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WE: BR 5 UPLC Q-TOF MS Heig bl Me4E & o i 25 F 3k ik foimdd SEOR T AU, 30 A Bk, BT B, 75
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Rapid Detection of Phenformin Hydrochloride, Glibenclamide and Pioglitazone Hydrochloride Illegally
Mixed in Traditional Chinese Medicinal Preparation for Antidiabetics by UPLC-Q-TOF-MS

SHEN Lanhuil, PENG Yaowenl’z, CHEN Guoqingl(I.Jiangsu Province Wuxi Institute for Drug Control, Wuxi 214028,
China; 2.School of Pharmaceutical Science, Jiangnan University, Wuxi 214122, China)

ABSTRACT: OBJECTIVE To establish a method for rapidly qualitative and quantitative detection of phenformin
hydrochloride, glibenclamide and pioglitazone hydrochloride illegally added in traditional Chinese medicines for antidiabetics by
UPLC-Q-TOF-MS. METHODS The Aglient ZORBAX SB Cig(2.1 mmx100 mm, 1. 8 pm) column was used, with the mobile
phase of methanol-10 mmol-L™ ammonium acetate(0.1% formic acid) by gradient elution. Electrospay ionization(ESI) source
was applied and operated in the positive ion mode. Qualitative and quantitative detection were analysized by retention time,
DAD, mass spectra, and tandem mass spectra as four aspects information. RESULTS  Phenformin hydrochloride,
glibenclamide and pioglitazone hydrochloride were all detected illegally added in five batches capsules. CONCLUSION This
method is specific, sensitive, easy to operate and can be used to detect the phenformin hydrochloride, glibenclamide and
pioglitazone hydrochloride illegally added in traditional Chinese medicinal preparation for antidiabetics.

KEY WORDS: UPLC-Q-TOF-MS; antidiabetics; illegally added; phenformin hydrochloride; glibenclamide; pioglitazone
hydrochloride

EX MG mEEEELRT 2003 FERA T T 2RI 2 R R R AR AL
(%%?ﬁlﬁﬁtfﬁﬂﬂ%I‘?EﬁguﬁﬁﬁﬂﬁﬁHlﬁﬁ%uu WL IS, e “ATERPUAET. P IE”
oy 56 O 1) R ) N ) (25 MR T [2003]191 5), H S, R 2 SR B B AT R RE 28 RO B 2R AR VE A
U, 2y A ARG y vE AR I I B TAE 1E R 3, W R R L . EFXT RS DL, ERE

fEHBEN: H2E, &, Wit, SIEMEAM Tel: 13814236982  E-mail: 568795648@qq.com

- 1160 - Chin J Mod Appl Pharm, 2016 September, Vol.33 No.9 o [E BAR R 252 2016 42 9 H 55 33 555 9



it 24 it BB A LR SR AU T 2 AR L IR R e A 5
Jiik, HhBERESEE 2003 4EEA LA 29 b
FERE I I H A I T HESE, BT SRR R
HEAF) 28.2%, ¥ K AT REARVEUR N 13 FipgpE2k
R, T R FE AR 56 7 9 U X R
ab s RS R, SRR, AR & A
HAHri (a5 K (>60 min), 2E# M5 R 2056 1
FH, F57 UPLC-Q-TOF-MS ¥, # UPLC &
SHG ARG G, ERER A I8 UPLC(1.8 pm
TOAEL B €8 T A ) o e 247 B R A o O A R T
THEBE, SZBLT 15 min P PRIE T A AT EE H AR
Yy, KRR T et ial, 256 EEE. DAD
LA ERER . R RIS SR 4 T
TS B DA RCE O e, B Rk vh i ) W P S o 24
R 75 R RV I 3R R % 2 WU 4% B A
IR SRERMLAS HIESE 10 Fib 22, N2 W]
5508 2 R A X B W 2 v B2 B DR A o () R S
FBR PO R I TAE R L nT SRR R, fRIUEA
R 252407,

1 UERRAY

Agilent 1290 UPLC-6530A Q-TOF-MS 1X (it
e A €1 - DY R - TRAT I R S B, 5B
Agilent 7)), BCH R%E: iR, DAD frillgs,
KA JE S T8 ESI, MassHunter T{/E#5%%; XS205
HLF R T (R8I A 7]); KH-300E 88 75 A (B 1L R
B A A A IR A 71): Millipore 47K R 45 (£ H
Millipore A ).

