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Phu'dng phap sac ky 16ng hiéu nang cao (HPLC) dugc phat trién cho viéc xac dinh sibutramin trong
cac san pham giam can ty nhién duéi dang vién nang cting va vién nang mém. Hé thong HPLC véi
cot C18, nhiét dd co6t dudc dat 6 30°C trong khi phan tich, detector sii dung PDA L = 225 nm, toc dé
dong 1,0 ml/min vé&i pha déng gém acetonitrile va dung dich dém kali dihydrophosphate 0,05M cé
pH = 4,0 (thanh phan clia pha déng dugc thay déi theo chuong trinh gradient), thé tich boam mau 50
pl. Phuong phap da dugc xac nhan day du gia tri st dung va dugc dung dé xac dinh sibutramine
trong 34 san pham giam can ban trén thi trudng. Két qua cho thay, c6 11 san pham cé sibutramine
6 ham lugng ti 11,0 mg dén 34,6 mg cho dang vién nang.

Tu khéa: HPLC, phuong phép xdc dinh, sibutramin, thuc pham gidm céan.

Chi sé phéan loai 2.10

DETERMINATION OF SIBUTRAMINE ILLEGALLY
DPRESENTED IN WEIGHT LO&& PRODUCTS BY HIGH
PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC)

Summary

A simple reversed-phase HPLC method has been
developed for the determination of sibutramine
in natural slimming products under forms of hard
capsules and soft capsules. For chromatography
system, the method has used a C18 column maintained
at 30°C during analysis, a PDA detector set at 225 nm,
a flow rate of 1.0 ml per minute with mobile phase
consisting of acetonitrile and a 0.05M solution of
potassium dihydrophosphate with pH adjusted to 4.0
(the composition of mobile phase has been controlled
by a gradient program), and an injection volume of 50
ul. The method has fully validated the using and used
values to detect the illegal presence of sibutramine in
34 slimming products, of which 11 products contain
sibutramine at levels varying from 11.0 mg to 34.6 mg
per capsule.
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Pat van de

Béo phi hién dang la mét van dé mang
tinh toan cau, gay anh hudng khong tot t6i
stic khde, lam tang nguy ¢ mac céac bénh
ly nghiém trong nhu tiéu dudng, tim mach.
B4o céo cla T8 chic Y té thé gi6i ndm
2008 ghi nhan khoang 1,4 ty ngudi trudng
thanh c6 do tudi trén 20 dugc x&p vao I6p
thiia can, trong s6 dé han 200 triéu nam
gidi va gan 300 triéu phu ni da béo phi
[1]. Chinh vi vay, nhu cau gidm béo cling
theo d6 ma tang Ién. Phudng phap diéu tri
gidm béo chinh l1a an kiéng két hgp hoat
dong thé Iuc va thudc diéu tri béo phi ciing
dugdc st dung dé ting cudng tac dung.
Tuy nhién, tat ca cac thudc diéu tri giam
béo déu co6 nhiing tac dung phu di kém,
doi hdi su theo dbi sat sao clia bac si diéu
tri khi ké don, song van c6 nhiing trudng
hgp tac dung phu cla thuéc nghiém trong
dén muc phai thu héi khéi thi trudng, nhu
trudng hgp cla sibutramin. Hoat chat nay
bat dau dudc st dung diéu tri gidm can tu
nam 1998 va bi thu héi khéi thi trudng tai
chau Au ti thang 1.2010 [2], bi b8 sung
chéng chi dinh tai My ti thang 8.2010 do



tac dung phu nghiém trong vé tim mach [3]. Tai Viét
Nam, cho t6i nay chua cé nghién cliu nao dugc thuc
hién vé tinh trang lam dung trai phép sibutramin
trong thuc phdm chiic ndng gidm béo, song vdi tinh
hinh thuc té trén thé giGi, day 1a mot nguy co nhiéu
kh& nang sé xay ra. Trong nghién ctu nay, chiing
t6i xay dung mot phuong phap dé phan tich phat
hién sibutramin cé mét trai phép trong thuc phadm
chtic nang st dung HPLC, nham dua ra mét cong
cu phan tich phu hgp cho viéc gép phan giam sat,
danh gia mdc dé an toan cla thuc phdm chiic ning
gidm béo dang luu hanh trén thj trudng nudc ta.

