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Identification System for Sildenafil in Health Foods
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A substantially available identification system for Sildenafil in health foods was established using 3 different analyti-
cal methods; i.e. TLC, preparative TLC/MS and HPLC/photo-diode array. Sildenafil in health foods was extracted
with ethyl acetate under alkaline conditions as sample solutions for TLC and preparative TLC, and also extracted with
50% methanol and then diluted with solution of HPLC mobile phase for HPLC. The sample solution for TLC was ap-
plied to Silica gel 60 F,s, plates with chloroform/methanol/28% ammonia (90 : 1 : 5, under layer) as mobile phase.
Spots were located under UV radiation at 254 nm and 366 nm, and spraying dragendorff reagent. The conditions for
preparative TLC were the same as these of TLC method, and samples abtained from preparative TLC were determined
by MS with APCI interface, under both positive and negative modes. The HPLC analysis was carried out on a column
of Cosmosil 5C18-AR (4.6 mm X 150 mm, 5 um) with 0.05 mol// phosphate buffer pH 3.0/acetonitrile (73 : 27) as mo-
bile phase and the eluate was monitored by a photo-diode array detector. The quantitative analysis was available, when
the peak of this sample on HPLC was detected at 290 nm. When this system was applied to commercial health foods, Sil-
denafil was identified and their contents were 25 mg—45 mg/tablet or bottle. These contents nearly correspond to that in
Viagra, 25 mg, 50 mg/tablet. Therefore, there is a fear of side effects for Sildenafil, when it is taken as health foods.
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LT TLCHENAEMTH oz, RIZ TLC L THTE
DEEDNZH DIZ DN TIEHE TLC/MS JEIZhN A,
HPLC/7 # ¥ A4 F—R7 LA LI L > THHER
WHErEfro e L F, BMHEEHBELEZDD
IZOWTIFHPLCEIC XD S S IcE BBz o
7z,
ERIZITF 7 10 IV OEENEEDN iR
WOWTAEZEHALZEZA, YILTF 71V %
B, ERTELOTEDLETHET 3.
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1. 28 2T F I EREL R 1—
3 VTN HHFEMNS DA TH > 7. Wk 11
=k (630mg/k) T, ML QK/L) XiFd/E
=2 (6R/Tr—R) ITANGENT W=, B2
W1 KO/ a= MR (300 mg/ kD) T, @y —
A (10k/7r—2) WARSGNRTZIN TV, »
TNHMAET 1B 1—2 KT, FEMEHIHE, 7o
PR, WEIEEHIN TV B3I e
AN SN (S0ml/EY) T, fFHEIZLE
1/2—1 B>, FEMEHI KRR ZM LI N T
Wz,

2. AERUEKE ORE: N1777F77
A= ER\WZ yOoOr)Lh, AY =),
7 EZT K KT b IR T e R
SRR, 72 DS N UOVISRIEMIEE T e Rk
oo b7 774 —H, TOMORKIEILTRTH
HR DR E W2, 2NMR ; HAREFF —
% LEHEL INM-a500 B4 & Fl W72, (3IMS 5 () H 37 %
{EFT 8 M-1200H > 2 7 L& Wiz, (49HPLC ; H
A5y EEREL PU-980 UK >, [F MD-915 #d 7 o+ h
FAF—RTY LA KiER, [ DG-980-50 #1577
B —, [F AS-950 B4 — hH > 75—, [ CO-965
RIfEVR S, JASCO-BORWIN 5 — & JILHE 3 X 5 /y
IZR DML 2.

3. EERRUAMAROFAR (DI IF7F7
1 IVERSER,  BEERIITHERDNA 7 7 S s i L
Z. PIFF 7 1) OEERIL Fig. 1 ITRT XD
ICHEMEE TH A 2 Ens, iid Il hoAf R
OMHEESICHELC -, bbb, Mkl —&L
T2NA 7275 127Tmg (V5T F 7 1)L 20.6 mg 12
M) 27 o7 AKE8)2ml 24, FiEIF
JV30ml T3[E], RE D KOHEF ML 2T 7.

oMtk EGbYE, WHEEEL Ty 2ICE
fR1%, B —>DOE0EBICERICARY FL
oo RIZINZLINIZRYT TLC &4 TREM®K, %
S4R 254 nm & HESL, BREREAIINA R v M5O
SURNTIEREERD, AHTTIODODRLEDHD
Z, 7O00ORIVAL/ ALY —=IV/T EZT K(Q28)
(90:1:0.2)30ml T3 [EHHHL, AL ZOD
VA R L, iR, —MREE T TRl T
VT F 7 1)) 12.9mg #1757~

Y OfEEE, FEIX NMR KON & RS &
Tk V7o 7=, BC-NMR, 3H-NMR K O\& 57 fi#
REEBONT =YL FOED TH 5.

