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Rapid determination of phosphodiesterase 5 inhibitors in invigorative health food by paper spray
ionization mass spectrometry method
WAN Ping, LU Yue-hua, CHEN Bo
(Key Laboratory of Phytochemical Research and Development of Hunan Province, Hunan Normal

University, Hunan Changsha 410081, China)

Abstract ;: Objective A rapid method was constructed for detection of 3 kinds of phosphodiesterase 5 (PDES) inhibitors
('sidenafil, vardalafil, tadalafil) in invigorative health food by paper spray ionization mass spectrometry ( PSI-MS method ) .
Methods The characteristic ions of the PDES inhibitors could be used for preliminary identification and semiquantitative
analysis with internal standard method using PSI-MS method. Results The 24 kinds of commercially available health-care
products includes capsule, tablet, pill, powder, wine, syrup and liquid were tested. Results from PSI-MS were consistent
with the HPLC-UV date. The calibration curves of PSI-MS has a good linearity in a given range. The linear coefficients of
analytes were higher than 0. 99. The LODs of 3 kinds of PDES inhibitors were lower than 1.0 mg/L. The RSDs of this
method ranged from 20% to 24% . Conclusion The PSI-MS method was rapid, accurate and targeted, which is compliant
for quickly screening the PDES inhibitors in large complex matrix samples.

Key words: Paper spray ionization mass spectrometry; rapid detection; invigorative; health food; phosphodiesterase 5
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inhibitors; sildenafil; vardenafil; tadalafil; adulterant
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Figure 2 Variation of ion abundance with spray voltage
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Table 1  Calibration curves and detection limits for three PDES inhibitors by PSI-MS and HPLC-UV
Wy VRS LN/ (mg/T) 27 MXRE MR/ (mg/L)  WE/(mg/L)  RSD/%
. PSI-MS 5.0 ~100.0 y =0.0832x - 0. 2384 0.993 7 0.2 20
7o 3 AR 4k 50
HPLC-UV 1.0 ~100.0 y =12783x —2894.5 0.999 7 0.1 1.7
N PSI-MS 5.5~110.0 y =0.0716x - 0. 0854 0.997 9 0.2 24
(24 UFI £ . 55
HPLC-UV 1.1 ~110.0 y =26744x - 4668. 3 0.999 8 0.1 1.2
. PSI-MS 8.0~112.0 y =0.0124x - 0. 1054 0.991 0 1.0 21
ik ik 56
HPLC-UV 1.6 ~112.0 y =24674x +2889. 3 0.999 6 0.2 1.5
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Figure 4 Chromatogram of the 3 drugs by HPLC-UV
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Table 2 Results of recovery

Inpr it/ (mg/100 g)  WEAH/ (mg/100 g) - Hylalife s/ %
50 51.35 102.70
100 96. 18 96. 18
150 126. 24 84. 16

2.3 XFSEPRAE AL A O A E
Joka e PSI-MS $ A B 52, A% 13X 96 PR A6
T 24 RO ST R A B ah o R BRI TR
LT T W R 10 IR A R B o O A A A R AT
AR 25 > M i Rl A ] HPLC-UV J7 36 2547 F 47
B AT 19 fAedh S BHE, FEr 7 i de 5 A Al ik
PR, 8 3 A 5 A7 PG IR AR 4 15 A6 Hh A A IR
A6, 504 5 M R 2B, HPLC-UV @ & I & 25
b PSI-MS 5 i 25 R B A — 5, HPLC-UV 3%
Y BIR SRR H  EE H ep, EL  A B A BT RN
B AR 3 3 R £ 9 PREEAG N, 17 PSI-MS
FORIEFIRA TIX—A 2 4RI 3,
3 WGHERMESR(n=6)