Thuc nghiém
Héa chat

Chat d6i  chiéu sibutramin  hydroclorid
monohydrate ma s6 MFCD04039806 cla Hang
Sigma - Adrich (My), methanol (MeOH), acetonitril
(MeCN), ethanol, aceton, KH,PO, loai LiChrosolv
dung cho HPLC cla Hang Merck (Buc), nudc cat
2 lan dudc loc qua thiét bi loc mang siéu sach
Millipore.

Thiét bi va dung cu

Hé thong HPLC Shimadzu LC 20AD trang bi
detector PDA cla Hang Shimadzu (Nhat Ban), cét
séc ky C,, Symmetry Waters (250x4,6 mm; 5 um),
tién cot C,, Symmetry Waters (20x3,9 mm; 5 pm),
can phan tich c6 do chinh xac 0,00001 g clia Hang
Mettler Toledo (Thuy Sy), may do pH Meter 744
clia Hang Metrohm (Thuy Sy), may ly tam Hermle
Z383K clia Hang Hermle (DPlc) va cac dung cu
théng thudng khac clia phong thi nghiém.

Déi tuong nghién cuu

Cac mau nghién ctu gém 34 mau thuc phdm
chlic nang gidm béo dugc thu thap trén thi trudng
va mé hoéa (27 mau nang cting tif NCO1 dén NC27,
7 mau nang mém ti NM01 dén NMOQ7).

Két qua va ban luan

Khéo sét céc diéu kién t6i uu d€ phan tich
sibutramin bang HPLC

Pé tim dudc diéu kién s&c ky t6i uu cho viéc phan
tich sibutramin trong cac mau thuc phadm chtic ning
gidm béo, chiing t6i da khao sat budc séng t6i uu dé
ghi sac ky db cho detector, thanh phan pha dong,
chuong trinh gradient dung moi, téc doé dong pha
dong. K&t qua cac diéu kién sic ky dugc si dung
chinh thiic dé phat hién sibutramin trong cac mau
thuc phdm chuic nang dugc trinh bay & bang 1, riéng
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chudng trinh gradient dung maoi dugc trinh bay tai
bang 2.

Béng 1: diéu kién sdc ky dugc Iua chon sau khi khdo sat t6i uu héa

STT Théng sé sac ky

1 Thé tich tiém mau: 50 pl

Cot sdc ky: C,, Symmetry Waters (250x4,6 mm; 5 pm) sU
dung cung tién cot C,, Symmetry Waters (20x3,9 mm; 5 um)

3 Nhiét do cot: 30°C

Pha ddng: Acetonitril - dung dich KH,PO, 0,05M, pH 4,0
(thanh phan thay ddi theo chudng trinh gradient dung méi)

5 Téc dé dong: 1,0 ml/phat

6 Budc séng ghi sdc ky dé: 225 nm

Dung dich chudn sibutramin: dugc chudn bi trong methanol,
khoang néng dé ti 1-200 ppm.

Béng 2: chuong trinh gradient dung méi pha déng

Ty 1é pha déng (%)
Thdai gian 3
(phut) Dung d!f:HK:I{O?“ 0,05M, Acetonitril

0,1 80 20

1 80 20

3 60 40

11 50 50

12 50 50

13 80 20

17 80 20

Khéo sat quy trinh xi Iy mau

Pé khao sat quy trinh chiét sibutramin tién hanh
khao sat dung moi chiét, thoi gian chiét (doi véi ca
vién nang cling va vién nang mém), khao sat diéu
kién loai béo (v6i vien nang mém), cu thé nhu sau:

Khdo sdn dung méi chiét: dé khado sat chiét
sibutramin ra khdi nén mau bang cac dung moéi khac
nhau nhu: nuéc, methanol (MeOH), ethanol (EtOH),
aceton va acetonitril (ACN) véi hai dang bao ché,
méi loai sii dung moét miu dai dién nhu sau: vién
nang cling (ma s6 mau NCO07) va vién nang mém
(ma s6 mau NMO07). Cac méu nay qua khao sat so
b6 dudc biét c6 chiia sibutramin trai phép can dugc
khao sat dé danh gia hiéu qua chiét tach cla 5 loai
dung mai trén.

MA&u sau khi dugc tron déu dem di can khoang
0,5 g cho vao éng ly tam 50 ml, thém chinh xac 20
ml dung moi chiét, sau dé rung siéu &m 15 phut va
ly tam 6000 vong/phut trong 5 phut. LAy phan dich
trong phia trén loc qua mang loc 0,22 um va dugc
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phan tich trén hé théng HPLC vGi detector PDA, két
qua thé hién trong hinh 1 va hinh 2.

