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#28 Near Infrared Spectroscopy

Evaluation of Phytochemical Contents in Products

by Using Near Infrared Spectroscopy
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Abstract

Rice and bean grains consist of various phytochemical compounds both primary
metabolites; carbohydrate, protein, and fat, and secondary metabolites; vitamin, phenolic. This
research aimed to use Near Infrared Spectroscopy (NIRS) technique for predicting aroma in
roasted coffee and Gamma Aminobutyric Acid (GABA) contents in germinated brown rice,
soybean and mungbean, germinated soybean and mungbean grains and flours. The aroma in
roasted coffee (2010-2012) and GABA (2012-2015) in soybean and mungbean were analyzed in
the laboratory at Postharvest and Processing Research and Development Division, Department
of Agriculture. The roasted coffee, the germinated brown rice (from Rice Department), soybean
(from Chang Mai Filed Crop Research Center, Lopburi Agricultural Research and Development
Center), mungbean (from Chai Nat Filed Crop Research Center) and markets were randomly
collected for 100, 124, 310 and 260 samples, respectively. Samples were scanned by NIRS with
the reflectance mode in the wavelength region 800-2500 nm. The aroma in roasted coffee
samples were analyzed by GC-Headspace. The GABA contents were analyzed by HPLC. The
Partial Least Squares Regression (PLSR) model was calculated by The Unscrambler. The results
showed the equation of 2-methylfuran determination in roasted coffee had correlation
coefficient (R); 0.85 and standard error of prediction (SEP), 16.67 pA*s which standard deviation
(SD) was lower than the GC-Headspace method;, 26.91 pA*s, Equation of 2-butanone
determination in roasted coffee had correlation coefficient (R); 0.83 and standard error of
prediction (SEP), 32.23 pA*s which standard deviation (SD) was lower than the GC-Headspace
method; 49.93 pA*s and Equation of ratio 2-methylfuran : 2-butanone determination in roasted

coffee had high correlation coefficient (R); 0.91 and standard error of prediction (SEP); 0.45 pA*s



which standard deviation (SD) was lower than the GC -Headspace method; 0.77 pA*s. When the
results of two methods were plotted, 2-methylfuran 2-butanone and 2-methylfuran per 2-

butanone had low coefficient of determination (R?); 0.45 0.46 and 0.62 there showed that both
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methods were related on the different trend of aroma index. The results showed the calibration
for predicting GABA contents in germinated brown rice grains and flours, the high correlations (R)
= 0.93 and 0.91, SEP = 2.42 and 3.34 mg/ 100 g, SD = 7.05 and 8.23 mg/ 100 g, R* = 0.94 and
0.82, respectively. The calibration for predicting GABA contents in soybean grains and soybean
flours, the high correlations (R) = 0.90 and 0.92, SEP = 2.80 and 1.91 mg/ 100 g, SD = 6.50 and
4.91 mg/ 100 g, R? = 0.82 and 0.88, respectively. The calibration for predicting GABA contents in
germinated soybean grains and germinated soybean flours, the high correlations (R) = 0.90 and
0.91, SEP = 55.17 and 47.31 mg/ 100 g, SD = 129.16 and 114.22 mg/ 100 ¢, R* = 0.87 and 0.79,
respectively. The calibration for predicting GABA contents in mungbean grains and mungbean
flours, the high correlations (R) = 0.90 and 0.93, SEP = 2.02 and 1.75 mg/ 100 g, SD = 4.83 and
5.10 mg/ 100 g, R* = 0.81 and 0.87, respectively. The calibration for predicting GABA contents in
germinated mungbean grains and germinated mungbean flours, the high correlations (R) = 0.90
and 0.90, SEP = 28.13 and 22.15 mg/ 100 g, SD = 65.64 and 51.72 mg/ 100 g, R? = 0.92 and 0.87,
respectively. Therefore, the NIRs technique can predict GABA contents in germinated brown rice
grains and flours, soybean and mungbean grains and flours, germinated soybean and mungbean

grains and flours.

Keywords: Roasted coffee, aroma index, germinated brown rice, germinated soybean,

germinated mungbean, Near Infrared Spectroscopy
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n1591 calibration #9833 PLS regression wasw@ntnandaswen uwdawaiadiondsssen windn
Widae wandawdsaunizean ulswanidandes ullwassandosnizeen wanaulen wiadea
wnzean udeanidaden wlsansadeamnzeen

