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TOM TAT
Dt vin dé: Sibutramine va phenolphthalein 1a hai chat thiong xuyén duwoc trén tréi phép
trong cac san pham thuc pham chire nang giam can. Tuy nhién, ching da bi loai khéi thi treong do
sibutramin géy tac dung phu nghiém trong 1én tim mach, phenolphthalein dwoc phéat hién la chat
gady ung thu va ciing dwoc coi la nguyén nhan gay ra nhing thay doi trong DNA. Muc tiéu: Xay
ding va tham dinh quy trinh dinh heong dong thoi sibutramine va phenolphthalein trong thuc pham
chirc nang giam can bang phwong phdp HPLC dong thoi ung dung quy trinh dé phan tich
sibutramine va phenolphthalein trong mgt sé¢ mau thyc pham chite nang giam can thu thap trén th;
trieong. Péi twong va phwong phdp: Mau thuc pham chie ndng mua trén thi trirong dwroc xay dung
va tham dinh quy trinh theo hwéng dan ciia AOAC. Két qud: diéu kién sdc ky: cgt Restek Cis (250
mm x 4,6 mm; Sum), pha dong: acid formic 0,1%/acetonitril — methanol — ammonium acetate
0,2%/methanol — nuwéc (40:60), ché dé rira gidi gradient; quy trinh dwoc tham dinh véi dg thu hoi
ciia phwong phdp tir 91,87 — 96,46% va RSD trong khodng 1,48 — 4,11%, gié tri LOD va LOQ lan
lwot 12 0,33 mg/kg va 1 mg/kg. Két lugn: Quy trinh dinh lwong dong thoi sibutramine va
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phenolphthalein trong thurc pham chitc ndng giam cdn da dwoc xay dung va tham dinh dat yéu cau,
phwong phdp da ung dung thanh cdng trén 10 mau thuc pham chize nang giam can trén th truong.
Tar khoa: sibutramin, phenolphthalein, thuc pham chitc nang giam can, HPLC-PDA.

ABSTRACT
SIMULTANEOUS DETERMINATION OF SIBUTRAMINE AND
PHENOLPHTHALEIN IN NATURAL WEIGHT LOSS SUPPLEMENTS

BY HPLC-PDA
Nguyen Thai Ngoc Mai, Nguyen Thi Ngoc Van*
Can Tho University of Medicine and Pharmacy
Background: Sibutramine and phenolphthalein are two substances that are frequently
illegally mixed in weight loss supplements. However, they were removed from the market due to the
serious cardiovascular side effects of sibutramine, phenolphthalein found to be a carcinogen and
also considered the cause of changes in DNA. Objectives: Determination and validation
simultaneous sibutramine and phenolphthalein in weight loss supplements by HPLC and applying
the procedure to analyze sibutramine and phenolphthalein in some weight loss supplement samples
collected in market. Materials and Methods: sibutramine and phenolphthalein in weight loss
supplements, the method was validated under AOAC guidance. Results: Chromatography
condition: Restek Cig column (250mm x 4,6mm; 5um) with a gradient mode using formic acid
0,1%/acetonitrile — methanol — ammonium acetate 0,2%/methanol — water (40:60) as mobile phase.
The recovery of method ranged 91.87 — 96.46% and RSD is from 1.48 — 4.11%, the LOD and LOQ
were 0.33 mg/kg - 1 mg/kg, respectively. Conclusion: The results of the study showed that the
proposed HPLC-PDA methods precise and accurate. The method was helpful for identification and
quantification of the prohibited substances in weight loss supplements in the market.
Keywords: sibutramine, phenolphthalein, slimming dietary supplements, HPLC-PDA.

I. PAT VAN BE

Theo T6 chic Y t& Thé gisi (World Health Organization — WHO), tinh trang béo
phi trén thé gioi da ting gan g4p ba lan ké tir nam 1975 [9] Vi tinh trang thira can va béo
phi ting cao trong cudc séng ban ron hién nay thi thay vi thyc hién ché do an uong va tap
luyén lanh manh, nhiéu ngudi lai tim dén nhitng san pham giam can véi mong mudn giam
duoc can nang mot cach nhanh chéng. Mot mat, tuy viéc san xuat, kinh doanh, xuat nhap
khau cac san pham thudc giam can dudi dang thuc pham chirc ning dang phat ridn nhanh,
manh va ngay cang da dang nhung nudc ta néi chung va Bo Y té néi riéng chua thuc su dua
ra chinh sach quan ly nghiém ciing nhu nhitng quy dinh cu thé ddi véi loai mat hang nay.
Cac loai thudc giam can nay cha yéu 1a & dang udng, ¢ anh hudng truc tiép dén bén trong

