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Fig.l. A typical time-course curve of texturogram
and the mechanical parameters obtained from
the texture profile.

H:Hardness,Area ratio of AZ/Al:Cohesiveness,az/al:

Springiness,Area A,:Adhesiveness,-H:Viscousness,

3
H X A2/Al X a2/a1:Chew1ness, A3 X (-H) :Stickiness.
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Fig. 2. Changes in chewiness, stickiness and
the textural palatability index during
grain development of nonwaxy rice

O,A,d, Sasanishikij;

® ., A,H, Nipponbare.
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Fig. 3. Changes in chewiness and stickiness
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Fig.4 . Changes in the total protein content
of milled rice during grain development.
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Fig. 7. Changes in the fat-by-hydrolysis
content in rice starch during grain
development.

Symboles are the same as those in Fig. 4 .
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Table1. Correlations between textural parameters and water-insoluble protein,amylose,fat-by-hydrolysis contents.

Textural Sasanishiki Nipponbare Koganemochi Iwaimochi

Parameters WIPC AC FBHC WIPC AC FBHC WIPC AC FBHC WIPC AC  FBHC
chewiness 0.976 0.998** (0.993** 0.987* 0.972 0.952 0.938** — 0.944**  (0,993*%** —— 0.985%**
stickiness -0.932 -0.901 -0.913 -0.977 -0.947 -0.925 -0.994*** — -0.976** -0.978%** —  -(,928**
TP1I -0.862 -0.823 -0.831 -0.889 -0.925 -0.839 _— —_— — —_ — —

Note:1) WIPC;Water-insoluble protein content, AC;Amylose content, FBHC;Fat-by-hydrolysis content,
TPI;Textural palatability index.

2) n=4(Sasanishiki,Nipponbare),n=6(Koganemochi,Iwaimochi).
3) *,** ***x jyndicate significant differences at 5%,1%,0.1% level,respectively.
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Table 2.

Changes in free amino acids in 100 milled rice kernels during grain development.

Nipponbare Sasanishiki
Amino *
Acids 15 25 35 45 15 25 35 45
‘ g & ug % ug % ug % ug % ug % ug % ug %
ASP 96.94 20.6 62.91 26.4 27.78 15.2 48.95 23.9 107.76 16.0 75.61 20.6 69.67 23.0 54.81 19.3
THR 9.35 2.0 4.38 1.9 3.42 1.9 3.15 1.5 13.89 2.0 7.42 2.0 5.10 1.7 5.12 1.8
SER 28.42 6.0 16.62 7.0 11.66 6.4 14.75 7.2 50.72 7.5 26.50 7.2 21.32 7.0 21.14 7.4
GLU 192.59 40.9 90.84 38.1 82.85 45.4 83.30 40.7 226.58 33.6 148.08 40.4 126.98 41.9 119.09  42.0
PRO 8.10 1.7 4.26 1.8 3.53 1.9 4.08 2.0 20.49 3.0 8.44 2.3 6.86 2.3 7.03 2.5
GLY 13.02 2.8 5.05 2.1 4.83 2.6 4.78 2.3 29.44 4.4 9.27 2.5 5.45 1.8 6.57 2.3
ALA 58.41 12.4 20.02 8.4 26.26 14.4 17.5] 8.5 79.38 11.8 34.29 9.4 20.35 6.7 23.43 8.3
CYS 0.22 0.1 0.33 0.1 0.27 0.1 0.25 0.1 0.56 0.1 0.29 0.1 0.78 0.2 1.85 0.6
VAL 16.93 3.6 8.45 3.6 4.60 2.5 7.47 3.7 44 .28 6.6 13.40 3.7 12.13 4.0 10.24 3.6
MET 1.89 0.4 0.96 0.4 0.95 0.5 0.53 0.3 2.00 0.3 2.01 0.6 1.77 0.6 1.56 . 0.5
ILE 5.11 1.1 3.13 1.3 1.92 1.1 2.22 1.1 13.17 1.9 5.19 1.4 4.60 1.5 3.57 1.3
LEU 5.02 1.1 2.82 1.2 2.40 1.3 2.17 1.1 10.76 1.6 4,94 1.3 3.43 1.1 4.16 1.5
TYR 7.61 1.6 3.52 1.5 2.76 1.5 2.7 1.3 16.23 . 2.4 6.64 1.8 5.58 1.8 5.17 1.8
PHE 7.78 1.6 4.28 1.8 1.88 1.0 2.63 1.3 14.25 2.1 5.77 1.6 4.61 1.5 4.46 1.6
LYS 4.76 1.0 2.69 1.1 1.43 0.8 2.28 1.1 9.09 1.3 4.84 1.3 4,26 1.4 4.01 1.4
HIS 5.93 1.3 2.89 1.2 2.46 1.4 2.53 1.2 12.73 1.9 5.46 1.5 415 1.4 4.82 1.7
ARG 8.53 1.8 5.05 2.1 3.63 2.0 5.60 2.7 23.67 3.5 8.25 2.3 6.33 2.1 6.83 2.4
TOTAL 470.61 100.0 238.20 100.0 182.63 100.0 204.91 100.0 675.00 100.0 336.40 100.0 303.40 100.0 283.86 100.0

