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Determination of iminoctadine triacetate in waste water from golf course by liquid

chromatography-electro spray ionization-mass spectrometric (LC/ESI-MS)

Kazuko NAKAGAWA, Shunichi YOSHIKAWA, Jiro OISHI, Youichi TERAI

Abstract : A simple method of analysis iminoctadine triacetate analysis in waste waters from golf courses
was developed. To achieve satisfactory identification and determination by LC/ESI-MS analysis, four kinds of
analytical columns including both reverse phase and normal phase were examined.

Among these, the reverse phase column having long chain alkyl groups (Divelosile C30UG-3) gave a
satisfactory separation of iminoctadine triacetate on the chromatography. The condition using ODS column in
combination with a mobile phase containing ion pair reagent gave the most excellent separation., but had the
disadvantage of instability in the retention time of iminoctadine triacetate.

The analytical condition using normal phase column was inappropriate because it gave a broad peak of
iminoctadine triacetate with high tailing factor.

In the pretreatment process, WCX short column was chosen to extract iminoctadine triacetate from waste
waters, which does not need to add HCI in the eluate solution as other short column (e.g. CBA column)
does. By the method using WCX column in the pretreatment process as well as Divelosile C30UG-3 column
in LC/ESI-MS analysis, the recovery percentage of spiked iminoctadine triacetate in waste waters (0.01
mg-l ') was determined to be 93% in average. The quantification limit of iminoctadine triacetate was

0.0004mg- 1 ' in water samples.
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Fig.1 Structure of iminoctdine triacetate
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Fig.2 The chromatograms of iminoctadine triacetate by each ofanalytical columns
and mobile phases shown in Table 1
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Fig.3 MS spectrum of Raffinose

(i.e.: the standard substance for the tuning of HPLC)
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Fig.4 The effect of pH of mobile phase on the retention time of the

iminoctadine triacetate. The analytical column is ZIC HILIC
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Fig.5 The effect of methanol concentration in the mobile phase on the retention time of the iminoctadine triacetate.

pH values of the mobile phase are 3 and 4.

Water adjusted to pH 200m1

Pass through CBA®5ml- min'!

Wash with phosphate buffer(pH7) 5ml

Eluate with methanol contained in 0.1%(v/v)HCl/methanol

Concentration to dryness by nitrogen gas flow

Dissolving in mobile phase

Filtration sample solution with PTFE filter

dwashed with 5mlof methanol followed by 5ml of phosphate buffer

Fig.6 The scheme of the sample treatment procedure using CBA column
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Fig.7 The elution profiles of iminoctadine triacetate from pretreatment column. column
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Fig.8 The Calibration curve of iminoctadine triacetate

Table 1 Analytical columns and mobile phases of the LC-MS analysis of iminoctadine triacetate
Condition =~ Maker Column Size( mm) Mobile phase
I Nomura ODS-SR- 5 2.0x150 acetonitorile water ( 0.1 % holmic acid)
I Waters Cl18Xterra 2.1x30 methanol water ( 0.5 mM heptafluorobutyric acid)
III Sequent ZIC-HILIC 2.1x150 methanol water ( 0.1 % holmic acid , pH 3 )
1\% Nomura DivelosilC30UG-3 2.0x35 methanol water ( 0.2 % holmic acid, pH 3 )

Table 2 The recovery(%) of iminoctadine triacetate spiked to distilled water at the level 0.01 mg-1"~"

Eluate Recovery (%) + S.D. (n=4)
@ 2%holmic acid in methanol 2.2+0.9
@ 2%holmic acid in methanol /2%holmic acid in acetonitorile(2:8) 57.7+3.4
@ 10%holmic acid in methanol /10%holmic acid in acetonitorile(2:8) 85.6+4.4

Table 3 Recoveries of iminoctadine triacetate spiked to the waste water from golf course

Column spiked Amount Recovery+S.D."
ne ml % n=4
WCX 2 200 57.8£7.7
4 100 96.2+8.0
1 100 93.1+6.8
0.5 100 71.5+8.2 * S.D.:standard deviation

Table 4 The limits of detection and quantification for iminoctadine triacetate

Averege (u g)  (n=4) 0.0868

SD.(0) 0.0022

CV (%) 2.56

Limit of detection(3 X o ) 0.0001’

Limit of quantification (10 x o ) 0.0004" *Concentration in sample
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