41
4.1
AOAC 2
Swinkle (1992)
0.06 0.05 % Sriroth (1998)
0.13  0.03%
pH
sulphur dioxide
(Sriroth ,1998)
(flour)
41
3
(%) 17.8368+0.0230 11.5686 +0.0821
*(NX6.25) (%) 0.0588 + 0.0014
*(%)
*(%) 0.3709 £ 0.0223 0.125040.0164
(pH) 7.463 £ 0.006 5317 £0.012
*(%) 98.912+0.929 97.793 +1.162
*(%) 26.15+ 151 18.79+ 1.40
* (%) 73.85¢ 151 81.21 + 1.40
a 3
* (dry hasis)

! AOAC
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4.2
Kofler hot stage microscope

Kofler hot stage microscope
birefringence

birefringence

4.1 Kofler hot stage
microscope

Kofler hot stage microscope

4.2
4.2
Kofler hot stage microscope3
(°Q*
67.7¢ 1.3 726+ 1.6 77.6+1.6
65.3 + 2.2 701 £2.5 74.0+1.9
a 3
* birefringence 2-3
birefringence
birefringence 2-3
4.2
Kofler hot stage microscope 13-25°C

birefringence



stage

(Leszczynski

422

Kofler hot stage microscope
17

LED

%

(reproducibility)

58.6

33

Golachowski, 1988)

4.2.1
birefringence

Leszczynski (1987)

birefringence

1
Kofler hot
4.3
04-1.1
0.64-1.88%

Kofler hot stage microscope
(% 98%)

60.8 C
Kofler hot stage microscope

67.7 65.3 °¢

Kofler hot stage microscope



%

98
95
90
80
70
60
50
40
30
20

43

100%

58.6 + 11
59.4+ 0.9
60.2 + 0.9
611 +0.8
61.7 + 0.7
62.1 £0.7
62.7 + 0.6
63.4 + 0.7
64.2 + 0.7

655+ 0.6
10

%

20%

600  58.3°

41

2 volts

%

2.3

608+ 0.8
61.4 + 0.7
62.0+ 0.5
629+ 04
64.0+ 0.5
65.0 + 0.5

%

100%

58.6°C

Leszczynski

132
1.14
0.81
0.64
0.78
0.77

plot

%
60%

birefringence



20%

41

60%

%

6 volts

%

3



4.3 hall mill
431
(SEM)
mill
42 43
ball il SEM

(rough face)

ball - mill

4.2

SEM

1,000

Baldwin

12

36

ball mill
hall

(1994)



43

43.2

(Maltese cross)

(Garcia
birefringence
4.5

. 1997)

(Jones, 1940)

2,000

birefringence

4.4
birefringence

compound starch

ball mil

Ghost

3



birefringence

birefringence

(1997)

44

400

@

birefringence

Garcia

(b)

38



45

400

birefringence

@)

39

(o)



40

433
X-ray diffraction 4.4 4.6 4.7
B X-ray diffraction pattern
peak d - spacing 15.331, 5.855, 3.973 3.681 peak d-
spacing 5.163 pattern B
Zobel (1964) 2.2 peak d - spacing 15.8, 6.14,
4.00 3.70 peak d - spacing 5.16
C X-ray diffraction pattern peak d -
spacing 5.824, 5.151, 4.946 3.864 pattern C
Zobel (1964) 2.2 peak d - spacing 5.78
512, 485 378
. ball mill 6 12
pattern 4.6 B
peak  pattern peak
peak d - spacing 5.1 (intensity) 1022 911
895 6 12
(degree of crystallinity) ball mill
ball mill 6 12
pattern 4.1 C
peak pattern peak
ball mill 12
20 4 30
jim 2.1
ball mill Tamaki (1997)



44
x-ray diffraction

12

12

(

)

d - spacing, Intensity

d - spacing(°A)