Note. *: Days after heading
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Table 3. Changes in free amino acids in the exterior of 100 cooked rice kernels during grain development.

Nipponbare Sasanishiki
Amino
Acids 15 * 25 35 45 15 25 35 45
ug % ug % ug % ug % ug % ug % ug % ug %
ASP 13.79 29.0 5.98 27.2 3.75 23.7 1.60 17.0 15.33 27.2 6.7 19.9 3.30 16.5 2.74 16.7
THR 1.91 4.0 0.71 3.2 0.38 2.4 0.36 3.8 2.84 5.0 0.84 2.5 0.32 1.6 0.31 1.9
SER 2.33 4.9 0.98 4.5 0.57 3.6 0.49 5.2 2.48 4.4 1.76 5.2 0.85 4.3 0.81 4.9
GLU 15.25 32.1 8.12 36.9 6.55 41.3 3.20 33.9 17.95 31.9 14.37 42.7 9.82 49.2 7.04 42.8
PRO 1.51 3.2 1.25 5.7 0.94 5.9 0.86 9.1 1.73 3.1 1.49 4.4 1.33 6.7 1.34 8.1
GLY 1.17 2.5 0.52 2.4 0.50 3.2 0.43 4.6 1.32 2.3 0.80 2.4 0.46 2.3 0.49 3.0
ALA 5.04 10.6 1.27 5.8 1.14 7.2 0.93 9.9 6.85 12.2 2.88 8.6 1.28 6.4 1.34 8.1
CYS — — — —  0.02 0.1 0.01 0.1 —_— —_ — — 0.03 0.1 —_ —_
VAL 1.29 2.7 0.40 1.8 0.20 1.3 0.13 1.4 1.33 2.4 0.65 1.9 0.25 1.2 0.29 1.8
MET 0.23 0.5 0.16 0.7 0.12 0.8 0.10 1.0 0.32 0.6 0.24 0.7 0.13 0.6 0.14 0.8
ILE 0.56 1.2 0.30 1.4 0.17 1.1 0.10 1.0 0.57 1.0 0.36 1.1 0.19 1.0 0.19 1.2
LEU 0.68 1.4 0.40 1.8 0.29 1.8 0.22 2.3 0.82 1.4 0.62 1.8 0.32 1.6 0.33 2.0
TYR 0.60 1.3 0.31 1.4 0.2 1.3 0.14 1.5 0.67 1.2 0.46 1.4 0.24 1.2 0.22 1.3
PHE 0.55 1.2 0.30 1.4 0.17 1.1 0.15 1.6 0.73 1.3 0.41 1.2 0.23 1.2 0.21 1.3
LYS 1.59 3.3 0.62 2.8 0.36 2.3 0.26 2.8 1.85 3.3  0.99 2.9 0.55 2.8 0.47 2.9
HIS 0.38 0.8 0.27 1.2 0.15 0.9 0.12 1.3 0.53 0.9 0.37 1.1 0.22 1.1 0.18 1.1
ARG 0.61 1.3 0.40 . 1.8 0.32 2.0 0.33 3.5 1.00 1.8 0.75 2.2 0.44 2.2 0.35 2.1
Total 47.49 100.0 21.99 100.0 15.84 100.0 9.43 -100.0 56.32 100.0 33.70 100.0 19.96 100.0 16.45 100.0

Note. *: Days after heading
— not detected.
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Table 4. Effect of nitrogen top-dressed at full heading time on free amino acids in 100 milled rice kernels.

