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Foreword

Annex A and annex B of this standard are informative annexes.

This standard was proposed by and is under the charge of the Certification and Accreditation Admin-
istration of the People’s Republic of China. '

This standard was drafted by the Hunan Entry-Exit Inspection and Quarantine Brureau of the People’s
Republic of China.

The standard was mainly drafted by Wang Meiling, Wan Xiangyang, Dai Hua, Li Yongjun, Wang
Zhengliang, Wang Xiangxian and Huang Ping.

This standard is a professional standard for entry-exit inspection and quarantine promulgated for the
first time.

Note: This English version.a translation from the Chinese text,is solely for guidance.
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Determination of vardenafil,sildenafil and tadalafil in health
foods for import and export—LC-MS/MS method

1 Scope

This standard specifies the determination of vardenafil, sildenafil and tadalafil in health foods by LC-
MS/MS method. '

This standard is applicable to the determination of vardenafil, sildenafil and tadalafil in health foods
for troche, capsule, soft capsule and oral solution.

2 Method of determination

2.1 Abstract of method

vardenafil, sildenafil and tadalafil in the troche, capsule and soft capsule samples are extracted with
methanol in a ultrasonic washer and then the extract is diluted and filtered off. The oral solution
sample is only diluted and filtered off. The diluted solution is determined by LC-MS/MS., using exter-
nal standard method.

2.2 Reagents and materials

Unless otherwise specified, all the reagents should be of analytical grade and double-distilled water is used.
2.2.1 Acetonitrile;HPLC grade.

2.2.2 Methanol.HPLC grade.

2.2.3 Acetic acid;Guaranteed grade.

2.2.4 Hydrochloric acid:Guaranteed grade.

2.2.5 0.1 mol/L hydrochloric acid solution-methanol (841, V/V).

2,2,6 \Vardenafil (CAS No, 224785-90-4, molecular formula; C;sH Ns 0,5 « HCI - 3H,0) standard:
Purity=>99. 5%.

2.2.7 Sildenafil (CAS No: 139755-83-2, molecular formula:Co HieNe G, S)standard : Purity==99. 5%,
7
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2.2.8 Tadalafil (CAS No. 1715986-29-5, molecular formula:CyH:sN;0,) standard: Purit9299. 5%.

2.2.9 Standard solution: accurately weight an adequate amount of vardenafil, sildenafil and tadalafil stand-
ard in an volumetric flask and dissolve with methanot to form a mixed standard stock solution of 10 gg/mlL
in concentration. and store at 4C. Dilute the mixed standard stock solution with 0. 1 mol/L hydrochloric
acid solution-methancl (2. 2.5) to obtain a series of the mixed standard working solutions with concentra-
tions of 1, 2, 4, 10, 50 and 100 ng/mL. ‘

2.3 Apparatus and equipment

2.3.1 High performance liquid

2.3.2 Ultrasonic washer.

2.3.3 Vortex mixer.

7 2.3.5 Mortar.
2.4 Procedure
2. 4.l1 Preparation of test samplg
2.4.1.1 Troche

Twenty troches are sampled at rafdom and ground irfto powder whi h is used as test sample.
! ;

A B

2.4.1.2 Capsule

Twenty pills are sampled at random and the materials in every capsule are spilled out and ground into
power which is used as test sample.

2.4.1.3 Soft capsule

Twenty pills are sampled at random and the materials in every capsule are spilled into the same cen-
trifuge tube and sufficiently mixed. The mixed sample is used as test sample.

2.4.1.4 Oral solution

Ten bottles of oral solution are sampled at random. Transfer the same volume of solution from every
2 .
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bottle into the same container and sufficiently mixed. The mixed sample is used as test sample.
2.4.2 Bxtraction
2.4.2.1 Troche, capsule and soft capsule

Weigh 1 g (accurate to 0. 01 g) of the test sample into a 100 mL volumetric flask, add 80 mL metha-
nol, put the stapper and extract in a ultrasonic washer for 1 h. Cool down to room temperature, di-
lute to mark with methanol and mix the contents. Transfer 1. ¢ mL of the extract into a 10 mL volu-
metric flask and dilute to mark with 0. 1 mol/L hydrochloric acid aqueous solution-methanot (2, 2, 5),
The diluted solution is filtered thm gelo) ermined by LC-MS/MS,