Khio sit dung méi chiét
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Hinh1: biéu dé biéu dién
higu qua chiét sibutramin
trong m4u vién nang cdng

Hinh 2: biéu dé biéu dién
higu qua chiét sibutramin
trong m4u vién nang mém

Qua khao sat thuc nghiém cho thay, & ca vién
nang cuing va vién nang mém khi chiét bang dung
moi methanol cho hiéu qua chiét sibutramin ra khoi
mau |a cao nhét. Hon niia, trong qua trinh chiét véi
methanol, mau ciing trong nhét va it can nhat.

Khdo sat thoi gian chiét m4u: can chinh xac
khoang 0,5 g méau trdng sau khi da dugc dong nhat
cho vao 6ng ly tam 50 ml, thém mot lugng chuén
xac dinh réi ldc déu va dé yén khoang 30 phut. Sau
dé thém 15 ml methanol, day kin nép, lac déu, dem
rung siéu d&m. Dem ly tdm va gan lay I6p dich trong
phia trén. Chiét lai 1an hai véi 10 ml methanol. Gop
dich chiét va dinh muic dd 25 ml. Loc lay dich va
phan tich trén hé théng HPLC. Ti€n hanh khao sat
tai cac khoang thoi gian khac nhau. K&t qua thu
dudc dugc thé hién & bang 3.

Béng 3: két qué khdo sat thoi gian chiét mau

STT 1 2 3 4 5

Thdi gian (phut) 5 10 15 20 25

Dién tich pic thu dugc

831703 | 923391 | 979067 | 1029493 | 1033827

(s6 do digital trén tich
phan ké)

K&t qua khao sat cho thay, khoang thoi gian tu
20 phuat dén 25 phat cho hiéu qua chiét t6t nhat,
khoang thoi gian ti 5 phat dén 15 phuat cho hiéu
qué chiét kém hon. Tuy nhién, néu thgi gian chiét
mau tu 25 phat sé khong lam tang hiéu quéa chiét,
ma tham chi cé thé bi nhiéu tap chat chiét cung.
Vi vay, chung téi lya chon thgi gian rung siéu &m
dé chiét chat phan tich sibutramin trong thuc pham
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chlic nang giam béo la 20 phut. Tuy nhién, véi vién
nang mém, do c6 chiia ham lugng chét béo cao nén
néu khong loai chat béo trude, pic dé bi &nh hudng
bGi nén, dan dén két qua khong chinh xac. Do do,
ching t6i da tién hanh bé sung thém cong doan
loai chat béo v6i vien nang mém trude khi phan tich
HPLC.

Khao sét quy trinh loai béo trong mau thuc phdm
chic ndng: cac dang thuc phdm chiic nang vién
nang mém chua réat nhiéu chat béo, can dudc loai
bd dé lam sach mau. Chung t6i Iya chon quy trinh
xU ly mau giéng nhu véi vién nang cling va cé khao
sat thém mot s6 diéu kién loai chat béo. Két qua
thuc nghiém thu dugc thé hién trong bang 4 va hinh
3, hinh 4.

Béang 4: két qué khao sat dung méi loai chat béo

m

n-Hexan
(trong méi trudng HCI)

Diethyl ether

n-Hexan (trong mdi truding HCI)

Dung méi Diethyl ether

Dién tich pic thu dugc

(s do dital tén i phan k) | &7

857146 1024595 1038394

[y
pasnndm 10])

7l
250m o (1.00)

T T T T T T R B PRI
00 2 50 15 100 125 650 min 0 25 50 75 0 25 B0 min

Hinh 4: sdc ky dé m4u trang

thuc phdm chiic ndng nang

mém thém chudn 200 ug/ml
loai chdt béo bang n-hexan (H*)

Hinh 3: sdc ky dé m4u trdng
thuc pham chdc ndng nang
mém chua loai chat béo

K&t qua G bang 4, hinh 3 va hinh 4 cho thay, khi
loai chat béo bang dung méi hiu co (n-hexan va
diethyl ether) két hgp vai axit héa dung dich chiét
mau (bang axit HCI) sé cho hiéu quéa chiét tét hon
nhiéu so véi khi chi loai béo bidng dung méi hiiu ca.
Piéu nay c6 thé giai thich do sibutramin cé c6 géc N
nén mang tinh kiém yéu. Vi vay, trong mai trudng axit
thi chat phan tich sibutramin tén tai dudi dang mudi
hydrochlorua, hau nhu khéng tan trong cac dung
moi hiiu cd loai chat béo. V&i hiéu qua tucng duong
nhau nén chung t6i lya chon dung mdi n-hexan dé
loai chat béo (vi dung moi diethyl ether cé mui khé
chiu, déc hon, dé bay hoi va dé& chay nd haon).