co thé va stc khoe cua con ngudi. Ngoai ra, cac san pham lam dep tren thi truong la nhirng
san pham vi myc dich thu duoc loi nhuan cao nén kho tranh khoi mot sé nha san xuat muén
day manh tiéu thy, c6 thé tron trai phép cac hoat chat tan dugc hoic mot sb chat cAm vao
cac san pham thudc giam can duoc ghi 1a ¢6 ngudn géc thao dugc dé ching tao ra hiéu qua
nhanh chéng hon. Theo FDA va nhiéu bai b4o cua cac tac gia dugc cong b, cac chat thuong
duoc tron vao cac san pham giam can trén |2 sibutramine va phenolphthalein, 1a nhiing chat
c6 thé gay ra tac dung phu cuc ky nghiém trong cho stic khoe con ngudi, tham chi 12 c6 thé
dan dén tir vong [6], [8], [9]. Do d6, nghién ctru dugc thuc hién nhiam xay dung va tham
dinh quy trinh dinh lwong ddng thoi sibutramine va phenolphthalein cé trong thuc pham
chtrc nang giam can bang phuong phap sic ky long hiéu nang cao.
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I1. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu
- Chét chuan sibutramine hydroclorid monohydrat (HPC): Lot: 794648; do tinh kiét
> 99,9% (HPLC). Chat chuan phenolphthalein (LGC): Lot: W1016520; do tinh khiét >
99,82% (HPLC). Chit chuin clenbuterol (LGC): Lot: G1023427; d6 tinh khiét 97,08%
(HPLC).
- Methanol, acetonitrile, nuéc cit dat chudn HPLC (Merck). Acid formic,
ammonium acetate, NaCl, MgSOa khan, dung dich ammoniac 25% (Fisher).

2.2. Thiét bj

May sic ky long hiéu ning cao HPLC Shimadzu (LC 20AD) gém hé théng tiém mau ty
dong, bom, 16 cot va trang bi dau do PDA, cot Restek Cis (250 mm x 4,6 mm; 5um) va cac
thiét bi khac

2.3. Phuwong phap nghién ciu

Chuan bi mau phan tich

Hén hop chudn goc: Can chinh xac 10mg sibutramine, phenolphthalein hoa tan trong
binh dinh mirc 10mL véi methanol, lic ki, bd sung dung méi dén vach, thu dugc dung dich
hdn hop chuan gbc c6 nong dd mdi chat chuan 1a 1000pug/mL.

Mdu thiz; Can chinh xac khoang 0,59 mau thir chiét 2 1an, mdi 1an véi 5mL MeOH, siéu
am trong 10 phit. Gop dich chiét dem di thoi kho dung moi. Tién hanh loai tap phan cuc
bang phucrng phap chiét long-long. Tiép tuc loai tap kém phan cuc bang céch lic véi hexan.
Cudi cuing loc vao vial roi tiém vao h¢ thong sac ky.

Khao sdt diéu kién sdc ky: Cac diéu kién sac ky c6 dinh nhu cot sic ky Restek Cig
(4,6 x 250mm; 5um), the tich tiém 20pL va téc d6 dong 1mL/pht. Tién hanh khao sat cac
diéu kién sic ky bao gom chuong trinh rua giai, bugc song phat hién, thanh phan va ti lé
pha dong dé lya chon diéu kién sac ky tbi wu.

2.4. N9i dung nghién cwau
Xay dwng va tham dinh quy trinh phan tich
Tham dinh quy trinh phan tich theo huéng dan caa AOAC bao gom céc chi
tiéu: tinh tuong thich hé théng, tinh dac hiéu, khoang tuyén tinh, gigi han phat hién
(LOD) va gi6¢i han dinh luong (LOQ), d6 chinh xac va d6 dung [3].
Ung dung
Dinh luong sibutramin va phenolphthalein trén 10 mau thyc pham chirc nang
giam cén trén thi truong.
I11. KET QUA NGHIEN CUU

3.1. Két qua khao sat, lwa chon diéu kién sic ky
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Bang 1. Diéu kién sic ky

Cét sic ky Restek C18 (4,6 x 250mm; 0,5um)
Pha dong A Acetonitrile/0,1% formic acid
Pha dong B Methanol
Pha dong C Methanol — water (40:60)/0,2% ammonium acetate
Chuwong trinh Thoi gian (phat) | Pha dong A (%) | Pha dong B (%) | Pha dong C
gradient (%)
1 0 30 70
55 0 10 90
6 25 35 40
13 25 65 10
14 70 30 0
19 90 10 0
Toc dd dong 1 mL/phat
Thé tich tiém 20 pL
Nhiét d¢ cot 30°C
Buwéc song phat hién | 225nm
mAU Chromatogram PDA225am,
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Hinh 1: Sic ky d6 hon hop chuan sibutramine, phenolphthalein va noi chuan ¢ diéu kién
sac ky lua chon

