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Rapid identification and quantitative pit mud by near infrared Spectroscopy 1)
with chemometrics =

Yu Ning™*, Huimin Zhang”, Qiang Zhang”, Xueru Zhang”

* betrumental Anclysts Center, Hefed Untversity of Technology, Hefied, Ouna
* Ihe Conter for Solsd state Fermentenion bngincer of Antas FPrevince, Boshou, (Jana

ARTICLE INFO ABSTRACT

Keywords The propertics of pit mad detormine the quality of Chinese Biquor. However, traditional methods for detection
noar infrared spoctroscogry total carboa (TC), total nitrogen (TN) and total phosphorus (TN) in pit mud, such as Kjckdahl method, arc time
Chinese liquor consuming and cxpensive. In this rescarch, a time-saving and cost-effective method for identification and
Pt mod quantification of pit mud has boen developed, which is based oa near infrared spoctroscopy (NIRS) combining

chemucal patiorn recognilson

aukwmrhse callbention with checmomnctrics. A total of 82 samples of diffcront ages were collected from ligeor-making factonics and

analyzed with NIRS (4000-10 000 cm ‘). Four chemécal pattern recognition methods including hicrarchical
cluster analysis (HCA), partial least squares-discriminant analysis (PLS-DA), artificial ncural networks (ANN)
and support vector machine (SVM) were used to baild identificatioa models of data set with aged and new pét
med. Four meltivariste calibration methods, Le., support voctor regression (SYR), partial least squares regres-
sioa (PLSR), ANN and extreme Jeaming machine (ELM) were used 1o baild guantitative model and compared for
cach data set, separatcly. Finally, in ocder 1o further impeove the prediction accuracy, SG smoothing, denvatives,
continuows wavelet trassform (CWT), standard normal variate (SNV), and multiplicative scatter cormection
(MSC) were investigated. Bosults show that PLS-DA and SVM can achicve 100% classification accuracy for
identification. PLSR and SVR were found to be optimal calibration methods for quantitative analysis of TC, TN
and TP peediction in péit mud. Furthermore, the predictive ability can be improved by pretreating the spectra
with optimal preprocessing method, The corrclation cocfficient (R) and root mean square crror of prediction
(RMSEP) of the indepondent validation reachad 10 0.9717 and 0.3491 for TC, 0.9862 and 0.0675 for TN, 0.9603
and 0.2162 for TP.
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