Tham dinh quy trinh phan tich

Pé déc hiéu: d& danh gia do dic hiéu cla quy
trinh phan tich va x ly mau, ching téi da tién hanh
phan tich trong diéu kién Iua chon va khao sat tdi
uu da trinh bay & phan trén. Vi mau thuc pham
chtic nang khéng chuia sibutramin, trén sac ky dé
khong xuét hién pic nao co cung thgi gian luu véi pic
clia sibutramin trén s&c ky dé cla dung dich chuén
sibutramin (hinh 5). Déng thai, trén séc ky dé cla
mau thuc phdm chiic ndng thém chuén sibutramin
xudt hién pic sibutramin dugc tach riéng ré (hinh 6).
Nhu vay, quy trinh dap (ing dugc yéu cau vé do dac
hiéu khi phan tich sibutramin.

mAU B
1225nm,4nm (1.00) 7

L e B
00 50 10.0 15.0 min

Hinh 5: sdc ky dé cta dung
dich m4u trdng thuc phdm
chtic nang gidm béo

Hinh 6: sdc ky dé cua dung
dich m&u trdng thuc phdm
chiic nang thém chudn
sibutramin 200 ug/ml

Gidi han phat hién (LOD) va gidi han dinh lugng
(LOQ): dé xac dinh LOD, ngudi ta pha loang dung
dich chuédn hén hgp lam viéc nhiéu I&n béng dung
dich methanol cho dén khi khong con thu dugc dap
(ing pic cla sibutramin trén sac ky do. K&t qua thuc
nghiém cho thdy, & mic néng dé sibutramin la 0,2
ug/ml, sic ky dé cho pic sibutramin cao khoang gép
3 lan (hinh 7) dao déng dudng nén va 6 mic ndng
do6 0,5 ug/ml pic sibutramin cao gép khoang 10 lan
dao dong duong nén. Nhu vay, phucng phap da xay
dung dat giéi han phat hién (LOD) la 10 ug/g, con
giGi han dinh lugng (LOQ) la 25 ug/g.

mAU
4225nm,4nm (1.00)

/14.583/19893

Hinh 7: sdc ky dé cla dung djch mdu trdng thuc phdm
chdc ndng thém chuéan sibutramin 0,2 ug/ml
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D¢ ding cta phuong phap: dé ding clia phuong
phap dudc danh gia bang cach thém chuin
sibutramin vao nén mau thuc phdm gidm béo khong
chua sibutramin qua danh gia sc bo va xac dinh ty
1& (%) thu héi cGa chudn sibutramin khi x ly mau
va phan tich theo quy trinh da xay dung. B dung
cla phuong phap dugc thdm dinh trén mot nén mau
nang mém NMO01 va mot nén mau nang cting NCO1.
Cac mau dugc thém chudn & mic 10 pg/ml (0,5
mg/g). Két qua phan tich véi nén mau nang mém
c6 do thu héi R(%) = 93,1-99,9% va vGi nén mau
nang cung c6 do thu héi R(%) = 97,9-106%. Theo
AOAC, tai mtic ndbng d6é 100 ng/mi-10 ug/ml, dé thu
hoéi cla phuong phap phéi dat 1a 80-110% [4]. Tu
bang két qua trén ta thdy, sibutramin co6 hiéu suét
thu héi déu ndm trong gidi han cho phép. Nhu vay,
phudng phap c6 dé thu hoi dat yéu cau clia AOAC
khi phan tich sibutramin trong vién nang.

Do ldp lai cda phuong phdp: khdo sat trén mot
nén mau nang cing (NC07) va mét nén mau nang
mém (NMO7) cé phat hién sibutramin. X Iy méu va
tiém méau vao hé thong HPLC & cac diéu kién da
chon. B¢ lap lai clia phudng phap dugc danh gia
théng qua do léch chudn va dé léch chudn tuong
déi. Két qua phan tich véi nén mau nang mém (ham
lugng trung binh 44,6 mg/g) c6 dé lap lai RSD(%):
3,2% va vGi nén mau nang cuing (ham lugng trung
binh 32,7 mg/g) c6 db lap lai RSD(%): 2,6%. Theo
AOAC, tai muc nong dé 100 ug/ml, dé lap t6i da
chdp nhan cé gia tri RSD(%) la 5,3, con tai mic
0,1% thi gia tri t6i da cha RSD(%) la 3,7 [4]. Nhu
vay, phuong phéap cé do lap dat yéu cau ctia AOAC
khi phan tich sibutramin trong vién nang mém va
vién nang cung.

