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Water-Soluble Components of Small Red Bean and Mung Bean
Exposed to Gamma Irradiation and Methyl Bromide Fumigation

Mijung Noh, Joong-Ho Kwon and Myung-Woo Byun*

Department of Food Science and Technology, Kyungpook National University
*Korea Atomic Energy Research Institute

Comparative effects of gamma irradiation and methyl bromide (MeBr) fumigation on water-soluble components
of small red bean and mung bean were investigated. The levels of soluble solid and reducing sugar of soaked
water at 20°C for 16 h definitely increased as irradiation dose increased, which was more apparent in small red
bean than in mung bean. But, their levels of MeBr-fumigated sample showed a similar result to those of the con-
trol, except for seluble solid of small red bean. The pH of soaked water was insignificantly different among treat-
ments. The decrease in lightness (L value) and the increases of redness (a value) and yellowness (b value) were
remarkable as irradiation dose increased, which was more significant in fumigated samples. The AE values of
fumigated sample showed almost equaled to those of 10 kGy in red bean and 30 kGy in mung bean, respectively.
Gamma irradiation caused the increase in free amino acids of soaked water, that mainly consisted of asparagine,
glutamic acid, and valine, while fumigation reduced their contents. The extractables in soaked water, such as sol-
uble solid and reducing sugar, showed a highly positive correlation with irradiation dose applied.
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Table 1. Changes in soluble solids of soaked water” in small red bean and mung bean exposed to gamma irradiation and methyl

bromide fumigation? (unit: %)
Irradiation dose (kGy)
Sample Control (kGy MeBr”
1.0 2.5 5.0 7.5 10 20 30
Smallred bean 0.68+0.01  0.81°:0.01 0.82°x0.04 0.850.03 1.04°+0.02 121001 3.34°:0.02 4.39°x0.14  1.02/+0.03
Mung bean 0.978x0.05  1.14%40.05 1.08+0.05 1.27°%0.03 147+0.03 1.68+0.08 3.80°+0.03 5.580+0.02 0.92:+0.04

USample was soaked at 20°C and 16 h

“Means in the same row with different superscripts are significantly different (p<0.01)

Methyl bromide
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Table 2. Changes in reducing sugar content of soaked water” in small red bean and mung bean exposed to gamma irradiation and

methyl bromide fumigation® (unit: %)
Irradiation dose (kG;
Sample Control kGy) MeBr?
1.0 25 5.0 7.5 10 20 30
Smallred bean 0.22%+0.02  0.29°+0.02 0.31°+0.03  0.38%+0.01 040+0.02 * 046°+0.02 0.71%t0.03  0.63°+0.02  0.24%+0.04
Mungbean  0.13°:0.02 0.13°:0.01 0.13°%+0.01 0.179%+002 0.18°+0.03 0.22°+0.03 0.37°+0.02 046003 0.11°+0.01

USample was soaked at 20°C and 16 h
?Means in the same row with different superscripts are significantly different (p<0.05)
"Methyl bromide

Table 3. Changes in pH of soaked water” in small red bean and mung bean exposed to gamma irradiation and methyl bromide
fumigation®

Trradiation dose (kGy)
Sample Control MeBr?
1.0 2.5 5.0 75 10 20 30
Smalired bean 5.42%40.05 5.55%0.06 5487+0.09 6.54°0.03 6.75+008 6.72+0.03 6.85%+0.05 6.76°+0.04  7.04*+0.05
Mungbean  7.07°#0.02 6.72°£0.08 6.92°+0.08 7.35°+0.02 7.53%+0.03 7.61°+0.02 7.57°+0.03 7.38°:0.02 6.89°t0.04

USample was soaked at 20°C and 16 h
»Means in the same row with different superscripts are significantly different (p<0.05)
Methyl bromide

Table 4. Changes in Hunter's color values of soaked water” in small red bean and mung bean exposed to gamma irradiation and
methyl bromide fumigation

Sample Color Control Trradiation dose (kGy) MeBe
parameter - 1.0 25 5.0 75 10 20

B 84.32 86.92 80.80 79.27 70.99 63.30 45.83 47.04 71.38

Soallredbean & 2.99 0.40 6.11 7.88 13.17 16.14 19.17 1391 10.19

2 4726 45.59 50.43 62.39 70.48 7042 61.53 49.40 77.43

AE® 0.00 4.03 12.66 16.68 28.60 33.93 54.05 38.91 35.38

L 96.76 94.18 95.84 94.42 94.02 9338 91.51 91.17 82.16

a 456 -4.03 425 424 453 482 497 469 077

Mung bean b 19.40 2323 20.63 24.17 25.10 27.53 31.34 31.33 25.99

AE 0.00 4.65 1.57 532 6.32 8.82 6.30 13.18 16.88

YSample was soaked at 20°C and 16 h

PMethyl bromide

L: Degree of whiteness (white +100 < 0 black)

Ya: Degree of redness (red +100 < 0 < -80 green)

9b: Degree of yellowness (vellow +70 < 0 < -80 blue)