-gv-

Protein content (%)

Amino
Acids 6.50 6.85 7.21 8.59 8.74 9.60 9.73

“g $ pg ) 'Y $ ug S $ pg ¥ ug b3
ASP 36.55 20.94 39.38 20.78 36.47 18.80 42.39 21.68 36.26 18.84 38.45 20.40 35.21 18.98
THR 3.26 1.70 2.71 1.43 3.37 1.74 3.32 1.70 2.55 1.32 2.94 1.56 2.13 1.15
SER 13.50 7.02 12.40 6.54 12.04 6.21 12.70 6.49 11.76 6.11 15.87 8.42 12.87 6.94
GLU 81.14 42.21 83.64 44.14 88.05 45.39 82.70 42.30 87.32 45.36 80.77 42.85 84.70 45.66
PRO 3.55 1.8 3.83 2.02 3.83 1.98 3.71 1.90 4.13 2.15 3.47 1.84 4.01 2.16
GLY 4.65 2.42 4.59 2.42 4.64 2.39 4.70 2.41 4.34 2.25 3.76 2.00 4.27 2.30
ALA 17.10 8.90 18.00 9.49 17.40 8.97 16.43 8.41 15.02 7.80 14.89 7.90 15.48 8.34
cys 0.36 0.19 0.56 0.30 0.39 0.20 0.62 0.32 0.38 0.20 0.41 0.22 0.33 0.18
VAL 7.89 4.11 7.63 4.03 10.17 5.95 11.11 5.68 11.46 5.95 10.72 5.6 9.08 4.89
MET 1.18 0.62 0.96 0.51 0.88 0.64 1.01 0.52 1.24 0.64 1.19 0.63 1.00 0.54
ILE 1.8 0.94 1.61 0.8 1.45 0.73 1.66 0.85 1.40 0.73 1.73 0.92 1.46 0.79
LEy 2.21 1.15 2.06 1.09 1.74 1.07 1.3 0.99 2.07 1.07 2.33 1.23 2.10 1.13
TYR 3.31 1.72 1.7 1.04 2.21 1.46 2.85 1.35 2.80 1.46 3.12 1.66 2.83 1.53

REE 2.35 1.22 2.46 1.30 1.8 1.32 2.33 1.18 2.5 1.32 2.39 1.27 1.82 0.98
Lys 1.36 0.71 2.19 1.16 1.60 0.66 2.38 1.22 1.26 0.66 1.39 0.74 1.31 0.70
HIS 3.08 1.60 2.91 1.54 3.10 1.59 3.04 1.56 3.05 1.5 3.40 1.80 2.52 1.36
ARG 5.19 2.70 2.62 1.38 4.74 2.54 2.82 1.44 4.839 2.54 1.66 0.88 4.38 2.36




Table 5. Effect of nitrogen top-dressed at full heading time on free amino acids in the exterior of 100 cooked rice kernels.

-6?-

Protein content (%)

Amino

Acids 6.50 6.85 1.21 8.59 8.74 9.60 9.73

J7¥ 3 $ pg 2 nug % ng y SY 4 2 ug y Y 3 3
ASP  2.22 22.18 1.98 19.23 1.97 18.68 2.33 21.79 1.93 18.33 1.83 18.25 1.81 18.48
THR 0.38 3.84 0.35 3.38 0.37 3.55 0.45 4.16 0.33 3.15 0.33 3.26 0.32 3.31
SER 0.49 4.92 0.49 4.77 0.45 4.25 0.46 4.26 0.43 4.12 0.41 4.11 0.47 4.81
GLU 3.42 34.22 3.29 31.80 3.94 37.35 3.59 33.53 3.80 36.01 3.90 38.82 3.79 38.64
PRO 1.01 10.09 1.27 12.31 1.28 12.11 1.47 13.72 1.50 14.21 1.47 14.61 1.07 10.90
GLY 0.30 3.02 0.38 3.74 0.34 3.18 0.34 3.17 0.33 3.09 0.28 2.74 0.30 3.10

