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FERBRELO0.11~5.26 pg/ mL LB 55 @AREM KX 2 RBIF(r=0.9970,n=5) ;4R 0.021 pg/mL, £ FFEH 0.053 pg/ mL;
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Determination of Diethylaminopretadalafil Illegally Added in Chinese Traditional Patent

Medicines by HPLC — Q — TOF - MS
SHU Zhan ,WANG Chengshuai,YING Binbin,JIN Qin,CHEN Dan
(Jinhua Institute for Drug and Food Conirol, Jinhua,Zhejiang ,China 321000)

Abstract: Objective To establish a high — performance liquid chromatography — quadrupole time — of — flight mass spectrometry
(HPLC - Q — TOF — MS) method for the determination of diethylaminopretadalafil illegally added in Chinese traditional patent
medicines, and to screen non — target compounds according to the characteristic fragment ions of tadalafil derivatives. Methods The
chromatographic column was Agilent EC C, column (100 mm X 3.0 mm,2.7 wm),the mobile phase was acetonitrile — 0. 1% acetic
acid solution (gradient elution),the flow rate was 0.3 mL/min,the column temperature was 35 °C,and the injection volume was 1 pL.
Q - TOF —MS equipped with electrospray ionization (ESI) source was performed in positive ionization mode,and qualitative analysis
was carried out according to the retention time,accurate mass and secondary fragment ratio. Quantitative analysis was performed based
on the relationship between the peak area of the exiracted total ion flow chromatogram and the mass concentration. The fragmentation
pattern was inferred based on the second order mass spectrometry with accurate mass. Tadalafil derivatives were identified by the
chromatographic peak of fragment ion with extraction mass — to — charge ratio (m/z) of 135.044 1. Results The ESI mass spectrometry
fragmentation patterns of common phosphodiesterase type V inhibitor (PDESi) tadalafil derivatives were summarized. The linear range
of diethylaminopretadalafil was 0. 11 -5.26 pg/mL (r=0.997 0,n=5),the limit of detection (LOD) was 0.021 pg/mL,and the limit of
quantitation (LOQ) was 0.053 g/ mL. The RSDs of stability,repeatability,and precision tests results were all lower than 4.60%,and
the average recovery was higher than 97.80% (n =9). Diethylaminopretadalafil was detected in one batch of samples,with a content of
3.58 mg/ g. Conclusion The method is accurate, reliable, and suitable for the qualitative and quantitative analysis of
diethylaminopretadalafil,and the characteristic fragment ions can be used to quickly identify tadalafil derivatives.

Key words:HPLC — Q — TOF — MS;illegal additives;phosphodiesterase type V inhibitor;diethylaminopretadalafil;non — targeted screening
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1 UFE5KH

1.1 {¢z8

Agilent 6530 %! HPLC — QTOF ¥ J5 B¢ JH X ( 35 [
Agilent A H) ) , Bt /5 Mass Hunter B04. 00 /4 ; XS205DU
AU H R ( Fii Mettler 23 7], A5 B2 0. 01 mg) ; KQ —
250DE U8 75 A CES Ll it 8 7 A A FR A L, Ty
250 W, 4 % 2 40 kHz) ; Direct — Q 5UV BB 4l /K & 4¢
(£ [E Millipore A F] ) .

1.2 R%

T & AT b ik B AR X R & (HIE 5 520043 -
201401, F 4 99. 7%) , fib ik Hr Akt 5 (455 510170 -
202102, 7 &t 99. 8%) , & K& fih 35 Fir 3E X5 B1 & (Hit 5
520042 - 202002, 7 & 99. 5%) , 0 T rp [E £ 5 25 5
K W oE Be s N — 25 B AR Fr R XS B (248 2058
f2F AT L S 19 - MVI - 126 - 1, 55 99.8%) ; 2
(el , 2 EE R TR AR S EC43 - CN) ; VKR
iR (k2 , f5 [ Merck 22w, Ib5 20763908147 ) ; Ff i
Y o 4l ks #E s (AL 5 43 00 i A363632, 20210509,
ST11220,BN00701,20210315) .,

2 HEE4R
2.1 BiESRiLEEY
2.1.1 BiEL&H

0, 3% 4% Agilent EC — C,g A5 (100 mm X 3.0 mm,
2.7 pm) ;S : OB (A) - 0. 1% LTREEH(B) B EE
YE Wi (0~15 min B} 10%A ~40%A, 15~20 min Bf
40%A ~ 90%A , 20 ~ 30 min I} 90%A, 30 ~31 min i}
10%A ,31 ~ 40 min B 10%A ) ; Jii# : 0. 3 mL / min; FE{i
40 C;#tFEE . 1 pl.

2.1.2 Fit&H%

BRI 5S8R (EST) , 1E B 7 s ey L
(m [ 2) FHETEE 50 ~ 1 000; 2546 (N,) JE 7 35 psi;
:F‘J;’T%ﬁ.(Nz)?}IKLE:IZ L/ min; I 350 °C; BA4E 3. 5kV;
PRIH R - 180V BTl i 24 i fiE it : 30 eV .

2.2 BREHE

Xof A I £ R B 2 B R Al A IR X TR
10. 52 mg K BHE L B 10 mL A=A, i150% 2 &
Y el eSS DS A e I I K

TR A% B S VS - B . R A IR $73E 10. 12 mg,
FIEAMERIAR 10. 03 mg, N — 25 H IEABARIAR 10. 22 mg,
flak AR 10. 11 mg, K% FRE , B 10 mL 25 &R, 1]
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Fig.1 The first order mass spectrum of diethylaminopretadalafil
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Fig.2 The second order mass spectrum of diethylaminopretadalafil
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Fig. 3 Pyrolysis pathway and main fragmentation of diethylamino-

pretadalafil
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FEFEO. 11 ~5.26 pg/ mL JEHE N S mALE R R
U IO IR I 459, T 50% Z IS R 4562, 1T R 4,
T 5 G S RN AE |, LB MELE (S /N) 43 R 3: 1R 10: 1
0T R RE R R RR RN A i B o & SRR R
0.021 pg/ mL, EEFR K 0. 053 pg/ mL.

FE 55 B0 - B M G 22 78 48000 T 0 B I R (o
HWRE R 1,05 pg/ mL) G &, 2. L3R @ ik ok
A 7 S R AR A2 S UK, LA UG T BT BORE  RE  A5 R
RSD M 3.52%(n =5), £WHIUAHKEHE R I

oo M« HRER A OC 32 78 200 0 e St i i (5
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Fae e R Af
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IRE S (L5l A363632) , 46 il 45 it ial S v ik
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®1 ZZRERfARAEMEFERKIXEER(n=9)

Tab.1 Results of the recovery test of diethylaminopretadalafil

(n=9)

Ho kIR JE M2 R (g / mlL) _

- s X(%)  RSD(%)
(pg/mL) 1 2 3
0. 842 0.815 0.842 0.814 97.82 1.93
1.052 1.068 1.025 1.026 98.82 2.36
1.262 1.242  1.236  1.225 97.81 0.70
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Fig. 4 Extraction ion chromatogram of the test solution
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Fig. 5 The second order mass spectrum of the test solution and

the reference solution
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1. Diethylaminopretadalafil 2. Animotadalafil 3. Nortadalafil 4. Tadalafil

Fig. 6 The second order mass spectrum of tadalafil derivatives
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Fig. 7 Extraction ion chromatogram of mixed reference solution
at m/z of 135.044 1
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