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Abstract

In this study, near infrared (NIR) spectroscopy known as a non-destructive analysis technique was applied to investigate
peptide cleavage and consequent release of amino acids in soybean lumps as affected by its moisture content and
incubation time during fermentation at 25 for 3 weeks. The NIR spectra of the soybean lump semi-dried and soaked
in saline water showed that absorption intensity around 1,400 nm originating from hydrogen bonds of water decreased
and absorption band shifted to 1,430 nm as moisture content decreased during incubation at 25 for 3 weeks. In
addition, absorption around 2,050 nm which was assigned to amino groups increased as incubation time increased.
NIR spectra data from 1,000 to 2,250 nm showed higher accuracy in the discriminant analysis between outside
and inside parts of fermented soybean lumps than visible spectra result. NIR spectroscopy for the amino acid and
moisture contents in traditional fermented soybean lumps showed relatively good accuracy with the multiple correlation
coefficient (R2) of 0.91 and 0.81, respectively, and root mean square error of cross validation (RMSECYv) of 0.23
and 0.83%, respectively, in partial least square regression (PLSR). These results indicate that NIR spectral observations
could be applicable to control the fermentation process for preparation of soybean products.
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Fig. 1 NIR spectra of the model soybean lump after incubation at
257C for 21 days.
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Fig. 2. The second derivative NIR spectra of the model soybean lump after incubation at 25T for 21 days.
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Fig. 3. The second derivative NIR spectra of the model soybean lump after incubation at 25°C for 21 days.

Table 1. Comparison of moisture content, brown color and amino acid content of the traditional fermented soybean lumps

) Moisture (%) Amino acid (%) Brown color (OD 420 nm)
Position Sample

Range Mean Range Mean Range Mean

Inside 18 6.01-9.98 7.87 1.10-3.15 202 0.22-2.56 1.92

Outside 20 4.66-8.24 6.21 0.88-1.98 118 1.00-2.39 1.65
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Fig. 4. Discriminant analysis between outside part and inside parts of the traditional fermented soybean lumps using visible spectral data.
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Fig. 5. Discriminant analysis between outside part and inside parts of the traditional fermented soybean lumps using NIR spectral data.
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Table 2. Result of PLSR between NIR predicted Ninhydrin
reacted amino acid content and moisture content of the traditional
fermented soybean lumps

Component Treatment pc’ R’ RMSECY” (%)
Amino acid None 6 091 023
Moisture ~ 2nd derivation 5 0.81 0.83

Number of samples : 38.

1), ..

7PC, principal component.

R, multiple correlation coefficient.

JRMSECY, root mean square error of cross validation.
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* °
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1 2
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Fig. 6. Relationship between NIR predicted amino acid content and
Ninhydrin reacted amino acid content of the traditional fermented
soybean lump.
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