ALA 1.02 10.19 1.12 10.87 0.91 8.87 0.8 8.02 0.94 8.95 0.60 6.00 0.91 9.25
CYS

VAL 0.12 1.18 0.22 2.10 0.14 1.35 0.15 1.44 0.17 1.57 0.13 1.28 0.13 1.28
MET 0.06 0.56 0.06 0.56 0.10 0.97 0.09 0.84 0.06 0.60 0.06 0.61 0.06 0.59
ILE 0.09 0.87 0.11 1.03 0.09 0.86 0.07 0.64 0.09 0.87 0.10 0.95 0.07 0.7
LEU 0.17 1.68 0.21 2.05 0.20 1.94 0.20 1.8 0.18 1.74 0.18 1.80 0.17 1.76
TYR 0.08 0.82 0.14 1.33 0.15 1.45 0.10 0.8 0.14 1.30 0.11 1.13 0.1Z2 1.18
PEE 0.08 0.82 0.10 0.97 0.12 1.18 0.17 1.63 0.12 1.14 0.20 1.99 0.10 1.07
Lys 0.24 236 0.22 2.15 0.20 1.88 0.19 1.73 0.19 1.84 0.21 2.08 0.19 1.92
HIs 0.10 0.97 0.13 1.23 0.08 0.75 0.10 0.89 0.11 1.08 0.08 0.80 0.10 1.02
ARG 0.23 2.25 0.24 2.36 0.18 1.83 0.15 1.3 0.21 2.01 0.16 1.56 0.19 1.92

Note. — ; not detected.



Table 6. Effect of air temperature during ripening period
on the texture of cooked rice.

Texture value

variety

Chewiness  Stickiness TPI*

H 1.08 0.45 0.49

Sasanishiki M 1.03 0.46 0.47
L 1.40 0.18 0.25

H 1.04 0.37 0.38

Nipponbare M 1.07 0.36 0.39
L 1.44 0.18 0.26

H 0.79 0.85 —

Koganemochi M 0.80 0.85 —
L 0.75 0.83 —

H 0.78 0.87  —

Iwaimochi M 0.75 0.86 —
L 0.80 0.90 o

Note :H(32-26°C) ,M(26-20°C) ,L(20-14°C).
*:Textural palatability index.
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Table 7. Effect of air temperature during ripening period
on amylose, fat-by-hydrolysis and protein contents.

Starch
Variety Amylose(%) Fat-by- Protein(%)
hydrolysis(%)

H 16.51 0.793+0.008%) 8.49
Sasanishiki M 17.67 0.800+0.002 8.15
L 20.83 0.812+0.005 7.68
H 17.20 0.806+0.004 8.05
Nipponbare M 18.95 0.813+0.002 7.43
' L 22.18 0.826+0.005 7.28
H 0 0.153+0.004 8.24
Koganemochi M 0 0.152+0 7.79
L 0 0.15140.005 7.45
H 0 0.147+0.004 7.72
Iwaimochi M 0 0.151+0.005 7.28
L 0 0.147+0.002 7.00

Note:H(32-26°C) ,M(26-20°C),L(20-14°C),
*  :meansiS.E.
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Table 8. Effect of air temperature during ripening period on free amino acids in 100 milled rice kernels.

