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Abstract

Fourier transform-near infrared (FT-NIR) spectroscopy is a simple, rapid, non-destructive technique which can be
used to make quantitative analysis of chemical composition in grain. An interest in total dietary fiber (TDF) of
grain such as rice has been increased due to its beneficial effects for health. Since measuring methods for TDF
content were highly depending on experimental technique and time consumptions, the application of FI-NIR
spectroscopy to detenmine TDF content in milled rice. Results of enzymatic-gravimetric method were 1.17-1.92%
Partial least square (PLS) regression on raw NIR spectra to predict TDF content was developed. Accuracy of prediction
model for TDF content was certified for regression coefficient (1), standard error of estimation (SEE) and standard
eror of prediction (SEP). The r,; SEE and SEP were 0.9705, 0.0464, and 0.0604, respectively. The results indicated
that FT-NIR techniques could be very useful in the food industry and rice processing complex for determination
of TDF in milled rice on real time analysis.
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Table 1. Operating conditions of FT-NIR spectroscopy for total
dietary fiber content in milled rice

Fourier Transform Near Infrared Spectroscopy

Instrument (Buchi NIRLab System, model NIRLab N-200/MCS 100,
Switzerland)
Spectrum range 1,000 ~ 2,500 nm (10,000-4,000 cm’)
Interferometer Cube Corner Michelson Interferometer
Detection mode Diffuse Reflectance
Sample cell Glass petri dish
Scanning interval 2 mm
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Table 2. Total dietary fiber content in domestic milled rices used for near infrared spectroscopic analysis

Vaiey et (8 Vaicy conet (8 Vasiey ot ()
Goamibyeo 167:0.11" Seokjeonghyeo 1.60+0.13 Hoanbyeo 140:0.02
Gumnambyeo 1.2740.18 Seolgaeng 1.38+0.04 Hojinbyeo 1.6510.05
Namgangbyeo 1.24+0.04 Sobibyeo 1.34£0.09 Hwabongbyeo 1.48+0.08

Nampyeongbyeo 1.22+0.08 Soorabyeo 1.26:0.13 Hwaseongbyeo 1.48+0.05
Nonghobyeo 1.17+0.06 Soojinbyeo 1.300.10 Hwashinbyeo 1.23+0.01
Damagum 1.86+0.08 Sindongjinbyeo 1.560.00 Hwaanbyeo 1.74£0.06

Daepyeongbyeo 1.40£0.04 Yangjobyeo 1.49+0.02 Hwayoungbyeo 1.80+0.06
Donganbyeo 1.3420.07 Younganbyeo 1.42:0.13 Nampyeongbyeo* 1.59+0.36
Dongjinlho 1.52+0.02 Younghaebyeo 1.22+0.11 Samcheonbyeo* 1.65+0.13
Mangumbyeo 1.22+0.05 Odaebyeo 1.28+0.06 Odaebyeo* 1.87+0.04

Manweolbyeo 1.37:0.05 Inweolbyeo 1.38+0.12 lmibyeo* 1.40+0.14

Manpoongbyeo 1.280.08 llmibyeo 1.35£0.06 Sampakilpoombyeo* 1.5140.13
Mihyangbyeo 1.41+0.05 Tlpoombyeo 1.79+0.11 Sangjuilpoombyeo* 1.92+0.04

Bakjinju 1.40+0.01 Jongnambyeo 1.19:0.18 lipoombyeo* 1.27+0.09
Samcheonbyeo 1.26+0.06 Junambyeo 1.32+0.04 Hmibyeo* 1.84+0.13
Sangmibyeo 1.42+0.06 Joonghwabyeo 1.410.08 Nampyeong +llmibyeo* 1.6520.10

Saegyehwabyeo 1.38+0.36 Chucheongbyeo 1.41£0.06 Chucheongbyeo 1 * 1.59+0.00
Saesangjubyeo 14320.19 Taebongbyeo 1.45£0.08 Chucheongbyeo T1 * 1.20£0.13
Sae-chucheongbyeo 1.59:0.04 Haepyeongbyeo 1.66:0.04 ChucheongbyeoTll * 1.2240.11
Seoganbyeo 1.37+0.14 Hyangnambyeo 143007 Kumseonghyeo* 1.34+0.06
?Mean + standard deviation (n=4).
Variety of current milled rice as a regional brand.
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Fig. 1. Fourier transform-near infrared reflectance spectra,
log(1/R), of milled rice. (n=600).
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Fig. 2. Pre-treated* spectra of total dietary fiber content in milled

rice (*1st derivative, multiplicative scattering correction and
normalization).

9} secondary factor o~ 2+ 159} 1-148 Al8-3}1] spectra
o] WEFg & Fo3Ith A4 SEEx 00464, F8AI 5
7} 09705, & 2de] AA A HIHE BAFE Q-
value(quality value)7} 0.8037 =2 7I¢H 7 2o HETr}
A 7T A5 2] AF ATl A % bias -0.0006,
SEP 0064, 4 BAF+ 094072 /ite F 2o f o=
3| Edo] @7 A& 7FsAdo] TA %= At Fredstrom
599 7R mEH, Aol {9 F4ES 229
AEFERE ol &3t SA s el AHE Holdwd
of W& fejAQl zlo|7t §la, B2 AAAAE Zte A
2] Jjko] 7hg3lRR, in vivo AFEol|l A Ao|d§ 43}
Fol A3t Aol 80| 7hssitta B nskith Fig.
3L win]o] TDF &ol e &4 (A0AC)T NIR
d< gFe AAE 17 T4 g =E=2 et oA
AFe vk} Zo|, Z4zte] FaAF 2 g 7187171 19
7V, y AU 0] 2H3ER o F sl Hold A
4 A% 232 gddh

Calibration (O ): f(x)=0.94181+0.0837,r=0.9705

N IR predicted values (% )

1.00 1.25 1.50 1.75 2.00

Reference values (% )

Fig. 3. Plot of linear correlation between NIR method and
enzymatic-gravimetric method for determining the content of total
dietary fiber in milled rice.

(upper: calibration set, lower: validation set; r=regression coefficient).

Table 3. Calibration and validation results of partial least square
regression analysis for total dietary fiber content in milled rice
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Item o 7 SER
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Qvalueﬁ)

n t SEP? Biag”

Toal &y 37) 09705 00464 144 05407 00604 -0.0006 08037

ONumber of calibration or validation spectra, “Regression coefficient. “Standard error
of estimation. “Standard eryor of prediction. Difference between reference and NIR
values(predicted values). *Quality value.
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