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Mathematic models for quantitative analysis of Brix and reducing sugars
in sugarcane juice with Fourier transform near infrared spectroscopy

CAO Gan"?, TAN Zhong-wen?, LIANG Ji-nan?, LONG Yong-hui', ZHOU Xue-qiu®
(1 Crop Research Institute, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China;
2 College of Agriculture, South China Agric. Univ. , Guangzhou 510642, China; 3 Bruker Instruments Ltd, Beijing 100081, China)

Abstract: Basic on the technique of Fourier transform near infrared (FT-NIR) spectroscopy , the calibration
models for quantitative analysis of Brix and reducing sugars in sugarcane juice were developed by using trans-
mission mode and calibrating with partial least square (PLS) algorithm. The determination coefficients ( R?) of
the predicted models for Brix and reducing sugars in juice were 0.999 0 and 0.995 3, respectively; the root
mean square errors of cross validation were 0.115 0% and 0.072 2% for Brix and reducing sugars in juice,
respectively. The predictive errors measured by FT-NIR methods were close 0 those By routine laboratory
methods .
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Tab. 1 Basic parameters of routine lab analysis in juice samples of sugarcane

HH items HE 8L samples 2 exremum  FIMH mean value triEE SD
RETHEEE Brix in juice(w)/% : 150 5.200 ~23.40 18.219 0.05
HEHBIEME 4 reducing sugars in juice (w)/% 150 0.0947~3.958 8 1.2797 0.055 8
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Fig. 1 NIR specira of sugarcane juice with optic path of 5.0 mm
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Tab. 2 The optimal conditions for establishing NIR predicted models of Brix and reducing sugars in juice of sugarcane

B E conditions for models

FEMEEH Box in juice

BN B EHES reducing sugars in juice

HIETAL T F  spediral data preprocessing
B X range of wavenumber /cm™!
FERAHER ranks
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Tab. 3 Calibration results of predicted models for brix and reducing sugars in juice

IR E the root mean

T H items B R samples RERY R? )
square errors of cross validation
BEM 42 Brix in juice (w)/% 79 0.999 0 0.1150
TEMH 1 JR¥E S reducing sugars in juice (w)/% 106 0.9953 0.0722
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Fig. 2 The correlations between trues and predictions of brix

value (a) and polarization(b) in juice of sugarcane
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Tab. 4 The results of cross validation and independent validation for predicted models

BiFETA 5B

YR 2 absolute eror  MISTIR 2 relative error”

B

_ BX B/ ¥y BRAK BN OFH
validation mode items samples . )

max. min. mean max. min. mean

P 38 AE S FEMEERE Brix in juice(w)/ % 79 0.270 0.0046 0.0920 2.21 0.03 0.55

cross validation  BETT B JEHE 43 reducing sugars in juice(w)/ % 93 0.221 0.0001 0.0551 42.59 0.02 6.88

A BRI independent B H4E B Brix in juice(w)/ % 50 0.470 0.0236 0.2390 3.8 0.11 1.40

validation TEM IR reducing sugars in juice(w)/% 25 0.383 0.0030 0.141 44.34 1.39 23.92
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