2.4.2,2 Oral solution

Accurately transfer 1, 0 mL of test samplef;;} % 10 mL VO!ymetrlc flask and dilute to mark with
0. 1 mol/L hydrochloric acid aqueous sol methanol . 2. 8). The diluted solution is filtered
mmed by LC—MS/ MS.

e

through a 0, 45 um membrane and de

2.4.3 Determination

2.4.3.1 LC-MS/MS operating cdr
a) Chromatographic column: octade€ylsili ] i _ } column (2.1%X150 mm,5 pm);
b) Mobile phase and gradient p ogram_i;e tatfle 1;

¢y Flow rate; 0.20 mLkmin;
dy Column temperature 40T ;
e) Injection volume.10 pL;

f) lon source;electrospray ionization source (ESH ;

g) Scan mode:positive ion;

hy Detection mode:multiple reaction monitoring (MM ;

i) Nebulizer Gas, curtain gas, collision gas and auxiliary gas should be optimized by adjusting the
gas flow parameters. Reference conditions are shown in Annex A;

i) lon spray voltage, deflector voltage, collision energy and so on should be optimized to reach the
highest sensitive of mass spectrometer. Referenced conditions are shown in Annex A;
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k) Monitoring ions pairs {m/z) : tadalafil 390. 4/268. 3 (quantitation ion pair»,390.4/135, 1, 390. 4/
169. 1; sildenafil 475. 3/100. 1 {quantitation ion pair), 475, 3/58. 0,475, 3/311. 4; vardenafil
489, 5/151, 1(quantitation ion pair), 498.5/72. 1, 489.5/312. 1.

Table 1—Mobile phase and gradient program

Time/min 0. 1% Acetic acid aqueous solution/% Acetonitrile/ %
0. 00 85.¢ ; 15.0
3.00 85.0 15.0
8.00 5.0 _ 95.0
13.00 5.0 3 95.0
13. 01 85.0 L 15.0

20.00 85.0 15.0

2,4,3.2 LC-MS/MS determination

According to the LC-MS/MS operating conditions (2. 4.3.1), the standard working solution and the
sample solution are determined. Quantitative analysis of the vardenafil, siidenafil and tadalafil in the
sample solution is done using standard curve method. The responses of vardenafil, sildenafil and
tadalafil in the sample solution should be within the linear range of the instrumental detection. If the
response is above the linear range. dilute the sample solution with 0. 1 mol/L hydrochloric acid aque-
ous solution-methanol (2, 2. 5), Under the above chromatograph'ic condition, the retention time of
vardenafil, sildenafil and tadalafil are ca 10. 5 min, 10. 7 min and 12. 4 min, respectively. For LC-MS/
MS chromatogram of the standard, see Figure B. 1 in annex B,

According to the LC-MS/MS operating conditions (2. 4. 3. 1), if the retention time of sample chro-
matogram peaks are consistent with the standards, and subtracted from background compensation,
selected ions are all present and the relative ion ratio of the selected ions according with that of the
calibration standard, at comparable concentrations, within the tolerances (seen table 2). The corre-
sponding analyte could be confirmed,

Table 2—Maximum permitted tolerances for relative ion intensities while confirmation

Relative intensity/% . Permitted tolerances/ %
>50 : +20
=>20~50 ' +25
=>10~20 : +30
=10 + 50

2.4,3.3 Blank test

The operation of the blank test is the same as that described in the method of determination but
10
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without addition of sample.
2.5 Calculation and expression of result
Calculate the content of vardenafil, sildenafil and tadalafii in the test sample by LC/MS/MS data pro-

cessor or according to the formula (1), the blank value should be subtracted from the result of calcu-

lation:

(1)

where

X—the content of tadalafil, sildenafil, vardenafil in the test sample, mg/kg or mg/L;:

A-—the peak area or peak height of tadalafil, sildenafil, vardenafil in the sample solution;

cs—the concentration of tadalafil, sildenafil, vardenafil in the standard working solution, pg/mb;
As—the peak area or peak height of tadalafil, sildenafil, vardenafil in the standard working solution;
V—the final volume of the sample solution, mb;
A,—the peak area or peak height of tadalafil, sildenafil, vardenafil in the blank solution:

m—the corresponding mass of the test sample in final sample solution, g;or the corresponding vol-

ume of the test sample in final sample solution, mL.

