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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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Figure B.1:Validation Study in Candy Matrix 
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Figure B.2:Validation Study in Herbal Matrix 
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Figure B.3:Validation Study in Coffee Matrix 
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Figure B.4: Validation Study in Coffee Matrix-Piperiacetildenafil 



APPENDIX C 

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) 

 

       
pg 1/3 

 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 

      

         

         

 
Mean Observation, C obs : 0.0099 

     

 
Recovery, Rm :   0.9857 

     



 
Standard Deviation, s : 0.0004 

     

 
bias (1-Rm)   0.0143 

     

    

 

 
 

    The uncertainty µRm due to method recovery Rm can be 
calculated from this formula :     

ignored 

     

         

 
          

   

 
  

   
  

   

 
  u(Rm) 

  
0.014286 

   

 
  

   
  

   

 
Significant testing : 

  
  

   

 
  

   
  

   

 
  Calculated t-value, I1-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     

   

          

 
 

        

         

          

Figure C.1: Measurement Uncertainty-Recovery of Hydroxythiohomosildenafil 
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APPENDIX C 

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) 
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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 

 

 

 

 

  

  

  

 

    std relative uncertainty 

  

22 u(Rs)u(Rm)uR += ÷
÷

ø

ö

ç
ç

è

æ

+-+-

+´-+´-
=

...)1()1(

...)2()1(

21

2

22

2

11

nn

RSDnRSDn
RSDpooled



 
u(Rm)   0.01429 

  

 
u(Rs)   0.01650 

  

 

      

  

 
combined relative uncertainty 0.0218 

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

   
        

 
N 0.2ug/ml 

     

 

1 0.208 

     

 

2 0.207 

     

 

3 0.209 

     

 

4 0.200 

     

 

5 0.208 

     

 

6 0.194 

     

 

7 0.227 

     

 

8 0.220 

     

 

9 0.210 

     

 

10 0.203 

     

 
Mean 0.2030 

 

 

 
std Dev 0.0094 

 

 
n 10 

 

 
RSD 0.0462 

 

        

 

Parameter Description Value,x Std uncertainty, (u(x) Rel Std 

uncertainty(ux/x) 

  

 

P Precision 1 0.0462 0.0462 
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Rec Recovery 1 0.0218 0.0218 

  

 

Expanded uncertainty 

(k) 

K 2     

  

 

Combined relative 

uncertainty 

      0.05111 

  

        

 

u[C Hydroxythiohomo]/[C Hydroxythiohomo] = 0.05111 
(Relative 

value) 

The uncertainty of Hydroxythiohomo[C Hydroxythiohomo] 

= 0.05 
x [C Hydroxythiohomo]  = 

0.05111 x C 

[Hydroxythiohomo] 

 

 

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

 

 

 

 

 

 

 