15331
5.855
5.163
3.973
3.681
15.018
5.764
5.092
3.931
3.681
14.718
5.886
5.046
3.966
3.699
5.824
5.151
4.946
3.864
5.824
5.199
4.990
3.870
5.870
5.163
4.881
3.837

Intensity
(counts)
432
682
1022
665
609
404
680
911
636
577
324
642
895
623
582
815
918
900
746
803
900
880
749
785
884
834
702

20

20()

5.76
15.12
17.16
22.36
24.16
5.88
15.36
17.40
22.60
24.16
6.00
15.04
17.56
22.40
24.04
15.20
17.20
17.92
23.00
15.20
17.04
17.76
22.96
15.08
17.16
18.16
23.16

4



4.6

5.0

15.0

25.0 35.0

Diffraction angle (20 )

X-ray diffractogram

42



4.7

Diffraction angle (20 )

t

X-ray diffractogram

43



434
ball  mill
(X - amylase
30
maltosaccharide dextrin amyloglucosidase dextrin 1
glucose oxidase
gluconic acid hydrogen peroxide 1
peroxidase hydrogen peroxide oxygen
hydrogen donor (DH2) () 2 (Pomeranz
Meloan,1994)
spectrophotometer 510
glucose oxidase
glucose + 20 +02 —> gluconic acid + 20 2. (1)
peroxidase
202+ DH2 -> 2HO + s (2)

(p< 0.05) 45

a -amylase
3
4.8

(central region)
(Tamaki , 1997)
X-ray diffractogram  peak
12



45

48

O o LW o

0.5986e+0.0106
7.9034d+ 0.3497
12.4593 e+ 1.1977
15.0837 b+ 0.7780
20.08373+ 1.5760

| (%)

0.62366+0.0216
3.1260 £0.1512
4.8512¢10.2972
8.8762 b+ 0.5254

12.5419a+ 0.3941
(p< 0.05)

45



43.5 '

ball mill 4.6
(p<0.05)

4.2 43

concentric ring

(Morrison , 1994)

12
1.1027 4.2876 288.83%
10381 1.7029 64.04%
(damage)

4.6 1

1.1027¢+0.0128
2.2653 + 0.1006
3.1994e£0.3101
3.4940b+ 0.0856
12 4.2876a+ 0.0799

ball mill
SEM

1.0381e£0.0159
1.1371 + 0.1048
1.3408° + 0.0422
1.5004bt 0.0231
1.7029a+ 0.0230
(p< 0.05)

46

4.9



47

()

49

43.6

55, 65, 75 85 °C
ball mill
4.7-4.10
4.10 411
Leach (1959)
65-75 °C

ball mill. 0,3,6,9 12

4.12-4.15



85 °C
(

0

3

6

9

12

a, ,C.
8 C
(

0

3

6

9

12

a, ,C..

41

48

55 °¢C
3.7222d+ 0.1165
7.0054e+0.1679
13.5171b+ 0.8423
13.2110b+ 0.8591
16.8983at 0.6744

55°¢
0.6000et 0.0804
2.3160d+ 0.1629
4.5391e£0.4029
5.4819bt 0.2199
6.0739az 0.3217

65 °c
40.2826ah+ 1.5860
38.9110b+ 0.9499
39.7052ab+ 0.0989
38.6150bt 0.8335
41.0044a+ 0.8387

65 °c
10.6048e+0.1976
11,2390b+ 0.4222
11,2476b+ 0.3466
11.7096b+ 0.2279
13.0361at 0.2705

7% C

65.7898bt 2.5158
60.6096e+ 1.8802
58.2599e+ 0.9283
69.4728a+ 0.9714

65.9574b+ 1.0720

75°¢C
12.0524e+0.4766
12.2695e+0.4204
13.2828h+ 0.4978
14.4340at 0.0173

14.7165a+ 0.8937

55, 65, 75

85°c
96.6938ax 3.9017
86.2938ht 2.9928
97.4744a%

86.8712b+

4.1519
1.2488
87.7659h

(p< 0.05)

