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Rapid Detection of Glucosinolates in Cauliflower Based on

Visible/Near-infrared Spectroscopy

HUANG Liang, XUE Jian-xin, MU Bing-yu
(School of Agriculture and Engineering, Shanxi Agricultural University, Jinzhong 030801, China)

Abstract: In order to quickly detect the content of glucosinolates in different varieties of cauliflower (“Songhua” and “Snow-white”), in
this experiment, fresh "Songhua" and "Snow-white" cauliflower samples were collected for visible/near-infrared spectrum collection, extraction
and analysis. First, five methods, Baseline correction, Standard Nomal Variate transform (SNV), Median Filter (MF), Gaussion Filter (GF) and
S-G smoothing (savitzky-golay), were used for the preprocessing analysis of the original spectra. Secondly, methods of extracting feature bands
were respectively adopted, namely the Successive projection Algorithm (SPA) and the Regression Coefficient (RC) were used to extract the
feature bands. Principal Component Analysis (PCA) was used to extract the Principal components. A Partial Least Squares Regression (PLSR)
model was established based on the optimal preprocessing method. The results showed that the MF-PCA-PLS model established by the spectral
data of "Songhua" cauliflower was the best, and the calibration set model parameter Rc=0.89, RMSEC=1.23, predictive set model parameters
Rp=0.89, RMSEP=0.63.The MF-RC-PLS model based on the spectral data of "Snow-white" cauliflower was optimal, with calibration set model
parameters Rc=0.87, RMSEC=1.31, predictive set model parameters Rp=0.73, RMSEP=0.46. It can be seen that the content of glucoside in
cauliflower can be detected quickly, nondestructively and accurately by PLSR algorithm combined with visible/near-infrared spectroscopy.
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Fig.1 Mean spectral curves of "Songhua’* and **Snow-white""
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Table 1 Statistical results of glucosinolates
R E BB EA RRMA/(umol/100 g) R AMEA/(umol/100 g)  F3H4E/(umol/100 g) 7 £/(umol/100 g)
ANEARE SR 90 11.19 3.26 5.74 3.86
IR DIE 3 30 9.98 421 6.70 1.57
ThHRESR 90 12.31 4.89 7.71 247
TG TmE 30 9.03 6.12 8.21 0.48

®2 “WET. ‘B8 EESEAETAIEIE PLSR REUEE

Table 2 PLSR model accuracy of *'Songhua and **Snow-white' cauliflower after different pretreatment

st AL ik LR P
Rc  RMSEC/% Rp  RMSEP/%

The original spectrum 0.90 1.19 0.89 0.63
Baseline 0.89 1.22 0.89 0.63
it Median Filter 0.90 1.19 0.89 0.63
GaussionFilter 0.90 1.19 0.89 0.63
Standard Nomal Variate transform 0.88 1.27 0.85 0.71
Savitzky-Golay 0.89 1.23 0.86 0.70
The original spectrum 0.86 1.34 0.72 0.47
Baseline 0.86 1.36 0.67 0.50
4 MedianFilter 0.86 1.34 0.75 0.44
GaussionFilter 0.86 1.34 0.69 0.49
Standard Nomal Variate transform 0.78 1.67 0.70 0.48
Savitzky-Golay 0.86 1.34 0.75 0.45
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(Baseline) . FrifE IEA A 5474 (Standard Nomal
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MF). & #r3E9 (GaussionFilter, GF). S-G “FiF

(Savitzky-Golay) FLFHFRALIR 5 A0} 4G it 447 7
At B . A d /N — 7 8] )9 ( Partial Least Squares
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Fig.2 Characteristic bands of "*Songhua’ and "*Snow-white"
cauliflower were extracted by SPA method
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Fig.3 RC method was used to extract the characteristic bands
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Table 3 Cumulative contribution rate of the first 15 principal

components
Songhua cauliflower Snow-white
No.of PC Percent/% cauliflower Percent/%
PC1/% 64.87 73.60
PC2/% 98.20 98.78
PC3/% 99.30 99.70
PC4/% 99.65 99.83
PC5/% 99.78 99.89
PC6/% 99.83 99.91
PC7/% 99.85 99.93
PC8/% 99.88 99.95
PCY/% 99.90 99.96
PC10/% 99.91 99.97
PC11/% 99.92 99.98
PC12/% 99.92 99.98
PC13/% 99.94 99.98
PC14/% 99.49 99.99
PC15/% 99.95 99.99

4 BRI T EHEBUFMERKAY PLSR {ERILER
Table 4 results of PLSR model with different extracted

characteristic wavelengths

. AREE Fom &
kg Rc  RMSEC/% Rp RMSEP/%
MF-SPA-PLS 0.88 1.28 0.86 0.69
#xft, MF-RC-PLS  0.89 1.24 0.84 0.74
MF-PCA-PLS 0.89 1.23 0.89 0.63
MF-SPA-PLS 0.85 1.41 0.70 0.48
%¢& MF-RC-PLS 0.87 1.31 0.73 0.46
MF-PCA-PLS 0.65 2.03 0.68 0.49
3 Zip

ASEIGR A dse /s 3 ml a7k (PLSR) PUE. 6

P TR A A B T 0 & AT T o, I
ShE B B T AR R I AR N 1 A Tt
BERL . g5 By RA T8 FE R (1 6 1% B4l Fr 2 S 1
MF-PCA-PLS #RA £, FEER 240 Rp=0.89,
RMSEP=0.63 . “Z5 [ {L M = (1) s 1l £ 45 B g 3 1)
MF-RC-PLS #AEAN, TR S5 Rp=0.73,
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