XF R s SRR IR OB (HE 5 100922- 201001,
R 99.7%) AN : 100135-201105,
ERE . 99.5%) FhERML S FIEH (# 5 100634-
201202, 4hi/E: 100.0%). #HEE — F AL S
100664-201203, 4HifE: 100.0%). &5 S
100281-201203, 4hiJE: 99.5%). & HIFHEEES -
100269-201004, 4L : 99.9%). #% 5| E k(L5
100674-201102, 4HJF: 99.1%). ¥ HIEEHHL S
100280-201002, 4ifE: 100.0%). Hiks 5255
100753-201303, 405 : 99.8%). 3K IR ' # 41 il (1t
51 100952-200701, 2lFE: 100.0%)% H 1 E &
a2 R E ARG FE Ry SRR RS
20131001, #A%: FHHL 0.35 g). NG S
20140101, }UA%: &KL 0.35 g) S HFRR A e B8 (Hit
i 20140403, HUA%: BERL 0.30 g) B AR AR
LT 20140701, FA%: R 0.30 ). HHRH
R E IR 252 2016 4E 9 55 33 4555 9

WERFEHES: 20140601, HA%: ki 0.35 g)bris
RN AR AR AR A=, ¥kE LY
“6.26” ZERILBRARIEURINEE B, LAE RS IR FE (L
51 20131001) 4 77 V2 22 B UE A o FR B DR O 0 4
BRIREE . HERY AT al; K ONEEAlK .
2 HES5%R
2.1 B

it . Aglient ZORBAX SB Cig(2.1 mmX
100 mm, 1.8 um); JzIAH A NHEE, HishiH B A
10 mmol-L™" BEEREL (& 0.1% F IR, Jiik.
0.2 mL-min™', B LEBARFENE 1, HiE: 35C,
MK : 235 nm(BEKTEE 190~400 nm); HEAE
& 1 pl.
=1 WA ERERF

Tab.1 Gradient elution program

i ] /min WENAH A/% WA B/%
0~5 40—60 60—40
5~6 60 40
6~12 60—85 40—15

12~14 85—70 15-30
14~15 70—40 30—60

2.2 JRIE &M

FLIE 25 B9 14k 1 25 A 75 sQ(ESTY), i fir b
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VaE- AN Rt i
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80 pgmL ™ IR ARSI, 1 NHEEE 10 Fifkes
G VENE I s a0 R R 2K 2 BUNIUSK It s %
WS mL. FEFUAPRNT I g 259 2 mL. EhERNL
& A1 T 5o B i 5V 1 mL PP S A &S 20 mL AE
NI R RS R G R ARV N 3 AR A X IR
T R
233 HHAREBRMHIS B 10 REE S A,
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Tab. 2 Parent ion and daughter ion of 10 reference substance
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Fig. 1 TIC of 10 antidiabetic components

1-metformin hydrochloride; 2—phcnformin hydrochloride; 3—rosiglitazone
maleate; 4—pioglitazone hydrochloride;

5-glipizibe; 6—glicianide;

7—glidenclamide; 8—glimepiride; 9—gliquidone; 10—rcpaglinide.
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4 Eh R % 51 B 6.133 357.13 134, 119 33
5 & F ik R 6.722 446.19 32, 347, 100, 304, 286 13
6 %5155 k¢ 6.978 324.14 110, 127, 91, 153, 155 25
7 1% 51 4 iR 9.912 494.15 369, 169, 15
8 T 51 3£ R 10.779 491.23 126, 352 15
9 1 51 W 11.768 528.22 403, 386 15
10 Hi ks 51 7% 12.368 453.28 230, 86, 162 28
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Fig. 2 The fragmentation of phenformin hydrochloride,glibenclamide
1—-phenformin hydrochloride; 2—pioglitazone hydrochloride; 3—glibenclamide.
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and pioglitazone hydrochloride
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Tab.3 Linearity and ranges of the 10 components

