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Abstract

The objective of this study was for developing the prototype processes for
glutinous rice roasted in bamboo joint. Effects of processing parameters including
citric acid concentration (0, 1 and 2% (w/w)) and conditioning of glutinous rice after
steaming for 0, 45 and 60 minutes at room temperature were investigated. The
products were commercially sterilization at 120° to achieve Fg of 8 minutes. After
the sterilization process, qualities of the products including hardness, adhesiveness,
whiteness index and pH were measured. The optimized parameter which gave
satisfied overall product’s qualities were using 2% citric acid concentration and
conditioning for 45 minutes. The proc:jucts ha'd hardness of 12774.62+2580.47 g.,
adhesiveness of 763.32+26.7939 gs., whiteness index of 20.84+0.0798 and pH of 4.79
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nsvnattunseinge (Fo)
J o al .
\Waduna ( Hardness wag Adhesiveness )
n1579d ( Whiteness Index )

Arrudunse-ang (pH)
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M99 N1 ﬂ']ﬁ“']i]‘ﬂ“'iauﬁflﬂﬂﬂ

gaumpil
a1
a3 @b a6 a2
0 288 29.6 29 2938
1 289 29.7 29 309
2 289 296 29 293
3 288 296 29 285
1 288 29.6 29 338
5 30.1 298 296 453
6 32.3 303 31 55.4
7 35.1 31.1 33.1 66.2
8 38.2 324 365 736
9 418 30.2 393 803
10 a5.7 36.5 422 87.4
11 50 39.3 45.4 93.9
12 50.7 425 a9 102.2
13 60 46.1 526 1104
14 658 50.1 56.7 1175
15 683 54.4 60.8 120
16 72.5 589 60.8 1203
17 75.9 63.1 68.6 120.1
18 79.2 67. 723 120
19 82.2 715 758 120.1
20 84.8 75.2 79 1199
21 873 78.7 818 1199
22 90 8738 84.6 1198
23 925 84.7 87.1 120
24 94.5 87.2 89.4 1199
25 96.4 89.6 91.4 1198
26 98 915 933 1202
27 99.5 933 95 120
28 100.9 95 96.6 120
29 102.2 96.6 98.1 1199
30 103.4 98 99.5 119.7
31 104.6 993 100.7 1199
32 105.7 100.5 1019 1198
33 106.6 1016 103 1198
34 1076 1026 104 120
35 1084 103.5 105 119.7
36 109.2 104.4 105.9 1199
37 1099 105.2 106.8 1198
38 1106 106 107.5 1196
39 1112 106.7 108.2 1196
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grunnil

van

a3 18 5 a6 a2
40 111.8 107.4 109 119.7
41 1123 108.1 109.6 1197
42 1128 108.7 110.2 119.8
43 113.2 109.3 110.8 119.6
44 1137 109.8 1113 119.7
45 114 110.2 111.8 119.9
46 1144 110.7 1123 119.7
47 1147 1111 1127 119.6
48 115.1 111.6 1131 119.6
49 1153 112 1135 11907
50 115.6 1124 113.9 1197
51 1H6.9 1127 114.2 119.6
52 116.1 113 114.6 119.8
53 116.3 1134 114.9 119.6
54 116.5 113.7 115.2 119.6
55 116.5 1139 1153 114.6
56 1T5% 114 1149 101.2
S 114 113.8 114.2 96.9
58 1122 113.1 1152 86
59 109.8 1118 1118 73.6
60 107 110.2 110.1 64.8
61 103.6 108.2 108 58.7
62 100.2 105.8 105.7 56
63 969 103.1 1033 53.8
64 93.6 100.2 100.7 519
65 90.6 97.4 982 50.3
66 87.8 94.6 95.6 48.7
67 95.1 92 93.2 474
68 822 89.6 90.8 a7.2
69 2.9 87.2 88.5 a7.7
70 78 85 86.3 49.1
71 763 83.1 84.4 49
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é 13 g
A9 N.2 nrsyan lunseldsvesdiavay

QIR
AN
@e2 | @aw3 | dgd
0 5l 31.8 30.8
1 2l 31.6 30.5
2 Lyl a1.9 30.9
3 511 518 30.9
4 311 | 319 | 309
5 o 31.8 S
6 a1l 32 30.9
i 57.3 33.8 33.6
8 43.6 45.3 382
9 49.2 55.4 40.6
10 56.1 66.2 4713
i1 60.3 73.6 52.3
12 66.5 80.3 -
12 73.2 87.4 64.8
14 77.6 98,9 70.1
15 80.1 102.2 5
16 86.8 110.4 79.6
17 90.4 117.5 84.3
18 94.7 120 88
19 5.5 112.8 88.8
20 96 119.6 89.5
21 96.8 L1077 90.5
22 97.6 119.9 91.5
23 98.6 119,77 92.2
24 995 120.4 93.6
25 100.4 119.8 94.9
26 101.2 119.5 96.2
27 102 119.8 B7.a
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L3817

