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Determination of Degree of substitution

Method ofcalculation

Sample : rice starch attheoretical 0.23

Normality ofNaOH = 0.0945 N
Normality of HCL = 0.0945 N
Avg. residue on ignition (C) = 6.95%

Sample solution Sample dissolved in NaCl (1:10) 300 ml

Sample A 0.9966 gm (on dry basis)
Sample B 0.9956 1 M | —eeeremimmmenees
Sample c 0.9 9/B)0 20, T (uirmmesrmmmmeereeeme

Method o ftitration : Back titration

Sample A
added NaOH-1 25.00 ml
volume ofHCL used 25.00 ml

volume ofNaOH-2 used for back titration 0.30 m|
NaOH-2 = HCL excess = 0.3 x 0.0945 = 0.0284 meq
HCL used = (25.00 x 0.0945)-0.0284 =2.3341 meq
NaOH-1 used = (25.00 x 0.0945)-2.3341 =0.0283 meq
0.0283

meqofNaOH used to reactwith sample 0.9966 gm

meqofNaOH used to reactwith sample 1.0000 gm 0.0284



Sample B

The calculation method was same as above and the data were

the table in the following page.

meq ofNaOH used to react with sample 1.0000 gm = 0.0285
Sample c
meqofNaOH used to reactwith sample 1.0000 gm = 0.0285

Avg meqofNaOH (M) used to reactwith sample 1.0000 gm
= 0.0284 +0.0285+ 0.0285 = 0.0285
3

Degree ofacid carboxymethyl substitution (A) was calculated by

A = 1150 M
7102-412M-80C

= 1150 (0.0285) 0.0050

7102-412 (0.0285)-80 (6.95)

Degree ofsodium carboxymethyl substitution ( ) was calculated by

(162 + 58A) ¢

7102 -80C

(162 + (58 X 0.0050)) X 6.95 = 0.1723
7102-(80%x6.95)

The degree ofsubstitution was obtained by

DS = A+S = 0.0050 +0.1723 =0.1773



Table 16 Determination of degree of substitution ofvarious modified starches

Type of
starch

Rice

Glutinous rice

Com

Method

Sample
welghffgm >
(X9966
0.9956
0.9960
0.9983
0.9975
0.9980
1.0002
1.0006
1.0005
1.0000
1.0002
1.0008
1.0007
0.9957
0.9993
1.0003
0.9996
0.9998
09999
0.9995
0.9999
0.9970
0.9970
0.9975
0.9948
1.0000
0.9995

NaOH1

2500
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00

HC1

25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
24.00
24.00
24.00
25.00
25.00
25.00
25.00
25.00
25.00

NaOH2 meqg/gm Avg. M

0.30
0.30
0.30
0.30
0.35
0.30
0.50
0.52
0.50
0.45
0.50
0.50
0.50
0.70
0.50
0.85
0.75
0.75
0.25
0.35
0.20
0.42
0.40
0.40
1.20
1.10
1.10

M
0.0284
0.0285
0.0285
0.0284
0.0332
0.0284
0.0472
0.0491
0.0472
0.0425
0.0472
0.0472
0.0472
0.0664
0.0473
0.0803
0.0709
0.0709
0.1181
0.1276
0.1134
0.0398
0.0379
0.0379
0.1140
0.1040
0.1040

0.0265

0.0300

0.0479

0.0457

0.0536

0.0740

0.1197

0.0385

0.1073

Residue
C(%)*
6.95

8.52

16.20

7.35

12.62

16.93

7.08

1391

15.30

0.0050

0.0054

0.0095

0.0081

0.0102

«

0.0149

0.0212

0.0074

0.0212

0.1723

0.21%4

0.4536

0.1833

0.3368

0.4797

0.1768

0.3772

0.4249

D.s.
(A+S)
0.1773

0.2208

0.4631

0.1914

0.3470

0.4946

0.1981

0.3847

0.4460

AN



Jable 16(coin.)

Type of  [Method Sample  NaoH1

starch weight(gm)
Tapioca 1 1.0010
0.9982
0.9993
2 0.9954
0.9968
0.9984
3 0.9996
0.9935
L 0.9951
Potato j 1 1.0016
0.9969
! 0.9980
2 1.0011
0.9986
0.9995
3 0.9946
0.9935
| 0.9937

* Average from three determinations

25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00

Remark : Normality of NaOH =0.0945
- Normality of NaOH =0.0945

25.00
25.00
25.00
25.00
25.00
25.00
24.00
24.00
24.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00

0.50
0.60
0.60
0.65
0.60
0.65
0.40
0.40
0.40
0.50
0.50
0.50
0.90
1.10
0.90
0.60
0.60
0.60

