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Screening and Quantitative Determination of A New Vardenafil Derivative in Foods

ZHANG Wanli, ZHANG Liping, LIN Jiechun, LEI Yi'

(Guangdong Institute of Food Inspection, Guangzhou 510435, China)

Abstract: A novel derivative of O-propyl vardenafil was identified for the first time in a candy product with aphrodisiac
claims using liquid chromatography-high resolution mass spectrometry (LC-HRMS). The compound’s molecular structure and
fragmentation pattern were deduced from fragment ion data, and further confirmed as vardenafil impurity 31, a derivative of O-propyl
vardenafil, based on '"H NMR. Qualitative and quantitative detection methods of O-propyl vardenafil and vardenafil impurity 31
detection were developed using liquid chromatography-triple quadrupole mass spectrometry. Both analytes showed good linearity
in the range of 1~50 pg/L. The limits of detection and quantification were 0.05 and 0.1 mg/kg, respectively. Recoveries at three
spiked levels in solid drink, candy, oral liquid, and lipid matrix ranged from 87.2% to 113%, with relative standard deviations of
1.1%~8.0%. The method was applied to 234 commercial samples, in which O-propyl vardenafil was detected in 29 batches and
vardenafil impurity 31 in 5 batches. Owing to its high sensitivity and accuracy, the method is suitable for qualitative and quantitative
determination of illegally added O-propyl vardenafil and its derivative in various food matrices, providing a scientific basis for
regulatory monitoring and investigation.
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Fig.1 Extracted ion chromatogram (m/z 503.243 5) (a) and
MS/MS spectrum (c) of O-propyvardenail, extracted ion
chromatogram (m/z 514.259 5) (b) and MS/MS spectrum (d)
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Fig.4 Structure of vardenatil impurity 31
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1

O-propylvardenafil
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5 MEXEMKMAIE (a) FEMAIERE 31 (b) B MRM BIEE
Fig.5 MRM chromatograms of O-propylvardenafil (a) and vardenatil impurity 31 (b)

®2 BRommEdExs, wHRSEEMR

Table 2 Linear relations, LOD and LOQ of the analytes

b 2.4x10*
2.1x10*
1.8x10*
1.5x10*
1.2x10*
9.0x103
6.0x10°
3.0x10°

0.0

3.12

Vardenafil impurity 31

b

Time / min

a4 E AT FA Mk AEr #HER/(ngkg) & EMR/(mgkg)
B 1=3.024x10°x-9.214x10°  0.999 73 0.05 0.1
mEgr  ER y=2.885x10"x+6.166x10°  0.999 46 0.05 0.1
BRI o y=3.176x10*x+2.613x10°  0.999 58 0.05 0.1
HIRE  y=8.697x10°x+7.818x10°  0.999 88 0.05 0.1
----------- BRSO 1=5.449%10°x-1.221%10° 099974 0.05 0.1
B IR A BR y=1.122x10*x+1.855%x10°  0.998 38 0.05 0.1
FR3L mma y=1.053x10'%7.658%10°  0.999 45 0.05 0.1
HAcE  1=7.566x10°x-6.144x10°  0.999 66 0.05 0.1
% 3 BIRATTHEKRERR B IRERE
Table 3 Recoveries and relative standard deviations of analytes (n=6)
. SR A R AR I RILARAE A 31
(mgke)  pinympckop ARRARRM L% FHEE Y% AR Z /%
0.1 109 2.5 101 42
B ARk 0.2 92.8 6.2 108 2.0
1.0 103 1.3 87.2 1.4
-------------------- 0.1 102 5.4 107 3.6
R 0.2 108 1.1 106 42
1.0 101 8.0 97.3 32
-------------------- 0.1 107 2.6 102 2.4
=93 0.2 94.3 3.5 103 1.8
1.0 109 1.8 98.6 1.8
-------------------- 0.1 103 43 109 3.1
Bk 0.2 113 3.9 104 2.7
1.0 102 6.5 93.7 3.5
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