BC-NMR (CDCls, 125 MHz)d : 14.0, 14.5, 22.2,
27.7, 38.2, 45.7, 45.9, 54.0, 66.0, 113.0, 121.0, 124.4,
128.9, 131.1, 131.6, 138.3, 146.4, 147.0, 153.6, 159.2.

'H-NMR (CDCl;, 500 MHz) 6: 1.02 (3H, t, J=7.3
Hz), 1.65 (3H, t, J=7.1Hz), 1.86 (2H, m), 2.28
(3H, s), 2.50 (4H, m), 2.93 (2H, t, J=7.7 Hz), 3.11
(4H,m), 4.27 3H,s), 4.38 (2H, q, J=7.1 Hz), 7.15
(1H, d, J=8.5Hz), 7.84 (1H, dd, J=8.5, 2.4 Hz),
8.82 (1H, d, J=2.4Hz), 10.81 (1H, s).

HR EI-MS : m/z 474.20587 (calcd for C,,H;)N¢O,
S 1 474.204926)
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Fig. 1. Chemical Structure of Sildenafil
sildenafil; 1-[[3-(4,7-dihydro-methyl-7-0x03-propyl-1H—-pyrazolo
[4,3—-dJpyrimidin—5—yl) —4ethoxyphenyl Jsulfonyl |-4—methyl-piperazine.
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TLC it RHAWR 2 TLC TREME, %£4ME 254 nm
WS U CTHEBRARNAR Yy NSO 7
WEREERD, ASKTIOODRLAEE, ZooR)l
LAY =)/ 7 =T K(28) (90 :1:0.2)30
ml THIH L7z, ZNEATI> T4 )V —TH
WEEEEZEEL, A%/ —)L 10mlIZIEMREL 7=
4HPLC FaEHAR 5 &R 1 RO 2 138w L 72
EH 100 mg ZAEHITITN D, 50% A&/ —)L Tl
WU, EIC20ml &Lz DERELSEEL %
20ml &0, BEMHTEMIC20ml & L7z k3
131.0ml 2 & OBEHTHRL T100ml & L7z

4. BEEHE  (Q)TLC & HEHK © Merck
152 0.25 mm Kieselgel 60 F,sy, JEBAIALE : OO
BRI/ AE )=/ T >EZTK(28) (90:1:5)
DODFEZMAWZ. B @ BT TERIME 254 nm,
366 nm MK L7z, LRI 2RIV Tid#E%E
HHEL, BORARY bEERLZ. ARy & 1
ul. @MS G5 > A5 L LC/APCI-MS 7 00—
A2z ar, E=RKUORYT7NEE: KD
T4 7 110eV, XHT 17 100eV, XINVF T I74
77— 1800eV, *7 T Y —{HE  200°C, B
BifH: A%/ —)l, ¥ 1.0ml/min. (3)HPLC
&M 5 5 A - Cosmosil 5SC18-AR - (4.6 mm X 150
mm, Sum), 71T AIRE 40°C, #%E)HH : 0.05 mol
/1Y) YRR (pH 3.0)/ 7 b= MUV (73 :
27), Wi :1.0ml/min, #H: 7+ F¥ A F—R
7 LA (F# : 200 nm—400 nm, F & ; 290 nm),
EAE 10 ul.

