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Evaluation of Nitrate in Chinese Kale’s Leaves Grown in Hydroponics by Fourier-transform
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Abstract

Evaluation of nitrate in hydroponic Chinese kale’'s leaves by Fourier-Transform Near Infrared
Spectroscopy. Three hundred samples were scanned by FT-NIR. The calibration equations to predict nitrate
content in hydroponic Chinese kale’s leaves were developed and compared the precision of NIRs reflectance
mode measurement to the reference of standard chemical analysis data. Each hydroponic Chinese kale’s leaves
were randomed and scanned by FT-NIR in the wavenumber 4000-10000 cm-1(800 — 2,500 nm). Result showed
that nitrate has the most absorption at wavelength of 885 nm. Chinese kale’'s leaves were analyzed for nitrate
content by Brucine method technique. Partial least square regression (PLSR) was used to develop nitrate content
calibration equations. The number of factors (F) used in calibration equations of nitrate content was 1. The
correlation coefficients (R) was0.9508 ppm. RMSEP, SEP and Bias were 46.6146 ppm, 44.83 and 13.84
respectively. Results showed that NIRs reflectance mode has possibility to apply to predict the quantity of nitrate
in hydroponic Chinese kale’s leaves precisely.
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Table 1 Result of crucial decision values, R, RMSECV, SEP, and Bias

Spectral Pretreatments N F R RMSECV SEP Bias
(ppm)

Original 140 0.9544 41.0416 41.1889 -9.591 x 10°
Smoothing 140 0.9423 46.4209 46.5476 -1.439 x 10°
1* derivative 140 0.9296 50.6806 50.8626 2572 x 10°
2"derivativeg 140 10 0.9033  58.9793 59.1901 -1.395 x 10°
MSC (full) 140 3 0.8866 46.2926 46.4588 -1.192 x 10°
MSC (Common offset) 140 3 0.9357 48.5120 48.6862 -1.657 x 10°
MSC (Common amplification) 140 3 0.9504 42.7703 42.9239 -1.744 x 10°
Mean 140 3 0.9544 41.0416 41.189 -1.221 x 10°
SNV 140 3 0.9416 46.3111 46.4774 -1.613 x 10°
Smoothing + 1* derivative 140 4 0.9145 55.6107 55.1804 -1.439 x 10°
Smoothing + 2" derivative 140 10  0.9256 51.3764 51.5608 2.223 x 10°
MSC (full) + Smoothing + 1* derivative 140 4 0.9142 55.7277 55.9678 -2.093 x 10°
MSC (Common offset) + Smoothing + 1% 140 4 0.9145 55.6153 55.815 -1.613 x 107
derivative
MSC (Common amplification) + Smoothing 140 4 0.9142 55.7241 55.9241 -1.70 x 10°
+ 1% derivative
MSC (full) + Smoothing + 2" derivative 140 0.9047 58.5724 58.7827 -1.70 x 10°
MSC (Common offset) + Smoothing + 2™ 140 10  0.9276 51.3734 51.5579 -2.485 x 10°
derivative
MSC (Common amplification) + Smoothing 140 8 0.9047 58.5680 58.7783 -1.962 x 10-5
+ 2nd derivative
mean + Smoothing + 1st derivative 140 5 0.9241 52.5303 52.7189 -1.744 x 10-5
mean + Smoothing + 2nd derivative 140 0.9211 53.5407 53.7329 -1.700 x 10-5
SNV+ Smoothing + 1st derivative 140 0.9237 50.4354 50.6165 -9.591 x 10-6
SNV+ Smoothing + 2nd derivative 140 10 0.9289 51.1956 51.3794 -1.264 x 10-5

F: Number of factors used in the calibration equation R: Multiple correlation coefficients SEC: Standard error of calibration

SEP: Bias-corrected standard error of prediction Bias: The average of difference between actual value and NIR-value

Table 2 Result of crucial decision values, R, RMSECV, SEP, and Bias of pretreated spectrums with partial least

square method.

Model Pretreatment F N RMSEC (ppm) RMSEP (ppm) SEP Bias
Calibration set Original 3 140 0.8544 41.0416 41.1889 9,591 x 10°
Prediction set Original 1 89 0.9508 46.6146 44.8346 13.8404
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Figure 2 Scatter plots of prediction value of nitrate (ppm) in calibration set (a) and validation set (b)
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