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Study on Analyzing Active Ingredient of Marasmius androsaceus via Radial
Basis Function Neural Network Combining with Near Infrared Spectroscopy
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Abstract Radial basis function neural network (RBFNN) combining with near infrared spectroscopy (NIRS) is
applied to develop quantitative analyzing models of mannitol, polysaccharide and adenosine in Marasmius
androsaceus fermentation mycelium. Using submerge fermentation, 164 Marasmius androsaceus mycelium
samples are obtained. The contents of mannitol, polysaccharide and adenosine are determined via traditional methods
and the near infrared spectroscopy data of the 164 samples are collected. The outliers are removed and the number of
calibration set is confirmed via Monte Carlo partial least square (MCPLS) method. Based on the values of degree of
approach (D,), the moving window radial basis function neural network (MWRBFNN) is applied to optimize
characteristic wavelength variables, pre-processing methods. hidden layer nodes (NH) and spreads in the models.
The quantitative analyzing models of mannitol, polysaccharide and adenosine in Marasmius androsaceus
fermentation mycelium are developed successfully. The correlation coefficients between the reference values and
predictive values of mannitol, polysaccharide and adenosine in both of the calibration set and validation set of optimum
RBFNN-NIRS models are 0.9274, 0.9009, 0.9440 and 0.9354, 0.9018, 0.8847 respectively. All the data suggest
that these models possess excellent fitness and predictive ability.
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Table 1 Statistical data of mannitol, polysaccharide and adenosine content in Marasmius androsaceus

Component Sample number Average /(g/g) Range
Mannitol 113 0.0110 0.0196~0.2124
Calibration set Polysaccharide 96 0. 0700 0.0082~0.1379
Adenosine 107 0.0057 0.0037~0.0077
Mannitol 49 0.0114 0.0227~0.1777
Validation set Polysaccharide 63 0.0780 0.0137~0. 1401
Adenosine 47 0. 0059 0.0040~0. 0079
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Fig. 1 Spectral data of Marasmius androsaceussamples
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Table 2 Results of suitable spectrum preprocessing methods and related indexes in RBFNN-NIRS

models of mannitol, polysaccharide and adenosine

Components  Preprocessing methods Windows W nw  RMSEC /(g/g) RMSEP /(g/g) D, NH  Spread
Original spectra 120 80 0.0181 0.0196 1. 2452 11 2.4
Savitzky-Golay smoothing 7 80 70 0.0184 0.0191 1.2963 4 2.0
Mannitol FFT 5 100 60 0.0165 0.0175 1. 4003 7 2.4
First order derivative 11 160 80 0.0179 0.0181 1.3718 5 2.4
Second order derivative 9 120 100 0.0186 0.0183 1.3271 6 2.8
Original spectra 120 110 0.0134 0. 0207 0. 8486 3 3.6
Savitzky-Golay smoothing 11 160 90 0.0126 0. 0220 0. 7750 1 0.8
Polysaccharide FFT 9 180 60 0.0125 0.0188 0. 9401 3 3.6
First order derivative 13 120 60 0.0123 0.0179 0.9927 4 1.2
Second order derivative 7 100 60 0.0127 0.0177 1.0127 2 4.4
Original spectra 100 50 0.4791X10°* 0.7008X10 % 1.3014 5 2.0
Savitzky-Golay smoothing 9 140 60 0.4864X107° 0.7458X107° 1.2123 6 1.6
Adenosine FFT 7 120 80  0.4396X10* 0.7512X10°* 1.2200 3 1.6
First order derivative 11 80 60  0.4549X10°* 0.7200X10 % 1.2487 6 3.2
Second order derivative 9 100 70 0.5016X107* 0.7669X10* 1.1794 3 2.0
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