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Introduction:

Today, the usual methods to analyze chemical substances in environmental samples are targeted analysis that analyze
specified substances. Under the circumstances that the number of chemical substances discharged into the environment
increases continuously, we cannot survey the actual situation or assess the environmental risks by only targeted analysis. As
a solution to the problem, we are developing two kinds of method by liquid chromatography/quadrupole time-of-flight mass
spectrometry (LC/Q-TOF/MS): (1) a screening method to analyze many chemical substances simultaneously and (2)
nontargeted analysis to identify chemical substances.

Establishing these analysis methods will make it possible to analyze many pollutants diffused into the environment

rapidly in case of such emergencies as natural disasters and accidents.

Result and discussion:
(1) Screening analysis
In the screening analysis, 12 kinds of pesticides, 36 kinds of pharmaceuticals and personal care products (PPCPs), and

11 kinds of the PRTR substances were found within a measured mass error of 5 mDa.
The pesticides, PPCPs, and phosphate esters were quantified with the response factors of corresponding standard reagents.
In the quantified chemical substances, PPCPs were higher in the concentrations in Nagoya, and phosphate esters were
higher in the concentrations in Tokyo, Osaka, and Fukuoka. The PPCPs highest in the concentrations were Fexofenadine (an
anti-allergic drug), Theophylline (a bronchodilator), and Clarithromycin (an antibiotic), of which concentration ranges were
29.7-160 ng/L, 29.8—149 ng/L, and 18.7-144 ng/L, respectively. The concentration of Clarithromycin exceeds the PNEC.
The concentrations of seven kinds of phosphate esters ranged from several ng/L to 200 ng/L. The results suggested that
continuous investigation was necessary.
(2) Nontargeted analysis

In five cities, various kinds of industrial-use substances and pharmaceuticals were detected. In Tokyo, Osaka, and Hyogo,
the frequency of detection of industrial materials was high, and the abundance was high. However, Nagoya and Fukuoka
had a higher frequency of detection of pharmaceutical compounds. These two cities were affected by sewage treatment
plants. Regarding the kinds of chemical substances to be detected, there were many common substances for industrial use in

the five cities, and, for pharmaceuticals, the trends in Tokyo and the other four cities were different.
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Summary

A determination method for N-methyldidecane-1-ylamine in environmental water by liquid chromatography tandem-mass
spectrometry (LC/MS/MS) was developed. The method detection limit (MDL) and method quantification limit (MQL) were
0.00055 pg/L and 0.0014 pg/L, respectively. The average recoveries from river water and sea water were 98% with a
relative standard deviation (RSD) of 6.2 % and 85% with a RSD of 2.4 %, respectively. The concentrations of
N-methyldidecane-1-ylamine in rivers and five locations in northern Ise Bay in Nagoya City were below the MDL. The
concentrations of N-methyldidecane-1-ylamine added to river water and sea water were almost stable over a three-day
preservation period, while the concentrations decreased by 50% after seven days of preservation. In order to discuss the
mechanism  underlying the aforesaid decrease, the preserved solutions were analyzed by liquid
chromatography/high-resolution mass spectrometry. Two compounds were identified as the oxidation products of

N-methyldidecane-1-ylamine in the preserved solutions.
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