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Evaluation of Carotenoids Content in Maize Using Non-destructive Testing of Near Infrared Spectroscopy
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Abstract

This research aimed to use Near Infrared Spectroscopy technique to predict carotenoids content in
maize grains. The 236 samples were collected, packed in coarse sample cell and scanned in reflectance mode in
the region 800-2500 nm by Near Infrared Spectrophotometer with transportation module. The samples were
analyzed for carotenoids (lutein, zeaxanthin, B-cryptoxanthin, and B-carotene) in maize by HPLC. The samples
were analyzed for carotenoids in laboratory, at Postharvest and Processing Research and Development Division,
Department of Agriculture in 2014. The Partial Least Square Regression models were calculated using the original
spectrum. The results showed that the NIRs technique could be used to predict carotenoids content in maize
grains with the correlations (R) = 0.91, 0.90, 0.93 and 0.90, respectively, Standard of prediction (SEP) = 0.33,
0.07, 0.01 and 0.32 mg/ 100 g, respectively, Standard deviation (SD) = 0.81, 0.18, 0.04 and 0.77 mg/ 100 g,
respectively, Squared Correlation Coefficients (R%) = 0.85, 0.84, 0.89 and 0.80 mg/ 100 g, respectively. This study
shows that NIR spectroscopy can be used to predict the content in maize grains.
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Figure 1. The original NIR spectra of maize grains of 800-2500 nm
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Figure 2. Scatter plots of actual lutein (a), zeaxanthin (b), beta cryptoxanthin (c), and beta carotene (d) and NIR
predicted lutein, zeaxanthin, beta cryptoxanthin, and beta carotene value in maize grains (mg/100g) in

validation set
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Table1. Partial Least Square calibration result for predicting lutein, zeaxanthin, beta cryptoxanthin and beta
carotene values of maize grains
Carotenoids Type Math Wavelength F R SEC SEP SD Bias RPD
method (nm)

Lutein maize  Original ~ 800-2500 10 091 028 0.33 0.81 -0.002120 245
grains

Zeaxanthin maize  Original 800-2500 8 090 0.06 0.07 018 -0.0007447 2.57
grains

Beta maize  Original ~ 800-2500 10 093 0.01 0.01 0.04 0.0008736 4.0

cryptoxanthin  grains

Beta maize  Original ~ 800-2500 9 090 0.23 032 0.77 0.002691 2.40

carotene grains

F: the number of factors used in the calibration equation R: multiple correlation coefficients
SEP: standard error of prediction SEC: Standard error of calibration

Bias: the average of difference between actual value and NIR value

RPD: the ratio of standard deviation of reference data in the validation set to SEP
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Table 2. Characteristics of maize samples used for model construction by NIRS

No. of Carotenoids contents (mg/ 100 g)

Carotenoids
samples Minimum Maximum Average
Lutein 236 1.88 5.59 3.44
Zeaxanthin 236 0.43 1.25 0.87
Beta cryptoxanthin 236 0.01 0.19 0.10
Beta carotene 236 2.13 4.95 3.31
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