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Simultaneous Determination of Sildenafil, Vardenafil, and Tadalafil in
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L1 Jin-qging, QI Yan, LI Ming-hao, LONG Shun-rong, QIU Qi-dong
(Guangdong Testing Institute for Product Quality Supervision, Shunde 528300, China)

Abstract: A method was established for the determination of vardenafil, sildenafil, and tadalafil in health foods using solid-phase
extraction—ultraperformance liquid chromatography -tandem mass spectrometry (SPE-UPLC-MSM S). The sample was extracted by methanol
or hydrochloric acid, and then purified by -a hydrophilic/lipophilic balanced (HLB) SPE column. The target compounds were separated on a
reversed phase column using a solution of acetonitrile and 0.1 % formic acid in water as the mobile phase, and then detected by positive
electrospray ionization under mulkiple reaction monitoring (MRM) mode. Good linearity of the calibration curves was achieved for three target
compounds inthe range of 10 ~200 Lgy/L, with correlation coefficients () greater than 0.99. The average recoveries of the blank matrix sample
were all more than 75%, and the relative standard deviations (RSDs) were less than 8%. The limits of detection (LOD) for vardenafil, sildenafil,
and tadalafil in the capsule formwere 10 pg/kg, 10 g/kg, and 20 g/kg, respectively. The limits of quantitation (LOQs) for vardenafil, sildenafil,
and tadalafil in the capsule form were 40 po/kg, 40 o/kg, and 80 pg/kg, respectively. For oral samples, the LODs were 3 pg/L, 3 /L, and 6
Lo/L, respectively; the LOQs were 10 pg/L, 10 pg/L, and 20 /L, respectively. The sample matrix effects were also studied, which had a
sup pressive effect on the response of vardenafil, sildenafil, and tadalafil, and the most significant suppressive effect was found on vardenafil.
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UPLC-Xevo TQ jifi iy R AH (o 1- B IG5 1% /)5
1, 36 [ Waters 2 ;. BBAEBAF YL, [N S A
W TFRAAIRA R, SR E oL, EE Sigma
AF]; DT-502A LR, RS FREA A B
23w KA MS3 itk e I IKA A 7] s Strata- X
Strata-X-C SPE ##, 60 mg/3 mL,3[E Phenomenex 2
"]; Waters OASIS HLB SPE #%, 60 mg/3 mL, Waters
/y]; ProElut Melamine SPE #4:, 60 mg/3 mL, it &}
FOAPRA A EAEZEERUTAS AT S0 0 5 mL VR
5 mL 4K IEAL .
BB AE . PR JEATARIR 25 ARk RAEFRAE
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Weal), 2 Sigma ARl HER (R4, #E CNW
AT 25 BB D, R KR
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WEREEIA, T 4 C I RAT. FIZS S Ve
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1.3 &L

{6 3% ¥ . Agilent Eclipse Plus C18 RRHD (50
mm>2.1 mm, 1.8 pm); Jiiik: 0.20 mL/min; A :
40 'C; FEMEIRE 15°C; SRR 10 pL; B
tH: A: OfEs B: O.1%FBUKIEI . TR ESE AR T
0~1.0min, 15% A; 1.0~5.0 min, 15%~95% A, f#f
1min; 6.0~6.1min, 95%~15%A, {Rr#F 2 min.

1.4 k0

B FYR: IR YR (ESD; E1ik: ESI
(s AR 2 MR (MRM) #50; JRIR
J 150 °C; B4 E HL K 2.82 kV; & 7 iRE : 500 C
P AR : 800 L/h; Al AU E: 0.13 mLmin.
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Table 1 Retention times and MS/MS parameters of vardenafil ,
sildenafil and tadalafil
wEN H&ET THT BIE AEIERE
S

1/min  /[(m/z) /(m/z) JEN =N

KA 285 489.3 151.1°,312.1 60,60 45,40

HHARE  3.07 4752 100.1%,3112 60,60 30,31
feikARdE 3.81  390.1 135.0,268.1° 27,19 15,15

Note: *Quantification ion-pair.
1.5 F a2

151 #RHK

il IRBERFE: FREL 1 g WFE CREffi%E 0.01 g)
BT 25 mL AFEHH, i 20mL HEE, 35 FERE,
i 30 min, AHEERE, HFEERZZE, 7
5. HU 1.0 mL AT 10 mL A&, A 0.1 mol/L
ERRIE W E B G IRAT, fRridt.
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G R R D, BRI R R .

284
100
A
# VB
1 f
‘_'-_._" 306
-
|J KR
|
- o I“—r '|IL|—-
L0 200 300 400 5000 600 7.00

1 RHFARHE (A) « FAHARIE B) « #RIAABIE ©) #EBRAT TIC
]
Fig.1 TIC chromatogram of vardenafil(A), sildenafil(B) and
tadalafil(C) standards

B SR BRI O SR B 52, 79731
HI5 mL HEE, ZfiF. WE-CORRGW (141, K3
bOO JEATHRM, 4R, Wl CIE IR G R AL
Rl AR .

%< 2 4 Fh SPE XML B R M AR ERZE (RSD) (n=3)

Table 2 Purification recoveries and relative standard deviations (RS Ds) of the analytes by four SPE columns (n=3)

Bl & 5 A 3 AR A 4 £ 1%

o5 Hrdh
HLB Strata-X Strata-X-C  ProElut Melamine
AX AR IE 87.41(5.61) 85.60(5.13) 93.51(8.12) 72.41 (7.84)
& HARIE 107.21 (4.12) 90.61 (4.61) 62.22 (7.21) 60.90 (8.12)
A3k AR E 84.51 (4.34) 8252 (7.62) 0 0

2.3 FLFTHURN E

3 HLB. Strata-X SPE A AL3R151) 25 1 3
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24 HMEEGRBRKR

SR FH 25 1 R A B MR VR 1 R B AR T LA
TV )75 1T B U S 5o o AR R PR
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0.998. LIANE HARIIIIE 2E . 11 i RO Ag i AR A AR
J&, SRAIARE) 7 LTk R (LOD) AllsE
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Table 3 Results of matrix effects using HLB and Strata-X SPE
columns for sample pretreatment

R (ME, %)

AR BTSRRI 3 oL, 3 /L. 6 A HLB N
Lo/L, = PR3 10 pg/l. 10 o/l 20 g/l & AR HE 6151 13.41
. \ , 8 AR AE , ,
25 77 EHCE 5 HE Lankoa e \ 520
x4 OERFEZEEMNELER (n=6)
Table 4 Recovery and precision results (n=6)
e SHrdh AR E =) JKE (% A3 AR R AR £ 1%
& AR 2505001000  S02L8350.8741 7.01,6.11,5.10
L & AR 3k . 90.21,101.10,102.21 6.30,4.82,4.71
Ho ik ARFE 76.11,82.50,86.31 6.20,5.51,4.82
& AR .y 80.22,87.51,91.20 6.01,5.32,4.31
OiRiR ARk /épg}l_) 95.81,104.51,108.90 5.21,4.22,3.80
ik AR FE 78.82,85.10,89.51 5.81,4.50,4.12
T S 11 AR At 10 b, 7261
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Fig.2 Extractedion chromatograms of spiked (50 pg/L) blank

sample
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