de 2 18 3 de 4
28 1027 | 1198 | 985
29 103.4 | 1197 | 996
30 104.1 | 1201 | 100.6
31 1048 | 1195 | 1015
32 105.4 | 119.6 | 102.4
33 106 119.7 | 1034
34 106.6 | 119.6 | 104.2
35 107.2 | 119.8 105
36 107.8 | 119.7 | 105.7
37 1083 | 119.7 | 106.5
38 1088 | 119.7 | 107.2
39 109.2 | 119.7 | 107.8
40 109.7 | 1197 | 108.4
a1 1101 | 119.8 109
42 1105 | 119.7 | 109.5
43 1109 | 1195 110
44 11T 0. 7y1 1865
45 11855 | (@197 111
46 Tyl IR 114
47 1122 | 1195 | 1119
48 1126 AL M | 1125
49 112.9 | 119.6 | 112.6
50 113.2 | 119.7 113
51 1134 | 1195 | 1133
52 113.7 | 119.6 | 113.7
53 1139 | 1196 114
54 1142 | 119.6 | 1143
55 1144 | 119.6 | 114.6
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LI81

@e 2 a1 3 ae ad
56 | 1146 | 1196 | 1148
57 | 1148 | 1196 | 115.1
58 | 1151 | 1195 | 1153
59 | 1153 | 1195 | 1155
60| 1155 | 1196 | 1157
61 | 1156 | 1195
a5 8/ N/ 98 1162
63 116 | 1193 | 116.3
66 | 1161 | 1195 | 1165
65/t Aths \ paniD &7 1dew
66 | 1164 | 1194 | 1168
61 | 4166 11967 [At7
68 | 1167 | 1195 | 171
69 | 1168 | 1196 | 1172
e e e L A T )
7 17 | 1193 | 1175
721 17y | 1193, ] 1176
. 2| i |(Bider (7
76 | 176 | 1199 | 1178
75 | 1175 | 1194 | 1179
2%~ b 176 4 weM| " 13
77 | 1175 | 1145 | 118
78 | 1162 | 103 | 1179
79 | 1141 | 972 | 1175
80 | 1116 | 879 | 117
81 | 1091 | 746 | 1161
82 | 1058 | 659 | 115
83 | 1026 | 605 | 1135
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gauupil

nan

@y 2 awe 3 dea
84 99.7 58,7 1119
85 97.2 57.1 110.1
86 94.8 55.6 108.1
87 92.8 50,2 106
88 90.7 52.9 104
89 88.7 51,8 102
90 86.7 50.6 100.2
91 84.8 49.6 98.4
92 83 48.6 96.5
93 81.3 47.7 94.7
94 79.7 46.8 92.9
95 78 a6 91.2
96 76.4 453 89.6
97 74.9 44.6 88
98 73.5 43,9 86.4
99 72.1 43.2 84.8
100 70.7 42,6 83.2
101 69.5 a2 81.7
102 68.2 415 80.3
103 67 a1 - 788
104 65.8 40.5 77.4
105 64.6 40 76
106 63.6 39.6 74.6
107 62.5 39.2 73.3
108 615" 38.7 72
109 60.5 383 70.7
110 59.5 37.9 69.4
111 58.6 376 68.2
112 57.7 37.2 67.1
113 56.8 36.9 65.9
114 56 36.6 64.9
115 55.1 36.3 63.8
116 54,3 36 62.8
117 53,6 35.9 61.9
118 53 35.8 61
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d = J ar s
A1519% N.3 waasman sIasziaumMwilleduinvasinunaty

70874 AN Hardness (g) Adhesiveness (g sec)
1 7540.67 -21532
2 10384.46 -305.73
C 3 9257.99 -288.53
4 8414.24 -234.94
\ndp 8900.34 -261.13
1 4749.81 -187.09
2 7300.30 -437,69
€450 3 851434 -1228.87
4 9252.72 -1291.31
Wdy 7450.29 -786.24
1 5365.89 -656.62
2 9631.14 -606.61
Cas1 3 11677.18 -960.21
4 15374.14 -501.62
iy 10512.09 -691.27
1 9797.94 -756.86
X 12144.93 -746,70
cas2 3 12993.74 -746.84
4 1604187 -802.87
\ady 12704.62 76332
1 921130 -965.92
2 12068.96 -831.20
€600 3 14736.95 963,64
4 11081.31 -1408.35
\dv 11774.51 -1042.28
1 5984.62 -790.96
2 823536 -995.06
c601 3 10117.46 -1437.27
4 8735.63 91392
wde 8268,27 -1034.30
1 482529 -1210.69
2 744050 -1063.69
602 3 10224.92 -1013.68
4 11677.84 -1376.31
\adiy 8542.14 -1166.09
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fhathe | asedl | L " b X b Z U a b
1 50.05 | 11.12 | 10.35 | 19.63 | 18.46 | 14.89 | 4296 | 9.16 | 7.48

