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Simultaneous Determination of Four Antidiabetics Added to a Health—Care Food Illegally by HPLC-MS/MS
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Abstract: Objective To develop a HPLC-MS/MS method for simultaneous quantification of metformin, phenformin,
rosiglitazone, and glibenclamide, four antidiabetics which were illegally added into a health—care food. Methods The
separation was performed on a Thermo BDS Hypersil Cg column(2.1 mm x 100 mm, 2.4 wm) by gradient elution with
the mixture of 0.2 % aqueous formic acid(A) and acetonitrile—methanol (6 : 4, v/v)(B) as mobile phase. The flow
rate was set at 0.3 mL*min™. The detection of 4 target chemicals was performed by positive—ion electrospray ionization
mass spectrometry (ESI-MS) in multiple-reaction monitoring( MRM) mode. The transitions of four antidiabetics executed
as following: m/z 129.9—70.9 for metformin, m/z 205.9— 9.9 for phenformin, m/z 357.9—134.9 for rosiglitazone,
m/z 494.0 —368.8 for glibenclamide. Results Four antidiabetics had been simultaneously identified from the
health—care food by the established method. The limits of detection(LOD, S/N=3) and quantitation(LOQ, S/N=10)
were 0.06~0.5 ng -mL™ and 0.21~1.62 ng -mL™, respectively. The average recoveries of the four analytes at three
spiked concentration levels were 66.3 % to 110.2 % with relative standard deviations (RSDs) at 2.3 % ~12.2 %.
Conclusion The established method is convenient, rapid and accurate, and can be used for simultaneous

determination of multiple antidiabetics in a health—care food which is labeled as a product of pure medicinal herbs.
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Figure 1 Chromatograms of total ions of negative sample and standards, as well as MRM chromatograms of standards
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Table 3 Linearity and coefficient of correlation of 4 antidiabetics

Tkt (QlEyigi:

HRER(R) SR g ml KR mgeml! @R mgeml!

ZRRIE y=53300+1826 09983 0.0016~0.16 0.16 053
KW =1066-2594 09991 0.0016~0.16 0.16 054
BRAIE y=1971045709 0,996 0.0012~0.12 0.06 021
BB y=1926041299  0.9986 0.002-02 051 162
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Figure 2 Full-scan product ion spectra of [M+H]" ions and fragmentation schemes for metformin (A), phenformin (B), rosiglitazone(C),

and glibenclamide(D )

3.2 (il &k WL T Zorbax XDB Cj5, Thermo
BDS Hypersil C;5, Thermo BDS Hypersil Cg & Thermo
HILIC SRR A5, AR I Cis XF 8 51 AR IR 1) £ 35
B BCHAR, B XU 25 ) 9 O B 4555, ofii HILIC
IR ATEAE R D2 B OB L (B XA% 51 4 ik
M#E2%, %A Thermo BDS Hypersil Cg AT OIS
RO Kt th 2R SRV, A8ZANK . A& 5 R Y

B IINEARK, ESENER, "R EIMENER
P T HER

3.3 kB2 ML F i AT TR T
CPREEE S KGR T 4 PR IOREAL A= 2y, R B
Pl (B R 2 Ik, BER 1-3 Ki; Bk 0.5 o)A,
HREIE 250 R SBUIGA 17.1~51.2 mg, G
FLIR T IR Hh 3 fa s A B IR IR 3K 2.5~7.4 mg,



+610- Traditional Chinese Drug Research & Clinical Pharmacology, 2014 September, Vol. 25 No. 5

Al BB G R H FH A (4 mg/d), 2525 0 E
WG B BT S B AR SIANK 8.1 ~ 24.3 mg,
A AT RERE I R AR A0 B H B KR (15 mg) o A
BARERN, % MEEN ATRETE R AN IE RSO
e Y R R E

ASCHEENT Y LC-MS/MS [R] I B “ffa 2 b7
HERTRE NG 4 FPEEMEZ R 5T, HA W . sk,

FAGAYRE AL, A AR SEHR T TR PRt it rh AR AR e
BRI o
Sk

[1] ER a2 R, RS E g GXR1T)[EB].
hitp: /iwww.sfda.gov.cn/WS01/ CL1131/24516.html.