M
0.0472
0.0568
0.0567
0.0617
0.0569
0.0615
0.1324
0.1332
0.1330
0.0472
0.0474
0.0473
0.0850
0.1040
0.0851
0.0570
0.0571
0.0571

NaOH2 meg/gm Avg. M

0.0536

0.0600

0.1328

0.0473

0.0914

0.0570

eeeeeee

13.15

13.50

8.20

13.13

15.59

0.0097

0.0114

0.0256

0.0085

0.0175

0.0112

Determination of degree of substitution ofvarious modified starches

0.2287
0.3536
0.3665()(
0.2067
0.3537

04331

(A* )
0.2384

0.3650

0.3921

0.2152

0.3712

0.4444
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Table 17  Particle size distribution of paracetamol granules
prepared with various binders at 1% dry weight

by solution incorporation method

Binders % Weight retained on each sieve

Pan 15 um 180 um 250 um 425 um 850 um
Rice 040 7.20 4401 2040 2541 258
MRS1 1.00 29.08 1414 1992 32,67 3.19
MRS2 16.08 1250 18.26 20.24 29.37 355
MRS3 061 29.49 1195 o 20.32 3347 416

Glutinous 6.90 26.56 13.19 2028 2953 354
MGSL 1114 15.79 1842 2146 3078 241

MGS2 0.20 519 3553 2135  33H4 419
MGS3 040 0.80 42.54 2048 3161 417
Com 160 26.20 18.60 2100 2920 340
MCS1 0.79 20.79 20.20 2079 3347 396
MCS2 019 102 42.58 1900 3219 502
MCS3 0.00 6.59 38.00 1861 3178 502
Tapioca 2357 10.30 1248 2119 3010 2.36
MTS1 020 119 45.75 1988 2942 3.96
MTS2 18.25 11.95 12.58 2160 3250 312
MTS3 0.19 3092 14,66 1909 3112 402
Potato 2111 9.64 12.85 2088 2693 299
MPS1 0.00 061 39.29 2143 3452 415
MPS2 0.20 099 44.58 2091 2959 313
MPS3 040 219 46.02 2092 27110 337

PVP K30 0.39 23.74 1417 2095  3Hl 561
Era-Gel 1923 16.63 1543 2164 2567 140



Table 18

prepared with various binders at 1.5% dry weight

by solution incorporation method

Binders

Rice
MRS1
_MRS2
MRS3
Glutinous
MGS1
MGS2
MGS3
Com
MCS1L
MCS2
MCS3
Tapioca
MTS1
MTS2
MTS3
Potato
MPS1
MPS2
MPS3
PVP K30
Era-Gel

Pan
1.99
15.84
0.80
1.80
12.65
2.60
11.56
041
122
0.59
0.00
11.15
1961
0.59
11.46
6.35
1143
021
0.60
0.22
0.60
159

Particle size distribution of paracetamol granules

% Weight retained on each sieve

150 um

26.75
12.62
25.10
21.80
19.88
22.95
15.94
10.95
25.74

9.54

119
18.70
10.68

0.99
1563
2221
20.62

0.84

040

1.26
23.12
28.07

180 um

16.77
11.82
18.72

1220 -

12.25
1497
15.74
3346
1711
31.62
44.40
1594
1228
42,60
1354
1750
12,62
45.06
43.25
4505
1719
1733

250 um

21.96
1984
20.72
20.20
2049
21.16
2132
2051
2053
2108
1914
1793
2120
2090
2209
2028
20,06
21.06
2143
2128
2154
2092

425 um
29.75
35.09
30.30
33.20
31.13
3393
3168
30.09
3200
3301
3049
3110
32.69
3096
33.34
30.24
31.28
2948
30.77
28.63
322
2951

850 um
2.18
479
3.76
480
3.60
4.39
3.76
458
340
416
478
5.18
354
3.9
3.94
3.36
3.99
3.35
355
356
474
257

150
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Fable 19 Particle size distribution of paracetamol granules
prepared with various binders at 2% dry weight

by solution incorporation method

Binders % Weight retained on each sieve

Pan 150 um 180 250 425 um 850 um
Rice 1151 27.38 14.28 20.44 24.80 1.59
MRS1 0.81 26.03 11.82 20.24 36.27 4.83
MRS2 0.40 2.40 39.01 21.20 32.61 4.38
MRS3 0.60 29.74 1158 «  20.76 32.93 4.39
Glutinous 2.37 27.02 12.82 20.19 33.94 2.94
MGS1 0.59 25.94 13.66 20.59 34.65 4.57
MGS2 4.40 22.60 15.00 21.20 32.60 4.20
MGS3 0.59 4.64 35.94 20.30 33.53 5.00
Com 13.05 19.68 15.87 20.69 27.52 3.19
MCS1 0.00 101 38.45 20.71 34.85 4.98
MCS2 0.00 1.00 45.39 19.42 29.59 4.60
MCS3 0.79 25.89 17.53 18.52 31.87 5.40
Tapioca 16.17 12.38 13.18 21.56 33.74 2.97
MTS1 0.19 0.79 41.36 22.06 31.80 3.80
MTS2 9.81 11.78 19.20 21.20 34.23 3.78
MTS3 0.80 25.10 16.66 20.10 32.12 5.22
Potato 2.80 23.80 18:20 20.22 31.00 3.98
MPS1 0.00 0.80 45.73 21.56 28.74 3.17
MPS2 0.00 0.79 42.04 21.32 32.28 3.57
MPS3 0.00 0.80 40.80 20.60 32.60 5.20
PVP K30 0.40 3.17 33.86 20.59 36.04 5.94