2 50.05 | 11.19 | 10.27 | 19.65 | 18.46 | 1492 | 4296 | 9.22 | 7.43

3 50.05 | 11.22 | 10.32 | 19.65 | 18.46 | 14.90 | 4296 | 9.24 7.46

a4 50.05 | 11.19 | 10.26 | 19.65 | 18.46 | 14.92 | 42,96 | 9.22 7.42

5 50.05 | 11.24 | 10.33 | 19.66 | 18.46 | 14.90 | 4297 | 9.26 7.46

C 6 50.06 | 11.29 | 10.25 | 19.67 | 18.47 | 14.94 | 4297 | 9.30 7.41
7 50.05 | 11.22 | 10.24 | 19.65 | 18.46 | 14.93 | 4296 | 9.24 7.41

8 50.05 | 11.36 | 10.24 | 19.68 | 18.46 | 14.94 | 42.97 | 9.36 7.40

9 50.05 | 11.29 | 10.22 | 19.67 | 18.46 | 14.94 | 4297 | 9.30 7.39

10 50.06 | 11.31 | 10.20 | 19.68 | 18.47 | 14.96 | 4298 | 9.32 7.38

LQE\IEJ 50.05 | 11.24 | 10.27 | 19.66 | 18.46 | 14.92 | 4297 [ 9.26 7.42
fege | asell | L | & | % | X Y < L a b
i 49.05 | 12.45 | 12.34 | 19.05 | 17.64 | 13.34 | 42,00 | 10.23 | 8.68

2 49.04 | 1250 | 1232 | 19.05 | 17,63 | 13.34 | 41,99 | 10.27 | 8.66

3 49.05 | 1245 | 1233 | 19.04 | 17.63 | 13.34 | 4199 | 10.23 | 8.67

q 49.06 | 12.43 | 12.35 | 19.05 | 17.64 173.351 42.00 | 10.21 | 8.68

5 49,07 | 12.40 | 12.36 | 19.05 | 17.65 | 13.34 | 42.01 | 10.19 | 8.69

C450 6 49.05 | 12.47 | 12.33 | 19.05 | 17.63 | 13.34 | 41,99 | 10.25 | 8.67
% 49.04 | 1250 | 12.32 | 19.05 | 17.63 | 13.34 | 4199 | 10.27 | 8.66

8 49.04 | 12.50 | 12.32 | 19.05 | 17.63 | 13.34 | 41.99 | 10.27 | 8.66

> 49,04 | 12,50 | 12.32 | 19.05 | 17.63 | 13.34 | 41,99 | 10.27 | 8.66

10 49.06 | 12.43 | 12.35 | 19.05 | 17.64 | 13.34 | 42.00 | 10.21 | 8.68

LQ%EI 49.05 | 12.46 | 12.33 | 19.05 | 17.64 | 13.34 | 42.00 | 10.24 | 8.67
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fheth | asad | L a* b* | X. | Y z I a b
1 52,08 | 11.81 | 9.72 | 21,58 | 20.22 | 16.74 | 42.25 | 9.89 7.56

2 52,10 | 11.97 | 9.75 | 21.62 | 20.23 | 16.74 | 42.18 | 9.89 7.43

3 52,10 | 12.03 | 9.75 | 21.64 | 20.23 | 16.74 | 42,18 | 9.95 7.53

4 52.12 | 11.88 | 9.79 | 21.63 | 20.25 | 16.74 | 42,18 | 9.95 7.48

5 52.09 | 12.03 | 9.73 | 21.63 | 20.22 | 16,74 | 42,18 | 9.89 7.50

Cas1 6 5211 | 11.97 | 9.77 | 21.63 | 20.24 | 16.74 | 42.20 | 9.88 .55
T 52,10 | 11.99 | 9.76 | 21.63 | 20.24 | 16.74 | 42.20 | 9.88 1.55

8 52.14 | 11.83 | 9.82 | 21.63 | 20.27 | 16.74 | 42.20 | 9.88 7.49

9 52,14 | 11.81 | 9.83 | 21.63 | 20.27 | 16.74 | 42.22 | 9.89 7.52

10 52,14 | 11.81 | 9.83 | 21.63 | 20.27 | 16.74 | 42.24 | 9.89 7.52

LQ%JEJ 52,11 | 1191 | 9.78 | 21.63 | 20.24 | 16,74 | 4220 | 9.90 T.51

fhathe | afadt | L* E\ b* X i z i a b
1 53.76 | 9.88 | 7.58 | 26,40 | 24.68 | 15.04 | 42,53 | 9.77 | 7.19