3 Limit of determination and recovery

3.1 Limit of determination

The fimit of quantification is 1. 0 mg/kg for troche, capsule and soft capsule and 0. 010 mg/L for oral
solution in this method.

3.2 Recovery

3.2.1 According to the experiment data, the fortified concentrations of vardenafil in health foods

and its corresponding recoveries are;
Spike 1.0 mg/kg~10 mg/kg in capsule, troche and soft capsule, the recovery is 89. 3% ~104%.
.Spike 0. 010 mg/L~0. 10 mg/L in cral solution, the recovery is 94.5% ~114%,

3.2.2 According to the experiment data, the fortified concentrations of sildenafil in health foods
and its corresponding recoveries are;

Spike 1.0 mg/kg~ 10 mg/kg in capsule, troche and soft capsule, the recovery is 83. 8% ~101%.

11
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Spike 0. 010 mg/L~0. 10 mg/L in oral solution, the recovery is 85.4% ~108%.

3.2.3 According to the experiment data, the fortified concentrations of tadalafil in health foods
and its correspontling recoveries are.

Spike 1.0 mg/kg~10 mg/kg in capsule,troche and soft capsule, the recovery is 81. 5% ~108%.

Spike 0. 310 mg/L~0. 10 mg/L in oral solution, the recovery is 85. 7% ~100%.

12
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Annex A
(informative)
. Referenced conditions for analysing vardenafil,
sildenafil and tadalafil by APl 4 000 LC-MS/MS system®

Referenced conditions for electiospray ionization source of APl 4 000 LC-MS/MS system;
a) Curtain gas (CUR). 20. 00 Psi;

b) Nebulizer gas (GS1),; 40. 00 Psi;

¢) Auxiliary gas (GS2). 45. 00 Psi;

d) Collision gas (CAD): 7.00 Psti™———""""2 S

e) lon spray voltage (1S): 5 000.00 V.-

f) Probe temperature( TEM) .580. 00T ; gl

g) Transitions for confirmati

: and quantification, OP, CE, CXH see table A, 1.

Table A. 1—Transitions for confirrl]am‘qqgntification,DP,CE,CXP

Target om A Q3 A Y
sraivic e o J / DP/V \\ CE/V CXP/V
489, 5° f 151. jl ; ‘_;2‘0'?“00% \1 60. 00 13.00
vardenafit 489.5 ] ;5.1 I {12000 | 1 8500 13.00
489.5 ~ 3121 / ;7 120,00 / ! s5.00 19.00
a7s.3 v o | 1; 110440 ] azes 17,00
sildenafil 475.3 \ §8.0 / 10feo /  e5.00 10.00
475.3 ¥1 4/ 1doo 41,70 23,00
390, 4° 26873 70000 18,50 17.00
tadatafil 390.4 135. 1 70. 00 3140 23.00
390.4 169, 1 70. 00 50. 00 13.00

&  Quantitation ion pair.

1) Non-commercial statement.the reference mass parameters in Annex A are accomplished by APl 4 000 LC/MS/MS,
the equipment and its type involved In the standard method is only for reference and not refated to any commercial
aim,and the analysts are encouraged to use equipments of different corporation or different type.
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Annex B
(informative)

Extracted ion current chromatograms for a mixture of vardenafll,

sildenafil and tadalafil standard

mz 489. 5/151.1

1. Bes 10. 51
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1. 0e
0.0 T r y y T T T T v T T T v v y
1 2 3 4 5 7 10 11 12 13 14 15 16 17 18 19
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10, 69 :
5. Qe sildenafil
0. 0% Y y r - T T T . r r v — v T T T
1 2 3 4 5 7 10 1 12 ¢ 13 14 i5 16 17 18 19
tfmin
m/z  390.4/268. 3
12. 41
2.0e8 tadalafil
1. Qef
0.0 e ¥ ¥ v - g — r T T T T T
1 2 3 4 5 7 10 11 12, 13 14 15 16 17 18 19
/min

i4

Figure B. t—Extracted ion current chromatograms for
a mixture of vardenafil, sildenafil and tadalafil standard
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