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Determination of 2 kinds of novel tadalafil derivatives content in blended
wine, coffee and table candy by ultra performance liquid
chromatography-tandem mass spectrometry

YANG Bing-Jie, XU Qian-Qian, LUO Jian, DAWA Zhuo-Ma, ZHANG Jing, JI Hong-Jing,
WANG Feng, WANG Yu-Chen, LIU Han-Xia"

(Comprehensive Testing Center,China Academy of Inspection and Quarantine, Beijing 100123, China)

ABSTRACT: Objective To establish a method for quantitative determination of 2 kinds of novel tadalafil
derivatives in blended wine, coffee and table candy by ultra performance liquid chromatography-tandem mass
spectrometry. Methods Waters HSS T3 (2.1 mmx100 mm, 1.8 um) reversed-phase chromatographic column was
used for gradient elution with 0.1% formic acid water and acetonitrile as the mobile phase, and was detected by mass
spectrometry with multiple reaction monitoring. Results In the mass concentration range of 1.0-20.0 ng/mL, there

was a good nonlinear relationship between 2 kinds of new tadalafil derivatives, diethylaminopretadalafil and
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dipropylaminopretadalafil (r*>0.99); the limits of detection of the method were all 0.05 mg/kg and the limits of

quantitation were all 0.10 mg/kg. The average recovery rate range at the 3 levels of 1, 2 and 10 times limits of

quantitation were 82.5% to 95.6%, and the relative standard deviation were 1.9%-7.8% (n=6). The method had

good accuracy. Conclusion This method is simple, accurate and sensitive, and can be used for the accurate and

rapid determination of the content of diethylaminopretadalafil and dipropylaminopretadalafil in blended wine,

coffee and table candy.

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

dipropylaminopretadalafil; blended wine; coffee; table candy
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Wi o5 T 1) BLA R AL 00 R ) AS T o T i, N RS ke B
FOPURWTIG R, R S T Re M bl Bk fE B 7™ ol 3 9%
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SR ARE S N AR R EE-5 OO A0 RN VY
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Ao N RIEAE S e st 45 ) (R R T RETR Y
G SEETAE ) , BUEARAESS PEERYRMA
i P RTRES Il £ A 44 it B AT BUE 55 DRI
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ARSI R BB R AR | P AR R st

TN EIERT A IR B AR 2 S KL A s AR Al ik
PR A BRI L s U0, 2 SR kPR
T PR ARG A T v 20T A 0 2 A0 v AT A 33 - 5
O BEVO AR AR AT R A Bk, (AR HET AR T2
1 Z2 A B IR AR L A T AR WA B £ LA I 2 b 4l
RPN FE 7L P 5 A, A T A X B AR
TR IINTE A AR R SRR . 2 TP E, /AT
JRRE R AGI R AR, SRR e M 22 HLA A AR

B o MHALT L RGN 75 35 A G- R DG ST I
D] S G S R AR | RS AR TN IRk
PR ARSI 712 F AR SR o SRy . PRI 2 b op
18 N R Al R R R 2 T kR A TR L S 9,
AW TR RE T — ol s AR €38 - A R B A I 7 7
i SR AT RE R, X bR LR R AR e SR b
SESTRCHIG 1 A ORI AR B N 2 i
ISR AN = Z R AER SR AR PTG, LU 4R s S
FI AR BN o M A AR B AR SCHEE

1 #MR57H%

L1 #E5RF

BOHITE . oiME . BRI T .

L ESERTA PG 99.7%, JRERE 100 pg/mL) .
ZNA TR R AR AR Y BT (ZEEE 99.2%, BTk
100 pg/mL)CRHEFT/RIERHEERRA R, L. PRI,
S&[E Thermo Fisher Scientific Chemical A #)); H (1% 4k,
e 5T R R R ), S286 K 4K .

