuén Sibutramin J
e
® |
i 1 3 i § § 7 i § 0 0 Wt

Time, min

SKD LC-MS/MS cla mau X4

Hinh 2. Két qua so sanh phuong phap "H-NMR va LC/MS/MS

banh g/a do déc hiéu cua phuong phap

Trén pho "H-NMR clia mau trdng dung moi
chiét xudt MeOH chi xuat hién pic tai vj tri
3,43 ppm twong (rng v&i pic dung méi chiét xuat
MeOH va khéng xuét hién pic cé do dich chuyén
hoa hoc twong dwong véi cac pic dac treng cla
sibutramin chuan (bang 2).

Trén phd "H-NMR clia m3u placebo (mAu thir
Xs dwoc xac dinh am tinh bang LC/MS/MS)
khéng xuat hién cac pic cé dod dich chuyén hoa

clia sibutramin chuén (bang 2).

Mau thtr (mau X4 dwoc xac dinh dwong tinh
sibutramin bang LC/MS/MS) xuét hién cac pic
c6 d6 dich chuyén hoa hoc twong dwong véi do
dich chuyén hoa hoc dic trwng chat chudn
sibutramin (bang 2).

Mau thtr dwoc thém 100 pL dung dich chuan
SIBU 1 mg/mL, trén phd 'H-NMR clia mau thiy
thém chuén co cwdng do cla cac tin hiéu bj xen
ph nhiéu hon so v&i méu thir d3c biét & vi tri

hoc twong dwong v&i pic dac trung H2-3-5-6 va H14-15.
L i
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[ i
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Hinh 3. Tham dinh d6 ddc hiéu cta phuwong phap
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Phat hién chat cadm sibutramin va dan
chat tron trai phép trong mét s6 TPBVSK
giam can bang phd céng hwéng tir hat nhan
"H-NMR

M&u chuén sibutramin va hai mwoi mau
TPBVSK gidm can duoc lay t thi trwdng danh
s tr Sy dén S,y dwoc phan tich theo phuwong
phap da xay dwng va do phdé 'H-NMR. Tién
hanh chéng phd "H-NMR clia 20 mau thir véi
chat chuan sibutramin bang phadn mém
Mestrenova 10.2 hay TopSpin. Két qud chdng
phd clia 20 mau thtr cho thdy mau Sg va mau
S43 ¢6 nhirng tin hiéu twong &¥ng v&i tin hiéu
clia chéat chuan sibutramin. Hinh 4 biéu dién két
qua chéng phd ctia mau thtr Sg tai cac viing cé
do chuyén dich hoa hoc tvr 9 dén 6,5 ppm,
ty 7 dén 4,5 ppm, tr 5 dén 2,5 ppm va ti
3 dén 1 ppm.

SIPUTRA-MeOD-1H

N

T két qua chdng phd ctia mau thir Sg va Sys
so v&i chat chuan sibutramin (hinh 4) cho thay
trén phd 'H-NMR (600 MHz, CD;0D) clia mau
thtr Sg va Sy3 xuat hién tin hiéu multiphlet cla
cac proton thom cé oy 7,46 (4H, m), tin hiéu
doublet cia 2 nhém methyl & oy 1,06 (3H, d,
J=6,6 Hz, H-14), 1,09 (3H, d, J = 6,6 Hz, H-15)
va cac tin hiéu clha cac proton aliphatic & Jy
1,48-3,83 ppm twong dwong véi phd cla chét
chuan sibutramin (bang 2), nhwng khéng xuét
hién tin hiéu singlet cia 2 nhém methyl lién két
voi di t6 nito & oy 2,65 (3H, br. s, H-16), 2,95
(3H, br. s, H-17). Két qua né?/ duoc so véi cac
tai liéu da cong bd trwac do B % cho thay, chat
trén trai phép vao mau Sg va Sy la
N-didesmethylsibutramin hydrochlorid, d&n chét
cla sibutramin hydrochlorid, vi sibutramin
hydrochlorid da bi khir 2 nhém methyl lién két
vai di td nito tai vi tri H-16 va H-17.

