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Determination of a new illegal additive, vardenafil impurity 31 by ultra
performance liquid chromatography-tandem mass spectrometry
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TONG Xiao-Ting', XU Hui?, CHENG Meng-Xing'"

[1. Jiangxi Qiushi Judicial Identification Center, Nanchang 330000, China;
2. Agilent Technol ogies Technology (China) Co., Ltd., Shanghai 200000, China]

ABSTRACT: Objective To establish a method for the qualitative and quantitative determination of a new illegal
additive in foods, vardenafil impurity 31 by ultra performance liquid chromatography-tandem mass spectrometry
(UPLC-MS/MS). Methods The UPLC-MS/MS was used to screen 92 kinds of substances of nafils illegally added
in foods. The ultra performance liquid chromatography-high resolution mass spectrometry (UPLC-HRMS) was used

to analyze the structure of the test sample. After the structure was inferred, the standard substance was purchased and
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verified. The target substance in the test sample was confirmed to be vardenafil impurity 31. The multiple reaction

monitoring (MRM) method was established by UPLC-MS/MS, which was suitable for the qualitative and quantitative

determination of vardenafil impurity 31 in foods. Results

The limit of detection of vardenafil impurity 31 was 5 pg/kg,

and the limit of quantitation was 10 pg/kg. The linear relationship was good in the linear range of 0.1-50.0 ng/mL, the

correlation coefficient (r) was 0.9976, the average recovery rate was 85.33%-89.41%, and the relative standard

deviation (RSD) was less than 10%. Conclusion The established method is simple and accurate, and can be used for

the qualitative and quantitative determination of the new illegal additive vardenafil impurity 31 in foods.

KEY WORDS: ultra performance liquid chromatography-tandem mass spectrometry; high resolution mass

spectrometry; illegal additives
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AR, BRI IR B T 200tk . kR
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MAERfEE, SHABMAARAE . P2y R AT A

B R AN B XU, S A R 2 A T AR
i o TESEPRE S AREAS MG, RAREEE RSP A W i
B, HAS AR BB Z bRifEnh, mrids e R | R Y e 1k
SEFER M, R e A SR AR S
Fro DRI, b AP A £ it b 0 8 im0 o 2 S s 250 i
I NEE,
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1.1 MRS

FEIRE & Ry A R, Ok T IR B 2R AL S
FERE S R s, TR AR T

HEE ., ORE(tigal, E2yER b2l a RA A,
AR B R, B, ZIG(FS%al, i stk
R B A BR A, HER . LRRE(RISEAE, B RILH);
90 FMARAR VR G FR HES VR [T VR 5 20 pg/mL, S5 ( i)
AR A BRI A, R AR AR AR 2% 5 30 VAR (T e
JE 100 pg/mL, J6ETHEK [FAAEDRHE A RAFD; FHRAR
R EHABIE A (FTHVR E 100 pg/mL, REFT/RERHA
PR FD); ARHBARAEAL IR 31 XA SN (1 mg, IRYIIEIRAL2 5
A R D
1.2 UE5E%

Xevo TQ-XS A %R A (il - H B 354 . Waters
ACQUITY UPLC Cig ffi5%4:(2.1 mmx100 mm, 1.7 pm)(E
Waters /2 F]); Agilent 1290 Infinity [1-6546 QTOF & JiT ik
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&%, Agilent Eclipse Cg 120 {43%41(3.0 mmx150 mm,
1.8 um)(GE E LHHERH A BRA Fl); MS105 142 —XK
- (Fi AR - R Z AU A A PR A HDD; TG16-WS &30
B RS A S 36 22 AR JE & A BRZA #]); CR-020S #7515
PR (RN FEFRF R SARAF);, MX-F RIEIRZ %
(RIE2LA S BGAR eA23 Fl )
1.3 FRER R ECH

FHH K 90 FARAETR AR e (R & 20 pg/mL)(4H
437 BIS 201805 #rifEH 5 K iy 90 FHARIAEZ YTy, H e
AR ZR BT 30 YR (100 pg/mL)FH F b8 7 A4 B bR
JEHEB(100 pg/mLY A FIFEZE 1 pg/mL, & H; K1 mgfiib
HRAELLT 31 % HE A AT 1 mL BHEEP, 453 1 mg/mL
B R AR AR A 2250 31 AR vERE A T, I P I s
BE 1 pg/mL, FH.
14 AR
1.4.1  A&mxAE

