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Table 1 Sample of cauliflower during storage
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Table2 Changes of cauliflower quality indexes during storage
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PPO/(U g 1) - -
R 41 14.50=40. 38a 18.384+1.12a 24. 860. 32a 21.500. 75a
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Fig. 1 Average reflection spectrum of cauliflower sample
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Table 4 CARS characteristic wavelength PLSR

single batch modeling

sy P ?ﬁi}ﬂq%@ﬁéﬁ R R ESIPELES
/d R} RMSEP ¥ #AAE FMER R/ A
1 0.5 0.835 0.206 38 2 94. 74
2 1 0.892 0.155 38 0 100
3 2 0.944 0.118 38 0 100
4 3 0.977 0.057 38 0 100

M 4, WA R, N 0.5 d 1) 0.835 FEF] 3 d
0. 977, U B A RURS B 76 AN Wi FF 5 s RMSEC | 0.5 d 1Y)
0.206 TREZ 0. 057, AR RIS G PO MR AT . B 2 16885
990 AR ALE T T A R A Rt AR S T AR s T
LHRAANEH 0.5 dM2ATHEELIINOA, AL =
FIER PUHE R I E TR T 10026 1 0 51 v o 3R, 25 R R W6
T LT AN i 2R g A T R I A R R T R K . TR
Fl 1 d JE sk n] 5 F 100 % B AER R .

2.4.4 CARS #4E3k % PLSR 204 bk A4

BB EREA 4 DHEK (0. 5~3 D@1 CARS 23k 3
PR AE B B (3 37 A LA R AE N B AR &, LAAE RS2 (9 4
IR N H A e, HEATHF PLSR 333k i 41 & b v g pde, 42
e AR A U2 AR R ) AR T AR L LA b ok S ) B — Yk A8 A
ST RN

%5 CARSH{EiEHK PLSR A& HIREHE
Table 5 CARS characteristic wavelength PLSR

combined batch modeling

Mok i) T AR A G T 4R 0 ) 25 5
/d R RMSEP &% #HAE s/ %
1 0.5 0.817 0.242 38 3 92.11
2 1 0.875 0.185 38 1 97.37
3 2 0.912  0.149 38 0 100
4 3 0.959  0.098 38 0 100
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Early Detection of Cauliflower Gray Mold Based on Near-Infrared
Spectrum Feature Extraction

MU Bing-yu', ZHANG Shu-juan', LI Ze-zhen? , WANG Kai', LI Zi-hui', XUE Jian-xin'"
1. College of Agricultural Engineering, Shanxi Agricultural University, Jinzhong 030801, China
2. College of Food Science and Engineering, Shanxi Agricultural University, Jinzhong 030801, China

Abstract Gray mold easily occurs during cauliflower growth, thereby leading to reduced output. Cauliflower infected with gray
mold at an early stage is difficult to detect with existing methods. In this study, near-infrared spectroscopy was used to
distinguish and detect cauliflower with gray mold, which is highly significant for the disease control of cauliflower. Taking
cauliflower with Botrytis cinema spore inoculation as the research object, this study obtained the near-infrared spectra of
cauliflower in control and treatment groups and performed de-noising. The spectra of 608 samples in four batches (76 healthy
and infected cauliflowers at 0.5, 1, 2 and 3 d old each) were acquired within the waveband range of 500 ~2 400 nm. After
measuring the activity of polyphenol oxidase, peroxidase and malondialdehyde in the cauliflower samples, and one-way ANOVA
was used to statistically analyze the quality indices of a single batch of healthy and infected cauliflowers. The Kennard-Stone
algorithm was used to divide each day’s samples into a calibration (114 samples) and a prediction (38 samples)set. Competitive
adaptive reweighted sampling (CARS) was then used to extract the feature waveband of the spectroscopic data of the four
batches of cauliflower samples, and the discrimination models of single and combination batches were established based on of
partial least square regression (PLLSR). Results indicated that the naked eye could not identify infected cauliflower samples at the
early stage of inoculation and could identify them only 3 d after infection when some infected samples showed evident disease
characteristics. The measurement of quality indices of the cauliflower in the control and treatment groups showed significant
differences in all quality indices between these groups 2 d after infection ( p<C0. 05) ; however no significant differences existed in
all quality indices at 0.5 d, and a significant difference in MDA value existed only at 1d. These findings suggested that the
quality indices of infected cauliflower cannot be discriminated at an early stage. The PLSR discrimination model of a single batch
was established, and it showed the following: the discrimination accuracy of the model established for the first batch (0.5 d)
reached 94. 74% , the root-mean-square error of the prediction set was 0.835, and the discrimination accuracy of the models
established for the second to fourth batch (1~3 d) reached 100%. These findings indicated that the PLSR model could detect
infected cauliflower samples under a single batch at an early stage. The discrimination accuracy of the PLSR combination
discrimination model reached 92.11% and 97.37% at 0.5 and 1 d, respectively. to discriminate a large proportion of infected

cauliflower. However, the effect of PLSR combination-batch modeling was inferior to that of PLSR single-batch modeling.
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Therefore, using near-infrared spectroscopy, extracting the feature waveband through CARS, and establishing a PLSR model
can detect cauliflower infected with gray mold at an early stage, thereby providing a reference for the early detection cauliflower
with gray mold and has some practical value.
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