9INN9Y calibration #1838 PLS regression Taensldaiunmsusudu (original spectrum) fu
AUsINaIEsNIU1 Teawdatindesen uwilwandnndswen wiadundes wasdundeanizeen
wilsandundes uthandundsanzeen Winduder windurnzen ullmanduder udalan
SuTonmnzeeniiu wuinEnsan original spectrum YosAU3InaIENIAIU TiANETIAAL 800-2500
wluwes dA1 R WiAU 0.93 0.91 0.90 0.90 0.92 0.91 0.90 0.90 0.93 uaz 0.90 AWEIRU A"
duusvavinisdndula (R) Wiy 0.94 0.82 0.82 0.88 0.87 0.79 0.81 0.92 0.87 uaw 0.87 AWEIGU
(Figure 9-11) AeumatsadeulunisUseiiy (SEP) witfu 2.42 3.3¢ 2.80 55.17 1.91 47.31 2.02
28.13 1.75 uay 22.15 §@dnsusie 100 N3 Mmua1AU AeNuRanaIauInsgulunsiuerengy
(Standard Error of Calibration, SEC) WU 1.56 2.58 2.53 42.84 1.61 29.91 1.95 20.96 1.61 uay
17.36 fiadn3usie 100 n3u eudeu e validation A1 R Wity 0.97 0.94 0.92 0.94 0.94 0.96
0.91 0.94 0.94 waz 0.94 auasy tadefiAsatos 10 978 9 10 3 10 5 uaz 10 Jade mwdeu M
mnuAaALAReY (Standard Deviation, SD) 2 nn1siesizsiluviesufiRnisviniu 7.05 8.23 6.50

129.16 4.91 114.22 4.83 65.64 5.10 way 51.72 Jadnsuma 100 nSu auaisu (Table 1)
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Table 1. Statistical characteristics of samples used

Chemical Sample Method No. of Range Mean SD Unit
characteristics sample value

2-Butanone Roasted coffee Full cross 72 7.80-130.53 71.60 26.91 pA*s
2-Methyfuran Roasted coffee Full cross 80 28.80-230.34 119.03 49.93 pA*s
Ratio of 2 Roasted coffee Full cross 65 0.23-3.07 1.55 0.77 pA*s

Methyfuran/ 2-

Butanone
GABA Germinated Full cross 50 2.28-27.95 7.72 7.05 mg/100g
brown rice
grains
Germinated Full cross 59 2.25-58.17 10.92 11.94 meg/100g
brown rice
flours
Soybean grains Full cross 118 0.00-30.83 9.20 6.50 mg/100g
Germinated Full cross 68 6.62-464.65 197.05 129.16 meg/100g

soybean grains
Soybean flours Full cross 90 0.71-18.37 9.54 491 mg/100g
Germinated Full cross 50 10.46-379.12 175.41 114.22 mg/100g



soybean flours

Mungbean Full cross 142 1.66-23.26 9.24 4.83 mg/100g
grains

Germinated Full cross 76 5.08-234.35 94.04 65.64 mg/100g

mungbean
grains

Mungbean Full cross 90 1.66-23.26 7.64 5.10 mg/100g
flours

Germinated Full cross 76 6.15-234.35 102.52 51.72 mg/100g

mungbean

flours

Table 2. The PLS analysis of chemical characteristic in roasted coffee, germinated brown rice
grains and flours, soybean and germinated soybean grains and flours, mungbean and

germinated mungbean grains and flours

Chemical Sample Math Wavelength F R SEC SEP Bias

characteristics methods region (nm)

2-Butanone Roasted Original 800-2500 6 083 1498 1697  -0.15
coffee

2-Methyfuran Roasted Original 800-2000 9 085 2665 3223 -0.07
coffee

Ratio of 2 Methyfuran/ 2- Roasted Second 800-2500 10 091 0.31 0.45 0.03

Butanone coffee derivative

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

Bias: The average of difference between actual value and NIR value
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Figure 1. The original NIR spectra of roasted coffee of 800-2500 nm
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Figure 2. The correlation between laboratory analysis and predicted the amount (pA*s )

(a) (b)
Figure 3. The original NIR spectra of germinated brown rice grains (a) and flours (b) in the

wavelength region 800-2500 nm

(a) (b) (© (d)
Figure 4. The original NIR spectra of soybean grains (a), germinated soybean grains (b), soybean

flours (c) and germinated soybean flours (d) in the wavelength region 800-2500 nm
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Figure 5. The original NIR spectra of mungbean grains (a), germinated mungbean grains (b),
mungbean flours (c) and germinated mungbean flours (d) in the wavelength region

800-2500 nm

Wavelength (am)

(a)

Figure 6. Regression coefficient plots for evaluating GABA value in germinated brown rice grains

(a) and flours (b)
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Figure 9. Scatter plots of actual GABA value in germinated brown rice grains (a) and flours (b)
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Figure 10. Scatter plots of actual GABA value in soybean grains (a), germinated soybean grains

(b), soybean flours (c) and germinated soybean flours (d) (mg/100g) vs. NIR predicted
GABA value
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Figure 11. Scatter plots of actual GABA value in mungbean grains (a), germinated mungbean
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