-gg-

Koshihikari Akibare

Amino
Acids H M L H | L

78 3 % /%3 )3 78 4 3 7% 3 b3 ag % 7% 4 3
ASP 85.35 28.83 88.94 29.45 80.00 25.72 49.49 20.54 55.85 22.89 60.85 23.31
THR 2.78 0.94 2.63 0.87 3.21 1.03 3.99 1.66 4.11 1.69 4.49 1.72
SER 26.68 Q.01 27.36 9.06 22.85 7.3 23.99 9.96 19.74 8.09 20.54 7.87
GLU 115.50 39.02 124.21 41.13 122.13 38.27 95.59 39.67 111.16 45.56 115.04 44.08
PRO 3.27 1.11 3.64 1.20 6.04 8§.10 3.36 7.88 3.23 7.73 2.96
GLY 9.34 3.16 4.86 1.61 7.81 10.67 4.43 4.48 1.83 3.79 1.45
ALA 21.65 7.31 16.47 5.45 29.22 14.29 5.93 11.91 4.88 15.85 6.07

B - O PO

- . . L)
O CO B ©w
wwcgth

cys 1.35 0.46 2.98 0.99 4.14 0.4 039 2.87 1.18 244 0.9
VAL 8.82 2.98 8.85 2.93 7.8 3 8.46 3.51 6.82 2.80 6.48 2.48
MET 1.24 0.42 1.07 0.36 0.8 0.27 1.3 0.68 0.93 0.38 0.73 0.28
ILE 1.58 0.53 1.19 0.39 1.8 0.51 1.5 0.81 1.45 0.60 1.48 0.57
LEU 1.88 0.64 1.66 0.55 2.01 0.65 2.52 1.04 1.65 0.68 1.66 0.63
TYR 3.00 1.02 3.33 1.10 3.47 1.11 4.17 1.3 3.20 1.31 3.24 1.24
PEE 2.6 0.91 2.35 0.78 2.58 0.8 3.21 1.33 1.77 0.72 1.67 0.64
Lys 2.7 0.4 3.40 1.17 2.09 0.67 1.51 0.63 1.24 0.51 2.19 0.84
HIs 2.1z 071 3.40 1.13 2.60 0.83 3.51 1.46 2.51 1.03 4.01 1.54
ARG 5.94 2.01 5.5 1.84 12.56 4.04 6.97 2.89 6.43 2.63 8.80 3.37

Note. H(32-26°C),M(26-20°C),L(20-14").
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Table 9. Effect of air temperature during ripening period on free amino acids in the exterior of 100 cooked rice kernels.

Koshihikari Akibare

Amino
Acids H | L H M L

J7¥ 4 % 7% 3 % BE % 7% % 7% 4 % ¥4 p3
ASP 5.73 34.73 6.34 35.62 7.00 38.02 2.01 16.22 2.07 15.89 2.06 15.14
THR 0.31 1.91 1.04 5.82 0.73 3.96 0.74 5.95 0.85 6.52 1.08 7.97
SER 1.08 6.55 1.18 6.62 1.21 6.57 1.22 9.84 1.39 10.70 1.24 9.09
GLU 6.40 38.80 6.04 33.95 6.57 35.70 3.89 31.36 4.08 31.40 4.52 33.26
PRO 0.76 4.58 0.70 3.95 0.82 4.46 0.94 7.57 1.15 8.84 1.10 8.08
GLY 0.19 1.17 0.45 2.55 0.32 1.76 0.74 6.00 0.63 4.81 0.41 3.04
ALA 1.02 6.16 0.85 4.80 0.74 4.04 1.50 12.11 1.21 9.31 1.13 8.32
CYS 0.02 0.15 0.08 0.46 0.04 0.19 0.03 0.22 0.09 0.70 0.12 0.90

VAL 0.12 0.73 0.13 0.76 0.12 0.66 0.17 1.38 0.22 1.71 0.18 1.31
MET 0.07 0.40 0.06 0.32 0.06 0.35 0.07 0.589 0.06 0.43 0.08 0.88
ILE 0.06 0.39 0.09 0.53 0.06 0.35 0.12 0.95 0.10 0.78 0.16 1.15
LEU 0.12 0.75 0.13 0.74 0.11 0.61 0.16 1.30 0.15 1.13 0.23 1.67
TYR 0.14 0.83 0.13 0.74 0.11 0.58 0.11 0.92 0.13 1.00 0.20 1.8
PEE 0.1 0.66 0.1z 0.67 0.08 0.45 0.16 1.27 0.15 1.18 0.14 1.01
Lys 0.14 0.8 0.17 0.7 0.18 0.99 0.26 2.11 0.27 2.06 0.31 2.30
HIS 0.08 0.57 0.08 0.46 0.09 0.47 0.07 0.57 0.12 0.93 0.23 1.67
ARG 0.13 0.79 0.19 1.07 0.15 0.82 0.20 1.65 0.34 2.8 1.40 2.93