SIPUTRA-MeOD-1H

56-MeOD-1H

|

I
L T

Vung dé dich chuyén hoa hoc tir 9-6,5 ppm

SIPUTRA-MeOD-1H

W W i

I
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_j \ _L N i
§6-MeOD-14 3
& i

|

_./j . A A
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L
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Vung d6 dich chuyén hoa hoc tir 5-2,5 ppm

Viing dé dich chuyén hoa hoc tir 7-4,5 ppm

SIPUTRA-MeOD-1H
g3

Vung d6 dich chuyé&n hoa hoc tir 3-1 ppm

Hinh 4. Phé "H-NMR cta méu Sg so v6i phé "H-NMR
chat chuan sibutramin trong dung méi MeOD

TAP CHI Y DUQC HQC SO 31 - THANG 10/2021

31



Két luan

Phwong phap phé cdng hwdng tir hat nhan
'"H-NMR dé phat hién sibutramin trong mau
TPBVSK da Ilwa chon dung mdi chiét xuét 1a
MeOH, dung méi do phd la MeOD va thdm dinh
do dac hiéu dwa trén cac mau TPBVSK da dugc
xac dinh duwong tinh va &m tinh v&i sibutramin
béng phuwong phap LC/MS/MS tai Vién Kiém
nghiém Vé sinh An toan Thyc phém Quéc gia.
Ap dung phwong phap da xay dwng d& phan
tich 20 mau TPBVSK c¢6 tac dung hé tro giam
can dang lwu hanh trén thi trwong phat hién chat
trén trai phép vao mau Sz va Sz la
N-didesmethylsibutramin hydrochlorid, dan chét
clia sibutramin hydrochlorld Trén phd "H-NMR
(600 MHz, CD30D) ctia mau thr Sg va Si3 xuét
hién tin hiéu multiphlet cia cac proton thom cé
oy 7,46 (4H, m), tin hiéu doublet clia 2 nhém
methyl & oy 1,06 (3H, d, J = 6,6 Hz, H-14), 1,09
(3H, d, J = 6,6 Hz, H-15) va cac tin hiéu cla cac
proton aliphatic & oy 1,48-3,83 ppm twong tw
nhw sibutramin chudn, nhwng khong xuét hién
tin hiéu hai singlet & o4 2,65 (3H, br. s, H-16),
2,95 (3H, br. s, H-17) la do 2 nhom methyl lién
ket voi di tb nito da bj khir © Neu phan tich 2
mau Sg va Sq3 bang LC/MS/MS can phai co chat
chudn N-didesmethylsibutramin hydrochlorid,
trwdng hop chi phan tich so sanh véi chéat
chuén sibutramin cé thé mau thtr sé& bj am tinh
gia, vi khi do & ché d6 [M"H]" thi sibutramin
hydrochlorid co m/z 280 con
N- d|desmethyIS|butram|n hydrochlorid c6 m/z 1a
252 Pl Két qua nay cho thay khi xac dinh cac
chéat tron trai phép, ki thuat NMR cé th& dinh
danh dwoc cad cac dan chat (analogue) bi nha
san xuét tron trai phép dé tranh bj co' quan chirc
nang phat hién, ma phan tich bang ki thuéat
LC/MS/MS khé dinh tinh dwoc vi can phai so
sanh chat ddi chiéu dan chat nay. Vi vay, phé
cong hwdng tir hat nhan (NMR) c6 thé ap dung
dé sang loc phat hién nhanh céac thubc tan duwoc
va dan chét tron trai phép vao TPBVSK vi quy
trinh x& li mau don gidn, thoi gian do phd
nhanh, d6 dac hiéu cao. Déi v&i cac mau thir co
nén mau khoéng phirc tap va chi trén don chat
nhw mau Sg va Sy3 so sanh céc tin hiéu proton
c6 do dich chuyén hoa hoc cta chét can phan
tich v&i chat chuan va cac tai liéu da cong bd vé
phd "H-NMR. Béi v&i cac mau thir c6 nén mau
phtrc tap hay bj tron ’dong thdi cac chéat khac voi

sibutramin, can tiép tuc nghién ctru phd
1D-NMR va 2D-NMR clia mau tht va pho
1D-NMR va 2D-NMR cac chat chuén:

Sibutramin, phenolphtalein, orlistat, lorcaserin,
thudc loi tiéu nhom thiazid... do tfrong ciing dleu
kién dung mdi va so sanh bang phan mém
Mestrenova 10.2 hay TopSpin.

Nghién ctru nay thuéc dé tai cép truong theo
Quyét dinh sb6 578/QP-DHN ngay 24 théng 7
ndm 2020 cua Trwong BPai hoc Duwoc Ha NGi.
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