2 A 6 s2/8 1 752 | 26,41 =22 68Mels 06NN 42.50, | WO/ 7 .21

3 BITE \ N9 7.54 | 26.41 | 24.68 15.06 42,55 9.79 1:21

a4 53.76 | 9.91 7.57 | 26.41 | 24,68 | 15.04 | 42.56 | 9.80 7.24

5 53.76 9.88 7.55 | 26.40 | 24.68 | 15,05 | 42.53 | 9.75 7.20

ca452 6 5376 | 9.86 7.55 | 26.40 | 24.68 | 15.05 | 42.52 | 9.76 7.22
fi 53.76 | 9.86 7.54 | 26.39 | 24,68 | 15.05 | 4253 | 9.77 7.22

8 53.81 | 9.62 7.65 | 26,39 | 24,73 | 15.04 | 4255 | 9.76 7.26

9 53,81 |~ 265 7.64 | 2639 | 24,73 | 15.04 | 42.54 | 9.79 1.27

10 53.82 | 9.60 7.66 | 2639 | 24.74 | 15.04 | 4255 | 9.77 T.2T

La?ia 58.78  9.81 7.58 | 26.40 | 24.70 | 15,05 | 4254 | 9.77 1.23
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fog | A%l | L¥ a* b* X ¥ Z L a b
1 49.80 | 12.87 | 11.34 | 25.95 | 24.72 | 1596 | 43.72 | 10.36 | 8.87
2 49.84 | 12.71 | 11.61 | 25.95 | 24.76 | 15.96 | 43.76 | 10.22 | 8.90
3 49.87 | 12.63 | 11.62 | 25.97 | 24.79 | 1599 | 43.79 | 10.15 | 8.91
4 49.81 | 12.84 | 11.52 | 2596 | 24.73 | 1599 | 43.73 | 10.34 | 8.95
S 49.84 | 12.87 | 11.64 | 2599 | 24.76 | 1595 | 43.76 | 10.36 | 8.92
C600 6 4997 | 1258 | 11.74 | 2595 | 24.79 | 1593 | 43.79 | 10.11 | 8.98
7 4985 | 12.66 | 11.74 | 2595 | 2477 | 1591 | 43.77 | 10.18 | 8.98
8 49 85" 1 2,69 1T.66™"25:97.| 247 | 1596 | 43.77 | 10.20 | 8,93
9 49.83 | 12.74 | 11.59 | 25,95 | 24.75 | 15.97 43.75l 10.24 | 8.89
10 49.85 | 12.66 | 11.64 | 25.96 | 24.77 | 1596 | 43.77 | 10.18 | 8.92
LQ??IEJ 49.85 | 12.73 | 11.61 | 25.96 | 24.76 715.96 486 | 1023 | 893
fheths | aset | L* a* b* X X z L a b
i 51.73 | 13.30 | 12.53 | 27.53 | 25.68 | 14.91 | 43,67 | 10.60 | 8.28
2 BA S AS@ N 1207 | IS D L0 Tkl P NA3.73 | W54 | 8.33
3 51.80 | 13.29 | 12,65 | 27.60 | 25.75 | 14.91 | 43,75 1061 | 8.35
4 bhoadl TRy | AZEE L 07AY [T28:05 - bhal | 43,7591 18.82 | 8.35
5 51.80 | 13.29 | 12.58 | 27.60 | 25.75 | 14.94 [ 43.75 | 10.61 | 8.32
C601 6 51.80 | 13.29 | 12.65 | 27.60 | 25.75 | 14.91 | 43.75 | 10.61 | 8.35
7 51.80 | 13.29 | 12.65 | 27.60 | 25.75 | 14.91 | 43.75 | 10.61 [ 8.35
8 51.80 | 13.32 | 12.65 | 27.61 | 25.75 | 14.91 | 43,75 | 10.63 | 8.35
g 51.81 | 13.27 | 12.66 | 27.6Q. | 25.76 | 14.91-| 43.75 | 10.58 | 8.36
10 51.80 | 13.29 | 12,58 | 27.60 | 25.75 | 14.94 45.75 10.61 | 8.32
Laa‘tl 51.79 | 13.28 | 12.62 | 27.59 | 25.74 | 14.92 | 43,74 | 10.59 | 8.34
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‘?@asﬂ"\a adadt | L¥ g b* Xj Y Z I a b |
| 5283 | 14.41 | 14.00 25.56 | 23.74 | 14.17 4377 | 9.57 7.14
2 5285 | 14.33 | 14.04 25.56 | 23.76 | 14.17 4375 | 9.50 | 7.16
3 52.84 | 14,36 | 14.04 25.56 | 23.75 | 14.16 43.74 | 9.52 7.16
al 52.88 | 14.23 | 14.11 25.57 | 23.79 | 14.16 43.78 | 9.41 721
5 5286 | 14.31 | 14.06 2557 | 23.77 | 14.17 43,76 | 9.48 7.18
C602 6 52.84 | 14.41 | 14.03 2557 | 23.75 | 14.16 43.73 | 9.57 7.16
T 52.90 | 14.21 | 14.15 2557 | 23.82 | 14.16 43,80 | 9.50 1:23
8 52.88 | 14.20 | 14.12 25.57 | 23.80 | 14.16 4378 | 9.58 7.21
9 5290 | 14.12 | 14.15 2557 | 23.82 | 14.16 43.80 | 9.31 7.23
10 5290 | 14.15 | 14.15 2558 | 23.82 | 14.16 43.80 | 9.34 7.23
LﬂalEJ 5287 | 14.27 | 14.09 2557 | 23.78 | 14.16 4377 | 9.48 7.1&