Note.H(32-26"),M(26-20°C),L(20-14°C).
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Table1 0. Varietal differences in free amino acids in 100 milled rice kernels.

Amino

Acids Koshihikari Sasanishiki Akibare Nipponbare Kinmaze Te-Tep Bluebonnet
ug % ug % ug % ug % ug % ug % ug %
ASP 66.18 18.0 62.17 17.4 61.03 18.0 39.71 13.6 58.22 16.9 34,79 12.1 27.87 10.0
THR 3.44 0.9 3.91 1.1 3.26 1.0 3.13 1.1 3.59 1.0 5.60 2.0 4.08 1.5
SER 14.89 4.1 17.03 4.8 13.08 3.9 12.75 4.4 15.13 4.4 10.33 3.6 9.28 3.3
ASN 56.05 15.3 42.18 11.8 60.71 17.9 57.75 19.7 67.47 19.5 56.54 19.6 67.63 24.3
GLU 122.53 33.4 122.44 34.3 106.74 31.5 101.27 34.6 114.61 33.2 67.97 23.6 73.05 26,3
GLN 7.78 2.1 6.52 1.8 14.78 4.4 9.91 3.4 9.30 2.7 11.00 3.8 13.32 4.8
PRO 5.98 1.6 5.78 1.6 5.41 1.6 4.22 1.4 5.98 1.7 6.33 2.2 4.21 1.5
GLY 4.41 1.2 5.21 1.5 4.15 1.2 4.12 1.4 3.63 1.1 4.10 1.4 4.84 1.7
ALA 19.63 5.4 19.63 5.5 18.09 5.3 15.14 5.2 18.18 5.3 12.42 4.3 15.90 5.7
CITR 5.01 1.4 5.87 1.6 5.15 1.5 4.35 1.5 3.10 0.9 1.43 0.5 3.48 1.3
VAL 10.43 2.8 10.36 2.9 6.25 1.8 6.40 2.2 7.01 2.0 8.17 2.8 9.02 3.3
CYS 0.52 0.1 0.75 0.2 0.72 0.2 0.46 0.2 0.42 0.1 0.25 0.1 0.35 0.1
MET 1.17 0.3 3.35 0.9 1.24 0.4 1.29 0.4 1.18 0.3 2.50 0.9 1.37 0.5
ILEU 2.30 0.6 3.23 0.9 2.99 0.9 2.89 1.0 2.12 0.6 5.23 1.8 3.00 1.1
LEU 2.35 0.6 2.86 0.8 2.81 0.8 2.25 0.8 2.06 0.6 6.77 2.4 2.65 0.9
TYR 5.23 1.4 4.53 1.3 3.76 1.1 3.08 1.0 2.92 0.9 9.07 3.2 2.65 0.9
PHE 5.71 1.6 8.71 2.4 3.75 1.1 4.25 1.5 4.31 1.3 8.18 2.8 4.36 1.6
a-ABA 5.69 1.6 4.22 1.2 2.55 0.8 2.86 1.0 4.12 1.2 5.21 1.8 3.58 1.3
HIS 3.33 0.9 2.8] 0.8 2.98 0.9 2.81 1.0 3.14 0.9 5.49 1.9 2.73 1.0
TRY 3.49 1.0 7.17 2.0 3.70 1.1 — — 6.64 1.9 5.30 1.8 3.01 1.1
ETHAA 3.87 1.1 7.40 2.1 3.89 1.1 2.75 0.9 3.76 1.1 3.07 1.1 11.28 4.1
LYS 5.40 1.5 3.81 1.1 3.85 1.1 4.14 1.4 2.48 0.7 6.58 2.3 3.87 1.4
ARG 11.44 3.1 7.03 2.0 8.30 2.4 6.85 2.3 5.91 1.7 11.53 4.0 6.26 2.3
Total 366.83 100.0 356.97 100.0 339.19 100.0 292.38 100.0 345.28 100.0 287.86 100.0 277.79 100.0

Note. — :not detected.
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Table 1 1. Varietal differences in free amino acids in the exterior of 100 cooked rice kernels.

