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Correlation between breed improvement of ancient rice

and changing molecular structure of starch

; Abstract

The rice is a one of most useful cereal food, and has tried to breed improvement. The rice that have
new phenotype is necessary for a long time because of life cycle. And rice grains have many genotype and
phenotype, so, we need to many labors to select the rice grain that have better phenotype. We try to solve this
problem using much less sample volume. The molecules of rice starch was separated from proteins and lipids
using alkaline solution, but they were damaged and lost the molecular information. We will plan to make the
procedure that more mild treatment to solve starch granulé and analysis by a half part of rice granule, and the
other will using to plant cell culturing, at goal. And we compare to amylose content by this way and general
method.
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Figurel Dendrogram of the rice using this experiment
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Tablel Comparison of size and weight of each rice grains

Lengthof Widthof  Thickness of Volume of ~ Weightof Density of

Cultivar a grain(mm) a grain(mm) a grain(mm) a grain(mm®) a grain(mg) a grain(mg/mm’)
(£SE) (#SE) (%£SE) (£SE) (£SE) (£SE)
Fukuhibiki 491 292 2.05 154 224 1.45
(£001) (£002) (X001  (£0.1) (£02) (£0.01)
nghokumochi 5.27 2.58 1.75 12.5 17.8 142
sou (£002) (2001 (001  (£0.1)  (£03) (£0.01)
Ouu368gou 5.63 2.89 2.02 17.3 27.0 1.56
(£0.03) (£001) (001  (£0.1) (£02) (£0.01)
Asamurasaki 5.08 2.75 2.06 - 151 20.4 1.35
(£0.03) (+001) (*001)  (£02) (£0.3) (£0.01)
Koshihikari 4.96 2.85 1.95 14.4 204 142
(£0.02) (+0.01) (*001)  (*02) (£0.2) (£0.01)
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Figure2 Effect of total saccharide and reducing sugar volume
with verious treatment for rice grain
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Figure3 GPC profiles of rice starch on Toyopear] HW-65F

Table2 Composision of each fraction of rice starch on Toyopearl HW-65F

fr.l fr2 fr.3
(F.N21~60) (F.N.61~70) (E.N.71~100)
Fukuhibiki Total saccharide ratio(%) 96 2 2
Blue value ? 0.2 1.0 0.4
Relative blue value(%) 2 23 48 29
Touhokumochi  Total saccharide ratio(%) 97 1 2
149gou Blue value 0.1 0.1 0.1
Relative blue value(%) 55 29 16
Quu368gou Total saccharide ratio( %) 92 4 4
Blue value 0.2 0.6 0.1
Relative blue value(%) 40 43 16
Asamurasaki Total saccharide ratio(%) 97 1 2
Blue value 0.1 0.1 0.0
Relative blue value(%) 58 29 13
Koshihikari Total saccharide ratio(%) 97 2 0
Blue value 0.2 1.0 0.6
Relative blue value(%) 28 40 25

" Absorbance at 680nm/120 y g total saccharide
“Total blue value of fraction/total blue value x100
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Figure4 GPC profiles of completely debranched rice starch on Toyoper]l HW-50S
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Table3 Composision of each fraction of rice starch on Toyopearl HW-50S

fr.1 fr.2 fr.3 fr4
(F.N21~29) (F.N.30~40) (F.N.41~60) (F.N.61~70)
Fukuhibiki Total saccharide ratio(%) 4 29 66 1
Blue value 1.6 0.6 0.0 0.0
Relative blue value(%) » 52 46 2 0
Touhokumochi Total saccharide ratio(%) 0 22 77 1
149gou Blue value 0.0 0.5 0.0 0.0
Relative blue value(%) 0 95 5 0
Ouu368gou Total saccharide ratio(%) 2 31 66 2
Blue value 1.5 0.6 0.0 0.0
Relative blue value(%) 50 48 3 0
Asamurasaki  Total saccharide ratio(%) 1 25 71 3
Blue value 0.0 0.5 0.0 0.0
Relative blue value(%) 0 92 9 0
Koshihikari Total saccharide ratio(%) 3 19 77 0
Blue value 1.1 0.8 0.1 0.0
Relative blue value(%) 33 62 5 0

" Absorbance at 680nm/120 11 g total saccharide -
»Total blue value of fraction/total blue value x100
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