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High Accuracy Moisture Determination in Milled Rice cv.

Khao Dawk Mali 105 by Near Infrared Spectroscopy
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Abstract: Moisture content of milled rice cv. Khao Dawk Mali 105 could be determined with high accuracy by
near infrared (NIR) spectroscopy in wavelength region from 1400 to 1900 nm. The calibration equation
obtained has the values of correlation coefficient (R), standard error of calibration (SEC), standard error of
prediction (SEP) and ratio of standard deviation of reference data in validation set to SEP (RPD) equal to
0.93, 0.18%, 0.14 % and 3.41 respectively.

Keywords: Moisture, near infrared spectroscopy, milled rice
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Figure 1

(a)

Equipment for NIR spectral acquisition of milled rice
(KDML105).
(@) NIR spectrophotometer, “NIRSystems 6500”

equipped with the transportation module, (b) coarse

sample cell

MsALATIZRTaYA
wilasdeyaailaniusaainaiinnig
ALRAANARS Savitzky-Golay ~ smoothing (10 nm
averaging for left and right side) mm%ul,l,ﬂmgﬂﬁfm
| 10
averaging for left and right gide) 1170 multiplicative

scatter correction (MSC) AMniud319aunIsnnnesda

ﬂgﬁuﬁ“ﬁuﬁuﬁmm (second  derivative: nm

Wusaamaila partial least square regression (PLSR)
TaeildTalsungs the Unscrambler® version 7.6 (CAMO,

Oslo, Norway) ngwsinetisgnutaiuanngy Ae
calioration set \lungusinesined 1 lunaa¥aaums
annesdadu studnsdieyanauduidaldlagds
wmsgu fivdeyarinaganauuazesdnlugsanoy
£79AY 1100 — 2500 1 Tsms uazBnngusnasing e
validation set i{lungusiaginafi ¥ nmaaertls@vanm
WiaANANNTITeANNsnAnaeE gl Tunisi g
mm%ummﬁqaﬂw%nmﬁuﬁL‘fluﬁmxﬁifaﬁu ANAD
m@qﬁq@ﬂﬂq%\mmﬂq’mmeﬂummﬁ 1

Table 1 Characteristics of calibration and validation sample set of milled rice.

Variable

Calibration set

Validation set

Number of samples
Moisture content
Mean

Standard deviation

Unit

62 58
10.04-11.94 10.05-11.70
11.14 11.11
0.52 0.48

% wet basis

% wet basis
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Figure 2 The original spectra of milled rice (KDML105).
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Figure 3 Milled rice (KDML105) spectra treated with Savitzky-Golay

smoothing and second derivative.
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Figure 4 Milled rice (KDML105) spectra treated with Savitzky-Golay

smoothing and multiplicative scatter correction (MSC).

Table 2 PLS calibration results for moisture content using spectra treated with second derivative or

multiplicative scatter correction (MSC).

Pre-treatment Wavelength(nm) F R SEC SEP Bias RPD

Second derivative 1100-2500 1 090 023 016" 001 294
1100-1800 3 093 018 0.5 -0.01 3.20

1400-1900 3 093 0.18 0.14™ 0.00 3.41

1800-2500 1 090 023 0.16™ 0.02 3.00

Multiplicative scatter correction (MSC) 1100-2500 3 092 020 0.14™ -0.02 3.32
1100-1800 3 092 020 015™ 0.00 3.14

1400-1900 3 091 022 0.14™ 000 3.20

1800-2500 4 092 020 0.14™ -002 335

F: number of factors used in the calibration equation.

R: multiple correlation coefficients.

SEC: standard error of calibration.

SEP: standard error of prediction, tested by the method of Fearn (1996).
Superscript ns means no significant difference at 95 % confidence.

Bias: average of difference between actual value and NIR predicted value.

RPD: ratio of standard deviation of reference data in validation set to SEP
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Figure 5 Regression coefficient plots for moisture calibration equation of
milled rice (KDML105).
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Figure 6 Scatter plots for predicting moisture content in the (a) calibration sample set and

(b) validation sample.
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