ﬁ?}gg Koshihikari Sasanishiki Akibare Nipponbare Kinmaze Te-Tep Bluebonnet

. ug % ug % ug % ug % ug % ug % ug %
ASP 2.77 16.1 2.40 15.7 2.28 18.5 1.55 14.5 1.74 14.7 0.61 8.4 0.48 7.6
THR 0.20 1.2 0.22 1.4 0.15 1.2 0.22 2.0 0.15 1.3 0.16 2.2 0.10 1.6
SER 0.80 4.7 0.69 4.5 0.52 4.2 0.53 4.9 0.56 4.7 0.28 3.9 0.19 3.0
ASN 1.32 7.7 0.93 6.1 1.27 10.3 1.19 11.1 1.71 14.5 0.88 12.1 0.70 11.2
GLU 6.54 38.1 5.52 36.0 4.16 33.8 3.50 32.7 3.60 30.5 1.73  23.9 1.58 25.2
GLN 0.17 1.0 0.43 2.8 0.37 3.0 0.22 2.1 0.20 1.7 0.20 2.8 0.12 1.9
PRO — — — — — — — — — — 0.17 2.3 — —
GLY 0.33 1.9 0.28 1.8 0.11 3.3 0.35 3.3 0.22 1.9 0.19 2.6 0.24 3.8
ALA 1.06 6.2 1.07 7.0 0.91 7.4 0.71 6.6 0.76 6.4 0.42 5.8 0.42 6.7
CITR 0.38 2.2 0.42 2.7 0.28 2.3 0.19 1.8 0.17 1.4 0.06 0.8 0.12 1.9
VAL 0.77 4.5 0.56 3.7 0.38 3.9 0.27 2.5 0.34 2.9 0.24 3.3 0.31 4.9
CYS —_ —_— 0.03 0.2 — — — — — — 0.01 0.1 — —
MET 0.17 1.0 0.19 1.2 — — 0.19 1.8 0.13 1.1 0.09 1.2 0.08 1.3
ILEU 0.31 1.8 0.21 1.4 0.23 1.9 0.25 2.3 0.25 2.1 0.22 3.0 0.15 2.4
LEU  0.35 2.0 0.28 1.8 0.23 1.9 0.26 2.4 0.15 1.3 0.30 4.1 0.18 2.9
TYR 0.17 1.0 0.28 1.8 —_— — — —_— 0.20 1.7 0.21 2.9 — —
PHE — — — — — — — — 0.35 3.0 0.31 4.3 0.28 4.5
a-ABA 0.50 2.9 0.38 2.5 0.27 2.2 0.30 2.8 0.22 1.9 0.23 3.2 0.29 4.6
HIS 0.21 1.2 0.18 1.1 0.12 1.0 0.13 1.2 0.10 0.9 0.14 1.9 0.09 1.4
TRY e — 0.01 0.1 — — — — — — — —_ —_ -
ETHAA 0.30 1.7 0.24 1.6 0.12 1.0 0.17 1.6 0.26 2.2 0.12 1.7 0.39 6.2
LYS 0.40 2.3 0.50 3.3 0.27 2.2 0.33 3.1 0.26 2.2 0.32 4.4 0.26 4.1
ARG 0.42 2.5 0.51 3.3 0.36 2.9 0.35 3.3 0.43 3.6 0.37 5.1 0.30 4.8
Total 17.17 100.0 15.33 100.0 12.33 100.0 10.71  100.0 11.80 100.0 7.26 100.0 6.28 100.0

Note. —:not detected.
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Fig. 15.

