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ABSTRACT: Objective
method. Methods

To study and screen the novel vardenafil derivative in food, and establish a quantitative
A compound with similar structure to vardenafil was detected in food by ultra performance liquid
chromatography-quadrupole-exactive orbitrap-high resolution mass spectrometry. The molecular structure and
fragmentation law of the vardenafil structure analogue were inferred from the fragment ions of high-resolution mass
spectrometry. The compound name was clarity compared with the custom-synthesized reference substance.
Quantitative analysis was carried out in a multiple reaction monitoring by high performance liquid
chromatography-tandem triple quadrupole mass spectrometry with the external standard method. Results The novel
vardenafil derivative in food was identified as propoxyphenyl hydroxy-vardenafil. The results showed that good
linearity was observed for propoxyphenyl hydroxyvardenafil within the concentration range of 2—-50 ng/mL. The limit
of detection was 0.03 mg/kg, and the limit of quantitation was 0.10 mg/kg. The average recoveries and relative
standard deviations (RSD) of coffee, confectionery, jelly and plant-based drinks were 87.6%—102.6% and 0.5%—6.3%
respectively. The reproducibility and stability of the method were good (RSD<5%). The method was applied to
measure the real samples, and 34 batches of positive samples were found with the content range of
1.60x10°-2.62x10* mg/kg. Conclusion This method is fast, accurate and high sensitivity, can be used for screening
and quantitative determination of the derivative propoxyphenyl hydroxyvardenafil in food, and can provide technical
support for the supervision of the illegal addition of vardenafil derivatives.

KEY WORDS: illegal addition; propoxyphenyl hydroxyvardenafil; high performance liquid chromatography-

tandem triple quadrupole mass spectrometry; ultra performance liquid chromatography-quadrupole-exactive

orbitrap-high resolution mass spectrometry; vardenafil structural analogues
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Table 1 Evaluation of ME of propoxyphenyl hydroxyvardenafil in different matrices
T Ll JENixiiE S Pk Tkt
TR AL ME/% PR ME/% TR ME/% TR ME/% PR LS

1% —66.7 Gl -57.4 Gl -40.3 h -22.5 h

10 fi 73.9 i 69.4 H 95.2 55 100.4 55

20 % 91.7 5 87.1 55 100.8 55 97.3 55

50 fi5 103.2 55 95.9 5 100.4 5 98.4 5

100 fi% 103.7 GE 105.0 5 103.2 5 101.7 5

HEIT PGB, Nk 2 R, NAERIER LA HARAE
76 4 RO B AN ERTE 87.6%~102.6%2Z 7], RSDs
0.5%~6.3%, H/NF 6.5%, 2 LI ER
224 FIEAAEM

N EBE, t 3 A S BN YRR
FREARHAR AR AL WA T, tige 3w, ST
AR SR IR AE ) RSDs H 0.6%~4.4%, TEJ7EFa
FEVESCER P ST RE A o N RS R SRR Al i H
PURTH RS E, H N EE R 1 d WIE S IR, &R
RSDs 24 1.1%~4.9%. HEFEM K 1d AilllE 1, F
E3d, HRSDs W 1.3%~4.5%, Z5RFIZIEEIRMER
Ir, HANFH 3N EE o

2.3 SERRHE RSN
T8 o = R R A RE i PR B IS AR AT A Y
Yy R4 PRI GE R, TEIERE B, SR RO AR i - B B

= DR T S s E A vk, B TR
PIi ME, %5 2 e O 3R AT, TR B RORS 2 5
HEA RIFAmEBERREME . B% 05 0 T SEbrke b
K o R AR 0 B AR HADH FHIDRL 80 ANEE S EA T R,
ALFROEE 31 4~ AR 27 AN FEPUORE 11 4, BUA S
AL RS 4 A4S DRI 2 4~ FESRER . RS . DI R
A H E BRI IR &% P N SR R S AR A Ry
77.4% (24/31), SEER 1.60x10°~2.92x10° mg/kg, JEH b
TR S P N ER SR IR AR AR R R 25.9% (727), &
HEIU R 8.10%10°~2.62x10% mg/kg ALYV CRHE b 75 48 2K 4L
Fo O AR b AR AR A R O 27.3% (3/11), %t H
1.79x10°~2.13x10° mg/kg. SLIREEREH], NAKILFILE
TR AR AE P BEAE b R, AR R XU . W)
Jof B2 5 X L2 VE T B (W R0 AR, Sk S A i 2 B
Ul TR I ER Ayt T

®2 TREERTAIBFEZEL MR AR ELEEF RSDs (%, n=6)
Table 2 Recoveries and RSDs of propoxyphenyl hydroxyvardenafil in different matrices (%, n=6)
s BRI CEEs RSDs
[(mg/kg) Wi JASag e & SRR it/ e e J Rk e TR

0.1 87.6 100.0 97.1 102.6 5.4 4.0 2.9 34
PRI 0.2 89.3 933 96.7 96.9 5.7 5.9 2.8 1.3
FEAHIRAE : - : - - : - - :

1.0 88.4 91.0 90.4 95.7 5.8 6.3 2.0 0.5

#3 TREERPASFEZEMMTENERAHMAR. BiEREME(%)
Table 3 Reproducibility and intra- and inter-day stability of propoxyphenyl hydroxyvardenafil in different matrices (%)

M RSDs (n=3)

H PFasEPE RSDs (n=5) H )& Pk RSDs (n=3)

I A fith A FEH et
/(mg/kg) - % i > 7 . S i

Ll . Rtk okl ll . R (%€ S S [1i3 . Py s

A 0.1 28 22 4.4 15 1.8 49 3.9 1.1 3.6 45 2.0 26

PRI 0.2 23 1.4 24 1.9 2.7 3.8 1.6 4.6 3.1 3.0 3.1 14

AR 1.0 0.6 3.3 3.1 2.0 24 32 3.3 25 29 32 13 29

3 2 @ [Rl - Sp e, E—2 il 4 BRI, X R MY T4

=A

AR 8 L PRAS TR R )28 O A, R AR T -
TR = PUR A B A I R O A, R R R R I A Y

Faf A, s 5 UL R 0T G, e R B T B AR AR AT
N AR RS OB AE, R AT T P A
RGN e ZIIETE . R WERR, IR MR
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