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1. INTRODUCTION

Objective:
The objective of this study was to validate an analytical method for the determination of
BAS 650 F in water at a limit of quantification (LOQ) of 0.05 µg/L, using LC/MS/MS for
quantification and confirmation.
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Principles of the Method and Validation:
BASF method no. 574/0, as obtained by the sponsor, using LC/MS/MS was employed.

BAS 650 F is extracted from a 100 g water sample aliquot with dichloromethane. An aliquot is
reduced to dryness and dissolved in acetonitrile/water (50/50, v/v). The final determination is
performed using HPLC/MS/MS, resulting in a limit of quantification (LOQ) of 0.05 µg/kg.

For the analyte two parent-daughter ion transitions were monitored by LC/MS/MS for
quantification and quantitative confirmation.

The method achieves a limit of quantification (LOQ) of 0.05 µg/kg.

Method validation was accomplished by analyzing for surface water and for tap (drinking)
water 2 blank control specimens, 5 replicate specimens fortified at LOQ, and 5 replicate
specimens fortified at 10xLOQ.

2. EXPERIMENTAL

Materials and Methods

The materials, chemicals and the equipment used during this study were of similar
specifications as described in the related technical procedure (TP) method no. 574/0 (see
Appendix 2) in Section 3. Acetic acid was used as a modifier for both HPLC eluents instead
of formic acid as described in the TP.
For characterization of water samples the following equipment was used: Total hardness test
(Merck, Germany) and pH meter (Denver Instr. Comp., USA).

Test and Reference Items

The analytical standard used was obtained by the Sponsor. See Appendix 1 for information
provided.

Test System

Drinking (tap) water drawn at PTRL. The water was clear, had no smell, pH was 7.6, total
water hardness was 2.2 mmol/L corresponding to 12.3 °dH.
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Surface (river) water was collected on 08-Apr-08 from a pond in Bad Schussenried, located in
Southern Germany. The appearance of the water was yellowish. The water was characterized
for physical and chemical properties as follows: pH 7.2, total water hardness: 14.2°d
(Deutsche Härtegrade, 2.5 mmol/L), total organic carbon (TOC): 11 mg/L, dissolved organic
carbon (DOC): 3.7 mg/L, turbidity: 105 NTU, silt content: 430 mg/L.

Analytical Procedure

The analytical procedure of method no. 574/0 is described in Section 4 of the technical
procedure method no. 574/0 (see Appendix 2).

LC/MS/MS Analysis

The following HPLC/MS/MS instrumentation, HPLC method and MS/MS conditions were
used:

HPLC System Agilent 1100 HPLC system (vacuum solvent degasser, binary HPLC pump, column
oven), and CTC Analytics HTC-Pal Autosampler.

HPLC Column Waters XTerra C18, 50 mm length, 4.6 mm i.d., 3.5 µm particle size. Pre-column:
Phenomenex C18 RP, 4 x 3 mm.
Column oven 30 °C.

Injection Volume 50 µL.

HPLC Method Solvent A: 0.1 % acetic acid in water
Solvent B: 0.1 % acetic acid in acetonitrile

Mobile Phase Composition:
Time (min) Flow rate (µL/min) % A % B
0.00 400 90 10
7.00 400 0 100
9.00 400 0 100
9.10 400 90 10
12.0 400 90 10

MS System Applied Biosystems MDS Sciex API 3000 triple quadrupole LC/MS/MS system with
TurboIonspray (ESI) source; Analyst Software 1.4.2

Electrospray Ion
Source Conditions

Polarity: Positive
Source temperature: 450°C
Curtain gas (CUR): 12
Nebulizer gas (NEB): 14
Ion spray voltage (IS): 4500 V
Collision gas (CAD): 4
Entrance potential (EP): 10 V
Resolution Q1 and Q3: Unit
Dwell times: 500 msec

MS/MS Conditions MRMs proposed for quantification (Q) respectively confirmation (C):

Analyte: BAS 650 F
Q1 Mass (amu) Q3 Mass (amu) DP (V) FP (V) CE (eV) CXP (V)

276.3 149.1 (Q) 80 300 50 13
276.3 176.2 (C) 80 300 44 15

External calibration was used for quantification and confirmation of the analyte by
LC/MS/MS. Calibrations were established with standard solutions prepared in acetonitrile /
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water (1/1, v/v) injected interspersed with water extracts. The calibrations ranged from
0.01 ng/mL to 5 ng/mL with 6 concentration levels.

Linear regression equations were generated with 1/x weighting, resulting in calibration
functions with excellent correlation (r≥ 0.999), as exemplified in Figure 1 with calibration
functions and diagrams.

LC/MS/MS chromatograms of standard solutions are shown in Figure 2.

Figure 3 (tap water) and Figure 4 (surface water) give examples of LC/MS/MS
chromatograms of fortified (10xLOQ: 0.50 µg/kg, LOQ: 0.05 µg/kg) and blank control water
specimens.

Calculation of Residue and Example

Calculations were performed by Excel with full precision; discrepancies may arise when
recalculated with pocket calculator.

For the calculation of residues the following formula was used:

R = cEnd x (VEx x VEnd / V1 x W)
= cEnd x Multiplier M

Where:
R: Analyte residue in µg/kg.
cEnd: Final concentration of analyte in extract in ng/mL.

(where multiple injections were evaluated: mean).
W: Sample weight: 100 g.
VEx: Volume of extraction solvent: 25 mL.
V1: Aliquot of VEx: 10 mL.
VEnd: Volume of final extract used for LC/MS/MS: 20 mL.
M: Multiplier: 0.50.

Recoveries (Rec.) were calculated for the fortified specimens as follows:
Rec. = (R / Rfortified) x 100 %.

The calculation is exemplified with a tap water specimen fortified at 0.05 µg/kg or LOQ
(P1519-17, see Table 1) with BAS 650 F.

The 100 g (W) water specimen was extracted for 30 min with 25 mL of dichloromethane
(VEx) on a shaker. After separation of liquids an aliquot (V1 = 10 mL) of the dichloromethane
phase was taken, concentrated to dryness and re-dissolved with 20 mL (VEnd) of
acetonitrile/water (1/1, v/v). An aliquot thereof was used for LC/MS/MS determination.

The final extract was examined for BAS 650 F by LC/MS/MS in run file P1519api#012
(Figure 3, middle). The Analyst software used a calibration function which was established by
injecting calibration solutions interspersed with final extracts to calculate a final BAS 650 F

BASF Reg. Doc. # 2008/1035627     Page 10 of 50



BASF IPMIS: 250801 1 PTRL Europe Study No. P 1519 G Page 9

concentration cEnd of 0.095 ng/mL (276 m/z→ 149m/z), respectively, 0.097 ng/mL (276 m/z
→ 176 m/z). Thus:

R = cEnd x (VEx x VEnd) / (V1 x W)
= cEnd x Multiplier M

= 0.095 ng/mL x (25 mL x 20 mL) / (10 mL x 100 g)
= 0.095 ng/mL x 0.5
= 0.0475 ng/g or µg/kg

The result gave a recovery of 95 % for the ion transition 276 m/z→ 149 m/z used for
quantification.

Stability of residues in water samples

The storage stability of residues of BAS 650 F in water samples will be investigated in a
separate study which is not started up to now. Preliminary details of this study are given in
Reference 1.
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