Era-Gel 9.02 19.64 14.63 21.25 32.47 2.99
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Table 20 Particle size distribution of paracetamol granules
prepared with various binders at 1% dry weight

by dry incorporation method

Binders % Weight retained on each sieve

Pan 150 urn 180 um 250 um 425 um 850 um
MRS1 2.02 10.08 1371 20.56 38.31 15.32
MRS2 0.21 0.42 44.45 22.32 29.99 261
MRS3 0.40 1.02 35.46 22.70 34.86 5.57
MGS1 0.80 1.76 37.83 20.99 34.35 4.27
MGS2 0.40 1.19 44.13 20.67 30.23 3.38
MGS3 0.40 0.62 44.29 21.04 29.46 4.19
MCS1 0.40 1.20 20.76 37.93 31.94 7.77
MCS2 0.39 1.00 49.22 18.73 27.49 3.17
MCS3 0.20 0.62 43.50 18.16 32.92 4.61
MTS1 0.39 1.02 30.00 20.80 41.39 6.40
MTS2 1.39 25.05 21.48 19.88 28.44 3.76
MTS3 4.57 19.49 28.24 25.25 20.48 197
MPS1 0.40 161 13.28 54.53 27.77 241
MPS2 0.20 2.00 47.40 21.00 26.60 2.80
MPS3 0.20 1.42 48.19 19.82 26.79 3.58
PVP K30 3.39 21.16 20.96 28.94 23.55 2.00
Era-Pac 0.00 0.00 2.62 65.41 29.18 2.80

Era-Gel 0.62 0.83 38.41 25.42 30.79 3.93
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Table 21 Particle size distribution of paracetamol granules
prepared with various binders at 1.5% dry weight

by dry incorporation method

Binders % Weight retained on each sieve

Pan 150 um 180 um 250 um 425 um 850 um
MRS1 158 13.75 14.15 13.95 34.67 21.90
MRS2 18.04 13.42 12.42 22.46 30.66 3.00
MRS3 22.44 8.62 12.02 21.64 30.86 441
MGS1 0.40 1.19 3115 . 2323 37.90 6.13
MGS2 19.92 14.69 14.49 23.36 25.55 1.99
MGS3 9.91 17.66 13.49 2244 32.73 3.77
MCS1 240 441 16.43 43.49 30.28 2.99
MCS2 0.42 0.84 10.44 43.84 39.87 4.59
MCS3 20.81 6.51 15.13 22.69 31.10 3.76
MTS1 1.39 9.58 28.35 33.94 24.16 2.58
MTS2 12.37 9.78 16.97 25.95 31.94 2.99
MTS3 7.88 10.71 2121 30.10 27.68 242
MPS1 3.00 1.20 5.40 4921 36.81 4.38
MPS2 0.40 0.80 44.02 21.12 29.88 3.78
MPS3 9.39 11.00 22.80 28.20 26.81 1.80
PVP K30 0.20 121 36.15 2242 35.56 4.46
Era-Pac 0.20 137 31,42 30.43 33.02 3.56

Era-Gel 0.40 2.18 47.02 21.43 26.41 2.56
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Table 22 Particle size distribution of paracetamol granules
prepared with various binders at 2% dry weight

by dry incorporation method

Binders % Weight retained on each sieve

Pan 150 um 180 um 250 um 425 um 850 um
MRS1 0.80 22,53 17.19 21.34 33.00 5.14
MRS2 021 141 43.62 21.31 29.87 3.58
MRS3 0.20 1.79 36.60 20.68 34.59 6.14
MGS1 0.59 28.57 18.06 . 19.44 28.97 4.37
MGS2 0.20 0.80 44.21 22.00 29.21 3.58
MGS3 0.20 0.62 39.14 21.68 33.72 4.64
MCS1 0.20 0.80 42.54 20.68 31.01 4.77
MCS2 0.00 0.80 46.72 20.76 27.55 4.17
MCS3 0.20 0.62 34.87 19.12 38.84 6.35
MTS1 021 0.40 46.78 20.56 28.02 4.03
MTS2 0.20 0.62 42.23 2191 30.28 4.76
MTS3 0.21 021 39.52 21.85 34.03 4.18
MPS1 0.19 0.62 46.82 20.44 27.78 4.15
MPS2 0.00 1.39 42.83 19.92 31.08 4.78
MPS3 0.21 0.20 45.26 20.61 29.50 4.22
PVP K30 0.38 1.78 39.26 21.11 32.16 531
Era-Pac 0.41 1.60 47,52 20.99 26.93 2.55

