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Abstract: In order to develop a procedure to determine the intracellular glycogen content in the sludge
from the enhanced biological phosphorus removal (EBPR) process rapidly and accurately, four Near-infrared
spectral pre-processing methods were separately used to improve the performance of multivariate
calibrations. The quantitative analysis models between the near-infrared (NIR) spectra and the glycogen
contents were established based on synergy interval partial least squares(siPLS )method. Results showed that
the optimal model was established by four sub-intervals [10 13 16 19] with siPLS method after the NIR
spectra were treated with Savitzky-Golay smoothing and first derivative as pre-processing method, and the
preprocessed spectra were devided into 20 sub-intervals. The root mean square errors (RMSEP) and the
correlation coefficients (r;) of the prediction sets were 0.0048 and 0.9105 respectively. The residual
predictive deviation (RPD) values of cross-validation and prediction sets were all above 3.0. The NIR
spectral model based on S-G smoothing and siPLS method can not only improve the predictive accuracy and
reduce the variable numbers, but also realize the rapid and accurate determination of intracellular glycogen
content in the sludge.
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Fig.1 Raw NIR spectra of the 36 activated sludge samples
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Fig.2 NIR spectra of the activated sludge pre-processed using different spectral pre-processing technique
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Fig.3 Correlationship between the determined and predicted

Fig.4 Optimal intervals for modeling selected by siPLS method

values of glycogen in calibration set established by
siPLS method with S-G smoothing and first derivative
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Fig.6 Comparison of the glycogen content detected by anthrone
colorimetric method and that predicted by siPLS method

with S-G smoothing and first derivative pretreatment
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