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4   Experimental 
 

4.1   Analytical Method 
 

The recovery data for the study were generated using the following method, which 
gives full details of preparing the analytical sample extracts and the conditions for 
high performance liquid chromatography (HPLC): 

 
Number of the method:       EL-001-W08-01 
Title of the method:             An Analytical Method for the Determination of Residues 

of BYF 14182 And Its Metabolites BYF 14182-3- 
hydroxy-butyl and BYF 14182-pyrazolyl-AAP in Water 
Using LC/MS/MS 

Author of the method:          Jami M. Wade 
Bayer CropScience 
Residue and Environmental Chemistry 
17745 South Metcalf Avenue 
Stilwell, Kansas 66085 

Reference:                           Method EL-001-W08-01 
Limit of quantitation:            0.1 µg/L 

 
The following sample sets were analysed: 

 
Table 2:    Level and Number of Recoveries per Fortification Level 

 

Water Control sample Level 0.1 µg/L Level 1.0 µg/L 

River Rhine 2 5 5 

Tap Water Monheim 2 5 5 
 
 
 

4.1.1  Outline of the Method 
 

Appropriate volumes of fortification and internal standard solutions were added to 
the water samples. After mixing the analysis was performed by LC-MS/MS. 

 

 
 

4.1.2  Instruments 
 

Liquid Chromatograph: 1200 Column Compartment G1316B 
1200 Binary Pump G1312B Bin Pump SL 
1200 Isocratic Pump G1310A 
1200 Degasser G1322A 
Agilent Technologies, 40880 Ratingen, Germany 

 

Autosampler: HTC PAL System 
CTC Analytics AG 
4222 Zwingen, Switzerland 
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Mass Spectrometer: Applied Biosystems API 4000 with turbo ionspray 
interface mass selective detector (MS/MS) 
Note:  Some mass spectrometric conditions are 
instrument specific. The spectrometric conditions were 
optimised by a competent operator prior to analysis. 

 
 
 
 

4.1.3  Reagents and Equipment 
 

Column (HPLC): YMC Pro C18 , length 33mm x 4.0mm, Particle size 3µm, 
pore size 1200A 
Series No.: 90306 14839 

 

Acetonitrile: for HPLC, optigrade 
LGC Promochem GmbH, UN 1648 
46485 Wesel, Germany 

 

Acetic acid (100%): Suprapur 
Merck KGaA, No. 1.00066.1000 
64271 Darmstadt, Germany 

 

Deionized water: purified in a Milli-Q unit 
Milli-Pore GmbH 
65731 Eschborn, Germany 

 

Volumetric flasks, pipettes and other equipment commonly used in the laboratory. 
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Time [min] F ow [µL/min] A [ ]  B [%] 
0.00 1000 80 20 
0.10 1000 40 60 
1.00 1000 40 60 
2.20 1000 25 75 
2.30 1000 10 90 
3.00 1000 10 90 
3.01 1000 80 20 
4.00 1000 80 20 

 
 

 
4.1.4  Liquid Chromatographic Conditions 

 

Liquid chromatographic conditions were almost identical to those described in the 
original method report EL-001-W08-01. Only the HPLC gradient had to be corrected 
since there were two typographical errors in the original description. 

 

 
Table 3:    Liquid Chromatographic Conditions 

 

Column: YMC Pro C18, length 33mm x 4mm, pore size 120A 
Particle size: 3 µm 
Oven temperature: 60 °C 
Injection volume: 80 µL 
Run time:                    4 minutes 
Mobile phase: A: deionized water / acetonitrile (9/1 v/v) (+ 0.01% acetic acid) 

B: acetonitrile (+ 0.01% acetic acid) 
Retention times: approx. 0.85 min for BYF 14182-3-hydroxy-butyl 

approx. 0.93 min for BYF 14182-pyrazolyl-AAP 
approx. 1.45 min for BYF 14182 

 

Table 4: HPLC Gradient 
 

% 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 5:  Valco Valve Method Properties 
 

Time [min]  

0.0 switch eluent stream into waste 
0.5 switch eluent stream into interface 
3.8 switch eluent stream into waste 

 

These switching times were also adjusted to the used equipment. 
 
 
 

4.1.5  Mass Spectrometric Parameters 
 

MS/MS parameter settings were in general as described in method EL-001-W08-01 
but  optimized  for  the  instrument  being  used.  The  dwell  time  was  reduced  to 
40 msec for all analytes in the second period. 
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4.1.6  Calculation 

 

For calculation of the concentrations, six-point calibration curves were used. These 
curves were calculated using linear regression automatically after each sequence 
run with the Applied Biosystems quantitation software Analyst (vers. 1.5). Further 
calculations were performed using the software MS-EXCEL 2003. The results given 
are rounded values. Thus, rounding “errors” may occur if recalculations are made 
using the listed figures. 

 
4.1.6.1 Calculation of Analyte Concentrations 

 

NOTE:   Evaluation is performed according to the linearity standard procedure. 
 

1.  Calculate the response factors (peak area of detected analyte / peak area of the 
internal standard) of all standard injections and calculate the resulting linearity of the 
analyte. 

 

2.  Determine the response factor (peak area of detected analyte / peak area of the 
internal standard) for the sample. This value will be used as x. 

 

3.  Calculate the residue level in µg/L as follows: 
 

R = (x - b) / a 
 

R: Determined concentration of analyte in µg/L 
x: Response factor of the sample 
b: Interception from linear regression 
a: Slope from linear regression 

 

 
 
 

4.1.6.2 Calculation of Recoveries 
 

1.  Calculate the concentration in the recovery sample according to 4.1.6.1. 
2.  Calculate the percent recovery as follows: 

 
 

Recovery = 
Concentration x 100 

Fortification Level 
 

Recovery: Recovered concentration of analyte in % found in the fortified sample 
Concentration: Concentration in the fortified sample in µg/L determined according to 

4.1.6.1 
Fortification level: Fortified concentration of analyte in µg/L 
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4.1.7  Deviations from the Method 

 

Within the analytical procedure for determination of BYF 14182 and its metabolites 
BYF 14182-3-hydroxy-butyl and BYF 14182-pyrazolyl-AAP only minor details have 
been changed. 
The HPLC gradient had to be corrected since there were two typographical errors in 
the original description. The dwell time was reduced to 40 msec for all analytes in 
the second period. 

 