[2] iEWEE, Wik, TR, AF. 2 R P A R IR P a2 K
PRABE A S IR IR S AL =R ZG [T, 259500 243k, 2007, 27
(1): 36-39.

[3] Z=W2E, 4RmNAE, 2R SR G A R P 2 I B4 51 57
I 28, 2008, 28(2): 319-320

[4] 41, ZE4524%. RP-HPLC K v 24 (R4 5 1) 78 24 BARs 1 43 (01,
HhE 2y, 2005, 40(4): 316-317.

[5) imte, EEpe, ZRUbE, 5. BMhER UK, FhiR X
AR FIANR HPLC 52 D7k S (T). B ITESTT K, 2007,

N LB B AL R E AR R

X EH, FEEE
Wt BIE 055750)

WE. BRY #aUFmEa(EE, FEE.

AP NUE AR PR R N MR AT R R
Jili Uk P | 4 64 A R o WA A W& TR A 2
5um), AEAAATH -0.02 %= ChKER,
350, BAAESN 462 psi, BR KX

£ £ (r=0.9996) ,
FRE 6w R E(X) B mARm o i v AT (Y) A
%, RSD # 0.43 %,
KR DIUA B REARA
FESZES: R284.1 XERARERD: A
doi: 10.3969/.issn.1003-9783.2014.05.022

K EE: 2014-03-18

Lok E 2 (1 REBHIT R2AMb2AE T24Be, K 300384; 2. b E e 2h A BR B¢

NERS:

28(7): 125-127.

[6] FHFk, ARWTATEIR, T, 5. SROBAH GRS E s 2y
AR AR A2 B2 ). (3%, 2009, 27(2): 211-215.
[7) Z84KS, BREEHE, BhoRTk. 6 Bl IR FAOME 25 AT (o — R 4%

FrlIL 044, 2000, 19(6): 5-8.

(8] FEF®, FLFE, BAHC WRAR IS — B A 2 RRE 7
EEBARYIE LTS SVANRT]. THZGRR 4], 2005, 22
(1): 19-22.

[91 XA, WooHE, X, . WAHGIE—BRE AR 2 Fhd
2RI P AR A R BUIC, K ZMUIK ., AR BT | 451
AWK 29053 H 285, 2009, 29(3): 440-444.

[10] Pamipg, &, ®F, fHEf, TE. HPLC-MS/MS Rl 2h K
PSR TR 11 FRREEZSAL 225D T EIZG2EA4E, 2010,
45(11): 862-864.

[11] RS 2t W B A BIUR) . DR 2 Fh il BB AR5 VR I B9 ) B [EB.
http: //www.sfda.gov.en/WS01/ CL1162/76614.html.

[12] B AE, ZRFRF. R OUIRECP 4 AWE IR FLIR VE R Hh 2 2 1
0. rPEERZEYZAE, 2008, 29(3) : 205-206.

[13] A3, Tk, FESCR, . EP 42 40O R 25 i
ANEERAFHII. ER SR A, 2002, 21(12): 753-
758.

[14] B 56 5 2 B BRI 2 4% 50 W B HC 4 il 39 £k
EHAE FIEB]. hitp: // www.sfda.gov.cn/WS01/CL0844/54802.himl.

(%#t: o)

A

NN, BEF)GREMRE, Fixk RAHEEEEE(TLC)
KR &R AR €38 - R AR #H R (HPLC-ELSD ) %N )L i&
FEEmE, %A Comatex C &34 (250 mm x 4.6 mm,
MR, R
NI EE3OF V=S K
WA 7 2.380 ~23.800 pg & B A, AR B0 A 4(X) 5% @R m o i F A a(Y) B

%A 1.0 mL-min”, ZHERE 90 C, FHER
SBEY, FEME, MESBLTHTH,
A RIFH &

F AR ECE A 99.6 %, RSD % 0.20 %; WA Z T/ 1.440 ~ 14.400 pg FE B M, Rt
H R A6 &£ & (r=0.9997),
e S ZETE. A, FEME, TR T IUEMBEG R ZEE .
Bk EE; BEEE;, NEF;, NEET
1003-9783(2014)05-0610-05

P mAE R FE A 994

EEEN: XL, B, BB, B4R, B . RIRA-EREW AR R PZ5HE5 . Email: coumarin@tom.com.