2.3508

59, 69, 75

85°c
16.5467ax 1.0805
16.8453abt 0.2726
17.1759ab+ 0.4717
16.4894ab+ 02700
17.6299a+ 0.1571

(p< 0.05)

48



85 °C

85 °c

12

49

4.10

55 °¢C
2.0836e+0.0129
2.7706d+ 0.0573
3.3109e+0.1609
4.4392bt 0.0942
56741e+0.1318

(p>0.05)

55°¢
0.3090ezx 0.0546
1.1757d+ 0.0533
2.1934e10.1622
3.5082b+ 0.0517
4.9750et 0.0637

65 °¢c
17.7564b+ 0.1350
18.0887b+ 0.2085
15.9154e£0.6603
17.8297b+ 0.3019
18.8132e£0.2547

65 °c
8.7089d+ 0.4392
10.1286e£0.2243
11.3474bt 0.8402
11.4531bt 0.2273
12.5240e£0.1420

75°¢C
30.3013azt 0.3877
28.7076b+t 0.1344
26.5918e+0.1459
30.9313e+0.9356

30.1556e+0.7439

75°c
15.6726b+ 0.7521
15.7709°£0.4727
16.3256° £0.4007
17.3595e10.0755
17.4860e+0.3068

55, 65 75

85 crs

35.9095 £ 0.6340

35.8460 + 0.7626

35.2375 ¢ 0.8034

34.1846 £2.6441

35.3280 £ 1.3305
(p< 0.05)

55, 69, 75

85°c
22.7811° £0.5159
22.9822° + 0.2602
22.2411°10.3212
23.0781°+ 1.0123

26.5519€10.3203
(p< 0.05)

49



4.10

411

50

55 65 75  85°%C

L)
55,60, 70 8 °c



120

50 60

4.12
85 C

413
85 °C

10

12 .

3 .
.6
80 90
)
59, 69, 75
55, 65, 15



4.14 h5, 65, 75
85°C

4.15 59, 69, 75
85 °c



4.7
5 °c
(p<0.05)
(Morrison , 1994)
75 85°C
Morrison, 1994)
48

mill

ball mill (Morrison

55, 65, 75

65 °C

ball mill

4.10
55, 65, 75

65, 75 85 °C
55°¢

85 °c

Tester, 1994)

65, 75

53

(Tester

55

ball

85 °c



437

0,369 12

Brabender unit (BU)

(p<0.05)

(
)
55 °C
0.05)
10 BU

viscograph

(Leszczynski

4.16 4.17

Brabender viscograph

1

Brabender viscograph

ball mill
Brabender viscograph
4% 6 %

1000

1,000 BU cartridge

4.16 4.17

411 4.12

(p<

Brabender viscograph

(p<0.05) Brabender
15

Golachowski, 1988)



55

(Katz, 1938) (p<0.05)
ball  mill

Brabender viscograph

95°, 95 °c 20 1 50 °c, 50 °C 17

breakdown
95 °C 20
sethack
50 C (Park, Kim Kim, 2001)
ball mill
breakdown
sethack

95 °C 20 50 °C



411
viscograph

95 °c (BU)
95 °¢ 20
50 °¢ (BU) (C)
5 C 17 (BU)
Breakdown (BU) |A-B|
Setback (BU) |C-a]

a, ,C..