5. BERE I TFT71)V%E 63—1552ug/
ml OHEH P THEMICERL, sk ELEZ 2
@ 10ul # HPLC IZIEAL, 6Nz ux 75
LOE—VHEZERD, HRERIEICE D BER
ZERR LU=, F£7-, 6.3,12.6,51.8, 103.5, 155.2 ug/
ml QEREITDE 5 EHEDRLUME L /2B OB
PEZ MG L7z,

BRREVEBE

1. TLCAICK 2RERABR  TLCEIIZMIK
Z R TE 5 550, BRSO RGN E S
ATV, FHEYIT K DA OIBE YT S
DFFRICHRTENTSBO, KMWEL < S OEE
BED—=RAZ Y=L TWE £z,
TLC &MDEMZRTH O, 1ilBENRATH > 72

=%, AR SR LB WER T F )L &
AW, 7 E'EZ7KQ8) #MA TlE#EEIE O Tl
HdaZ &l ME%E Fig. 21TRL77EZAN, Rf
il 0.6 FHEICSINTF T4 IIDARY b2FH5RN
7=, BHNE, SR 254 nm BES T THEEE A D 2R
w b &ELT, %6414 366 nm HES R TH A DR R
Ry hELT, RI=F 2RIV 7idEEZEZOBE
DARy hELUTHERLKZ. 3HOBHEOH T,
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DO HBEEELL 100 ng/spot TH o /=, E-BHEKRS
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Fig. 2. TLC Chromatograms of Sildenafil in Health Foods
1: sildenafil standard, 2: sample 1, 3: sample 2, 4: sample 3.

TLC conditions: plate, Kieselgel 60 F,s, solvent system, chloroform/

methanol/ammonia (90/1/5, under layer), detection; UV at 254 nm.
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Fig. 4. HPLC Chromatograms of Sildenafil in Health Foods
0 1: sildenafil standard, 2: sample 1, 3: sample 2, 4: sample 3.
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Fig. 3. Mass Spectra of Sildenafil by Preparative TLC/MS
A sildenafil standard at positive mode, B: sample 1 at positive mode, C:
sildenafil standard at negative mode, D: sample 1 at negative mode.
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3. HPLC/ 7 # b9 A A —RT7 LA AICLDHE
RERRUEERR HABBROFHETIT,
HPLC &M WHRTHD, PIVTFT7 1)L (U
TR MAKKROAY ) —)VICRREST 52 &n
5, FERGURIOREN 1, 213 50% A% — )L Tl
BB THER, BRI ORE 31320 £HH)
HTHRT DI EE Uz ik 3 IR I ez
TTORWEDRMY DEENESZI NN, 2IVT
FT T AN DOE =2 OENRRINA XY Mo —7
HE 2T L THRMEMOFEIIRD sNiaho 7z,

HPLC i TH N5 70X M7 T L% Fig. 412
RUT. DIIVTFF T 4 )V OREER RN 5.8 0 FHE T
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Fig. 5. UV Spectra of Sildenafil

——: sildenafil standard, —- -—: sample 1, — - —: sample 2, -~ : sample 3.
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PLERR7= & 512 TLC ¥, /7B TLC/MS ¥ K&
UOHPLC/ 7 % h¥ A A —R7 L AiEE 3 DDOHEE
R DRI D ik aflAaabd s 2 &Ik, &
WTFF T4 ORRBELTOMEEZ LIT5Z &
INTE.

4. REBRVACOBRYE (ERL-RER
1%, HIE L7~ 6.3—155.2 ug/ml O#ip T BAF7/RE
MEzRL, ZOMBEREIL 09998 TH-o/z. *
7z, HREOKREVIRLAETIE, wind CVIEDN
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0.6% LI FERBRDEBIFTH o=, MHEEZ 0.1 ug/
ml (S/N>5) THO, "M TV SOMEEEZLD
ETHIRIEETH -,

5. TIRESKHPOFHFER  TLCIE, 7
TLC/MS i KT HPLC/ 7 + N A F— K7 LA ik
ODVWTNHEBETH > =ik 1—3 12D T,
HPLC ikIC K D ERRABZIT o2& A, k1
MBIV TF T 1 )% 45+0.76 mg/ ki, idkE 2 7
5 25+0.79 mg/ ki, X3 15 43+0.72 mg/50 ml
(WInb n=5 ZRELEZ DEOHREDOLDIC
MR E SO SD il 1mg A FE/hE <, MEHROD
EARECEEERIRD CV i, MEREEEZ 5 &,
RRBRIFIHIKEERSROERBIC TR TES D
DEEZEZS.
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