3.2. Két qua tham dinh quy trinh phan tich
Tinh twong thich hé thong
Tién hanh tiém Iap lai 6 1an mau hdn hop chuan siburamine va phenolphthalein néng
do 20ppm va ndi chuan nong do 20ppm Vi dieu kién HPLC da chon. Két qua cho thdy RSD
thoi gian luu va dién tich dinh thap (< 2%) va RSD cua ti I¢ dién tich pic cua cac chat phan
tich va noi chuan dap wng yéu cau theo huéng dan caa AOAC (RSD < 15%).
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Bang 2. Tinh twong thich hé théng

Thei | Dign  tich | Hé so | Po phan | Hé so | So dia ly
gian | dinh (S) bat giai (Ry | dung | thuyét
lIuu dbi lwong | (N)
(tr) (As) (k)
Phenolpthalein B 6,74 1206546 1,145 11,053 2,744 8056
SD 0,004 1177 0,001 0,102 0,002 14,919
RSD% | 0,05 0,1 0,11 0,92 0,07 0,19
Sibutramine B 15,94 442991 1,137 39,776 7,856 154326
SD 0,012 5106 0,01 0,05 0,007 1365
RSD% | 0,08 1,15 0,84 0,13 0,09 0,88
D¢ ddc hiéu

Tién hanh phan tich mau chuan, mau trédng, mau thir gia 1ap, mau dung moi hoa tan,
mau dung méi pha dong, mau dung moi chiét. Két qua phan tich dugc trinh bay trong hinh
2 cho thay & sac ky do mau tring, mau dung madi hoa tan, mau dung moéi pha dong, mau
dung moi chiét khdng xuét hién pic tring thoi gian luu véi cac chat can phan tich so véi sic
ky do ciia hdn hop cac chat chuan. Trén sac ky d6 caa mau thir thém chuan co xuat hién cac
pic c6 thoi gian luu trung véi cac chat phan tich trong mau chuan. Nhu vay phuong phép c6
tinh dac hiéu dat yéu cau.
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Hinh 2: Sic ky do tham dinh tinh dic hiéu
(1: Dung méi pha dong; 2: Dung mdi hoa tan; 3: Dung méi chiét; 4: Mau chuan
clenbuterol; 5: Mau chuan phenolphthalein; 6: Mau chuan sibutramine; 7: Mau hdn hop
chuan; 8: MAu tring; 9: Mau thir thém chuan)

Tinh tuyén tinh

Tién hanh phan tich 8 mau thir gia 1ap ¢ nong do tir 1 — 80ppm, ndng do ndi chuan
¢b dinh 1a 20ppm voi diéu kién HPLC da chon. Xay dung phuong trinh hdi quy thé hién
mdi twong quan gitra ndng d6 va dién tich pic cua phenolphthalein va sibutramine.
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LOD va LOQ

LOD va LOQ duoc xac dinh dya vao gia tri s6 tin hiéu/ nhidu (S/N) tai nong do thap
nhat ma S/N lan luot 3 va 10.
Bang 3. Két qua tham dinh tinh tuyén tinh, LOD va LOQ

Phuong trinh hoi qui | R LOD (ppm) LOQ (ppm)
Phenolpthalein | y = 146066x - 122622 0,9989 0,33 1
Sibutramine y = 41104x - 10455 0, 9999 0,33 1

Két qua tham dinh cho thiy trong khoang nong do 1-80 ppm 0 sy twong quan tuyén
tinh gitta ndng do va dién tich pic cua cac chét phan tich véi hé sé trong quan R? > 0,995.
LOD va LOQ cua hai chat can phan tich gia tri twong dbi thap (0,33 - 1 ppm).

Do dling va d¢ chinh xac

Thém vao mau trang mot luong xéc dinh hdn chuan sibutramine va phenolphthalein
twong tng voi ba muc nong do 4ppm, 8ppm, 12ppm. DY ding duoc xac dinh dua trén %
luong ¢ chat thu hdi so véi lwong chuan da thém vao. G mdi nong d6 dugc phan tich lap lai 6
lan mdi ngay, trong 3 ngay lién tiép.

