APPENDIX A

Figure A.1: Liquid Chromatograph Tandem Mass Spectrometer (LC-MS/MS)

Figure A.2 Balance to weigh the sample
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Figure A.3: Centrifuge

Figure A.4: Solvent Dispenser
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Compiourd name: Lkde rafil

o Sampe 1t

1 Sk Tandy 10 pply Liconall

2 Bok Candy 50 ppby Licknall

3 Sk Candy 100 ppib Lidanafi

4 Spk Candy 200 ppid Lidanafi

5 Wobiio Prase

& Sk Candy 10 ppty Liconalll (Fap 11

T Sk Candy 10 oy Liconall (Rap 21

8 Sk Candy 10 ppty Liconalll (Fap 31

1 Sk Tandy 10 ppty Liconall (Fap 41

110 Spk Candy 10 ppb Ldenahl (Rap 51

11 Spk Candy 10 ppb Ldenahl (Rap &1

12 Spi Candy 10 ppb Ldenahl (Rap 71

13 |obiis Fhass

14 Spi Candy 10 ppb M- Ceamaivyisidenall

15 Spk Candy 50 ppb M- Deamaivyisidenall

16 Sk Candy 100 ppt - Dasmatyisidonall

17 Spic Candy 200 ppt k- Dasmatyisidonall

18 leobiis Fhass

19 Spi Candy 10 ppb N-Coamaiwisidenall (fep 1)
2 Spic Candy 10 ppb N-Coamaivisidenall (fep 2
21 Spi Candy 10 ppb N-Coamaivisidenall (fep 5
22 Spi Candy 10 ppb M- Ceamaivisidenall (fep £
2 Spi Candy 10 ppb M- Coamaivisidenall (fep 5
24 Spx Candy 10 ppb N-Ceamaivisidenall (fep B
25 Boi Candy 10 ppb N-Deamalwisidenall (RepT)
2 Wobiis Fhass

21 Spi Candy 5 pob Gendenall

2 Spi Tandy 20 ppb Gendonall

21 Spi Candy 100 ppt Candasal

3] Spi Candy 200 ppt Candasal

3 \eobiis Fhass

2 Bpi Candly 5 pob Gendenall (Rap 1)

3 Spi Cancdly 5 pob Genderall (Rop 2

34 Bpi Cancly 5 pob Gendenall (Fap 3

3 Spi Candly 5 pob Gendenall (Fop £

35 Bpi Candly 5 pob Gendenall (Rop 5

37 Bpi Cancdly 5 pob Gendenall (Rop B

3 Spx Cancdly 5 pob Gendenall (Rap )

Compound name: Lidemafl

Comslation coofficient: r= 0998108, "7 = 099EME

Calibration curea: TE040.8 " x 4 -28.123

Resporse ype: Extemal Sid, Arsa

Curra type: Lingar, Ongin: Indude, Weaghting: 1/, Axs trans: Nome
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Compeourd name: e ndenafil

TEanpk Tl
{ Spk Cancy 10 ppb Liconal

2 Sgk Candl 50 ppb iconal

7 Sgk Candy 00 ppi idanafi

4 Sk Canciy 200 ppi idsafi

§ Wobic Fhass

& Sgk Candy 10 ppiy Uicknali R 1]

7 Spk Cancy 10 ppb Lionall (Rap 21

8 5ok Candy 10 ot Uicknall (Rap 71

9 Sgk Candy 10 oty Uicknali R 41

10 Spk Candy 10 ppl Licenahi R 51

11 Spk Candy 10 ppt Licenali (R 61

12 Spk Candy 10 pply Licenali (R 71

13 Mobiic Pass

14 Spk Candy 10 pp ¥-Desmawisidenal

15 Spk Candy 50 opb N Desmayisidenat

15 Spk Candy 100 ppb & Dasmathyisddonahl

17 Spk Candy 200 ppb & Dasmatyisddonahi

18 Mobiic Prass

19 Spk Candy 10 pl N-Desmatwisidenal [Fep 1)
20 Spk Candy 10 pl N-Desmatwisidenal [Fep
1 Spk Candy 10 oot N-Dosmatwisidenal [Fep 3
22 Spk Candy 10 ppl N-Desmaisidenal [Fep &
71 Spk Candy 10 ppl N-Desmaisidenal [Fep 5
24 Spk Candy 10 ppl N-Desmatwisidenal [Fep 6
% Spk Candy 10 opl N-Desmatwisidenal [Fep7)
% Mobiic Prass

