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Abstract This study investigated the processing characteristics
of soybean (HaePum) sprouts based on temperature (5, 15 and
room temperature), period (0, 6 and 12mon) and relative
humidity (20, 40, 60, and 80%) during storage. The initial
germination rate of soybean sprouts was 76.02+6.32%, which
significantly reduced to 57.18+8.51%, and 0% as the storage
temperature of soybean increased for a period of 12 mon. The
germination rate of soybean sprouts with 30 °C and 80% RH
decreased after 4 mon of storage to 4.94%. The yellowness of
cotyledon of soybean sprouts was not significantly changed
during the 12 mon period of storage at 5 °C, whereas, soybean
sprouts stored at 15°C and room temperature demonstrated
decreased yellowness. However, the stress of cotyledon decreased
with an increase in both storage temperature and time, and the
hardness of hypocotyl decreased with an increase of storage time.
The stress of cotyledon affected by high temperature (30 °C) and
humidity (80%) during 4 mon was reduced to 44.39+9.38 g/mm>,
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The asparagine content of soybean sprouts showed a similar result
with the germination rate due to the amount of hypocotyl.
Therefore, lower temperatures and shorter storage times are
suitable for soybean sprout processing. The first order kinetic
model and Arrhenius equation (activation energy =29.56 kJ/mol)
were able to predict the yield of sprout at various storage
temperatures and periods.
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Ea
k= koexp(—ﬁ) )
k: kinetic rate constant of quality parameter

ko: pre-exponential constant

E,: activation energy (kJ/mol)

R: universal gas constant (8.314 J/mol K)

T: absolute temperature (K)
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Fig. 1 Effect of storage conditions on the germination rate of soybean sprout during storage. (A) temperature controlled storage, (B) temperature and

relative humidity controlled storage
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Fig. 2 Effect of storage conditions on the yield of soybean sprout during storage. (A) temperature controlled storage, (B) temperature and relative

humidity controlled storage
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Table 1 Change in free amino acid content (ppm) of soybean sprouts according to the storage period and temperature

Free amino acid 5°C 15°C Room temperature
(ppm) 0 mon 6 mon 12 mon 6 mon 12 mon 6 mon 12 mon
As Aspartic acid 1054.54+ 1218.59+ 1930.94+ 1332.97+ 1550.99+ 1289.39+ 1636.29+
P P 660.89 394.57 300.98 325.78 245.87 247.69 201.29
Ser Serin 2168.23+ 319134+ 1906.51+ 3007.01+ 2209.93+ 2775.73% 1018.87+
589.45 475.10 600.14 416.34 378.50 420.58 695.48
ASNHD A . 27510.87+ 35977.54+ 2158111+ 32119.88+ 26729.01% 24181.72+ 1698.12+
Sp Sparagine 10458.51 10051.49 9875.41 8421.36 11898.25 9566.21 952226
Glu Glutamic acid 251 .44+ 447.99+ 615.91+ 555.93+ 449,05+ 847.93+ 2669.57+
85.12% 184.24%* 162.15%** 108.54%** 08.18%** 245.89%%% 247 87%%k%
Gl Glveine 708.38+ 704.70+ 756.96+ 677.15% 749 46+ 660.43+ 442,544+
Y Y 248.59 211.45 298.45 195.45 295.16 189.78 189.51
Al Alanine 1455.04+ 2005.37+ 1591.26% 2084.77+ 1564.72+ 2131.08% 1766.65%
895.45 578.45 654.78 541.02 469.87 598.12 745.33
Met Methion 282.67+ 231.11% 242,76+ 222.95+ 264.10+ 205.11+ 247,35+
¢ cthionine 54.87 49.45 4728 59.15 64.51 37.15 42.00
Le Leucine 1237.80+ 1210.45% 1003.59+ 1198.40+ 1125.37+ 1029.17+ 657.68+
u uct 348.15 347.13 379.45 415.08 498.51 346.18 249.56
N3 Ammonia 311.84+ 333.16+ 275.324+ 338.51+ 283.53+ 260.55+ 132.57+
54.12 69.78 98.15 84.15 72.05 64.15 95.65*
L Lusin 147212+ 1728.88+ 1351.36& 172023+ 1388.66+ 1485.51+ 82346+
s ysine 315.24 692.54 47821 610.24 547.16 34521 310.24
His Histidine 2267.75% 2689.17+ 1813.55% 2470.03% 2201.90+ 2039.37+ 545254+
587.14 568.12 500.15 782.54 832.41 689.12 120.54*
A Arsinine 495436+ 5137.93+ 4020.57+ 5478.68+ 4871.09+ 514214+ 3688.90+
e gint 1025.12 1725.35 1058.01 1237.10 1689.12 100231 1994.65
Pro Profine 858.27+ 932.51+ 853.64+ 985.75+ 901.72+ 959.08+ 503.19+
68.54 65.56 70.89 70.01 60.30 70.14 80.15
Table 2 Kinetic parameters of the zeroth, first, and second kinetic model 500
to predict the yield of soybean sprouts at different storage temperatures 450
400

Zeroth order kinetic model
k (% month™) R?

Storage temperature

5°C 5.501 0.9958
15°C 6.752 0.9300
Room temperature (25 °C) 13.04 1.0000
First order kinetic model
Storage temperature k (month™) R?
5°C 0.01422 0.9916
15°C 0.01796 0.9151
Room temperature (25 °C) 0.03815 0.9941

Second order kinetic model
k (%' month™) R?

Storage temperature

5°C 0.000482 0.9005
15°C 0.000485 0.9005
Room temperature (25 °C) 0.000114 0.9784
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Fig. 8 Prediction of yield using the first order kinetic model and
Arrhenius model at 5, 30 °C, and room temperature at 2 and 4 mon of
storage period
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