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Recognition of alcohol-free beer by fluorescent spectroscopy
and probabilistic neural network

WEI Bai-lin, CHEN Guo-ging, XU Jiang-cai,YAN Guan-feng ,MA Chao-qun, ZHU Tuo, GAO Shu-mei
(School of Seience, Jiangnan University, Wuxi 214122, China)

Abstract; In order to identify alcohol-free beer and ordinary beer quickly and accurately, a recognition model of the
alcohol-free beer was established, which was based on fluorescent spectroscopy and probabilistic neural network. It was found
experimentally that both alcohol-free beer and ordinary beer excited by ultraviolet-visible light could generate strong fluorescence.
The fluorescent spectrum for alcohol-free beer is within a range from 420nm to 620nm, its peak wavelength of the fluorescence is
about 490nm. The approximate coefficients, obtained by wavelet transform, were used as the network data, and a prohabilistic
neural network was trained and constructed. The trained probabilistic neural network was employed to recognize sixty beer
samples, and the recognition rate was up to 98. 33% . /The, whole research outcomes will provide a new method for recognizing
alcohol-free beer.
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Fig.1 Architecture of probabilistic neural network
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Fig.2 SP-2558 multifunctional spectrometer system
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Fig.3 3-D fluorescent spectra and contour map of alcohol-free beer
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Fig.4 The fluorescent spectra of beer
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Table 1  Fluorescent characteristics of alcohol-free beer

fluorescent spectra  best excitation fluorescent

sample .
width /nm

wavelength /nm peak /nm

alcohol-free beer 420 ~620 395 490
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Fig.5 Flow chart
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Table 2  Prediction results for different models

recognition rate of recognition rate of  overall recog-

model  dinary beer  alcohol-free beer  mition rate O

BPNN  90.00% 100.00% 95.00%  2586.91
RBFNN  86.67% 93.33% 90.00%  37.72

PNN 9. 67% 100. 00% 98.33%  6.71
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