=i ' ) ' 1
A19199 .5 ANA1TUNTA-A19 (pH) Y89Y1viaIY

Example pH

C 5.51
TSP 5.22
Ca50 5.55
Ca51 4.85
Ca52 4.79
C600 5.57
C601 5.05
C602 4.48
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One-way ANOVA: Hardness versus 45 min

Source DF 55 MS F P
45 min 2 56429169 28214584 3.03 0.099
Error ] 839228863 9325429

Total 11 140358032

S = 3054 R-Sq = 40.20% R-Sg(adj) = 26.92%

Individual 289% CIs For Mean Based on

Pooled StDev

Level N Mean StDev ———shosemmEr o Fom e Rt

450 4 7454 19750 — == it )

451 4 10512 4174 (-———— - Ko e )

452 4 12745 2580 (== === e )
e Fmm o o ———
4000 8000 12000 16000

Pooled StDev = 3054

Grouping Information Using Fisher Method

45 min N Mean Grouping
452 4 12745 A
451 4 10512 A
450 4 7454 A

Means that do not share a letter are significantly different.

Fisher 99% Individual Confidence Intervals

All Pairwise Comparisons among Levels of 45 min

Simultaneous confidence level = 97.55%

45 min = 450 subtracted from:

45 min Lower Center Upper ----- === e +
451 -3960 3058 10075
452 —1787 5290 12308
————— Fommm -4
-6000 0
45 min = 451 subtracted from:
45 min Lower Center Upper ----- et +
452 -4785 2233 9250
————— fom et
-6000 0

One-way ANOVA: Adhesiveness versus 45 min

Source DF SS MS F P
45 min 2 19650 9825 0.08 0.920
Error 9 1045130 116126

Total 11 1064779

S ='340.8 R-Sg = 1.85% R-Sq(adj) = 0.00%

(== oma- s )
(c=mmmmmmmm et S )
e ——— RIS GUEEY £ AU S
6000 12000
——— i ————— e ———— = ———
e Hommmmmmmee )
—— i ————— Fm———————— fo————
6000 12000
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Level
450
451
452

Pooled StDev =

i il

Mean StDev
-786.2 557.2
-691.3 192.8
~“763.3 26.8

340.8

Individual 99% CIs For Mean Based on
Pooled StDev

———————— ettt e e
(mmmmmmmmmmmm e T )
(m=mmmm—m—m e W )
(mmmmmmmm e ¥ e i )
———————— e B e Dl T
-1050 -700 -350

Grouping Information Using Fisher Method

45 min
451
452
450

Means that

N
4
4
4

Mean Grou
-691.3 A
-763.3 A
-786.2 A

ping

Fisher 99% Individual Confidence Intervals
All Pairwise Comparisons among Levels of 45 min

Simultaneous confidence level =

45 min
45 min

451
452

45 min

45 min
452

450 subtracted

Lower Center
688.1 85.0
760.2 229

451 subtracted

Center
v, x4

Lower
855..1

D7 53%
from:
Vpper) =Frrsss e Cavide Fommm e — - g~
878.1 P TR e M o - —— S )
806.0 (& Lo A B i Y ek )
——————— tmmm Fom e Fom +-=
-500 0 500 1000
from:
Upper\| |=--=5--- tmmmmm Fo——————— Femm +—=
TELNIN (Ssms-TATeT 5 Nt g )
——————— Fm—————— Fmmmm tmmm +—=
=500 0 500 1000

One-way ANOVA: Hardness versus 60 min

Source
60 min
Error
Total

S =

Level
600
601
602

2414

D

i

F SS

2 30422541 1

9 52460046

1 82882587
R-Sqg = 36.71
Mean StDev
11775 2303
8268 1718
8542 3038

MS F
5211271 2.6l
5828894

% R-Sqg(adj)

P
0.128

= 22.64%

do not share a letter are significantly different.