12 F5RE

Agilent 1290-6460 i R{BUR (0 31% H3 16 B (X [(FiC A
HHL BT 55 (electrospray ionization, ESI)E F ] . Agilent Eclipse
Plus C;3 RRHD f&i%#1:(2.1 mmx100 mm, 1.8 um)(3EH
Agilent A F]); Waters HSS T; {4 4(2.1 mmx100 mm, 1.8 pm)
([ Waters 23 H]); ME204E HL 737 K- (RS E 0.0001 g,
Tt L AR -FER 220 F)); KQ218 A s DA (R Ll i
FALESA PR F]); Vortex-Genie 2 iR iER & #4(35 [H Scientific
Industries A H]); 5810 R 3 B HL(#E Eppendorf A &));
Milli-Q B li/K il &1 (3 Millipore A H]).

13 S
1.3.1 &iE&M

a4 Waters HSS T; (2.1 mmx100 mm, 1.8 pm); i
A AN 0.1% I RR/KIAT, B A, BRIEVERL: 0~1.0 min,
90% A; 1.0~3.0 min, 90%~70% A; 3.0~8.0 min, 70%~10% A;
8.0~10.0 min, 10% A; 10.0~10.1 min, 10%~90% A;
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10.1~12.0 min, 90% A; #i# 0.3 mL/min; #EFEE: 2 ul; A
i 35 °C,
132 F#&H

KA ESI IE & F %2 £ &0 W (multiple reaction
monitoring, MRM)BE U HEATH . & 4% HL s : 4000 V; 2%
FURIRIE: 325 °C; TR A 5 Limin; ZALSET: 35 psi;
R (NIRE: 350 °C; HSME: 10 L/min; NEIERTfATE
= AR A RAEPIRME S P BTS2 800 1.

x1 LEVEN. EEBTFHREINSH
Table 1 Qualitative and quantitative ion and mass spectrometry
analysis parameters of compounds

(M2) (M/2) v vV
) " 86.1% 100 30
T LAt
o 274.0 100 40
Bk =
216.0 100 " i
» 114.0% 100
TINAE AT
ek 4922 2740 100 50
86.1 100 60

fE*FnE R T

1.3.3 AR &R IR 0 BLA

IREHREREAEI(10 pg/mL): A RIMERRE I — 2 2 3
AR RAE A N S ST s B ARF R BRI A 1.0 mL,
FEEESE 10 mL, #5), HRBTEEE N 10 ng/mL 4R
HEIR G A VT
1.3.4 HSaTaE

A REE S SN, ARSI R, R 1 g iR
FECRS 2 0.001 @) T 50 mL 784t Hh, S A EE 30 mL f#
AARE 10 min, BUHA ZEIR, AP EAZ I,
Y25, ¥R E 50 mL .04, 8000 r/min £5.0 3 min, HUE
B RO R0.22 pm, A HLAED S E, BsRuEm, R
it Sz vt B ol FH F SRR e AR 2R R MRS L, &5
13.5 2 GRERAFE Z T TAFE IR BLH)

23 R BOUA W) 1.3.4 FEAET TR, 15528
L PR A T

HER I BUR A AR MERE (10 pg/mL) 1.0 mL % 10 mL
A, A AR E A B2, 5, 153
JEYRIE A 1000 ng/mL FTR-SFRAE RIAR, 435 IR
A FRHEPR A 0.01,0.02,0.05,0.10 F1 0.20 mL Z 10 mL
FRMN, 252 A FIRBOA e R B A, 175,
A3 FEHE /3 1.0, 2.0, 5.0, 10.0 A1 20.0 ng/mL #
FRUER S AR, AP

1.4 HUEEALIE

A5 R LS MassHunter 30 R 4E T AE#5(10.0
RROPEA TR PSR 4R, L HE(E MassHunter 22 543 47T(10.0 fR)
X A5 3 AR BEA T 0 B AT o ARG IR A I o 15

