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Table 2-1. Materials examined in amylose content.

Sample Gene Amylose type
Mutants *
EM none
EM du-2 low
EM 10 ae high
EM 12 du-1 low
EM 15 du-2 low
EM 21 WX none
EM 23 du-3 low
EM 57 du-1 low
EM 69 du-3 low
EM 72 ae high
EM 85 du-2 low
EM 98 du-4 low
EM 127 ae high
EM 140 du-5 low
Varieties
Kinmaze medium
Nipponbare medium
Taichung 65 medium
Taichung Native high
IR 36 high

*: All mutants were induced from a paddy rice variety,

Kinmaze. by MNU treatment.
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Starch

Gelatinized with 1 M KOH (2 m) overnight at 4°C
Filled up to 10 m with H,0

2 .

Neutralized with 1 M CHsCOOH (1 md) Centrifuged at 10.000 x g for 10 min
0.2%1,-2%KI (1 m@) solution added
Filled up to 100 m with H,0

Measurement
Sup Ppt
Gelatinized with 1 M KOH (2 m2)
overnight at 4°C
Filled up to 10 m¢ with H,0
2 2
Neutralized with 1 M CHsCOOH (1 md) Neutralized with 1 M CHsCOOH (I m)
0.2%I,-2%KI (1 md) solution added 0.2%I,-2%KI (1 m) solution added
Filled up to 100 m@ with H,0 Filled up to 100 mé with H,0
Measurement Measurement

Fig. 2-1. Procedure for colorimetric analysis of iodine complexes of amylose
and amylopectin.
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o 1.0
o
=
o)
o
(%]
1=
0.5
0]
400 500 600 700 800 900
Wavelength (nm)
B . A=t Absorption spectra of iodine complexes of amylose and

amylopectin, which are prepared with centrifugation
and without centrifugation.

l:Amylose (without centrifugation)

2:Amylose (with centrifugation)

3:Amylopectin (without centrifugation)

4:Amylopectin (with centrifugation)

Sample concentration: 40 u g/m

Reference: I,-KI solution

Both amylose and amylopectin are prepared from mai1ze.
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Table 2-2. Amylose content estimated at 770 nm and

absorbance at 620 nm in 19 rice samples.

Sample Amylose Absorbance
content (%) (620 nm)
EM 0.5 0328
EM 8.3 0.50
EM 10 20.9 0.99
EM 12 6.0 0.43
EM 15 11.8 859
EM 21 il 0.24
EM 23 10. 4 0458
EM 57 332G 0.35
EM 69 6.8 0.45
EM 72 21.4 1.02
EM 85 8.2 0.49
EM 98 3 0.31
EM 127 22.4 0.99
EM 140 3o 0.41
Kinmaze 16.4 0.76
Nipponbare 23.1 0.78
Taichung 65 oad) 0.79
IR 36 30.2 1.04
Taichung Native 1 28.0 1.01
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Fig.

Absorbance
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2.5

2.0

115

0
460 500 600 700 800 860

Wavelength (nm)

Absorption spectra of iodine complexes of amylose
amylopectin mixtures with different compositions.
The composition of the standard mixtures follows
100 (Curve 1), 80(2). 60(3), 40(4), 30(5). 25(6). 20(7).

15(8). 10(9). 5(10) and 0(11) % amylose.
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Table 2-3. Amylose content estimated at 770 nm. absorbance

at 620 nm and Amx in 19 rice samples.

Sample Amylose Absorbance A ma
content (%) (620 nm) (nm)
EM 0.5 0.20 522.7
EM 2 8.3 037 544 4
EM 10 20.9 0.71 560.0
EM 12 6.0 0.30 536.8
EM 15 11.8 0.44 549. 4
EM 21 0Ll 0.20 D004
EM 23 10. 4 0.41 546. 2
EM 57 34C 0.29 536.0
EM 69 6.8 0.31 538. 4
EM 72 21.4 0.69 560.8
EM 85 8.2 OERT: 545.2
EM 98 3.4 0.24 8281
EM 127 22.4 0.68 BOER2
EM 140 5.3 018l 538.0
Kinmaze 16. 4 0553 560.4
Nipponbare 23. 1 0.54 566.8
Taichung 65 D055 053 565.9
IR 36 30.2 0.70 S 1
Taichung Native 1 28.0 0.66 580.8
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Relationship between the A max and absorbance at 620nm 1n
19 rice samples. Three amylose extender mutants(A ) were

excluded from the regression equation -4.28 + 0.0086X.

r 0.99).



