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Tom tat
Mot phuong phap nhanh chong, don gian va hiéu qua dé xac dinh sibutramin va
phenolphthalein trong tra, ca phé, sira giam can va dugc phat trién bang phuong phap sac ky
long siéu hiéu niang két hop voi dau do khdi phd (mass spectrometry). Ky thuat QuEChERS
dugc st dung dé 1am sach cac nén mau. Dich chiét sau d6 dugc tach trén cot sic ky long C18
bang hdn hop nudce loai ion va acetonitril, v6i 0,1% acid formic. Hiéu suat thu hoi & ndng do 50
ng/kg dat dugce tua 90,1 - 105,8 (RSDR 4,04 - 4,24%) d6i v6i tra giam can va tir 91,9 - 100,2
(RSDR 3,20 - 4,71%) dbi véi ca phé giam can va 86,5 - 100,5% (RSDg 5,17 - 5,49%) d6i voi
sita giam can. Gidi han dinh luong 30 pg/kg cho ca 3 nén mau.

Tir khoa: Sibutramin, phenolphthalein, thyc phdam giam can, sdc ky long siéu hiéu ning
ghép khoi pho UPLC-MS/MS.
1. PAT VAN PE

Béo phi dugc cong nhén la mot van dé stc khoe cong dong trén toan thé gisi. B6 sung vao
ché d6 an uong da duoc sir dung nhu phuong phap diéu tri thay thé cho bénh béo phi. Tuy nhién,
mot s6 chat bo sung giam can dang quan tdm hién nay la sibutramin va phenolphthalein.
Sibutramin 1a mot hop chat duoc sir dung dé giam sy thém an, chat nay c6 thé giy nguy co tang
huyét 4 ap, dau tim cho nguoi binh thuong va co thé gay nguy hiém cho nhiing ngudi co tién sir
bénh vé dong mach vanh, dau tim, loan nhip tim hoac dot quy. Con phenolphthalein 1a mdt hoa
chat thuong duoc str dung trong viée do do kiém/acid (pH) ciia dung dich dua vao kha nang d6i
mau cta nd. Chét nay da timg duoc sir dung trong diéu tri tao bon nhung do cac nghién ctru cho
thdy n6 c6 kha ning 1a chat gdy ung thu (carcinogen) [1]. Diéu nay giy anh hudng sic khoe
cho nguoi tiéu dung.

Trong nghién ctru nay, ching t61 da xay dung quy trinh phan tich sibutramin va phenolphthalein
nhanh chéng, don gian va hiéu qua két hop k¥ thuat chiét va tinh sach mau bang phuong phap
QuEChERS trong tra, ca phé, sira giam can. Sau do, dich chiét duoc phan tich trén hé thong sic
ky 1ong siéu hiéu nang két hop v6i dau do khbi phd (UPLC-MS/MS).

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru
Céac miu thuc pham giam cin bao gdm tra, ca phé, stra giam can do khach hang gui dugc
phan tich tai trung tam dich vu phan tich thi nghiém Tp. H6 Chi Minh (CASE).
2.2. Phuwong phap nghién ctiru
2.2.1. Thiét bi, dung cu, hoa chat
* Dién thogi: 0909610128  Email: duynt@case.vn
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2.2.1.1 Thiét bi, dung cu

- Thiét bi str dung 12 hé UPLC Endura va khéi phd TSQ Endura Triplequad ctia hing Thermo
Scientific.

- Cot phan tich sic ky pha dao InertSustain C18 HP 3 pm (100 x 2,1) mm va cot bao vé.

- Céc dung cu va thiét bi phu trg khac trong phong thi nghiém.
2.2.1.2 Héa chat

- Acetonitril va methanol loai LC-MS, acid formic (> 99%), acid acetic (= 99%)

- Chuan phenolphthalein (Product No.: 107233. Lot No.: K49210033) dugc cung cap Merck
millipore.

- Chuan sibutramin (Product No.: S-011-1ML. Lot No.: FE03201802) ctia hing Sigma-
Aldrich.

