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Abstract:
Endocrine disruptors upset the hormone balance in organisms by binding to hormone receptors and causing damage or harmful effects to 
the organism. The effects of chemical substances that bind to female hormone (estrogen) receptors to the organism are of particular 
concern, and the need to analyze for these kinds of chemical substances has increased in recent years. This Technical Report describes a 
spectral library of endocrine disruptors with estrogenic activity that has been developed using the LCMS-IT-TOF mass spectrometer, which 
is capable of accurate mass MSn measurements.
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In our daily lives, we benefit from the use of a large number of chemi-
cal substances. However, some chemical substances present in our en-
vironment bind with hormone receptors in organisms and upset the 
hormone balance in the organism (endocrine disruptors). Endocrine 
disruptors (i.e. environmental hormones) are defined as "exogenous 
chemical substances in the environment that cause damage or harmful 
effects to the organism through their effect on the endocrine system." 
Among endocrine disruptors, the effects of chemical substances that 
bind to female hormone (estrogen) receptors to the organism have 
been of particular concern in recent years, which has led to new re-
quirements to analyze chemical substances with estrogenic activity.

This Technical Report describes a spectral library of endocrine dis-
ruptors with estrogenic activity that has been developed using the 
LCMS-IT-TOF mass spectrometer, which is capable of accurate mass 
MSn measurements. This spectral library allows for easy and highly 
accurate identification of endocrine disruptors with estrogenic activ-
ity. This spectral library also contains data on the estrogenic activity 
of endocrine disruptors, allowing the user to verify data on the es-
trogenic activity of an identified endocrine disruptor.

1. Introduction1. Introduction
LCMS-IT-TOF (Fig. 1) is a high-performance liquid chromatograph 
mass spectrometer that combines a high-performance liquid chro-
matograph with an ion trap (IT) mass spectrometer and time of 
flight (TOF) mass spectrometer. The LCMS-IT-TOF combines the 
MSn capabilities of IT with the high-resolution and accurate mass 
measurement capabilities of TOF to enable accurate mass analysis 
to MSn, an analysis that isn't possible with conventional LC-MS/MS.  
This hybrid mass spectrometer designed for structural analysis uses 
state-of-the-art high-speed spectral measurement performance 
and positive/negative ion switching to increase greatly the amount 
of data acquired in a single measurement, and provide structural 
analysis with higher reliability. The spectral library is populated 
with MSn measurement data, which can be searched using precur-
sor data or accurate mass spectral data, enabling easy and highly 
accurate identification of chemical substances.

2. LCMS-IT-TOF2. LCMS-IT-TOF

Using LCMS-IT-TOF, which is capable of high-resolution and accurate 
mass MSn measurement, together with a spectral library of endocrine 
disruptors with estrogenic activity, allows for easy and highly accurate 
identification of endocrine disruptors with estrogenic activity. Upon 
compound identification, data on that compound contained in the 
library also enables quick verification of the estrogenic activity data 
on the compound as an endocrine disruptor and other details about 
the compound as a chemical substance.
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The library search function allows compounds to be identified based on 
the MSn  spectral data obtained by user analysis of a chemical substance 
and MSn spectral data contained in the library. Fig. 4 shows the library 
search results for the identification of tetrachlorobisphenol A based on 
the MS3 spectrum of a detected chemical substance. Using the MS3 

spectrum allows for identification with higher accuracy compared to 
MS/MS analysis. In addition, once a compound is identified, data on 
that compound contained in the library enables quick verification of the 
estrogenic activity data on the compound as an endocrine disruptor, 
and other details about the compound as a chemical substance.



This library contains estrogenic activity data (hERα) on 75 com-
pounds evaluated by the National Institute for Environmental Stud-
ies (NIES), and also includes links to an NIES database compiling es-
trogenic activity data on each of these compounds. Estrogenic ac-
tivity testing was performed using a yeast two-hybrid system that 
utilizes a recombinant yeast (strain Y190) transformed with an ex-
pression plasmid containing the human estrogen receptor gene 
and coactivator (TIF2) and a reporter plasmid that expresses β-ga-
lactosidase. For more details of estrogenic activity testing, refer to 
the NIES website.
(http://www.nies.go.jp/archiv-edc/estrogen/index.html).

3. Estrogenic Activity Data3. Estrogenic Activity Data

The endocrine disruptor spectral library contains 194 MSn spectra 
for 75 compounds. Table 1 shows the number of MSn spectra reg-
istered for each of the 75 compounds. Of these 75 compounds, the 
library contains MS2 spectra for 31 compounds and MS3 spectra for 
44 compounds. Fig. 2 shows the MSn spectra for tetrachlorobi-
sphenol A. MS3 spectra enable highly accurate compound identifi-
cation. In addition to MSn spectra data, the spectral library contains 
other data, including CAS number, theoretical molecular weight, 
and compositional formula, as shown in Fig. 3. The spectral library 
also contains estrogenic activity data as evaluated by the NIES, and 
links to the NIES database.
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Table 1 List of Compounds Registered in Spectral Library
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Fig. 2 MSn Spectra for Tetrachlorobisphenol A
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In our daily lives, we benefit from the use of a large number of chemi-
cal substances. However, some chemical substances present in our en-
vironment bind with hormone receptors in organisms and upset the 
hormone balance in the organism (endocrine disruptors). Endocrine 
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The library search function allows compounds to be identified based on 
the MSn  spectral data obtained by user analysis of a chemical substance 
and MSn spectral data contained in the library. Fig. 4 shows the library 
search results for the identification of tetrachlorobisphenol A based on 
the MS3 spectrum of a detected chemical substance. Using the MS3 

spectrum allows for identification with higher accuracy compared to 
MS/MS analysis. In addition, once a compound is identified, data on 
that compound contained in the library enables quick verification of the 
estrogenic activity data on the compound as an endocrine disruptor, 
and other details about the compound as a chemical substance.