77 Spk Candy 5 pob Gandanal

8 Spk Candy 20 ppb Genconal

2 Spk Candy 100 ppi Gandanafi

%1 Spk Candy 200 ppb Gandarafi

31 Mobiic Prass

%2 Spk Candy 5 poi Gendenall [Rop 1)

1 Spk Candy 5 poi Gendenall [Fop 3

%4 Spk Candy 5 poi Gendenall [Fop 5

% Spk Candy 5 pob Gendenall [Fop &

% Spk Candy 5 poi Gendenall [Rop 5

57 Spk Candy 5 poi Gendenall [Fop 6

= Spk Candy 5 poi Gendenall [Rep 7)

Compound namis: Gendenahl

Caomelation ooeficient: r= 0999537, r*7 = 009074

Calibration cursa: 455506 x 4 -20.0EEE

Aosporse type: Extemal Sid, Area

Curva typec Linar, Cngin: Indude, Weighting: 1/, Axs trars: Nona
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Figure B.1:Validation Study in Candy Matrix
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Compourd nam: Thiosildenafil

o Sampe Tl

1 Sipl Hiorbal 10 ped k- Dasmahisiocnall

2 Sk Horbal 50 ped - Dasmehisiocnal

3 Sk Horbal 100 mpb N-Desmely kdonahl

4 Sk Horbal 200 mpb N-Desmoly sldonahl

5 lobiio Phass

& Bk Horbal 10 peb K- Dasmehisidenall (Rep 11
1 Sl Horbal 10 pem - Dasmafyisidenall (Fop:2)
B Sk Horbal 10 peb ¥ Dasmehisidenall (Rep 31
0 Bk Horbal 10 peb ¥ Dasmehisidenall (Rop-£)
10 Sk Hertal 10 peiy K- Dasmiatyisidenall [Fop 51
11 Sk el 10 pen B Dasmehyisidenall [Fop E1
12 Sk Hertal 10 pel B Dasmetytsidenall [Repi]
13 Wobiie Frass

14 Sk Herbal 10 pei Chisropratadaianl

15 Sk Herbal S0 pei Chiompratacaial

16 Sk Heral 1030 mob Chiomgreixdatal

17 Sk Herbal 30 mob Chiomgreidatal

18 Wobis Frass

19 Sk Herbal 10 pei Chisropratadaian (Fap 1}
20 Sk Herbal 10 pei Chiompratadaianl (Fap 2}
21 Sk Herbal 10 pei Chiompratacaian (Fap =)
22 Sk el 10 pei Chiompratadaian (Fap 4
1 Sk Herbal 10 pei Chisrprstadaian (Fap 5
24 Sk Herbal 10 pei Chisrpratadaian (Fap &

5 Sk Herbal 10 pei Chisrpratadaian (Fap 7}
% obio Frass

4] Sk Herbal S0 pel Thicslidasaf i £Eax
&1 Sk Herbal 100 mb Thicsidenall I e
£2 Sk Herbal 150 b Thicsidenall NI 13EES
£1 Sk erbal 200 mb Thicsidenall QSRR TEE |
44 Wobio Frass

45 Sk Horbal S pei Thicsidasafl Fap 1) s EEE
& Sk Herbal S pei Thicsiidosafl Flep 5 AE EIE
&7 Sk Herbal S peid Thicsiidanafl Fap 3 HiE  LEEE
48 Sk Herbal S0 peid Thioslidanafl Fap 4 3 L4
40 Sk Herbal S0 peid Thicslidanafl (Fap 5 A L
50 S Herbal S pei Thicsioosafl (Fap B N3 4R
51 Sk Herbal S peid Thicslidanafl Flap 7) s &&5F

Compound name: Thiceilicnas]