- Bot chiét pha rin Q-sep d-SPE (150 mg MgSOy, 50 mg Cyg), d-SPE (150 mg MgSOy, 50
mg C18, 50 mg PSA), hdn hop mudi (4 g MgSOy, 1 g NaCl) cua CNW.
2.2.2. Tién hanh
2.2.2.1. Chudn bi chdt chudn

‘Dung dich chuan gbc nong @6 1000 ppm (mg/L) trong dung m6i methanol. Dung dich
chuan gdc dugc luu nhiét do to <-18°C. Chuan hdon hop trung gian nong d6 500 ppb (ng/L)

duoc pha tir dung dich chuan gdc trong methanol va duoc sir dung dé xay dung duong chuan
trén mau.
2.2.2.2. Xuir Iy mdu
Mau tra, ca phé, sita giam can dugc dong nhat. Can chinh xac khoang 1 g cho vao ng ly
tam, thém 5 mL H,O, vortex 1 phut. Sau d6, thém 10 mL acid acetic 1% trong acetonitril, vortex
1 phut, siéu am 30 phut, nhiét do thuong. Thém hdn hop mudi (MgS0Oy4 4 g + NaCl 1 g), lac
manh bang tay, vortex 1 phut, ly tam 9000 vong/phut (20°C, 5 phut). Rut 1 mL 16p trén cho vao
cac 6ng chiét pha rin d-SPE (150 mg MgSOy, 50 mg C18) dé 1am sach miu, vortex 1 phut, ly
tam 10000 vong/phit (20°C, 5 phat). Rat 200 uL dung dich thoi kho. Pinh muac 400 pL
MeOH/H,O (1/1) va dugc tiém vao hé thdng UHPLC/MS/MS.
2.2.2.3. Diéu kién sdc ky
) Dé xay dung quy trinh phan tich dong thoi sibutramin va phenolphthalein, cac diéu kién
sac ky dudi day da dugce ching to6i nghién ctru va str dung:
- Cot InertSustain C18 HP 3 um (100 x 2,1) mm.
- Téc do dong pha dong: 0,3 mL/phut
- Pha dong:
Kénh A: HCOOH 0,1% (v/v) trong nudc;
Kénh B: acetonitril;
Gradient: 0 - 5 phut: 5% B - 100% B, 5 - 7 phut: 100% B, 7 - 10 phut: 5 % B
- Thé tich bom mau: 5 pL
- Thong sb dau do MS: Ton source type: H-ESI, positive ion: ESI (+), spay voltage: 3500V,
sheath gas (Arb): 45, aux gas (Arb): 13, sweep gas (Arb): 1, ion transfer tube term: 342°C,
vaporizer term: 358°C.

3. KET QUA VA BAN LUAN
3.1. T6i wu thong s6 diu do va diéu kién sic ky

Qua tham khao cac tai liu [3, 4, 5], va khao sat tai phong thi nghiém chung t61 dung dung
dich chuan 100 ppb dé tim cac thong s6 to1 wu cho khoi pho nhu tim ion me, ion con, nang luong
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va cham va RF Lens. Sau khi thyc hién ta c¢6 thong s6 dau do khdi pho dugce thiét 1ap theo bang

1 va st dung cot tach C18 voi pha dong theo chuong trinh rira giai gradient gd

m hai kénh chura

HCOOH 0,1% trong nuéc (kénh A) va ACN (kénh B) cho hiéu qua tach tt nhét sibutramin va

phenolphthalein.

Compound Optimization Results

Compound Name Precursor Product Collision Energy RF Lens

Source Fragmentation

Intensit
m/z m/z ) ) y v)
phenolphtalein 319.122 225 19.101 141.034 2643103.751 ]
phenolphtalein 319.122 197 30.831 141.034 275693.021 ]
phenolphtalein 319.122 141.111 40.034 141.034 416738.199 ]
N 225.00
Multiple collision energy product scan for m/z=319.12. 197.00
N 141.11
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Hinh 1. Cdc théng sé t6i wu khoi phé ciia sibutramin

Compound Optimization Results

Precursor

componndirane e Pr:g:ct Collisi(ovn) Energy RF(‘I_I()ans TRranSTry Source Fr(avg)mentation
phenclphtalein 319.122 225 19.1e1 141.@34 2643103.751 e
phenolphtalein 319.122 197 30.831 141.034 275693.021 (-]
phenolphtalein 319.122 141.111 40.034 141.034 416738.199 (-]
m >25.00
Multiple collision energy product scan for m/z=319.12. 197.00
- 14131
£ 100000
£
= 80000
E
g 60000
=
40000
20000 N
50 100 150 - 200 250 3200
Hinh 2. Cdc théng sé t6i wu khoi phé ciia phenolphthalein
Bing 1. Céc théng s6 khoi phé o ché dé SRM
Thoi gi
‘ san Ion me Ion con | Nang lugng RF
Chat phan tich luu Mode Lens
(phii) (m/z) (m/z) va cham (V) ")
280,1 139,0 (C) 14 106
Sibutramin 4,42 +)
280,1 | 125,0 (Q) 24 106
319,1 | 197,0 (C) 30 141
Phenolphthalein 4,82 )
319,1 | 225,0 (Q) 19 141

3.2. Lua chon hdn hop bt chiét pha rin d-SPE

Do doi tugng nghién ctru cua dé tai 1a nén mau tra, ca phé, stra giam can la nén mau phurc
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tap, can quy trinh xt Iy mau dé 1am sach tap chat nham giam hién twong anh hudng nén, ting
hiéu qua trich ly mau, ching t6i nghién ctru 2 loai bt chiét pha ran bao gdm d-SPE (150 mg
MgSOy, 50 mg C18) va d-SPE (150 mg MgSOy, 50 mg C18, 50 mg PSA) dé 1am sach mau
truée khi dua vao thiét bi UPLC/MS/MS.