FRECEFIAE & CR- 5 i) 0.2 gCRE#5 %] 0.0001 g)F
10 mL HZEB.LAEF, JEIA 8 mL 21, HAHEE 15 min
JEVRENZE IR, 4500 r/min T &0 5 min 5K RIERFER R
10 mL ZFEMY, A ERERZ2E, Bud & RiFRat
0.22 pum JEREE, HZLuE AL,
142 JR¥skds

FRICAS 3 7 o AR 3 o, WSS AR B2 1 B A
Y1, SEEIGREERI LA, SRR A
1.5 XE|EH

1.5.1 UPLC-MS/MS %1+

ACQUITY UPLC I-Class A (3 408 Wshi A A
5 mmol/L ZFER# ) 0.1% F BR/KIE; WshHl B W FiE
ai Z, 0 WiE N 0.3 mL/min; @ 3% 4E B 5 5 Waters
ACQUITY UPLC Cj5 (2.1 mmx100 mm, 1.7 pm); F:iFXE
g 40 °C; B EEVEIEAEF: 0~0.5 min, 70% A; 0.5~3.5 min,
70%~35% A; 3.5~4.0 min, 35%~5% A; 4.0~5.0 min, 5% A;
5.0~5.1 min, 5%~70% A; 5.1~6.5 min, 70% A,

TQ-XS Jii % 2% 4 : Hi W 55 B F U (electron spray
ionization, ESI); 1E & T4k, 25 /i M (multiple
reaction monitoring, MRM)#E=, 181 mvz 519.3, HEfLH
JEHN 25V, EEE T mz151.1, RifERERE N 30eV; EME
+ m'z299.1, RERER A 32 eV,

1.5.2 &a#Mdxin

Agilent 1290 Infinity 11-6546 QTOF V& AH {815 4% 14
WA A Dy 0.1% P BRI, WA By Bl B i
WA 0.4 mL/min; A58 Agilent Eclipse Cig
120 (3.0 mmx150 mm, 1.8 um); AR E N 35 °C; BEEFUE
BALFE: 0~1 min, 90%~50% A; 1~16 min, 50%~35% A;
16~19 min, 35%~2%; 19~22 min, 2% A; 22~22.1 min, 2% A;

22.1~26 min, 90% A,

6546 QTOF ik A5 158 AU ) It L W 55 8 U5
(advanced jet stream electron spray ionization, AJS ESI)&
U RS PR, THRAUREE: 300 °C; T H:
10 L/min; Z5fL#%ES): 45 psi; 85CRE: 350 °C; #50
P 11 L/min; BN HLE: 4000 V; BEHEHLE: 0 V; 2413
— R, RS E DY 50~1100 Da; 2434 95,
R AEE R 50~1100 Da.

1.6 HIEAIE

UPLC-MS/MS $##% 1 MassLynx V4.2 B {FIcEE
AbFR HRMS #4Ef# i Agilent MassHunter Acquisition
V10.0 R4, F{di ] Agilent MassHunter Qualitative
Analysis, V10.0 4-Hr b, [R5 ] WPS Office 2019 #E47
B F 2l .
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Fig.1 Chromatograms of test sample (a) and propoxyphenyl
homohydroxysildenafil standard substance (b)
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75 JE B AR B AT 0 56 TARAE 289 BT i A I Jy vk 34 %
FH R AR S B IR0V R, AAS BF 5 3 3 Sk 7 W P A £ o
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a 2.28
100 80: MRM of 3 Channels ES+
519.3>326.2 (FDNF_zazhi31)
© 4.51e5
)
sl
E
=

0 1 1 L 1 1 L L 1
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

i FE 5 8] /min
100 - 2.28

80: MRM of 3 Channels ES+

519.3>299.1 (FDNF _zazhi31)

S 7.61e5
)
bl
=
=

0 1 L L 1 L L 1 L
1.00 2.00 3.00 4.00 500 6.00 7.00 8.00
£ B 5} [A] /min

W, 58 J3E /%

M 137 568 /%

W, B AHT P AR R R B, B ARG
I, JARENSCREAE 100% 0 F, i B EEVE A R BUA R,
FR EIBCR A 30%~40% AT WLAH FH 206 i $ BUSOR 547
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PER, AR 22 SR, DR R 0 5 G 1R 4R
Wz, AR SEUR R A 15 min,
242 AMX AR, AEREEER
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Fig.5 Extracted ion chromatograms of vardinafil impurity 31 reference substance (a) and test sample (b)
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