(BU) (8)

0
65.132+0.23
10.05a£0.09
85.77ah+ 0.40
23.77ab+ 0.40
901.67a£5.77
783.00a+ 7.00
440.33a+ 1.53
588.33a+ 5.69
542.67ai 451
46133at 7.23
313.33a£9.07

4%
()

3 6 9
63.90b+ 0.00 62.90c£0.17 62.13d+0.23
9.15b+0.00 8.35°+0.09 8.05d+ 0.09
87.03"+ 1.17 87.00s£0.56 86.63s+ 0.40
24.53s 1 0.68 24535+ 0.43 24.255£0.17

815.00b+ 17.52
740.00b+ 9.00
432.33s+ 3.06
590.00s+3.61
549.00s+3.61
382.67ht 14.50

225.00bx 14.11
(p<0.05)

174.33° + 6.51
701.33° £3.79
422.67b+ 551
577.67b% 10.50
538.01ab+ 1.14
351.67°+2.52
196.67° +4.04

735.00d+ 5.29
673.000£8.72
411,000+ 2.65
575.33b% 0.58
536.33bt 3.21
324.00d+ 4.58
159.67d +5.69

Brabender

12
60.50° + 0.00
7.00e£0.00
84.13bt 1.72
22.580+ 1.30
679.67e+4.04
619.00e+ 1.73
391.33° + 1.53
552.33°+ 1.53
515.33° + 153
288.33e+5.51
127.33e42.52

i



4.12
Brabender viscograph

95 °¢ (BU)
95 °¢ 20
50 °c (BU) (C)
50°c 17 (BU)
Breakdown (BU) A-B
Setback (BU) |C-A

a, ,cC..

(BU) (B)

(p>0.05)

0
67.60a+0.00
11.452+0.00
76.03£0.23
17.20£0.09
583.67a+ 6.81
314.33a+ 2.08
215.33a+ 1.53
400.00a+ 1.00
394.00a+ 1.00
368.33a+ 5.1
183.67a£6.11

3
66.90b+ 0.00
11.15b+ 0.00
77.03 £ 1.00
17.87+0.63
562.33bt 4.93
312.67a+ 3.51
216.67a+ 2.89
401.67a+ 4.04
388.33a+ 5.03
345.67bt 2.08

160.67bct 1.53
(p<0.05)

6
66.10C+ 0.00
10.45° + 0.00
76.17 +0.23
17.25+0.09

560.67hc£5.13
309.33b+ 3.06
213.67s£0.58
393.67abt 551
389.003+ 5.00
347.00bt 4.58
167.00b+ 4.36

6%

9
65.40d+ 0.00
10.15d+ 0.00
1653+ 1.17
17.53+0.68
550.00° £3.61
304.67b% 5.51
212.67b% 2.52

395.67ab ¢ 2.08
386.33abt 1.53
337.33° £2.31
154.33°£4.16

12
64.40° + 0.17
9.35¢e+ 0.09
76.53 £0.40
17.53 £0.40

535.00d+ 8.72
297.00° £4.00
208.33b+ 3.06
391.00b+ 6.08
379.33bz 6.11
326.67d+ 6.11
144,000+ 7.55



4.16
4%

50

4.17

20

20

6 %

heating

95

40 60 80
()
Brabender viscograph
temperature (°C) cooling
40 60 80
()

Brabender viscograph

100

50

100

58
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438 Rapid visco analyser (RVA)
ball - mill
RVA
Brabender viscograph 4% 6 %
418 419
Brabender viscograph
RVA
2 RW 20
Brabender viscograph 413 414 ,
, : : 95 °c,
(trough), 50 °c 50 °c 2.1
Becker, Hill Mitchell (2001) maize
grit disk mill impeller mill impeller mill
RVA disk mil
breakdown
setback
50 °c
ball - mil
Brabender viscograph breakdown setback

50 °c



413

(RVU) (A)
95 °¢ (RWU)
(RVU) (B)
50°c (RW) (C)
50 °c 21 (RW)
Breakdown (RVU) IA-BI
Sethack (RWU) |C-A

. C ..