Table 3 Determination results of samples from markets

o s PSI-MS HPLC-UV
I St/ (mg/g) RSD/% it/ (me/s) RSD/%
BEFE A TUHIRAE 3. 101 11.28 5.218 7.60
BB THHLARARE 5.418 10. 54 8.311 5.80
#C o fhakhidE 0.780 6  25.63 1.917 2.17
R D IR 0.1194  13.38 0.2655  2.90
E#E  fhakdidk 0.7920  22.86 1.129 6.86
R#F A fbikdrdk 3.727 14.39 6.113 5.81
A B PR 0.6302  19.87 2.050 3.32
FHI € PEHLIRAE 0.035 14 12.23 0.084 14 6.04
KR D FEHARAE 0.037 23  25.37 0.8031 3.18
KFHE  PiAgIE 4.211 14.32 5.944 5.23
HF A FEHEIRAE 26.96 17.85 30. 11 3. 66
AF B Abishidk 5.665 19.32 5.733 6. 04
HHC fhishrdE 5.540 10. 62 8.233 5. 81
mA i iz AR 0.878 6 9.93 1.272 4.20
WiHl A fRHbIRAE 0.055 67 15.11 0.1043  7.61
WK B AR E 0.042 38 13.90 0.09222 2.29
WA Co MakhidE 0.2741 11.87 0.3854  4.55
i34 R IR AR 0.021 40 15.37 0.2330  3.41
Ol PE IR AE 0.014 73 25.05 0.1552 3.83

3 NG

AR I R PSI-MS 75 X 17 85 70 0% 55 14 fa 8 5
Hh Y S AR S R HE AT P A Sk e RS, W
AR AE AR AE At A F2 AR X 3 #h PDES 417 1 51
B o X 24 T 8 T 5 O M8 B F AT PR R
R, A 19 AR E A SRR Y.
PSI-MS AT 52 88 1 PR 3 i 35 23 A, 0 B 58 i T
g i M. 5 1% % HPLC-UV 3 1 LB 45 SR %
B PSI-MS 322 5 5 40 A 5 SR A i o, ] LAl ok Tl
Yy b AR SR O 7 i v AR S in 4y o A Y R
A3 TR IR i iy Rt & B P A A DL
SEH

5% 3k

[1] GRATZ S R, FLURER C L, WOLNIK K A. Analysis of
undeclared synthetic phosphodiesterase-5 inhibitors in dietary
supplements and herbal matrices by LC-ESI-MS and LC-UV[]].
Journal of Pharmaceutical and Biomedical Analysis, 2004, 36
(3) :525-533.

(2] EME, /55 4 b TI AE i e 28 i i) 28 415 i 18] 7y fF 5 32k
JeLI]. e Rl 23 ,2005,11(5) :392-395.

[ 3] RN, ZEME. MRt 8RR 97 25k 2 68 B 65 09 47 M Al 4
PELT]. A B Rl 24 35,2004 ,10(9) : 704-710.

[4] S/NE, EA75, EWHM, 5. =F PDES 5 1 2530
2 RO ) AR ] [T b B R A0 R, 2007 ,21(8)
60-63.

[5] BB, XM, 1R 25936 97 55 vk 4 ke 2 18 b g 119 1k e
[T]. EAMEE 2 WA FR & 5843t ,2000,20 (6 ) :283-285.

[ 6] RW,ER REER, . AT o 8 3w P o ot
PRAd e S AR RN 5 Yl R W AR R (0], 4 AT Ak
22 2012,40(7) :1081-1085.

[ 77 3R&1, B KN, 55 SOAR = ROR AR 635 12 18] B 90 e
F R 5 PR IA T TT AN 4 Fb PDES SR FI[T]. FLALAG 56 1k
225} ,2014,50(3) :323-326.

[ 8] M. 22 AME A PO A 5 7 B AR 2 8 m 43 14 46
[J].db 252 ,2015,12(3) :12-13.

[9] ZHU X,XIAO S,CHEN B, et al. Simultaneous determination of
sildenafil, vardenafil and tadalafil as forbidden components in
natural dietary supplements for male sexual potency by high-
performance liquid chromatography-electrospray ionization mass
spectrometry[ J]. Journal of Chromatography A,2005,1066(1)
89-95.

[10]  SREE, X0 7, 8. e H B 540 W88 25 Fl 28 4 R R if
L. ik 2014 ,42 (1) :145-152.

[1L] JALE. o s 55 Jo 1 A6 A2 W R 43 g B9 [ D
LB ERE R I, 2015,

[12] ZHENG Y J,ZHANG X L,YANG H J, et al. Facile preparation of
paper substrates coated with different materials and their
applications in paper spray mass spectrometry [ J ]. Analytical

Methods ,2015,7 (13 ) :5381-5386.



