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Determining Total Sugar Content of Waxy Corn Kernel with Near Infrared Spectroscopy
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Abstract

Near-infrared spectroscopy (NIRs) technique was applied to predict total sugar content (TSC) of 58
varieties of fresh waxy corn kernels, which were dried and ground. NIR spectra and analytical measurements of
total sugar were determined. Calibration equations were developed with partial least square (PLS) regression and
appropriate mathematical pretreatment methods. It is found that TSC ranged from 8.83- 221.9 mg/g. The NIRs
predictions for TSC developed from the data pretreated with normalization by closer (ncl) method is suitable and
accurate model for determine TSC of waxy corn with coefficient of determination (RZ), standard error of calibration
(SEC), standard error of prediction (SEP) values of 0.98, 6.517 and 6.098, respectively, and residual prediction
deviation (RPD) value of 5.79. It indicates that the developed calibration equation is applicable and efficient for the
prediction of TSC in fresh waxy corn kernels.
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Figure 1 Spectrums collected using NIRs without pretreatment, A and with second derivative (ds2) pretreatment,
B.
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A Measured Reducing Sugar
Measured Total Sugar
Calibration Spectra f(x)= 0.9797x+0.4553 ’=0.9797 Sdev(x-y)=3.6201 Calibration Spectra f(x)= 0.9834x+0.8450 °=0.9834 Sdev(x-y)=6.5167
Range(x)=4.1-128.4 n=120 Range(x)=11.17-209.3 n=99
Validation Spectra f(x) = 1.2000x-5.6486 r =0.9339 Sdev(x-y)=6.7140 Validation Spectra f(x) = 0.9689x+0.8134 r* =0.9839 Sdev(x-y)=6.0984
range(x)=6.48-70.88 n=45 range(x)=11.76-160 n=23

Figure 2 Scatter plots of measured versus predicted values of reducing sugar, A, and total sugar content, B.

Table 1 Result of crucial decision values, R° (coefficient of correlation), SEP (standard error of prediction), SEC

(standard error of calibration) and Q-value of pretreated spectrums with partial least square method.

Pretreatment” Wavenumber (cm'1) SEP  R’cal SEC Q-value RPD”

Reducing sugar content

Original 4,000-10,000 6.72 0.97 3.62 0.32 6.72
ds? 4,400-4,800, 5,400-6,600, 7,800-10,000 4.61 098 4.68 0.65 9.78

Total sugar content

Original 4,000-10,000 8.71 0.96 8.98 0.55 5.72
ncl 4,000-10,000 6.10 0.98 6.52 0.63 8.17

" ds2 = second derivatives, ncl = normalization by closer, ? RPD = ratio of standard deviation of the reference

values to standard error of prediction
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