Table 2-4. The Amax values of iodine complexes in polished flours. polished
grains and brown grains of eleven mutant lines and five varieties.

*+SD represents the standard deviation.

Amy lose Polished flour? Polished grain®  Brown grain®’

Sample content (%) > Mean £ SD (nm) Mean % SD (nm) Mean % SD (nm)
EM (055 522.7%0.5 SUSEE=E0M6 523 l6==0N8
M 2 8.3 544.4%0.8 5428915111 H42.6+4.4
EM 12 6.0 536.8%0.6 534.7x1.9 58 6m0== 1N
EM 15 [RIF38 549.4%1.1 548.7%4.1 546.1x2.7
EM 21 0.1 522.4%0.1 523.810.6 D, A ) (47
EM 23 10.4 546.210.8 Q= P s (5 b4 2aE=REE
EM 57 3.9 536.0%0.2 538 ERIE 536.1+1.8
EM 69 6.8 H38.4%1.3 D38k litsill 6 L 2 7
EM 85 8.2 545.2%0.4 540.6%2.6 541.8+3.0
EM 98 st D25 NS08 525N 0S=08T DARAE=INY
EM 140 o ) 538.0%0.3 1 Dart i 0 536.6%1.6
Kinmaze 16.4 560.4%+1.9 BOANSE=E1s0 562.9+3.0
Nipponbare 235 566.8%1.9 568.6%3.4 566.1%0.8
Taichung 65 249 510 s (58 o SE=N () 566.4%0.3
IR 36 8082 S Tazilad 58 ZNSEEN 582.0%x1.9
Taichung Native 1 28.0 580.8%1.4 584.8+1.4 584.8%1.5

1) : Amylose contents were estimated from absorbance (770 nm) of
starch-iodine complexes.

2) : Values are the means of five determinationsSD.

3).4): Values are the average of ten grains=SD.
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Table 3-1. Materials examined in varietal variation
of apparent amylose content.

Number of varieties

Origin

Glutinous Non-glutinous Total

South Asia®’ 0 62 62
Southeast Asia?’ 20 %8
Taiwan 25 25
South China®’ 2 54 56
North China®’ 58 63
South Korea®’ 61 116 177
North Korea®’ 6 157 23
Russia 6 88 94
Japan (HO group)* 122 638 760
(LO group) 749 1319

Total 9 1827 2602

1) Sri Lanka. Pakistan. India, Nepal

2) Philippines, Vietnam. Cambodia. Thailand, Myanmar

3).4) China was divided into south and north regions by
the Yangtze River.

5).6) The Korea peninsula was divided into south and
north regions by the 38°N latitude.

* ; Cultivars., ** ; Landraces
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Table 3-2. Japanese local varieties

umber of varieties

Origin ) ]
Glutinous Non-glutinous Total
Kyushu

Fukuoka 10 28 38

Nagasak i 49 62 JOIEH

Oita 52 51 103

Kumamoto 11 12 23

Miyazaki 43 85 128

Kagoshima 47 ol 104
Shikoku

Kochi 2 19 21

Tokushima 22 64 86
Chugoku

Shimane 62 58 120

Tottori 7 18 %

Hiroshima 29 65 94
Kinki

Shiga 21 118 34

Mie 14 25 39

Nara 9 6 15

Wakayama 28 31 59
Chubu

Fukui 12 11 23

Ishikawa 11 10 21

Toyama 11 7 18

Niigata 8 6 14

Nagano il 36 67
Tohoku

Akita 49 53 102

Fukushima 42 32 74
Total 570 749 1319

_48_
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Table 3-3. Variation in apparent amylose content among rice varieties examined.

