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Evaluation of bacterial metabolite products by near infrared
spectroscopic analysis
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Synopsis

The monitoring technology of wastewater treatment process is important as one of the operation management
technologies. The objective of this study is to investigate the potential of near-infrared (NIR) spectroscopy for wastewater
treatment monitoring in the wavelength range between 1000 nm and 2500 nm. Escherichia coli (E. coli), the glucose and
glutamine mixed (GG) and skimmilk solutions are used as a wastewater model. For quantitative analysis, the optical
properties of the E. coli solution were evaluated with the optical properties measurement system developed by us. The NIR
absorption spectra of the E. coli cultured with GG or skimmilk solutions were measured. The linear fitting of the calibration
curves obtained a correlation coefficient above 0.9. The absorption peaks relating to acetate increased with the culture time
increment around the wavelength of 2260 nm. These results show the potential of the NIR spectroscopy for the wastewater

treatment process monitoring.
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Fig.1 The absorption coefficient y.a spectra of the E. coli solution
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Fig.2 The reduced scattering coefficient us" spectra of the
E. coli solution
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Fig.3 The calibration curve of the reduced scattering
coefficient s’ of the E. coli solution versus E. coli
concentration
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Fig.4 The near infrared absorption spectra of bacterial
culture medium with GG for up to 24 hours
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Fig.5 The near infrared absorption spectra of bacterial
culture medium with skimmilk for up to 24 hours
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bacterial culture medium with GG
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Fig.7 The second derivative spectra of absorption spectra of
bacterial culture medium with skimmilk
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Fig.8 The revised absorption spectra of the bacterial culture

medium with GG
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Fig.9 The revised absorption spectra of the bacterial culture
medium with skimmilk
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Fig.10 The relationship between absorbance (Abs.) of the
bacterial culture medium with GG and culture time at
wavelengths of 2.26 and 9.7 xm
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