0
67.42a+0.03
95.52a+0.09
4.92ah£0.05
167.98a£6.18
164.5731 7.69
110.39a+ 1.54
122.96a+ 1.68
129.31a+ 1.05
57.59a+4.64
45.01a+4.66

3
66.74a+0.47
95.30ab+0.21
4.99a+0.08
155.71b+ 2.13
152.24bt 1.25
109.95a+ 1.69
124.90* £2.45
130.03a+ 1.04
45.780b%0.90

30.81bt 3.84
(p<0.05)

6
65.400£0.66
95.00eb+ 0.30
4.80bc£0.15
145.19c+ 0.43
144.72¢+0.14
104.09b+ 0.57
118.3%¢ 112
124.10b+ 3.00
41.10° + 0.19
26.79hct 1.09

%

9
65.58h+ 0.92
95.08abt 0.93
4.78hc+0.13
137.72d+ 2.38
137.10d+ 2.00
100.88e+2.12
114.05e£2.18
120.30e+ 1.52
36.91d+ 0.75
23.66al+ 0.61

RVA

12
65.100+ 0.52
94.54b10.16
4.68e+ 0.02
129.61e+ 1.69
129.2%9e+ 1.64
95.51d+ 1.09
108.90d+ 0.64
115.24d+ 081
34.18d+ 1.72
20717+ 1.12



414

(RVU) (A)
95 °¢ (RVU)

(RVU) (B)

50 C (RW) (0)

50 °c
Breakdown (RVU) IA-BI
Sethack (RVU) |C-a|

ahbc..

2.1

(RVU)

0
70.12a£0.23
88.44a+0.70
4.17a+0.06
103.36a+ 1.09
96.13a0.11
50.00a+ 0.60
69.07ai 0.63
80.95a+ 0.29
53.18at 1.25
34.29a+ 0.69

3
69.32bi 0.23
88.55a+ 0.80
4.17a£0.06
100.36bt 021
93.80b0.33
49.77a+0.50
68.95a+ 1.04
79.780£0.28
50.59h£0.30

31.41bt 1.20
(p<0.05)

6
68.790£0.46
87.90a+ 0.24
4.13a+0.02
102.22a£0.58
94.59b£0.47
49.88a+0.46
69.13a+0.45
80.71a+0.36
52.35a10.37
33.10ab+0.48

6%

9
67.70e+0.22
87.78at 0.37
4.12a+0.03
99.93bt 0.87
92.75° + 0.92
48.02b+0.97
67.30abt 1.23
78.27° £ 0.89
51.91ab£0.15
32.62ab+0.41

RVA

12
66.90d+ 0.32
86.35p10.57
3.99p£0.05
97.51°£0.60
89.17d+ C13
46.73°+0.18
65.90bz 1.12
75.98d+ 0.33
50.780£0.78
31.60bt 1.69



418
4% RVA

4.19 | ,
6 % RVA

62



63

439 DSC
ball mil
DSC (p<0.05)
4.15 4.16
(Morrison . 1994)
2 . (To)
6 °C (Tp)
(Te) 3 2%
2 . To
T Te 912 2%
12 . 20
12 % 45 ,
birefringence birefringence
1 To
Tp
Te
(Ah) (p<0.05)
ball mill 0C-1,4-glucosidic
(Morrison , 1994) peak  thermogram
4.20

421



4.15

T0

Tp

DSC

Co*

Te

64

Ah (Jlg)

0 59.562a+ 0.569 63.360ax 0281 75.733a+ 0.577 19.672a+ 0.421
3 56.238bt 0.198 62.807bt 0.341  73.922b: 0.686  15.909b+ 0.636
6 54.485e+0.119  61.682e+0.069 73.689b+ 1.086 14.189e+0.305
9 54.498e+0.193  61.447e+0.243  73.955b+ 0.434 13.640e£0.204
12 53.575dt 0.117  60.145d+ 0011 73.322b+ 0.957  11.982d+ 0.579

abc. ' (p<0.05)

*To (onset temperature)

Tp (peak temperature)
Te (conclusion temperature)
An
4.16
DSC
Co* Ah (Jg)

