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Abstract The aim of this study was to investigate the effects of molecular weight and concentrations of chitosan on the
germination of brown rice. Brown rice was germinated at 30°C for three days in various chitosan solutions. The
germination rate of the brown rice increased with increasing concentrations of chitosan solution, and was higher in the
chitosan solution than in water. GABA content increased with increasing germination time and chitosan solution
concentration. As the molecular weight of the chitosan decreased, germination rate and GABA content increased in the
brown rice. The GABA content of germinated brown rice using low molecular weight chitosan A in a 100 ppm solution
was 5145.5 nmole/g. This is approximately a five times higher value than that of the water-germinated brown rice. Texture
properties were enhanced in all the germinated brown rice samples in chitosan solution compared to the brown rice
germinated in water. These results indicate that chitosan solution treatment can increase germination rate and GABA
synthesis activity in brown rice during germination, and can also improve the texture properties of brown rice.
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Table 1. Average molecular weight (MW) and degree of
deacetylation (DOD) of chitosan

Chitosan MW DOD (%)
Chitosan A 4.571x10* 84.94%
Chitosan B 1.062x10? 82.10%
Chitosan C 1.541x10° 86.29%
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Table 2. Conditions of HPLC

Hewlett Packard 1100 Series

HP 1100 Series, 254 nm

Accq + Tag™ (Nova-Pak™ C g,
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Oven temp. 37°C
A: Accq - Tag Eluent A
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Run time 50 min
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Fig. 1. Germination rate of brown rice during soaking in various
chitosan solutions.
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Table 3. Weight of 100 kernels of germinated brown rice (g)

Time (hrs)

24 48 7
Control 24510014 24550022  2.56£0.030
Glutamic acid 24240020  244:0019  2.49:0.022
‘ 50 23580066  245:0.006  2.46+0.035
Ch(‘g’srfl‘)l A 75 23050041 24280021  2.45:0.047
P 100 24120014 24240032  2.44+0.025
, 50 24240011 2470003  2.53:0.017
Ch(‘t"ial‘)‘ B 24240037 24440010  2.49+0.079
PP 100 243:0045 24420012  2.51+0.028
‘ 50 240£0039 2440018  2.52:0.012
Ch(‘;"srfl‘)l C 75 24310007 243:0.008 2480016
P 100 24120006 241£0.003  2.48+0.008
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Fig. 2. GABA content of germinated brown rice in various
chitosan solutions.

Table 4. Textural profile analysis of cooked germinated brown rice

Z=7F A8 AP st S
E 4 Atk 283 chitosan ASA]

B X CRU} Axryt © ZisiE A
chitosan A%l4 *2]%t &w]|7} t}E chitosan

wobgo] 5] )

=] [e)

& u]7} chitosan
[e3Rez] . o]l:

.

ol A7e] 9L F Ao Az,

Textural properties of cooked rice

Hardness (g) Chewiness (g) Gumminess (g) Cohesiveness Springiness

Control 81.660+2.162 31.977+£2.750 40.338+1.743 0.490+0.009 0.76620.039
Glutamic acid 75.857+1.821 29.633+1.085 37.535+1.184 0.490+0.004 0.769+0.028

. 50 73.947+£2.568 27.020+£1.750 35.536+0.657 0.477+0.012 0.744+0.038
Ch(ltosr?ll; A 75 62.695+1.201 21.232+1.206 29.330+0.628 0.464+0.015 0.703+0.047
PP 100 58.634+2.357 18.492+2.239 26.788+1.932 0.452+0.016 0.675+0.037

. 50 75.085+0.300 27.120+0.811 36.266+0.235 0.478+0.002 0.735+0.023
Ch(llgoiir)] B 75 65.898+1.537 21.151+1.754 29.980+1.828 0.458+0.013 0.673+0.046
P 100 63.867+0.404 20.080+0.968 28.834+0.969 0.445+0.014 0.674+0.012

) 50 75.840+1.624 27.725+1.332 36.403+1.343 0.478+0.004 0.749+0.007
Ch(‘t"ji‘; ¢ 75 67.200£0.221 22.975£0.972 31.396+0.340 0.4620.005 0.706-0.044
PP 100 64.448+0.648 21.836+1.310 30.223+1.141 0.459+0.010 0.688+0.020
Brown rice 98.720+2.170 36.558+3.195 45.884+1.512 0.477+0.038 0.769+0.035
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