6 V47, Microsoft Excel 2013 St F140#r8dE
2 HER5HH

2.1 RENERIEEF

VA -8 Y1 (L8 i | | ISR = B R pve | s R )
R B A R g T B, T A A S ) e s — A T
T B AR IE A, IF 2R R 3 O R 1 1 U B
M, FHIELIETE LI 0.1%F BRKHE T H R . L%
B S ER R S AR S RE AL HE H AR 25 11k, 4 B
RG340y o D)5 8 e S AR €5 E AT 40 e, A HLAH o ik
PO Bz, B P EERMCIEX 2 F R G
PEAT o088, RBEA PR I, H bR il & i i
TE BT MATFRFISREE, B FAL R 0T, A B RCR B AF, 43
BRCR T = HR GRS BAL. AR EER 0.1%H
B2k -CIEHE RN AR o 25 5 135 1 AR il 22 B B 4K
S A Ay, R P R O 0 /D A i BRI H AR AL
YTk
2.2 BIEFARE

T AR bk b AR A N A A s R AR B
RHLARIRTLE Y, 7% fihakhr R K I ARy 1512,
S PRI B B BRI T A5 R R A, R RO AL 1k
FT43 8 o T vk O 1 WA G i - B i P ASCH P B o 35
Waters HSS T; (2.1 mmx100 mm,1.8 pm)(fij#% Waters T3)Fl
Agilent Eclipse Plus C;3 RRHD (2.1 mmx100 mm,1.8 pm)
(f@F% Agilent Cig)Xf 2 F HARMLGWR /3 Bi80CR . KA
AHER ARSI T, 2 F LG WTE Waters Ts #l
Agilent Cys (35 FISAEIF Y5325 B2, Agilent Cg (54T
HI R R 58 T Waters Ts 5 . AH[E 2 8CER T, Waters Ty
OISR, VRV R G AL ] Waters T,
CIEHEIE 708 . Waters Ts (U35AE0S 2 Fi HARE S 7219
MRM Juig & UL 1 FEl 2,
2.3 REUATIAYEE

AR W 57 28R T S AL G, N & B A
RPLAEFI — L BRI R AR S T R T 3~4, H
A7 R 5 71 A T3 P I e s W R R A 25 # O, el LA A
B b T R T o o ZEARTRIR IR AR, 5 st b
JHA HLER B 0] FP S AD I R el . s 4 SR AT 1) L
2 Fi H AR G W HIBCECR . S HRIBGA R F R 2 Fh H
FRALA P RO LE 80%~95%, H-EUA N Z ik 2 Fft H
PRAEE P DSCRTE 70%~90% o 25 & % FEHREBUA T A
FIHENE, Med P s SR IOA )
24 trERRZZKMEX R

FE SRR 7 TR AR S 4 o e A I o Bk AEAE, TR E
FRYIRIE T4k, AT B AR LA P00 8 25 5 A
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1
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{4 E3 B} 18] /min
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Fig.1
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MRM mass spectrum of dipropylaminopretadalafil
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Fig.2 MRM mass spectrum of diethylaminopretadalafil

O
H k O/CH3 CH3

B3 TN RIS AR T A A ]

Fig.3 Molecular structure diagram of dipropylaminopretadalafil
) 270 A 17 500 39T 308 A7 A3 i v L L
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AT AR), ATV RS RART 1 I, FoREEF 1L
B EREREN; FEBTBOATR ARV T 1, FOREER
XA O FEFUSOV T4 R T 1, FoR
AAFAERE RN, o S HE BTN T 245 R AE 0.8~1.2 Z [E] I,
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Fig.4 Molecular structure diagram of diethylaminopretadalafil
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ERSINT 1, A (R T IRON o hyusle D B Ak
X R i 2 R VR P RS0, 5 R FH 2 11 I VR s o
TAEMZR . HBE E AR BORAH - ER IR RS A5 X 1.3.5
TR AR R HE RS ARG T E, L AR &P 5
HUREE IR ARBR(X, ng/mL), & BT RU AALFR(Y),
WAL B E A A BR[O AR, S5 W 2. L
HI . omMER R RORER 3 FPEETARUERNZEAE 1.0~20.0 ng/mL
TEEINZE R AT, HEHRE 7 KT 0,99,