Comealation coafficient: r= 0999058, 7 = (L990505

Calbration curve: 57278 x 4 0.30641E

Rosporss ype: External Sid, Arsa

Curva typec Linsar, Cngin: Include, Weighting: 15, Axs trars: Kona

e




Compourd name: Chloropmrtadalafl

APPENDIX B

¥ Sarnpla T
1 Gk Fartal 10 pe b Casmiahisidena

3 5ok Hartal 50 ps W Casmatisidena®

3 Sk Hartal 104 gt N-Desmalysbenall

4 5ok Hartal 200 b N Desmedysbenall

5 Mot Phase

& Sk Hartal 10 pe K- Casmiahisidenal Fiop 1)
7 Gk Hartal 10 pe b Dasmiahiskdenall iop 2)
B 5ok Hartal 10 pe - Casmiahiskdenal IFop 3)
9 Sk Hartal 10 pe - Casmiahiskdenal Fiop 4)
110 5ok Hortal 10 o ¥ Dasmiytsidenall Fop 51
11 ok Hortal 10 o ¥ Dasmilytsidenall {Fop E)
12 ok Horbal 10 o ¥ Dasmilytsidenall o ]
13 Wobila Phuass

14 gk Hortal 10 ey Chiovoprstadaiaft

15 ok Hortal 5 ey Chiovoprstadaiafl

16 ok Horbal 100 7o Chioropretadaia®

17 Gpk Horbal 200 7o Chioropretaaial

18 Wobila Phuass

11 ok Hortal 10 s Chiovoprstackiaf (Fap 1)
20 ok Hortal 10 s Chiovoprstackiaf] (Fap 2
21 ok Hortal 10 s Chiovoprstackiaf] (Fap 3
27 gk Hortal 10 oy Chiovoprstackiaf (Fap 4
21 ok Hortal 10 oy Chiovoprstackiaf] (Fap 5
24 Spk Hortal 10 s Chiovoprstackiaf] (Fap £

5 Eipk arbal 10 pet Chicropestadalafi (Fap 7}
2 Hobiis Frass

&) Eipk arbal 50 pit Thicslidasaf]

&1 Bk terbal 100 mb Thioskienall

£ Eipk erbal 150 mb Thinskienall

£] Epk erbal 30 mb Thinskienall

4 Hobi Frass

&5 Eipk erbal 5 pet Thicslidasaf] Fep 1)
& Eipk erbal 5 prt Thicslidasaf] Fep &
&7 Eipk erbal 5 pet Thicslidasafl Fep 5
& Eipk erbal 5 pet Thicslidasaf] Fep £
& ik erbal 5 pet Thicslidasaf] Fep 5
50 Eipk erbal 5 prt Thicslidasaf] Fap £
51 Eipk erbal 50 pet Thicslidasaf] Fap 7

Compound name: Chioropretadalafl

Comalation coeffiiont: r= 0990408 7= (992815

Calbration curra; 388621 * x + -28.1133

Rasporss type: External Sid, Arsa

Curva type: Linsar, Crigin: Include, Weighting: 11, das trams: Nona
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Figure B.2:Validation Study in Herbal Matrix
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Compound name: Homosildenafil

# Sample Text Type

1 Spk Coffee 20 pphb Sildenafl Siandard

2 Spk Coffee 50 pphb Sildenafl Siandard

3 Spk Cofiee 100 ppb Sikdenafl Siandard

4 Spk Cofiee 200 ppb Sikdenafl Siandard

5 Mobids Phass

£ Blank Cofiee

T Mobie Phase

B Spk Coftee 20 ppb Sildenafd (Rep 1)

8 Spk Coftes 20 ppb Sildenafd (Rep 2)
10 5pk Coffes 20 ppb Sildenzfl (Rep 3)
11 Spk Coffes 20 ppb Sildenafd (Rep 4)
12 Spk Coffes 20 ppb Sildenafd (Rep 5)
13 Spk Coffes 20 ppb Sildenzfl (Rep £)
14 Spk Coffes 20 ppb Sildenzfl (Rep 7)
15 Mobids Phase
16 Spk Coftes 20 ppb Homosddenafil Standard . 1089.388 180,386
17 Spk Coftes 50 ppb Homosldenafil Standard . 414017 147
1B Spk Coftes 100 ppb Homosidenafi Standard 1017.185 1017 185
19 Spk Coffes 200 ppb Homosidenafi Standard ] 1BER.058 1BER.058
20 Mobids Phasa
21 Blank Coffea
22 Mobids Phasa
23 Spk Coffes 20 ppb Homosddenail (Rep 1) 164.410 164.410
24 Spk Coffes 20 ppb Homosddenail (Rep 2) 201414 201414
25 Spk Coffes 20 ppb Homosddenail (Rep 3) 191739 191739
26 Spk Coffes 20 ppb Homosddenail (Rep 4) 208.012 20802
&7 Spk Coffes 20 ppb Homosddenail (Rep 5) 216.355 216.355
2B Spk Coffes 20 ppb Homosddenail (Rep 6) 100.019 100018
& SFk Coffes 20 FPh Homosddenafi fF‘ep]’] . T5.067 Th.067

