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Effects of Germinating Types of Water—soaking & Air—exposure and Chitosan
Treatment on Brown Rice Germination
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The effects of germinating types and treatments of acetic acid, water-soluble and water-insoluble chitosan on the

germination ratio and sprout length of brown rice were investigated in this study. The treatment of 0.001% acetic acid

improved the germination ratio and sprout growth of brown rice in the germinating types of a air-exposure method after

water-soaking (Type II) and a repetitive method of water-soaking & air-exposure (Type III), not water-soaking method
(Type 1). The treatment of water-soluble chitosan with higher concentration caused higher germination ratio and faster sprout

growth. The treatment of water-insoluble chitosan repressed the germination and the sprout growth of brown rice. The

germination ratios of brown rice germinated by the Type Il were higher than those by Type I and Type I for all the

treatments of acetic acid and water-soluble & water-insoluble chitosan as more than 97% germination ratio. Also, the Type
III method accelerated the sprout growth of brown rice compared with Type I and Type II.
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Fig. 1 Flow chart of germination test of brown rice.

Type I: Soaking in water for 60 hours.

Type II: Soaking in water for 12 hours and air-exposure for 48 hours.
Type III: Soaking in water for 12 hours and air-exposure for 12 hours repeatedly.
(AA: acetic acid solution, WSC: water soluble chitosan, WIC: water insoluble chitosan)
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Fig. 2 Effects of AA, WSC, WIC on the germination ratio of
brown rice by Type 1. (AA: acetic acid solution, WSC: water
soluble chitosan, WIC: water insoluble chitosan)
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Fig. 3 Effects of AA, WSC, WIC on growth of brown rice sprouts
by Type 1. (AA: acetic acid solution, WSC: water soluble chitosan,
WIC: water insoluble chitosan)
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Fig. 4 Effects of AA, WSC, WIC on the germination ratio of
brown rice by Type II. (AA: acetic acid solution, WSC: water
soluble chitosan, WIC: water insoluble chitosan)
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Fig. 5 Effects of AA, WSC, WIC on growth of brown rice sprouts
by Type II. (AA: acetic acid solution, WSC: water soluble
chitosan, WIC: water insoluble chitosan)
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Fig. 6 Effects of AA, WSC, WIC on the germination ratio of
brown rice by Type III. (AA: acetic acid solution, WSC: water
soluble chitosan, WIC: water insoluble chitosan)
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Table 1. Germination ratio and Tas of brown rice according to germinating types in water-soluble chitosan (WSC) treatments

Ger. method WSC (%) Ger. ratio (%) Tys (hr). / Control T»s (hr) Tas Ratio (%)
Type I 0.05 92.0 585/ 702 833
Type I 0.05 92.7 57.5 / 84.8 67.8
Type 1T 0.05 96.7 62.3 / 64.6 96.4

* Note: T2s5 means the germinaton time (hr) required for 2.5 mm sprout length.

Tas Ratio (%) means {T»s (hr) / Control Ts (hr)} x 100.
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