9AE: Overall color difference ( AL% + Aa% + Abz)
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Table S. Changes in free amino acid contents of soaked water1) in small red bean exposed to gamma irradiation and methyl bromide

fumigation (unit: mg/100 mL)
. ) Irradiation dose (kGy)
Amino acid Control MeBr?
2.5 5.0 7.5 10
Phosphoserine - 0.240 0.253 0.261 0.270 -
Taurine - 0.017 0.021 - 0.017 -
Phosphoethanolamine - 0.040 0.042 0.067 0.030 -
Urea 0.647 0.642 0.705 - 0.696 -
Asparagine 0.603 6.161 3.683 5.604 4.399 -
Glutamic acid 1.102 - 0.612 0.557 0.699 -
Glycine 0.091 0.145 0.177 0.159 0.239 -
Alanine 0.651 0.763 0.878 0.885 0915 1.819
Citrulline 0.017 0.011 0.010 0.008 0.010 -
o-Aminoisobutyric acid 0.006 0.004 0.004 0.002 0.005 0.024
Valine 1.776 1.441 1.526 1.550 1.546 -
Isoleucine 0.039 0.120 0.163 0.159 0.204 -
Leucine 0.011 0.128 0.189 0.183 0.255 -
Tyrosine 0.075 0.138 0.197 0.184 0.253 -
B-Alanine 0.069 0.059 0.070 0.064 0.078 -
Phenylalanine 0.073 0.158 0.206 0.200 0.286 0.017
B-Aminoisobutyric acid - 0.029 0.031 0.030 0.035 -
v-Aminoisobutyric acid 0913 0.778 0.923 0.994 0.987 -
Ammonia 0.018 0.019 0.024 0.021 0.028 0.001
DL-5-Hydroxylysine 0.033 0.012 - - - 0.013
Ornithine 0.024 0.043 0.029 0.016 0.031 -
Lysine 0.065 0.092 0.144 0.124 0.162 0.039
1-Methyhistidine 0.022 0.021 0.027 - 0.035 -
Histidine 0.063 0.053 0.073 0.075 0.076 0.150
Arginine 0.191 0.331 0.572 0.386 0.541 0.084
Total 6.4891 11.445 10.559 11.529 11.797 2.147
USample was soaked at 20°C and 16 h
YMethyl bromide
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Table 6. Changes in free amino acid contents of soaked water” in mung bean exposed to gamma irradiation and methyl bromide

fumigation (unit; mg/100 mL)
. . Irradiatiton dose (kGy)
Amino acid Control MeBr? -
25 5.0 75 10

Taurine 0.040 0.044 0.028 0.028 - 0.016
Asparagine 0.898 0.944 1.170 1.815 2474 0.625
Glutamic acid 0.843 1.066 1.273 1.480 1.781 0.779
Glutamine 0317 0424 0.492 0.597 0.816 0.302
Proline 0.627 0.503 0.565 0.606 0.979 0452
Glycine 0.076 0.095 0.119 0.131 0.145 0.068
Alanine 0.299 0.494 0.599 0.709 0.692 0.277
Citrulline 0.025 - 0027 0.025 0.020 0.024 0.024
o-Aminoisobutyric acid 0.006 0.008 0.008 0.005 0.012 -
Valine 0.747 0.628 0.627 0.674 0.645 0.626
Methionine 0.021 - - - - -
Cystathionine 0.053 - - - - -
Isoleucine 0.072 0.100 0.108 0.115 1.462 0.072
Leucine 0.068 0.103 0.124 0.145 0.193 0.081
Tyrosine 0.066 0.079 0.083 0.103 0.143 0.066
B-Alanine 0.038 0.063 0.064 0.067 0.068 0.038
Phenylalanine 0.160 0.209 0.247 0.299 0.367 0.151
Y-Aminoisobutyric acid 0.328 0.454 0.541 0.714 1.051 0.291
Ammonia 0.011 0.020 0.025 0.029 0.036 0.011
Ornithine 0.020 0.025 0.024 0.012 0.026 0.016
Lysine 0.046 0.053 0.054 0.051 0.074 0.052
Histidine 0.048 0.051 0.054 0.060 0.075 0.038
Arginine 0.056 0.096 0.070 0.067 0.113 0.075
Total 4.865 5.486 6.305 7.727 11.176 4.060

DSample was soaked at 20°C and 16 h
PMethyl bromide

Table 7. Correlation coefficients(R%) between irradiation dose
and water solubles” of gamma irradiated small red bean

Table 8. Correlation coefficients(R*) between irradiation dose
and water solubles” of gamma irradiated mung bean

Irradiation Soluble Reducing H Irradiation Soluble Reducing H
dose solid sugar P dose solid sugar P

érradlatlon 1.00000 Trradiation 1.00000

ose dose
Soluble Soluble
solid 0.97524% %% 1.00000 solid 0.98170*** 1.00000
Reducing ) gg5306  0.80031%%% 100000 Reducing — ggrggss  0.08789%*+ 100000
sugar sugar
pH 0.71353** 057798  0.80638%* 1.00000 pH 0.56969 0.42464 0.54486 1.00000

#p<0.1, **p<0.05, ***p<0.01
IYPE A k%), pH 2|2 7 AR
F(kGy)+2l ’E}T_ﬂ AE YolrRr] $8 statistical analysis
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USample was soaked at 20°C and 16 h
*p<0.1, **p<0.05, ***p<0.01
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