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Determination of a novel tadalafil derivatives added illegally into
food and health products by high performance liquid
chromatography-tandem mass spectrometry

WANG Yue, ZHANG Xiao, YANG Li-Rong, SUI Hai-Shan”

(Weifang Institute, Weifang 261000, China)

ABSTRACT: Objective To establish a method for the determination of 3-hydroxypropyl decatadafil a new
illegal additive in food and health food by high performance liquid chromatography-tandem mass spectrometry.
Methods The samples were extracted by ultrasonic method using methanol, and the extracts were carried out on an
Agilent Eclipse Plps C;g column (2.1 mmx100 mm, 1.8 um) with gradient elution of 0.1% aqueous formic acid
solution and methanol. The flow rate was 0.4 mL/min. Determination was performed by multiple reaction monitoring
mode using electrospray ionization in positive ion mode. The external standard method of peak area was employed
for quantitative analysis. Results Good linearity was obtained in the range of 2-50 pg/mL for 3-hyd rox
ypropyl-nortadalafil, and correlation coefficients (r?) were above 0.999. The limits of detection (LODs) and
quantification (LOQs) were 50 pg/kg and 100 pg/kg, respectively. The average recoveries were in the range of
74.58%—-117.97%. The relative standard deviations were lower than 5.0%. Conclusion This method is easy, acc
urate, effective and sensitive, and it is suitable for qualitative and quantitative detection of 3-hydrox yprop
yl-nortadalafilillegally added into food and health products.
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Fig.l Chemical structure of 3-hydroxypropyl-nortadalafil
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Z R TLC Wi in A RAR]);, HER(fA Rk, FEE CNW
A, WL, CIE(EiGa, REBRAH),
2.3 FRERRECH

FREL 3-F HE PN B 2 A hr AR AR AE NS 10 mg (RS 2
0.01 mg), FHFFEMIFFHERESE 100 mL, 5, HISHEE
100 pg/mL P BRIERE A5V o TR WRBUPR HE g 459 0.1 mL,
FHI TR 10 mL, J257, IMURIE N 1 ng/mL ki
() TAER o WERGIR IBChR vE HR 1) T AR VGE &, 0590 i H s
B, 1851, VERRIIBRIE LAEV W, WREEHGR T 2. 5. 10,
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24 ARGERAMEGEH

FE BRI 2-2 SE N HE 2K T R P ARARHE AL 10 mg,
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Table 1 Extraction effect of different solvents

RIER BAMIWRIE/(mg/kg) ISR IE (mg/kg) FREUER/%
B 1.92x10° 1.89%10° 98.4
g 1.92x10° 1.85%10° 96.4

K 1.92x10° 4.5x10° 23.4
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TRPLAR B BURCREAT, KR BUSCR AR, 2557 R
FIEEME . ARG RIS SR U )

3.1.2 BELMLRE
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AR HLEN 15 min,

3.2 HWMEHRKE
32,1 JREEMMAL

DU BERER 2, LL 10 pl/min fé 37 T8 [ R R A Hp
TEA 100 ng/mL (1 3-F2 578 3 2 F A sk PR BOBR e TR,
B S A ) B AR T A5 o 3 BRI . A AR R T
— AP, e B bSPTIR KRR

W, 3-FREE L WAk hr AR AR IE B R H 19 R U i
m TSR, ESIEREE, e s, Wi
BT TP R, mEE SR RS BT T
BTFERMEMMEREF, SN FEFHEEAEE
(declustering potential, DP). filf{# fit i (collision energy, CE)
GRS BT . HAME S P HE PERUE 58X Y
BRI S HOL R 3,
322 &Ltk

TEMESE BT AN, LR B4 T K-2 06 .0.1%
FBRVA -2 7K -HI RN 0.1% HH BRI - A s S S [m) 3 3
FHIRR, S5RFRI 0.1%H BRI - H BERR B M, T3
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TIURASTR] ) 2K I 8 A 35 AT X H AR R 00 4 19 43 5
A 4F M. H b 0 $E  Agilent Eclipse Plus Cg
(2.1 mmx150 mm, 4 pm). Agilent Eclipse Plus C;
(2.1 mmx100 mm, 1.8 um). ACQUITY UPLC® HSS T,
(2.1 mmx100mm, 1.8 pm) Fl Atlantis® T3 (2.1 mmx
150 mm, 3 pm) @i%H, 4R KW, FFMYEILF 6%
FE R, BRI AR A I L . A SEISR AT
Agilent Eclipse Plus C;g (2.1 mmx100 mm, 1.8 pm)fai%
FEEAT 4387 A ME VWA BA VAL S (B AR VR B2 1.92x
10° mg/kg) Ay €033 - 33 P 0L & 2.
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Table 2 Results of different ultrasound time

4 75 B 1] /min H R4k £ /(mg/kg) ARV B/ (mg/kg) PRICR /%
0 1.92x10° 1.44x10° 75.0
5 1.92x10° 1.63x10° 85.1
10 1.92x10° 1.92x10° 100
15 1.92x10° 1.89x10° 98.4
30 1.92x10° 1.91x10° 99.5

#3 REREERHANIEN 2-RRERELRMENIFNEE. EEBTNRESNEY
Table 3 Qualitative, quantitative ions and mass spectrometric parameters of 3-hydroxypropyl-nortadalafil and
2-hydroxypropyl-nortadalafil
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135.1 34 62
2R HE B fl A ESI' 4341 312.2° 21 75
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Fig.2 Chromatography-mass spectrometry
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Table 4 Recoveries and precision of 3-hydroxypropyl-nortadalafil

235 1AL TR B /(mg/kg) SRR /% RSD/%
winHE 0.1,0.2, 1.0 117.97, 108.89, 98.2 2.7,3.1,1.2
A 0.1,0.2, 1.0 117.50, 109.96, 100.09 1.6,2.3,1.3
York 0.1,0.2, 1.0 88.73,109.36, 101.21 3.5,3.1,1.5
ER 0.1,0.2,1.0 116.48, 103.63, 91.9 1.5,2.7,0.9
DT 0.1,0.2,1.0 83.52, 108.05, 106.61 4.6,1.4,1.1
Bl 0.1,0.2, 1.0 74.58, 109.96, 95.16 4.6,1.9,5.0
L¢3 0.1,0.2,1.0 97.67, 106.80, 98.79 2.4,2.7,2.0
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Fig.3 Separation chromatogram of 3-hydroxypropyl-nortadalafil
and 2-hydroxypropyl-nortadalafil
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