() To Tp Tc
0 61.890a+ 0.437 67.598a+ 0337 8l.444at 0330 15.973a+ 1.143
3 59.589b+ 0.395 66.391b+ 0.023 79.933b+ 0.306 15.238abt 0.241
6 57.655e+ 0.332  66.091bt 0.121  79.733b+ 0.611  14.597bct 0.235
9 54.494d+ 0.497  65.417Ct 0.239  79.300kt 0.177  13.929° +0.360
12 52.320e+ 0295 65.491°£0.192 79.311b+ 0.934 12.352d+ 0.228

a, ,C.. (p<0.05)

*To (onset temperature)

Tp (peak temperature)

Te (conclusion temperature)
AH



endothermic heat flow { MW ) pmg

40

4.20

421

40

60 80 100 120
( )
,  DSC thermogram
60 80 100 120
( )

DSC thermogram

12

65



4.17

%

(p<0.05)

98
95
90
80
10
60
50
40
30

4.3.10

4.18

417

98%

0 .
58.6ax 0.8
59.43£ 0.6
60.2az 0.5
61.13t 05
61.7at 0.4
62.1at 0.3
62.7at 0.4
63.3az 0.3
64.1a+0.3

%

51.7b% 11
53.9 £ 09
55.8b% 0.9
571.7 £ 0.8
58.7 £ 0.8
59.5b+ 0.8
60.30£0.9
61,10+ 0.9
61.9pb£1.0

00

6 .
50.2lc+ 0.6
52,51t 0.3
54.4ex 0.2
56.5lct 0.3
57.7kc+ 03
58.7tct 04
59.5hct 0.3
60.3fct 04
61.2fct 04

%

birefringence

(C)

9 .
49.1cdt 1.6
51.3cdt 1.3
53.1cdt 1.0
55.3al+ 0.8
56.5e10.7
57.7d+ 0.6
58.4d+ 0.6
5.1d+ 0.7
59.9d+ 0.7

66

ball mil

%

12 .
481d+ 05
50.8d+ 0.8
529d+ 08
55.0d+ 08
56.6e£0.8
57.8elt 0.6
58.8elt 0.6
59.7 cdt 0.6
60.6a +0.5

(p<0.05)



67

4.18 : %
% (°C)
0 . 6 . 9 . 12 .
98 60.8ax 0.7 594at 03 585kt 0.6 56.9d+ 08 56.1d+1.2
95 61.4a+0.6 60.1a+ 03 59.3bct 05 58.0d+0.7 57.2d+ 11
90 620at 04 60.9abt 0.3 60.1bct0.4 59.1cd0.7 58.5d+ 08
80 63.0a£0.3 622abt 0.5 61.4710.4 60.7dd+0.5 60.2d+ 08
70 63.9a+ 02 63306 625bct 04 61.9a+0.5 61.5d+0.8
60 65.0a+ 03 64.4ap+0.7 636bct 04 63.1ct0.4  62.8°+ 09
abec.. (p<0.05)
98 % 4.22
3 .
3-12
0-12 . 4.8
(5-100 pm
2.1)
3

(4-35 pm 2.1)



68

{I
0 3 6 9 12 15
()
422
44
ball mil
Brabender viscograph, RVA 1DSC
Brabender viscograph ~ RVA
Thiewes  Steeneken (1997) 4.19 DSC
Perin Emer  DSC-7 10 Ny
1:2
peak peak
10 °0/ 40-110 °c 16

33
4.20
4.21



69

RVA
3d
21,50 £0.01
1
12.2

25
122

21
160

Brabender viscograph RVA

419
Brabender viscograph RVA
Brabender viscograph
PT 100
(@) 460 £ 0.05
50°C( )
50 °c 15
—>9%°C (</ )
9%°c( ) 20
9 °¢c 15
—>50°c (°0/ )
50°( ) 17
(rpm) 75(700cmg cartridge)
6%
Steeneken (1997)
(peak viscosity) 1,000 BU
- ' cartridge
profile standard 1
12.2 °clu