T 400-4.80
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Hinh 4. Mdu ca phé thém 10 ng/mL chudn phenolphthalein so sanh bét chiét pha ran

Két qua sac ky do hinh 2 cho thay sibutramin va phenolphthalein trong mau st dung
d-SPE (150mg MgSQy, 50 mg C18) cho tin hi¢u tot hon sibutramin va phenolphthalein trong
mau st dung bot ¢6 chira thém 50 mg PSA.

Nhu véy quy trinh xur ly m§~u 2.2.2.2 duoc lya chon tham dinh phuong phép sibutramin va
phenolphthalein trong ba nén mau tra, ca phé, sira gidm can.

3.3. Tham dinh phwong phap
3.3.1. Puong chudn sibutramin va phenolphthalein trén cdc nén mau

Duong chuan duoc xay dung dua vao cac diém co néng do: 10 ng/mL; 25 ng/mL; 50

ng/mL; 75 ng/mL; 100 ng/mL.
Nén ca phé giam can
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Hinh 5. Duong chuan sibutramin va phenolphthalein trong cdc nén ca phé,
tra va sita giam cdn
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3.3.2. B¢ thu hoi, 6 lap lai va do tdi lap, do khong dam bao do

Do lip lai ciia phuwong phap duoc thé hién thong qua do 1éch chuén’ lap lai (RSD,), con do
tai lap duoc danh gia thong qua do Iéch chuan tai lap (RSDg) cua céc két qua nghién ctru ¢ hai
ngay thuc hién phan tich khéac nhau.

Bing 2. Két qua do thu hoi, dé ldp lai va do tdi ldp, dé khéng dam bao do

, . D6 th
Chi vion Nén | Néng ag thém hgi ' | RSD, %, | RSDx %, | D¢ khing dim
méu | méu (ug/kg) e 13 n=6 | n=12 | bio do U.y, (%)
30 101,1 10,2 11,5 20,5
Tra
50 96,1 4,1 5,1 11,3
30 99,2 5,4 6,2 12,6
Sibutramin Caphé
50 97,5 4,1 4,7 10,6
30 87,1 32 3,6 26,8
Sira
50 90,9 4,5 5,5 21,2
30 94,9 7,2 8,5 17,6
Tra
50 99,5 4.4 5,7 8,5
30 98,6 42 3,9 8,3
Phenolphthalein | Caphé
50 95,3 3,8 32 11,4
30 90,8 2,5 2,9 19,2
Stra
50 95,2 4.8 52 14,1

3.3.3 Gioi han dinh lwong

Theo SANCO/12571/2013 [7], MQL 1a ndng d6 thém chudn & ndng d6 nho nhit ma phuwong
phép c6 thé xéc dinh vi d6 13p lai, do tai 13p nho hon 20%, higu suat thu hoi dat tir 80 - 120%,
phuong phap c6 ¥ nghia khi MQL nén bang hodc nho hon gidi han chat cAm nho nhat cho phép.
Trong phan nghién ctru ndy, mau tra, ca phé, sita giam can khong cé chat phan tich thém chudn
& ndng d6 30 pg/kg dé xac dinh gia tri MQL. Két qua phan tich thu duoc tit ca cac chat déu co
hiéu suat thu hoi trén 80%, do tai lip nho hon 20%. Nhu vy, MQL cta phuong phap ddi véi
cac nén mau 1a 30 pg/ke.

Data File Name: MILK+30ppbh 01
Quantitation Mass (m/z) 3212.213-=225.000 mz Confirm Mass (mfz) 319.213->=197.000 mz
Compound B s S ———————
AT sz
L —
Ratio ion TRUE Lo .
)
sa
RT 4.81 wa
ac] ass
= - o8
Amount 28.583 T ~aa
a e & a <=
Data File Name: MILK+30ppb O1
Quantitation Mass (m/z) 280.183->125.058 mz confirmn Mass (m/fz) 280.183->139.058 mz
S — Compound SIBUTRAMINE Eorsses —
Ratio ion TRUE . —— =
RT a.42 -
“a.
s e P - -na
~ Amount 27.714 — — - -

