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Detection of polysaccharide content in Pleurotus eryngii based on
spectral and image information

SONG Zhen, JI Changying, ZHANG Bo
(College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)

Abstract: [Objective] To quickly and non-destructively detect polysaccharide content in Pleurotus eryngii
using hyperspectral imaging technology. [ Method] Hyperspectral images of P. eryngii in the visible and near
infrared (390-1050 nm) regions were acquired using the hyperspectral imaging system. Polysaccharide contents
in corresponding P. eryngii samples were measured by phenol sulfuric acid method. The binary mask image was
constructed by the method of band operation and threshold segmentation to separate the sample area from the
background area. Principal component analysis (PCA) was used to process the original hyperspectral images,
and two principal component images (PC1, PC2) representing 99% information of the original image were
obtained. Seven characteristic wavelengths of 554.4, 772.8, 811.4, 819.1, 855.6, 986.3, and 1 019.5 nm were
selected using the successive projection algorithm (SPA). Texture and color data were extracted from two
principal component images and seven characteristic wavelength images, and spectral data were also extracted
from seven characteristic wavelength images. Using partial least squares regression (PLSR) models were
established based on the correlations of different image features and polysaccharide contents in P. eryngii samples

[Result] According to the determination coefficient of the calibration set (R.’), the best model is the one based
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on characteristic spectra, characteristic wavelength images and principal component images with R,’=0.954 and

RMSE=0.341. According to the determination coefficient of the prediction set (sz), the best model is the one

based on characteristic spectra and characteristic wavelength images with Rp2:0.868 and RMSEp=0.539.

[ Conclusion] This study provides references for fast and non-destructive detection of polysaccharide content

in Pleurotus eryngii.

Key words: hyperspectral image; Pleurotus eryngii; polysaccharide; principal component analysis; characteristic

wavelength; texture feature
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Fig.1 Images of the first two principal components
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Table 1 Statistical results of polysaccharide contents in calibration set and predication set

w(ZHE/(g'kg ")

A% n Polysaccharide content
Sample set = ) = ..
% KH Maximum % /ME Minimum “FHIME Average
182 1E4E Calibration set 132 64.2 23.6 432
T4 Prediction set 88 58.1 315 40.2
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Table 2 Comparison of prediction performance of polysac-
charide content based on different characteristics

A KIE#E Calibration set  JRIIEE Prediction set
Model R} RMSE, R’ RMSE,

1 0.876 0.511 0.833 0.632

2 0.778 0.721 0.738 0.778

3 0.732 0.782 0.628 0.933

4 0.821 0.650 0.772 0.714

5 0.912 0.451 0.868 0.539

6 0.855 0.546 0.757 0.767

7 0.954 0.341 0.815 0.661

1) 1: R TAHFAE S TER A 2: S T AR A0 0 K B G AF fEARE Y 5
3: AT AL AR AEEERL ; 4 AR T AR K AR AF AR+ £
PG B AR AR AEREAL ; 5: K T AR AR AR AR K B AR AR FEARE
A5 6: A TAHFAE R+ o BRAFAERA ;7. K TAFAEL
AR K B AR A AR R 5 B AR FEAE R

1) 1: Model based on characteristic spectra; 2: Model based
on feature of characteristic wavelength images; 3: Model based
on feature of principal component images; 4: Model based on
features of characteristic wavelength images and principal
component images; 5: Model based on characteristic spectra
and feature of characteristic wavelength images; 6: Model
based on characteristic spectra and feature of principal
component images; 7: Model based on characteristic spectra
and features of characteristic wavelength images and principal

component images
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Table3 Correlation between polysaccharide content and texture parameters of characteristic wavelength image and

principal component image at different angles

G A/mm pol=dis e I o 14 . *H?‘%‘@
Ltem a5 A Contrast Energy Homogeneity Correlation
or PC 0 45° 90° 135° 0 45° 90° 135° 0 45° 90° 135° 0 45° 90° 135°
LR AN 5544  —0.7 -07 08 —0.8 06 06 06 06 02 02 02 03 04 03 03 03
Characteristic 7728  —06 —08 —08 —08 0.7 07 07 07 02 02 02 02 05 05 05 04
Waveleﬂgth 8114  —07 -08 -0.7 -0.7 0.7 07 07 07 02 02 02 02 04 04 04 04
fmage 819.1  -07 0.7 07 -07 06 07 06 07 03 03 02 02 04 04 05 04
8556 —08 —0.7 -0.7 -0.7 0.7 07 06 06 03 02 03 02 03 04 04 04
9863 0.7 —0.7 0.7 08 06 06 06 06 02 02 02 02 05 05 04 04
10195 -0.7 -0.6 -0.6 -06 07 07 06 06 03 03 03 03 04 05 04 05
EriorEG PCI —07 -08 -08 -0.7 0.6 06 06 06 03 04 04 04 05 04 05 05
Principal PC2 04 05 —05 —04 05 04 04 04 02 02 02 02 03 03 04 03
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