Effects of storage temperature and moisture

content of stored paddy on the hot water uptake
ratio of boiled rice (cultivar Sasanishiki).

Note.Moisture content;[]:12%,A :15%,(:18%.
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Fig.16., Effects of storage temperature and moisture
content in stored paddy on the percent of dissolved
solid of boiled rice (cultivar Sasanishiki).

Note. Moisture content;[J:12%,A:15%,(:18%.
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Fig.17, Relationship between the percent of dissolved solid
and hot water uptake ratio (cultivar Sasanishiki).
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Fig.18. Changes in chewiness value of cooked rice when
the paddy stored under different temperature and
moisture regimes (cultivar Sasanishiki).

Note. Moisture content; :12% ,—-—:15%,~---:18%,
Temperature; O :10°C, A:20°C, dJ:30°C.

-79-



Stickiness
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Fig.19. Changes in stickiness value of cooked rice when
the paddy stored under different temperature and
moisture regimes (cultivar Sasanishiki).

Symboles are the same as those in Fig.18.
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Fig.20. Changes in the textural palatability index (TPI)

value of cooked rice when the paddy stored under
different temperature and moisture regimes

(cultivar Sasanishiki).

Symboles are the same as those in Fig.18.
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Fig.21. Changes in chewiness and stickiness values of
japonica nonwaxy cooked rice during storage.

Note;H,J; Sasanishiki,A,A;Koshihikari,v¥,;Nipponbare
@®.0; Akibare
;chewiness, — — — ;stickiness.
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Fig.ZZ.ghanges in chewiness and stickiness values of
indica nonwaxy cooked rice during storage.

Note;A,A;Kousen,@®,C;Bluebonnet,,[]; Te-Tep
;chewiness, — — — —;stickiness.
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Fig.23. Changes in chewiness and stickiness values of
waxy cooked rice during storage.

Note:|§,0; Koganemochi ,A,A;Shinturumochi
®,0; Iwaimochi
;chewiness, — — — —;stickiness.
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Fig.24. Changes in the texture palatability index values
of nonwaxy cooked rice during storage.

Note:Ml;Sasanishiki,A;Koshihikari,®;Akibare
v;Nipponbare,O;Bluebonnet,A;Kousen,[]; Te-Tep.
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Fig.25. Changes in the total protein contentsof milled
rice during storage.

Note:Upper; japonica nonwaxy rice, Middle;indica
nonwaxy rice, Lower;waxy rice.

Symboles are the same as those in Fig.21.22.23.
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Fig.26.Changes in the water-insoluble protein contents
of milled rice during storage.

Note: Upper;japonica nonwaxy rice, Middle;indica
nonwaxy rice, Lower;waxy rice.

Symboles are the same as those in Fig.21.22.23.
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Fig.27, Changes in the water-soluble protein contentsof
milled rice during storage.

Note:Upper;japonica nonwaxy rice,Middle;indica nonwaxy
rice,Lower;waxy rice.

Symboles are the same as those in Fig. 21.22.23.
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Fig.28.Changes in the amylose contentsin rice starch
"during storage.

Note: O ;Kousen, [J;Century Patna, @ ;Akibare
; Koshihikari, A ;Koganemochi, A ; Iwaimochi
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Fig.29.Changes in the fat-by-hydrolysis contents
in rice starch during storage.

Note:Symboles are the same as those in Fig.28.
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Fig.30. Changes in fat acidity during storage.
Note: Symboles are the same as those in Fig.28.
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Fig.31. Changes in pH in cooking liquid during storage.
Note:Symbols are the same as those in Fig.28.
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Fi§.3Z.Changes in the amounts of glutamic acid in
100 milled rice kernels and in the exterior
of 100 cooked rice kernels during storage.

Note:{Upper;milled rice,lower;cooked rice.
®;Koshihikari,l;Sasanishiki,A;Nipponbare
Vi:Akibare,O;Bluebonnet,[]; Te-Tep
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glutamic acid to that of total free amino acids

Note;Upper;milled rice,lower;cooked
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