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Evaluation of the gamma-aminobutyric acid (GABA) content of soybean

and mungbean by Near Infrared Spectroscopy
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ABSTRACT

Soybean and mungbean consists of Gamma aminobutyric acid (GABA). GABA is
an inhibitory neurotransmitter. This research aimed to use Near Infrared Spectroscopy
(NIRS) technique which is non-destructive technique to predict for GABA in soybean and
mungbean grains. In 2013-2015, the soybean 310 samples (from Chang Mai Filed Crop
Research Center, Lopburi Agricultural Research and Development Center, and markets),
and 260 samples of mungbean (from Chai Nat Filed Crop Research Center, and markets)
were collected and scanned the reflectance mode in the region 800-2500 nm. The
experiment was conducted at Postharvest and Processing Research and Development
Division, Department of Agriculture. The samples were analyzed for GABA by HPLC. The
Least Squares Partial (PLS) linear regression models were calculated using the
Unscrambler. The results showed the calibration for predicting GABA contents in soybean
grains, the high correlations (R) = 0.90, Squared Correlation Coefficients (R’) = 0.82,
Standard Error of Prediction (SEP) = 2.80 mg/100g, Standard Deviation (SD) = 6.50 mg/
100g. The calibration for predicting GABA contents in mungbean grains, the high
correlations (R) = 0.90, Squared Correlation Coefficients (R) = 0.81, Standard Error of

Prediction (SEP) = 2.02 mg/100g, Standard Deviation (SD) = 4.83 mg/100g. Therefore, the
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NIRS technique can predict GABA
contents in soybean grains (0-30.83 mg/
100g) and, mungbean grains (1.66-23.26
mg/100g).

Key words: soybean, mungbean, GABA,
Near Infrared Spectroscopy (NIRS)
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Figure 1 Near infrared reflectance spectroscopy (NIRS) spectra of a set of 310 soybean

grains samples scan as intact grain at 800-2500 nm
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Figure 2 Near infrared reflectance spectroscopy (NIRS) spectra of a set of 260

mungbean grains samples scan as intact grain at 800-2500 nm

Prediction (SEP) = 2.80 %n./100 n. A"
Standard Error of Calibration (SEC) = 2.53
NN./100 n. Weyh validation A1 R = 0.92 4
fadeiliende 7 fadb AStandard Deviation
(SD) annsiesziludasdjiRnismiiu
650 un./100 n. suwEadadefu wuin

ANN13970 original spectra AAIANUINNU

817 GABA #im1N1IAAY 800-2500 iy
M3 §A1 R = 0.90 A1 R = 0.81 A1 SEP =
2.02 1n./100 n. A1 SEC = 1.95 §n./100 n.
W29 validation A1 R = 0.91 filadail
Wiedios 3 a3y @ SD a1nmsiesssity

ViBgUURN15winAy 4.83 1n./100 n. (Table 2)

Table 1 GABA content in soybean and mungbean grains when analyzed by HPLC

. Number Min Max Mean
Type of Grain
of Sample (mg/100g) (mg/100g) (mg/100g)
Soybean 310 0 37.16 7.53
Mungbean 260 0 41.0 8.68
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Table 2 Partial Least Square calibration result for predicting GABA value of soybean

grains and mungbean grains

Math  Wavelength R
Type F SEC SEP SD Bias RPD
method (nm) (prediction) (validation)
Soybean Original ~ 400-2500 7 0.90 0.92 253 280 6.50 0.000918 2.32
grains
Mungbean Original  400-2500 3 0.90 0.91 195 202 483 0.009961 2.39

grains

F: the number of factors used in the calibration equation

SEP: standard error of prediction

R: multiple correlation coefficients SEC: Standard error of calibration

Bias: the average of difference between actual value and NIR value
RPD: the ratio of standard deviation of reference data in the validation set to SEP

A1 regression coefficient PDILNAR
MDY (Figure 3) UANITN (Figure 4) ALY
ANBIARUNNAY regression coefficient
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Figure 3 Regression coefficient plots for

evaluating GABA value of soybean grains
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Figure 4 Regression coefficient plots for

evaluating GABA value of mungbean grain
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Figure 5 Calibration plots for GABA
contents (mg/100g) in soybean grains
(NIRS-predicted GABA value VS. actual
value from HPLC method calculated) in a

set of 360 in soybean grain samples
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Figure 6 Calibration plots of GABA
contents (mg/100g) in mungbean grains
(NIRS-predicted GABA value VS. actual
value from HPLC method calculated) in a

set of 260 in mungbean grain samples
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