2.5 KHRFIEER
PAAARE S PG IR T T 3 Wb 2 A R,

EME R T T 10 e o bR, 255 75 SRR W LU A
I G F AR AR 2 9 5 A b 70 A6 36 532 (0 A H B o PR
PUAE, E25 L RE S v 43 590 TS RS, s B vk B2 KO e
HERRVR KO BARE A Y, K B KT 1 £ M b 4
RIGKT 3, & wBRACE B 5 1 L 45 R KT 10,
UEHA S A YRR N 1 g, EARBUN 50 mL B, —
QA AR AR A N SR A bk AR G R H BRSO
0.05 mg/kg, FRBRIIN 0.10 mg/kg, AHFFTH HBRFIE
it PR VR KOV BB A I RS TR R USRS, BRI
A AL i I

R2 OERKEEFERBXREY

Table 2 Linear equations and correlation coefficients of standard curve

= 951} k&Y 2R V3 Rl /(ng/mL) kR KR E()
- T AT bk R AR Y=17795X-2354.80 0.9987
TN AR bk b AR Y=28260X+966.17 0.9981
LA A R AR Y=4387.7X+235.43 0.9997
ik — - 1.0~20.0
TN AT R Y=13033X-756.63 0.9987
T AT bk R AR Y=8022.7X-416.76 0.9992
JEF AR —— -
TN AT bk b AR Y=21296X+7763.70 0.9996

2.6 ETHEFBEE
A3 AR A (T HE | onME AR R R T s 3 A
e BEACE bR, s ACE 43 3 E R 1A%, 2 f5F 10
o FeHR b R ARORORE €03 - AR I BT I S A A T
BAIARAFHEAT 6 WHE SRS . T3 SR AR XS
FrfEf 22 (relative standard deviations, RSD), #5503k 3,
3 TREIE &R INFRE Y 5 E 4R (h=6)

Table 3 Recovery rate and precision results of different matrix
samples (n=6)

kg P RSDs/

e I
” G (mgkg) MfHR% %
o 0.1 89.7 3.5
— AL 0.2 93.8 23
khiAE - - .
i 1.0 952 2.4
e 0.1 90.7 1.9
TN ATt

. 0.2 94.1 3.6

AR
1.0 95.6 2.7
—— 0.1 82.5 6.3

AR - el
: 0.2 90.5 5.0

X ivE|2
1.0 952 3.1

e

I 0.1 90.3 7.8
—RREHf 0.2 92.6 5.6
khAE - - -
1.0 94.7 4.9
e 0.1 85.7 6.5
— LR 0.2 91.6 5.5
IR 1.0 93'2 2.6
FE R AR : : .
— R 0.1 88.9 7.6

S I
e 0.2 925 5.1

BLEiVE|
1.0 93.0 3.8

TFRATAE 0.1~1.0 mg/kg B, B il 2845 5 (9 YA [al
W ZAE 89.7%~95.6% 22 0], RSDs TE 1.9%~3.6%ZIf]; ik
R G Y S 2 0] U R AR 82.5%~95.2% 2 8], RSDs 7E
3.1%~7.8% Z 18] 5 He R SR 28R di (9 °F £ [l iff A8 A
85.7%~93.2%2 [], RSDs 7E 2.6%~7.6%=Z [8], 3 Ffi 3 Tk i
(A I [ S 5 RS 88 B B R G 2 EoK . B SRR IIZ e /)y
RAERR . RTAT, TR SRR AN A R AT
G317 .
2.7 EFRMEERBNELSR

S AR 500 T 85 P HL A 4 e S o VR i T )
L o R BRI 30 HEUCKE ST L R s
E | SOSE =88 F1LEP 1/ | bes=x alll Bax I SR = B o)
At HArb 549

3 &

A5 38 12 X 2 2 SR b S B R A P A S A
AL F T . ERN R RORE L R kA TR A B AR
UL AP TE e, ST T 2 Aok R ARR LE Y
AR 1 RSOV R T - 3 B v e A v, O Ukt
O, KBRS PR ERRE . R AT T O
SEIHIE, 7R ] Waters HSS Ty @i54E, FH 0.1% iRk
V-G RE BE VR, PSR, 5 PR v R I3 R S %
HOLEER, ik AE )z, SSRGS
B U RE A, B R LR AR T ARSI SE % H AR &4
M, kR E v R . AT H TR Y R b T
KR 75 BIS 202405, A& H3m i FREHEEL, {0 sk
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