MO RS KPR/

i i h 28 24,

pgmL™! ng

IR AL 7=967.36X+3.4x10°  0.999 8 2.019~80.076 0.041
EEEZ U Y=1 043.1X+2.4x10° 0.998 8 2.021~80.840 0.041
LRI B K FIE Y=1 149.2X+4.9x10° 0.999 8 2.038~81.520 0.021
MBI Y=1 362.0X+2.6x106 0.999 1 2.021~80.840 0.041

& F k12 Y=404.78X=1.1x10° 0.999 5 2.048~81.920 0.11

WFIFHE  Y=723.02X+5.5x10°  0.999 3 2.029~81.160 0.013
HAIANR  Y=427.27X-13%x10° 0.999 8 2.035~81.400 0.12
BAENR  1=396.41X-3.6x10° 1.0000 2.050~82.000 0.084
IR Y=313.02X-2.7x10° 0.999 8 2.028~81.120 0.21
I AIZE  Y=1642.5X+4.5x10° 0.998 8 2.027~81.080 0.21
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Fig. 2 TIC spectrum of 5 antidiabetic traditional Chinese
medicines

A-Jiqi capsules; B-Liuren capsules; C—Wumei Suanzaoren capsules;
D-Gegen Heye capsules; E—Qingguo Baizhi capsules; 1—phenformin
hydrochloride; 2—pioglitazone hydrochloride; 3—glibenclamide.

Tab. 4 Parent ions and daughter ions of 5 antidiabetic traditional Chinese medicines
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Tab. 5 Determination results of 3 substances illegally added
in 5 antidiabetic traditional Chinese medicines(n=3)

o BRI RN MEBIARER,  ERERILRS B/
Gl mg-i ! mg-ki ! mg-ki !
K iE 10.5 3.08 1.48
AN 7.39 1.88 0.96
Ly M TR A 3 737 2.93 1.46
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4 Tig
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Determination of the Related Substances of Dabigatran Etexilate by HPLC

TU Yingl, CHEN Lijuanl*, WANG Pingz(l.Tianjin Chest Hospital, Tianjin 300222, China; 2.Tianjin Medical University,
Tianjin 300070, China)

ABSTRACT: OBJECTIVE To develop a method for determing the content of related substances of dabigatran etexilate.
METHODS The condition of detection were: Agilent SB-C;g column (250 mmx4.6 mm, 5 pm), the gradient mobile phase
consisted of acetonitrile(A) and 0.2% ammonium acetate (B, adjust with glacial acetic acid to pH 4.4): 0-18 min, 90%—40%B;
18-30 min, 40%B. The flow rate was 1.0 mL-min "', the UV detection wavelength was 340 nm. RESULTS The resolution of
dabigatran etexilate and relate substances was good. The calibration curves were linear in the range of 0.117 0-1.872 pg-mL™"
for Impurity A (=0.999 7); the calibration curves were linear in the range of 0.126 5-2.024 pug-mL™" for Impurity B (+=0.999 5);
the calibration curves were linear in the range of 0.113 0-1.808 pg-mL™" for Impurity C (+=0.999 5); the calibration curves were
linear in the range of 0.120 5-1.928 pg-mL™" for Impurity D (#=0.999 9); the calibration curves were linear in the range of
0.123 0-1.968 pg'mL™" for Impurity E (+=0.999 6). The average recoveries of Impurity A, Impurity B, Impurity C, Impurity D
and Impurity E were 98.75%, 98.91%, 98.39%, 99.0% and 99.73% respectively; the RSD were 0.91%, 1.09%, 1.22%, 1.35% and
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