£ T OB O¥ ENR SETEOERHENZELRTESAS S
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn Aug. 25, 2019, 35(8): 1491-1499

DOI: 10.13345/j.cjb.190012 ©2019 Chin J Biotech, All rights reserved

- TP EIHRCR -

BETEasmyeik st il 2 k3RS Hr S8

AL WEL BES EFHRS ML

~C

1 KEMTRY HHREE TR, LT KiE 116024
2 KRBT RE AmplSHAREEE, L7 Ki#E 116024

EIOAR, X, BERE), S B TR LR I 2 Bk B R 2 4y S AL AW TR E AR, 2019, 35(8): 1491-1499.
Wang XD, Liu T, Xue C, et a. On-line monitoring of multiple component parameters during ethanol fermentation by near-infrared
spectroscopy. Chin J Biotech, 2019, 35(8): 1491-1499.

W OE AME. %ﬁ%#ﬁ«ﬁfﬁﬂéﬁfzﬁfméﬁ%iﬁ? T T RAH, AR Gt 7 iR T R B R IRARE B & E
TALE B R % AP B AT KA, M BARAL D, moA FE i EA2EE e R e R, L 4T3t iX ﬁbﬁéwfi
AHRHET —AE TR R EHE ARG RAL AN F ik, @13 KA BRA XL LI RSt K Bk #H 4T R 1s
ME, RFSHER D _RELFQEND)I (MLSSVR) F iR T ARG R ER AT F HBRE. A
WEA CEREN S H L FUONAER . FTHLEREAYW, ZH R0 ENEMLAN LB L BT R HERE
AYEACERE, mAAASTIA GER D =FE (PLS) oAt &moEEFTn, TR GNE &ﬁfﬂ
Fo 5T 5 1

(@R CEBABIERE, B RER AR, CBIKE, AKEN, ZaAskN

On-line monitoring of multiple component parametersduring
ethanol fer mentation by near-infrared spectroscopy
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Abstract: The quantity of biomass, glucose concentration and ethanol concentration are important parameters in ethanol
fermentation. Traditional methods are usually based on samples for off-line measurement, which not only requires multiple
instruments for test and analysis but also consumes notable time and effort, and therefore is inconvenient for real-time process
control and optimization. In this study, an in-situ detection method based on the near-infrared (NIR) spectroscopy is proposed
for measuring the above process parameters in real time. The in-situ measurement is carried out by using an immersion type
NIR spectroscopy. A multi-output prediction model for simultaneously estimating the quantity of glucose, biomass and ethanol
is established based on a multi-output least-squares support vector regression algorithm. The experimental results show that
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the proposed method can precisely measure the quantity of glucose, biomass and ethanol during the ethanol fermentation
process. Compared to the existing partial-least-squares method for modeling and prediction of individual components, the
proposed method could evidently improve the measurement accuracy and reliability.

Keywords: ethanol fermentation process, near-infrared (NIR) spectroscopy, ethanol concentration, on-line monitoring, detection
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Fig. 1 On-line monitoring experimental platform for ethanol fermentation process.
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Table 1 Analysis on the calibration data set and
validation data set

Sample set Number of Analyte Minimum Maxmum
samples

Glucose 0 66.000 0

Calibration set 279 Ethanol 0O 28.760 0
oD 0.0510 4.8067

Glucose 0 60.000 0

Validation set 90 Ethanol 0 26.380 0
oD 0.550 4.556 7
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Fig. 2 The spectra of ethanol fermentation process.
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