Hinh 3.3.3 a. Sdc ky d6 mdu sita giam can thém 30 ug/kg chudn sibutramin va phenolphthalein
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Data File Name: COFFEE4+320ppb 1
Quantitation Mass (m/z) 280.182->125.058 mz

Confirmn Mass (m/z)

280.183->139.058 mz

J— Compound SIBUTRAMINE
Ratio ion TRUE
RT a4.42
e - s
= Amount 29.102 T
Data File Name: COFFEE+30ppb 1
Quantitation Mass (m/z) 219.213-=225.000 mz Confirm Mass (m/fz) 319.213->=1597.000 mz
Compound PHENOLPHTHAILE = g ——
A= am
P et
Ratio ion TRUE [
RT 4.82
. e =
Aumnount 28.85 --
r) . "

Hinh 3.3.3 b. Sdc ky d6 méu ca phé giam can thém 30 ug/kg chudn sibutramin va phenolphthalein

Data File Name: TEA+30ppb 01

Quantitation Mass (m/fz) 280.183->125.058 mz 280.183->135.058 mz

Confirm Mass (m/z}
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| -] a0

“ RT 4,42 ]

L=l 404

el 438 a0 a5l i 204 426 am o

a3 a3 i ay e Amount 28.8 " a3 a3 P ) A

Master method: Sibutramine PHEMOLTHALEIN CTM
Data File Name: TEA+30ppb_01

Quantitation Mass (m/z) 315.213->225.000 mz 319.213->157.000 mz

Confirm Mass (m/z)

a1 - A —— Compound PHENOLPHTHALE

AE 48
M_19l-!3

. = Ratio ion TRUE

]

- RT 4.81

-0

20 a3 a8s ar

% ) s o == Amount 29.751

Hinh 3.3.3 c. Sdc ky @6 mau tra giam can thém 30 ug/kg chudn sibutramin va phenolphthalein
34. Ung dung phén tich thue pham gidm can tai trung tim dich vu phén tich thanh pho
Ho Chi Minh

Sau khi tham dinh, phuong phap phén tich duoc ap dung dé phan tich sibutramin va
phenolphthalein trong mét s6 mau thuce pham giam can bao gom tra, ca phé, stra gidm can. Ket
qua 46 mau (03 - 08/2019) khong phat hién thay 02 chat sibutramin va phenolphthalein trong mau.
4. KET LUAN

Phuong phap xac dinh sibutramin va phenolphthalein trong tra, ca phé, stra giam can bang
ky thuat UHPLC-MS/MS két hgp véi viée xu ly mau bang k¥ thuat QuEChERS dat duoc do
nhay, d chon loc va d¢ chinh xac cao phu hop theo ti€u chuan cuia AOAC (2016),
SANCO/12571/2013. Phuong phap c6 thé dugc timg dung d€ danh gia sibutramin va phenolph-
thqlein trong tra, ca phé, stra giam can gop qphén kiém soat chat ché van dé an toan vé sinh thuc
pham nham hudng téi moi truong thue pham an toan cho nguoi tiéu dung.

Trong thoi gian sip tdi chung t6i tiép tuc nghién ciru cac chat chuyén hoa sibutramin nhu
N-des methyl sibutramin (DSB) and N-di desmethyl sibutramin (DDSB).
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Summary
DETERMINATION OF SIBUTRAMINE AND PHENOLPHTHALEIN IN
WEIGHT-LOSS TEA, COFFEE, AND MILK BY ULTRA-PERFORMANCE
LIQUID CHROMATOGRAPHY MASS SPECTROMETRY UPLC- MS/MS

Truong Van Than, Nguyen Thanh Duy”, Ly Tuan Kiet
Hoang Ngoc Vinh, Chu Van Hai
Center of Analytical Services and Experimentation Ho Chi Minh City

A rapid, simply and effective method using ultra-performance liquid chromatography
coupled to mass spectrometry (MS) detection was developed in order to determine
sibutramine and phenolphthalein in weight-loss tea, coffee, and milk. QUEChERS technique
was used for cleaning-up sample matrices. The extracts were separated on C18 LC columns
using the gradient elution of 0.1% formic acid in distilled water and acetonitrile. The
recoveries at the concentration of 50 ug/kg were from 90.1 to 105.8% (with RSDg of 4.04 -
4.24%), from 91.9 to 100.2% (with RSDy of 3.20 - 4.71%), and from 86.5 to 100.5% (with
RSDg 0of 5.17 - 5.49%) for weight-loss tea, coffee, and milk, respectively. Method quantitation
limits were of 30 ug/kg.

Keywords: Sibutramine, phenolphthalein, dietary supplements, ultra-performance
liquid chromatography mass spectrometry UPLC-MS/MS.
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