Individual 99% CIs For Mean Based on

Pooled StDev

9000

12000

15000
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Pooled StDev = 2414

Grouping Information Using Fisher Method

60 min N Mean Grouping
600 4 11775 A
602 4 8542 A
601 4 8268 A

Means that do not share a letter are significantly different.

Fisher 95% Individual Confidence Intervals
All Pairwise Comparisons among Levels of 60 min

Simultaneous confidence level = 88.66%

———

60 min = 600 subtracted from:

60 min Lower Center Upper ----- o i Fom o Fm———
601 -7368 -3506 JOB NP OE L - )
602 -7094 -3232 630 {—— = = K —————— )
————— Hr=e = e = F——mmm s Fom fm———
-6000 -3000 0 3000

60 min = 601 subtracted from:

60 min Lgwer g€emter FUpper O 7—— Hmmmm e ERVes W G W

602 -3588 274 4136 N 7 i v m ey =T ~~§~ )
————= P TR G T s e - -5 %
-6000 -3000 0 3000

One-way ANOVA: Adhesiveness versus 60 min

Source DF b 3 MS F P
60 min 2 43683 21842 0.3%9 0.690
Error 9 508104 56456

Total i, 5517497

S = 237.6 R-Sq = 7.92%  R-Sq(adj) = 0.00%

Individual 99% CIs For Mean Based on Pooled StDev

Level N Mean StDev o o i +=——fgr o f——————
600 4 -1042.3 252.0 (S-St~ B T )
601 4 -1034.3 281.4 (FPemmmm g W e )
602 4 -1166.1 163.2 e — * g e i )
——tm - Fommm— § ftadadn ittt it
-1500 -1250 -1000 -750

Pooled StDev = 237.6

Grouping Information Using Fisher Method

60 min N Mean Grouping
601 4 -1034.3 A
600 4 -1042.3 A
602 4 -1166.1 A

Means that do not share a letter are significantly different.



Fisher 95% Individual Confidence Intervals
All Pairwise Comparisons among Levels of 60 min

Simultaneous confidence level = 88.66%

60 min = 600 subtracted from:

60 min Lower Center Upper ------- Fomm o frm e ——— +-=
601 =372:.1 8.0 388.0 [me—mghm—sea e e )
602 =503,9 =123.8 256,.3 (=——ror——emn M )
—————— tommm mm Fommm +—=
-300 4] 300

60 min = 601 subtracted from:

60 min Lower Center Upper " ------- fmmmm————— e o ==
602 -5147, 9% -131 . 8% 288 B\ 5117777777 * e )
——————— o pmm Fomm =
-300 0 300

One-way ANOVA: Hardness versus Rest

Source DF S8 MS F P
Rest 2 38688152 19344076 5.44 0.028
Error 9 32013671 65107 b

Total 11 70701822

5 = 1886 R-5q = 54.72% R-Sqg(adj) = 44.66%

Individual 99% CIs For Mean Based on
Pooled StDev

Level N Mean StDev ----- U e Wi ——— o e ——— e
0 4 8300 218 (o~ i — s e oy )
4% 4 7454 1975 \\[-Sh-—=gs o - 2 — ]
60 4 9117752303 O 117 [ e == ddata )
T Frmm S A= e, e — ==
6000 9000 12000 15000

Pooled StDev = 1886

Grouping Information Using Fisher Method

Rest N Mean Grouping

60 4 11775 A

0 4 8900 A

45 4 7454 A

Means that do not share a letter are significantly different.
Fisher 99% Individual Confidence Intervals

All Pairwise Comparisons among Levels of Rest

Simultaneous confidence level = 97.55%

Rest = (0 subtracted from:



Rest Lower Center Upper
45 -5780 -1446 2888
60 -1460 2874 7208
Rest = 45 subtracted from:
Rest Lower Center Upper
60 -14 4320 8654

One-way ANOVA: Adhesiveness versus Rest

Source DF S8 M
Rest 2 1268650 63432
Error 9 1127586 12528
Total 11 2396236

S = 354.0 R-Sq = 52.94%
Level N Mean StDev

0 4 26T 31 42.9
45 4 -786.2 557.2
60 4 =1042.3 7252.0
Pooled StDev = 354.0

S F
5 5:.086
7
R-Sq (ad

P
0.034

)%

42.49%

———bm e = i
-———+ _________ +__
5000 10000
S s +--
s T i )

e e ot
5000 10000
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Individual 99% CIs For Mean Based on Pooled StDev

e fommmm - fom e e
1 g )
i y,. . i )
(mmmmmmmm e e )
B fommm o Fom - R
-1500 -1000 -500 0

Grouping Information Using Fisher Method

Rest N Mean Grouping
0 4 Foied . 1N A

45 4 ~786. 24 VA

60 4 -1042.3 A

.

Means that do not share a letter are significantly different.