Compound name: Homosildanafi

Correlation coefficient: r = 0.997164, r'2 = 0.984337
Calibration curve: 9463.04 * x +-0.669378

Rasponsa typa: External Std, Area
Curve type: Linear, Qrigin: Include, Weighting: 1, Axis trans: Nana

18374
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Compound name: Sildenafil

# Sample Text Type AT Area  ISAmea Response ppm  %Da
1 Spk Cofies 20 ppb Sildenafl Standard . 5E1 215447 215487 0o 11

2 Spk Cofies 50 ppb Sildenafd Standard ) 561 5E2T4d 562743 01 3
3 Spk Cofies 100 ppb Sildenafl Standard 5SB  O72.485 072485 0t E3
4 Spk Cofies 200 ppb Sildenafl Standard . 561 2040435 2049435 0z 03
5 Mobie Phase
£ Blank Coffes
T Mobis Phass
B Spk Cofies 20 ppb Sildenafd (Rep 1) 23 230
8 Spk Cofies 20 ppb Sildenafl (Rep 2) 217051 217.051
10 Spk Coffes 20 ppb Sildenafl iRep 3) 20543 20543
11 8pk Cotfes 20 ppb Sildenafl iRep 4) 1B0.015 1B0.15
12 Spk Cotfes 20 ppb Sildenafl iRep 5) 21350 21350
13 Spk Cotfes 20 ppb Sildenafl iRep &) 182789 182789
14 Spk Cotfes 20 ppb Sildenafl iRep T) 204902 204.902
15 Mobie Phase
16 Spk Coffes 20 ppb Homosidenafil Standard
17 Spk Coffes 50 ppb Homosidenafi Standard
18 Spk Coffes 100 ppb Homosldanafi Standard
19 Spk Cotfes 200 ppb Homosldanafi Standard
20 Mobie Phase
21 Blank Coffes
22 Mobie Phaze
23 Spk Coffes 20 ppb Homosddenafil (Rep 1)
24 Spk Coffes 20 ppb Homosddenafil (Rep 2)
25 Spk Coffes 20 ppb Homosddenafil (Rep 3)
26 Spk Coffes 20 ppb Homosddenafil (Rep 4)
27 Spk Coffes 20 ppb Homosddenafil (Rep 5)
2B Spk Cofiee 20 ppb Homosidenafil (Rep 6)
28 Spk Coflee 20 pph Homasidenafil (Rep 7)

Compound name: Sildenafil

Correlation cosfficient; r= 0998574, "2 = 0.987151

Calibration curve: 101625 x + 10.0105

Responsa typa: External Sid, Area

Curve fype: Linear, Origin: Include, Waighting: 1%, Axis frans: None
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Figure B.3:Validation Study in Coffee Matrix




Compound name: Pipsrizscsdildenahl

4 Sampls Tt

| Spk Coflea Pipasacafidanafl ) 0ppt

2 Bk, Coflen Pipariaoaiidanafl 50 0ppd

3 gk, Coflen Fipriaoaiidanaf 10 0pch

4 Spk Cofles Fparamafidonafl 20 00pch

5 obiis Prass

& ok Coflen Piparacaiidanafil ) 0ppo (Fep 1]

1 Sk Cofles Pipasaafidanafl 20 0ppb (Fep )

8 Spk Cofles Fipasaoafidanaf 20 0ppb (Rep 3]

1 Bk Cofles Piposaafidanafil 20 0ppb (Rep 4]
10 ok Coflen Fipasanafidasafl 20 0ppd (Rep 51
11 Soi Coflen Fipasanafidosafl 20 0ppd (Rep &1
12 Soi Coflen Fipasanafidasafl 20 0ppd (Rep 71

Compound namis: Pipenacetidanafi

Comelation coefiient: r= 0958840, 7 = 033155

Calibrafion curea; 580713 x 4 -453 807

Rosporss ypa: Extermal Sid, Area

Curva type: Linar, Crigin: Exchida, Waighting: 1'%, Axis rans: Mona
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Figure B.4: Validation Study in Coffee Matrix-Piperiacetildenafil