Haase, Mintus

1.5°0/
42 93

(peak viscosity),

Weipert (1995)
Brabender viscograph RVA Brabender viscograph

RVA 4 profile

(trough),

4%
Thiewes

cartridge

RVA
13

1
13, 22,
10
(final
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viscosity) profile standard 1
13 Brabender viscograph
4.20
Brabender viscograph RVA RVA
Brabender viscograph 2-4 °C
Brabender viscograph
RVA
RVA block
. 1996 Hazelton ~ Walker RVA thermocouple
RVA
block block
block

(apparent viscosity)

Brabender viscograph
RVA (To) DSC
DSC
Brabender viscograph RVA

10 BU 20 RW Brabender
viscograph RVA
(Tp) DSC
Brabender viscograph ~ RVA
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Brabender viscograph RVA, DSC

12

W N WO N WO O N WD -

Brabender
viscograph
65.4
65.0
65.0
63.9
63.9
63.9
62.8
62.8
63.1
62.4
62.0
62.0
60.5
60.5
60.5

RVA

67.40
67.45
67.40
67.03
67.00
66.20
66.16
65.05
64.98
64.58
66.40
65.75
65.36
65.35
64.50

T0
60.246
59.282
59.157
56.493
56.273
56.097
54.356
54.508
54,501
54.653
54.559
54.281
53.684
53451
53591

(c) ' 1
DSC
Tp

63.682
63.166
63.232
62.464
62811
63.146
61.718
61.725
61.603
61.726
61.280
61.334
60.144
60.156
60.135

Te
76.066
75.066
76.066
74.566
73.200
74.400
72,933
73.200
74.933
73.933
74.000
13,533
74133
73.560
12.266

T

5.1
59.0
57.6
50.8
518
529
49.7
509
49.9
50.8
48.7
41.7
48.4
48.4
47.5

71
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420 ( )
Brabender viscograph ,RVA DSC

Co '
Brahender  RVA DSC

() viscograph To Tn Te

0 1 676 6985 61571 67293 81666 616
2 676 7025 62388 67.959 81066  60.3
3 676 7025 61711 67541 81600  60.6

3 1 669 6948 59.894 66.418 80.266  59.6
2 669  69.05 59.143 66.380 79.666  59.1
3 669 6940 59.730 66376 79.866  59.6

6 1 661 6825 57.980 65980 80.400 589
2 66.1  69.08 57669 66.072 79.600 589
3 66.1 69.03 57316 66.220 79.200 57.8

9 1 654 6780 54080 65226 79533 576
2 654 6745 54357 65685 79.800  57.0
3 654 6785 55046 65340 79466  56.0

2 1 643 6673 52167 65322 78266  56.2
2 646 6670 52134 65700 79.600  54.8
3 643 6727 52660 65452 80.066  57.2

DSC
birefringence
DSC

birefringence



DSC

98%

(p<0.01)

DSC
RVA

(404)
309

13

DSC
3
% 100%
421
08
( , 2542) !
421
50-95°C
3 mg 5
34 4
4 %
15 Brabender viscograph
30
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Brabender viscograph, RVA, DSC

RVA

(C)

X
Brabender viscograph
Brabender viscograph
Brabender viscograph
Brabender viscograph

RVA
RVA
RVA

(p<0.01)

Y =0.744X + 19.295
Y =1.060X- 11.935
Y =1.072X- 5.104
Y =1.274X-5.080
Y = 1.374X- 36.063
Y = 1.285X- 22435
Y = 1.576X- 28.982
Y =0.436X + 40.544
Y =0.325X +49.426
Y =0.460X + 31.164
Y =0477X + 37.856
Y =0.591X + 44.614

0.933
0.747
0.947
0.861
0.772
0.905
0.850
0.945
0.884
0.702
0.912
0.866

74
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