Bang 4. Két qua tham dinh d6 ding va do chinh xac

) P§ thu hdi (%) (*8)9 th;n*; iag)
Chat phan tich pp - i
4ppm 8ppm 12ppm Trongngay | Lién ngay
RSD % RSD %
Phenolpthalein 93,55 96,46 93,97 1,48 2,46
- - 91,87 94,43 92,02 2,24 3,10
Sibutramine

Do thu h§3i trong khoang 91,87 — 96,46%. RSD% cua cac phan tich trong ngay va
lién ngay deéu thap. Nhu vay, phuong phap da xay dung c6 do thu hoi va d6 chinh xac dat
yéu cau theo quy dinh AOAC.

3.3. l'fng dung quy trinh dinh lwgng cac sibutrmine va phenolphthalein trong mét s0

thuc pham chire ning thyc té trén thj truong i 7
~Quytrinh phan tich sau khi tham dinh dat yéu cau dugc ing dung d€ dinh lugng 2

chat cam trong 10 mau thuc pham chitrc nang giam can. K&t qua phan tich duoc trinh bay &

bang 5.

Bang 5. Két qua dinh lugng sibutramine va phenolphthalein trong mot s6 san pham

Chit phan tich S6 lwgng mau nhiém Khoang néng dd nhiém (mg/kg)
Phenolpthalein 4 21,07 — 16349,46
Sibutramine 8 17,51 — 14460,69

Két qua tir bang 4 cho thay phenolphthalein c6 trong 4/10 mau, sibutramine phat
hién trong 8/10 mau véi khoang nong do tir 17,51 — 16349,46 mg/kg.

IV. BAN LUAN

Thuc pham chirc nang 1a mot nén mau phuc tap, cc chat cdm tron trai phép ¢ nong do
rat nho nén viéc lya chon quy trinh xir Iy mau va thiét bi phan tich phai doi hoi ¢6 kha ning
lam sach mau, phén tich dong thoi cac chat phan tich véi do nhay va d6 dac hiéu cao. Dich
chiét duoc loai tap phan cuc bang phuong phép chiét long - 16ng va ding dung mdi hiru co
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dé loai tap kém phan cuc. Két qua cho thay phuong phap xtr Iy mau tuy don gian nhung cho
hiéu suat thu hdi khé cao, d6 13p lai 6n dinh. Chuan ndi ding trong nghién ciru clenbuterol
dap ung yéu cau phan tich do cd tinh chit twong ty chat phan tich nén loai bé dwoc anh
huong téi qua trinh xtr Iy va phan tich mau. Trén thé gisi va Viét Nam da c6 rat nhiéu nghién
ctru dua ra cac phuong phap xac dinh riéng hodc dong thoi sibutramine va phenolphthalein
vé6i nhiéu ky thuat phan tich khac nhau nhu: Sic ky khi ghép khéi phd (GC-MS) [3]; Sac ky
long ghép khdi pho (LC-MS/MS) [7]; Sic ky long siéu cao &p (UHPLC-DAD) [10]; Séc ky
long hi¢u nang cao (HPLC) [1], [2], [4], [8]. Tuy nhién, nghién cau nay lva chon HPLC la
ky thuat phd bién, thuong quy, ¢6 d¢ chinh xac cao dé phan tich sibutramine va
phenolphthalein trong thuc pham chirc ning giam can. Phuong phap di xay dung c6 kha
ning dinh tinh va dinh luong dwoc ddng thoi 2 chat nghién cau véi LOD va LOQ trong
khoang tir 0,33 - 1 ppm. So sénh véi cac nghién cua da cong bo cia tac gia Ma Wei va cong
su, gia tri LOD cuia phuong phap xay dung thap hon chiing to quy trinh dat d6 nhay cao hon
[8]. Tinh trang cac san pham thuc phdm chiic nang giam can luu hanh trén thi truong Viét
Nam nhiém chat cam kha nhiéu va ¢ nong do cao, so Vai cac nghién ciru da cong bd trude
d6 thi ham luong chat cAm duoc tron cao hon gap nhiéu lan [2], [10].

V. KET LUAN

Nghién ciru da tng dung phuong phap HPLC - PDA dé xay dung quy trinh dinh luong
dong thoi sibutramine va phenolpthalein tron trai phép trong thuc pham chirc nang giam
can. Phuong phap dap ng yéu cau phan tich chat tron trai phép véi do chon loc cao, khoang
tuyén tinh véi hé s6 twong quan cao, giGi han phét hién va gigi han dinh luong thap, dat do
dung va do chinh xac. Phuong phap di ng dung xac dinh céc chat sibutramine va
phenolphthalein tron trai phép trong mot s6 mau thuc pham chie nang giam can trén thi
truong.
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