Determination of Sildenafil, Vardenafil and Tadalafil and their analogues in adulterated herbal

medicinal preparations, herbal vitality products, supplements and foods and beverages by High

Performance Liguid Chromatograph Tandem Mass Spectrometry (LC-MS/MS)

HYDROXYTHIOHOMOSILDENAFIL

Expt: (ug/mL) Herbal
Injected Volume: 0.010
0.009
0.010
0.010
0.010
0.010
0.010
0.010
Mean 0.0099
Mean Recovery 0.9857
Std Dev 0.0004
R.S.D 0.0383
n 7.0

Recovery, Rm:

Mean Observation, C obs :

0.0099
0.9857

pg 1/3
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Standard Deviation, s : ‘ 0.0004 ‘

bias (1-Rm) 0.0143
2
2 C
. URm _ Rm y S . M spike 5
The uncertainty uRm due to method recovery Rm can be NxC, Copike ignored
calculated from this formula :
u(Rm) 0.014286
Significant testing :
Calculated t-value, 11-RmI/u(Rm) 1.000000

the calculated t-value is more than 2, the coverage factor.
therefore, Rm is significant different from 1

correction of the expt value is necessary, u( Rm)

is

uR,
Ra

—_—
Correction uncertainty, UR, =

Figure C.1: Measurement Uncertainty-Recovery of Hydroxythiohomosildenafil
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Determination of Sildenafil, Vardenafil and Tadalafil and their analogues in adulterated herbal medicinal

preparations, herbal vitality products, supplements and foods and beverages by High Performance Liquid

Chromatograph Tandem Mass Spectrometry (LC-MS/MS)

HYDROXYTHIOHOMOSILDENAFIL

Expt: (ug/mL) Coffee Herbal Candy

Injected Volume: 0.020 0.010 0.010
0.020 0.009 0.010
0.021 0.010 0.010
0.020 0.010 0.010
0.023 0.010 0.010
0.020 0.010 0.011
0.018 0.010 0.009
0.020 0.010 0.009

Mean 0.0203 0.0099 0.0099

Mean Recovery 1.0143 0.9857 0.9857

Std Dev, u(Rs) 0.0165

n 7 | 7 | 7

—1)X 2 —£)X 2
uUR = \/u(Rm) > +u(Rs)? RSD,001ea= \/((nl ) ?nf?l]_)j_((r:; _g_‘_?SDZ . J

\ std relative uncertainty |

pg 2/3



u(Rm) 0.01429
u(Rs) 0.01650

combined relative uncertainty 0.0218

Figure C.2: Measurement Uncertainty-Sample Effect of Hydroxythiohomosildenafil



Determination of Sildenafil, Vardenafil and Tadalafil and their analogues in adulterated herbal medicinal

preparations, herbal vitality products, supplements and foods and beverages by High Performance Liquid

Precision study

Chromatograph Tandem Mass Spectrometry (LC-MS/MS)

HYDROXYTHIOHOMOSILDENAFIL

0.2ug/ml

0.208

0.207

0.209

0.200

0.208

0.194

0.227

0.220

0.210

BSlo|o|N|o|us|w|N k|2

0.203

Mean

0.2030

std Dev

0.0094

n

10

RSD

0.0462

RSD =

pooled —

(n,—1)xRSD; +(n, —2)xRSD,” +...
(n,-D+(n,-D+...

Parameter

Description

Value,x

Std uncertainty, (u(x)

Rel Std
uncertainty(ux/x)

Precision

0.0462

0.0462
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Rec Recovery 1 0.0218 0.0218

Expanded uncertainty K
(k)
Combined relative 0.05111
uncertainty

u[C Hydroxythiohomo]/[C Hydroxythiohomo] = 0.05111 \(IZEJIZ;IVE
The uncertainty of Hygroxythiohomo[ C Hydroxythiohomol 0.05111xC
x[C i =
= 0.05 [ Hydroxythiohome] [Hydroxythiohomo]

At 95% Confidence level k=2 therefore expanded uncertainty,U [C nydroxythiohomo = U [C
Hydroxythiohomo] x 2 =

Example at 0.01 ppm = 0.01+ 0.00102
Figure C.3: Measurement Uncertainty-Precision of Hydroxythiohomosildenafil
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Figure D.1: Positive Samples