Ung dung phéan tich sibutramin trong thuc
pham chic ning gidm béo

Chung téi da tién hanh thu thap ngdu nhién 34
san pham thuc phdm chiic nang gidm béo trén thi
trudng. Mau dudc x{ ly theo quy trinh phan tich va
xac dinh ham lugng sibutramine theo phuong phap
da t6i uu trén, két quéa thu dudc cho cac mau phat
hién co chira sibutramin dugc liét ké & bang 5.



Béng 5: két qua phan tich sibutramine trong mét s6 mau
thuc phdm chiic ndng gidm béo cé chiia sibutramin

STT | Méahoa Tén mau Tinh trang mau, nha sén xuat sibl:?ammli:q(rr‘r?glg)
3 NC02 Nang cting Trong lo nhya, khong rd xuét xi 22,0
5 NM02 Nang mém Nguyén lo, khong rd nguén géc 274
7 NM03 Vién nang Lo nhya, khong nhan mac 416
8 NC05 Best slim Nguyén lo 40 vién, s616 108200 35,0
9 NCO06 Nang cling Trong o nhya, khong rd xuét xi 56,4
12 NCo07 Vién nang giam béo Nguyén lo, khong nhan mac 53,2
14| NMo7 Nang mém Trong lo nhya, khong xuét xi 29,0
5 | Neo | ‘N Tend E:i? 00" | Nguyen hop 36 vien, 5610 20120901 %2
o | Nt T“‘;f]gnh:’n”hg’r‘]”fnzjng Lo nhua, khong nhin méc 394
27 NC20 Perfect Slim USA Trong tdi nilon, khdng nhan méc 69,2
38 | NC25 | Vien gidm can o mai Nfgyggé‘:4s°,:"s})4ﬂ?gzmx 488

TU bang két qua trén nhan thay, trong 34 mau
phan tich dugc danh gia phat hién 11 mau (32%)
chtia chat cam sibutramin v6i ham lugng tu 22,0-
69,2 mg/g. Cac mau duang tinh tap trung chi yéu &
dang vién nang cling, khong c6 nhan mac va xuét
XU.

Két luan

S{ dung phuadng phéap sac ky 1dng hiéu ning cao
(HPLC) trén c6t C18 ké&t hop v6i xU ly mau bang
cach chiét sibutramin truc tiép ti nén mau thuc phdm
chtic nang bang methanol, ching téi da xay dung
dudc mét quy trinh phéan tich sibutramin c6 giGi han
phat hién (LOD) la 10 pg/g, con gidi han dinh lugng
(LOQ) Ia 25 ug/g; d6 thu héi (R%): 93,1-99,9% va
vGi nén mau nang cling c6 dé thu hoi R(%): 97,9-
106%; d6 lap lai nén mau nang mém RSD(%): 3,2%
va méu nang cuting cé dé lap lai RSD(%): 2,6%.
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Ung dung quy trinh trén cho 34 mau thuc pham
chlic nang gidm béo thu mua ngéu nhién trén thi
truong, két qua cho thay, cé t6i 11 mau (32%) chia
chat cdm sibutramin véi ham lugng ti 22,0-69,2
mg/g. Nhu vay, cé thé thdy viéc dua trai phép chat
c&m vao thuc phém chtic nang dé tao ra hiéu qué
Itia d6i ngudi tiéu dung la tuang déi phd bién, ké ca
véi nhiing thuc phdm chiic n&ng cong bé chi chia
thanh phan cé nguon géc ty nhién, va nguy cd nay
cang cao véi nhiing thuc phdm chiic ndng trdi ndi
khong rd nguén goc, xuat x( (trong 6 mau khong rd
ngudn géc c6 dén 5 mau phat hién thay sibutramin,
tuong dudng 83%). Hién tugng nay cho thay, viéc
quan ly thyc phdm chiic nang néi chung va thuc
ph&m chiic nang gidm béo néi riéng can dudc thuc
hién nghiém ngat hon; dong thoi, ngudi tiéu dung
can canh giac, can nhac can than khi st dung thuc
phd&m chiic n&ng, nhat 1a nhiing thyc phdm chic
nang khong dugc phan phoi qua kénh chinh thuc,
khong c6 ngudn géc va xudt xu rd rang.
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