P5ANTIVULATFNASUITINTINYAT 42(2): 106-118

nsUszgnaldrauwimaniniinrueneaulndifesindumsse
iansaadaunIsiinanevasfassasiume (Cylas formicarius)
Tusiuwneadtae Ipomoea batatas (L.) Lam.)
Application of Near Infrared Spectroscopy to Detect Infestation of Sweet Potato

Weevil (Cylas formicarius) in Purple Sweet Potatoes (Joomoea batatas (L.) Lam.)

n3usan gala’ Unsvnd Wisuquwa?® wangual aaise?® wouwes waininsena’’
waziNanla dusunu®?*"
Kawinthida Suksai', Parichat Theanjumpol®?, Phonkrit Maniwara®?

Phuangphet Hemrattrakul” and Pimjai Seehanam®**”
Innedwiigenansuavugiiaans ausinunseans wininerdededud Wedug, 50200
2uiifomaluladudsnisfiuies auginunseans smninerdododsl Fedm 50200

Squduinnssumaluladudsnisifiuiie nesdaddunazUssauiiiousslovdmaneimans 33ouazuinnssy
drtinnuudansensn nsenTansgaNdne Inermans Wewsruinnsu nganme 10400
!Department of Plant and Soil Sciences, Faculty of Agriculture, Chiangmai University, Chiang Mai, Thailand 50200
Zpostharvest Technology Research Center, Faculty of Agriculture, Chiangmai University, Chiang Mai, Thailand 50200
3Postharvest Technology Innovation Center, Science, Research and Innovation Promotion and Utilization Division,
Office of the Ministry of Higher Education, Science, Research and Innovation, Bangkok, Thailand 10400

*Corresponding author: pimjail93@gmail.com

Received: February 13, 2025
Abstract Revised: April 24, 2025

Accepted: April 30, 2025

This research aimed to detect the infestation of sweet potato weevils (Cylas formicarius) of

purple sweet potatoes after harvesting using near infrared (NIR) spectroscopy. The purple sweet
potatoes were obtained from Pangda Royal Agricultural Station with a total of 171 purple sweet potato
tubers composed of 86 normal and 85 weevil infested tubers. An NIR spectrometer was used to measure
the spectrum at six points on each tuber. Before dividing the spectra of the samples into calibration
and validation sets, six points spectra were averaged. All spectral data were analyzed using Principal
Component Analysis (PCA) to investigate the data’s variability. Partial Least Squares Discriminant Analysis
(PLS-DA) was then employed to analyze and classify the spectral data of normal and infested tubers.
The results showed that the PCA technique was unable to effectively demonstrate the variability in the
spectral data obtained from the two sample groups. However, the NIR spectra preprocessed by the
second derivative method and the PLS-DA technique were able to detect the sweet potato weevil

infestation with an accuracy of 92.94%. The important wavelengths for verification were 1,395 and 1,878-
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1,945 nm. As a result, NIRS and the PLS-DA model have the potential to be used to investigate the

infestation of the sweet potato weevil in purple sweet potatoes.
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Figure 1 Spectral acquisition: 6 points per tuber, (A) front and (B) back views of sample
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Figure 2 Principal component (PC) scores plot of near infrared spectra of sweet potatoes obtained
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Table 1 Partial least squares discriminant analysis (PLS-DA) results for calibration and prediction sets

Data Calibration set (n=86) Prediction set (n=85)
preprocessing R? SEC RMSEC Q? SEP RMSEP bias
Original 0.453 0.744 0.740 0.270 0.854 0.854 -0.096
SNV 0.508 0.705 0.701 0.187 0.905 0.902 -0.054
MSC 0.315 0.833 0.828 0.261 0.853 0.860 -0.140
First derivative 0.412 0.771 0.767 0.174 0.914 0.909 -0.017
Second derivative 0.868 0.365 0.363 0.707 0.543 0.541 -0.032

SNV: standard normal variate; MSC: multiplicative scatter correction; n: number of samples; R% coefficient of
determination; Q% coefficients of determination for validation; SEC: standard error of calibration; SEP: standard error of prediction;

RMSEC: root mean square error of calibration; RMSEP: root mean square error of calibration

Table 2 Discrimination results of normal and infested sweet potatoes by PLS-DA

Data Calibration set (n=86) Prediction set (n=85)
Preprocessing Normal Infestation Normal Infestation

Original Normal 35 8 32 11
Infested 3 40 10 32

Accuracy 87.21 75.29

RPD 1.171
SNV Normal 34 9 33 10
Infested 6 37 12 30

Accuracy 82.56 74.12

RPD 1.104
MSC Normal 34 9 29 14
Infested 11 32 10 32

Accuracy 76.74 71.76

RPD 1.172
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Table 2 (Continued)

Data Calibration set (n=86) Prediction set (n=85)
Preprocessing Normal Infestation Normal Infestation
First derivative Normal 33 10 30 13

Infested 9 34 10 32

Accuracy 77.91 72.94

RPD 1.094
Second derivative Normal 43 0 41 2
Infested 0 43 4 38

Accuracy 100 92.94

RPD 1.840

SNV: standard normal variate; MSC: multiplicative scatter correction; n: number of samples; RPD: residual predictive deviation

868

Regression coefficients

810-820

Regression coefficients

Wavelenght (nm)

800 850 900 950 1000

1050 1100 1200

1800 1800 2000 2200 2400
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Figure 3 Regression coefficient plot of (A) short wavelength and (B) long wavelength from second

derivative spectra for PLS-DA model
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