Fisher 99% Individual Confidence Intervals
All Pairwise Comparisons among Levels of Rest

Simultaneous confidence le

Rest = 0 subtracted from:
Rest Lower Center Upp
45 -1338B.5 -525.1 288
60 -1594.5 -78L.1 32
Rest = 45 subtracted from:
Rest Lower Center Upp
60 -1069.4 -256.0 557

vel = 97.55%
er  ———t==——————— o mmmmmm o tommm Fomm
i e e )
2 (memmmmmmeee e )
—— e tmmmm e ——————— Fomm——
-1400 -700 0 700
er @ ———tm———————e e et o o
.4 (mmmmmmm e e )
b fommm - fom - B ity
-1400 -700 0 700
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One-way ANOVA: Hardness versus Citric

Source DF 35 MS F P
Gltrie 2 43423543 21711771 3.75 0.0865
Error 9 52074077 5786009

Total 11 95497620

S = 2405 R-Sq = 45.47% R-Sg(adj) = 33.35%

Individual 99% CIs For Mean Based on
Pooled StDev

Level N Mean StDev —===—== Fom - fom—————— o ==
0 4 8900 1212 frmmmmm s e )
452 4 12745 2580 [ e ————— )
602 4 8542 3038 = ——— e ¥ e e m i — )
e DL L L tommm == Fmmm +--
7000 10500 14000 17500

Pooled StDev = 2405

Grouping Information Using Fisher Method

Cigrie N Mean Grouping

452 4 12745 A
0 4 8900 A
602 4 8542 A

Means that do not share a letter are significantly different.

Fisher 99% Individual Confidence Intervals
All Pairwise Comparisons among Levels of Citric

Simultaneous confidence level = 97.55%

Citrie = 0 subtracted from:
G rifSlagwer LenterhppRyl(i-————F-< FHE =™ A — - Ly Ml o +
452 -1683 3844 9372 ¥ s, S e il iy 27 2 )
602 -5886 -358 5169 {=rlesHeT- et )
————————— et
-5000 0 5000 10000
Citric = 452 subtracted from:
Citric Lower wgerfspr Uppgd S--1-1 1 35 ke o — e o +
602 -9730 -4202 1825 {EEenEEsTY i o o )
————————— e T
-5000 0 5000 10000

One-way ANOVA: Adhesiveness versus Citric

Source DF 55 MS F P
Citric 2 1644503 822251 84.50 0.000
Error 9 87574 9730

Total 11 1732077

S = 98.64 R-S5q = 94.9%4% R-Sg(adj) = 93.82%

Individual 99% CIs For Mean Based on
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Pooled StDev

Level N Mean StDev =====—-- Fmmm e R S i
0 4 -261.1 42.9 |
452 4 -763.3 26.8 (m—mFemam)
602 4 -1166:.1 163.2 [(—=—=F===)
———————— B T e
-1050 =700 -350 0

Pooled StDev = 98.6

Grouping Information Using Fisher Method

Citric N Mean Grouping
0 4 -261.1 A

452 4 =163.3 B

602 4 -1166.1 c

Means that do not share a letter are significantly different.

Fisher 99% Individual Confidence Intervals
All pPairwise Comparisons among Levels of Citric

Simultaneous confidence level = 97.55%

Citpic = 0 subtracted from:
gif riT Lower Center Upper B h——S5——"5— Fo——mmm— Ty
452 #eE , BEE=E 2 [P apat27 205 (e~ —= :
602 5181 575 2905 80 #REMEW3 555~ b
T Y Fommmmmm e ettt e
-1000 -500 0 500
Citric = 452 subtracted from:
Citric Lower Center Upper e ———— +m—g T — Fom Fom—m———
602 w6280 5 “a02%8s 5 Lilei { T-Saf gl
—mm e +oae L o i
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One-way ANOVA: WI versus 45 min

Source DF ss MS F P
45 min 2 128.8301 64.4151 10496.75 0.000
Error o0 0.1657 0.0061

Total 29 128.9958

S = 0.07834 R-S5g = 99.87% R-Sg(adj) = 99.86%

Individual 99% CIs For Mean Based
Pooled StDev

Level N Mean StDev ————t————————— e ————— Fo——————
450 10 15.98208 Qa@0P%0 (*
451 10 19.6640 0.1065 )
452 10 20.8490 0.0798
————m fmmm—m fm————
16.5 18.0 19.5 24,

Pooled StDhev = 0.0783

Grouping Information Using Fisher Method

45 min N Mean Grouping
452 10 20.8490 A

451 10 19.6640 B

450 10 15.9820 i

Means that do not share a letter are significantly different.
Fisher 99% Individual Confidence Intervals
All Pairwise Comparisons among Levels of 45 min

Simultaneous confidence level = 97.38%

45 min = 450 subtracted from:

45 min Lower Center Upper -------- Fomm Fommmm +
451 3.5849 3.6820 3.7791
452 4.7699 4.8670 4.9641

———————— bttt &

0.0 L.% B.2

45 min = 451 subtracted from:

45 min Lower Center Upper ————-—--= Fmm——————— Fmm - +
452 1.0879 1.1850 1.2821 *)

———————— B Rt i &

0.0 1.6 3.2

One-way ANOVA: WI versus 60 min

Source DF SS MS F P
60 min 2 140.7554  70.3777 10641.79 0.000
Error 27 0.1786 0.0066

on



Total 29 140.9339

S = 0.08132 R-Sg = 99.87% R-Sqg(adj) = 99.86%
Individual 99% CIs For Mean Based on
Pooled StDev

Level N Mean StDev ======= fom—————— B ittt o +==

600 10 16.9860 0.1000 *)

601 10 18.7320 0.0531 (*

602 10 22.1980 0.0838 *
————— fmm Fmm fmm -

18.0 1:9..5 21.0 22,5
Pooled Sthev = 0.0813

Grouping Information Using Fisher Method

60 min N Mean Grouping
602 10 22.1980 A

601 1@” 48 .7320 B

600 10 16.9860 G

Means that do not share a letter are significantly different.

Fisher 99% Individual Confidence Intervals
All Pairwise Comparisons among Levels of 60 min

Simultanecus confidence level = 97.38%
60 min = 600 subtracted from:
60 min Lower Center Uppe slloss stz T 5r—— +
601 .64 52 % 1L Fd60 R 14 8463
602 SHTPZ g5lp140 6. 3128
it bt e T +
=25 0.0
60 min = 601 subtracted from:
60 min Lower Center VELEL Qe — =7 77 +
602 3.3652 3.4660 3.5668
et ettt +
-2.5 0.0
One-way ANOVA: WI versus Rest
Scurce DF SS MS F P
Min 2 123.2007 61.6004 8624.82 0.000
Error 27 0.1928 0.0071
Total 2% 123.3836
S = 0.08451 R-Sg = 99.84% R-Sg(adj) = 99.83

%

Individual 99% CIs For Mean Based on

Pooled StDev



Level N Mean StDev ————t4-——-———--— fomm Fommmmmme =
0 10 20.6940 0.1035 (*
45 10 15.9820 0.0266 (*
60 10 16.9860 0.1000 )
e ity Fom e Fmm———
16.5 18.0 19.5 21.0

Pooled StDev = 0.0845

Grouping Information Using Fisher Method
Min N Mean Grouping
0 10 20.6940 A
60 10 16.9860 B
45 10, 15.9820 C
Means that do not share a letter are significantly different.
Fisher 99% Individual Confidence Intervals

All Pairwise Comparisons among Levels of Min

Simultaneous confidence level = 97.38%

Min = 0 subtracted from:
Min Lower  Center Upper i e e Fomm e oS ———— $o—— -
45 -4.8167 -4.7120 -4.6073 (%
6y -3.81@ g8uRGB0 8 d. (6038 54
e e Fommmm o tmm—m———
S5 8.0 =D 0.0

Min = 45 subtracted from:

Min  Lower Center  Upper e e e i T g = +—===—7
60  0.8%93 1.0040 1.1087
——m e S ~ead T A==~ ettt
$4.5 ] =R 0.0

One-way ANOVA: WI versus Citric

Source DF SS MS F 2
Min 2 13.68614 6.84307 851.87 0.000
Error 27 0.21689 0.00803

Total 29 13.90303

5 = 0.08%63 R-8q = 98.44% R-Sqg(adj) = 98.32%

Individual 99% CIs For Mean Based on
Pooled StDev

Level N Mean StDey ———mm——— fmmm—————— o ———— o ———— +=
0 10 20.6940 0.1035 (-%*)
452 10 20.8490 0.0798 (i=%=)
602 10 22.1980 0.0838 { % 24}
———————— B e R s ety o
21.00 21.50 22.00 22.50

Pooled StDev = 0.0896

60



Grouping Information Using Fisher Method
Min N Mean Grouping
602 10 22.1980 A
452 10 20.8490 B
0 10 20.6940 c
Means that do not share a letter are significantly different.
Fisher 99% Individual Confidence Intervals

All Pairwise Comparisons among Levels of Min

Simultaneous confidence level = 97.38%

Min = 0 subtracted from:
Min Lower Center Uphber\ K377 Ao m Fomm————— Fom— +-
452 0.043% ~0.1550-_0.2661 (*)
602 1.382& 1.5040 1.%35]1
———————— B et B e
-0.80 0.00 0.80

Min = 452 subtracted from:

Min Lower Center pRer/ . ~-4s=r o i N T L Fom e +=

602 1.2379 1.3490 1.4601
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