Apparent amylose content (%)

Kind of rice
0 2 4 6 8 10 12 14 16 18 20

22

24

26

28

0=

Glutinous 323 389 )l 12

Non-glutinous 7 30 68 231 256 387

Figures indicate number of varieties.

300

306

85

133

23



Table 3-4. Variation in apparent amylose content among
glutinous rice varieties.

Apparent amylose content (%)

Origin
0 4 b=
Southeast. Asia
South China 2
North China 3 1
South Korea 3 58
North Korea ) 1
Russia 3
Japan 317 B8 43 9
Total 323 389 51 12

Figures indicate number of varieties.
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Table 3-5.  Variation in apparent amylose content among
glutinous Japanese local varieties.

Apparent amylose content (%)

Origin
0 2 4 b=
Kyushu
Fukuoka 10
Nagasak i 49
Oita 51 1
Kumamoto 8 8
Miyazaki 39 4
Kagoshima 34 18
Shikoku
Kochi 2
Tokushima 16 6
Chugoku
Shimane 18 Sl 9 4
Tottori 1 6
Hiroshima 10 15 3
Kinki
Shiga 5 16
Mie 1 10 3
Nara B 4
Wakayama 22 6
Chubu
Fukui 2 8 1
Ishikawa 10 1
Toyama 9 2
Niigata 6 1
Nagano 3 22 6
Tohoku
Akita 5 41 3
Fukushima 3 31 5 3
Total 285 242 34 9

Figures indicate number of varieties.

93



D M T,

)
ul
I
N
oy

neiFH»

J

Wogn 8 A

Ot

o
S

8 SN

d EH o §

32.3% O Ik

26% LI £ o

TR 1%~

BEwstosnzaml Twr

h 18

&

f&

Uy

=T
12}

i

D & BT,

&

v\

24 %

26% LI

7

i,

[

L)

bH

13

D

fi L

1)

» 0,

»

A

ar B

& [

» 3D

M & fE

& R

oy
ot
B4

o R

i@ AL

» D

49 %

)T

/11

7 A

% < H

N o R

7 I o— 28 A XK

oW A o R »

B/, WRKRMET £ 2

~
Jr

& B &£ U

Mo gL DB

T 2% o R

LBl W b T wy .

0% Bl & O & O A8

ZRREIE DN =y eIl B

H

~
111
g
l
>
oy

Bl & &2 R L2 9

W F i1

5 M O M L,

»i DT

11
ig)
|
™

_54_

o

i,

B

3

Ed

» it

g »

20.9

UARER

T 1,

it &

5 E 0D



Table 3-6.

Variation in

apparent amylose content among non-glutinous rice vatieties.

Origin

South Asia
Southeast Asia
Taiwan

South China
North China
South Korea
North Korea
Russia

Japan

Total

10

5

7

12

21

30

14

Apparent amylose content (%)

60

68

16

202

231

Figures indicate number of varieties.
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Figures indicate number of varieties.

57

Table 3-7. Variation in apparent amylose content among non-glutinous
Japanese local varieties.
Apparent amylose content (%)
Origin
10 12 14 16 18 20 22 24 26 28 0=
Kyushu
Fukuoka 6 5 T 6 4
Nagasak i 2 16 e 4 B 2
Oita 3 9 19 11 1
Kumamoto 8 il
Miyazaki 2 5 8 33 12 18
Kagoshima 6 2 10 9 21 3 8
Shikoku
Kochi 8 6
Tokushima 12 20 20 8 3
Chugoku
Shimane 3 4 L 22 14 4
Tottori 3 10 4 1
Hiroshima 14 21 1 10
Kinki
Shiga 1 4 9 1
Mie 2 9 9 3 2
Nara 4 [
Wakayama 3 9 é 6
Chubu
Fukui 3 5 8
[shikawa 3 B 1
Toyama 1 2 1
Niigata 1 2 2
Nagano 2 2 19 5 9
Tohoku
Akita I\ 24 7 4
Fukushima g 9 9 10 4
Total 10 46 156 162 198 85 70 8 12
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