Era-Gel 0.00 0.63 44.95 22.98 28.62 2.82
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Table 23

*

Binders

Rice
MRS1
MRS2
MRS3
Glutinous
MGS1
MGS2
MGS3
Corn
MCS1
MCS2
MCS3
Tapioca
MTS1
MTS2
MTS3
Potato
MPS1
MPS2
MPS3
PVP K30
Era-GelR

Hardness of paracetamol tablets prepared with
various binders and concentrations by solution
incorporation method.

Hardness of paracetamol tablets (kp.)

1%
4.18(0.27)*
5.61(0.37)
5.11(0.52)
6.60(0.41)
5.61(0.61)
5.84(0.47)
7.77(0.66)
4.48(0.37)
5.28(0.32)
4.06(038)
5.81(0.17)
6.81(0.46)
3.42(0.41)
3.94(0.40)
4.24(0.36)
4.93(0.30)
3.52(0.29)
3.99(0.39)
3.52(0.28)
7.31(0.65)
9.54(0.63)
2.77(0.47)

= Standard deviation

1.5%
3.66(0.25)
5.77(0.53)
4.58(0.34)
7.19(0.44)
4.39(0.63)
5.12(0.58)
8.20(0.55)
6.03(0.51)
4.85(0.63)
4.27(0.56)
5.67(0.35)
7.83(1.56)
3.45(0.74)
3.98(0.61)
3.69(0.69)
4.49(0.57)
4.22(0.66)
4.94(0.78)
3.49(0.30)
5.06(0.78)
8.30(0.59)
4.29(0.67)

2%
4.25(0.39)
7.40(0.88)
4.72(0.71)
6.10(0.35)
3.05(0.21)
5.52(0.58)
8.98(1.04)

10.33(0.76)
4.89(0.47)
5.35(0.47)
6.50(0.83)
7.71(0.56)
4.43(0.45)
4.66(0.70)
4.42(0.65)
4.85(0.54)
5.81(0.49)
4.91(0.50)
3.12(0.79)
4.69(0.74)
8.82(0.42)
4.39(0.33)
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Table 24

Binders

MRS1
MRS2
MRS3
MGS1
MGS2
MGS3
MCS1
MCS2
MCS3
MTS1
MTS2
MTS3
MPS1
MPS2
MPS3
PVP K30
Era-Pac*
Era-GelK

Hardness of paracetamol tablets prepared with
various binders and concentrations by dry
incorporation method.

Hardness of paracetamol tablets (kp.)

1%
3.24(0.40)*
3.46(0.44)
3.67(0.35)
3.41(0.29)
3.73(0.34)
3.13(0.35)
3.36(0.41)
3.07(0.37)
3.16(0.40)
2.82(0.34)
2.91(0.67)
2.83(0.29)
2.79(0.38)
3.47(0.40)
2.90(0.36)
5.10(0.54)
2.15(0.12)
2.57(0.24)

* = Standard deviation

1.5%

4.13(0.41)
3.56(0.34)
4.11(0.32)
3.58(0.52)
3.13(0.37)
3.89(0.35)
3.57(0.37)
4.05(0.41)
3.43(0.48)
2.99(0.33)
2.87(0.53)
3.19(0.50)
3.11(0.30)
3.96(0.43)
3.11(0.35)
6.11(0.60)
2.74(0.43)
2.57(0.18)

2%
5.28(0.41)
2.79(0.19)
4.24(0.52)
5.00(0.58)
5.79(0.61)
4.87(0.45)
4.26(0.44)
3.80(0.50)
6.00(0.44)
4.60(0.52)
4.93(0.44)
4.82(0.49)
4.75(0.48)
4.28(0.67)
4.77(0.33)
6.98(0.68)
3.06(0.26)
3.40(0.35)
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Fable25 Analysis ofvariance for hardness oftablet prepared
with various binders at 1% dry weight by solution
incorporation method.

SOURCE DF SUM OF SQUARES MEAN SQUARE V.R.
Among gr. 19 322.6526 16.9817 94.7587
Within gr. 180 32.2570 0.1792

F-ratio for 0.05 Level of Significance = 1.75
DUNCAN MULTIPLE RANGE TESTS

ORDERED MEAN DIFFER AT ALPHA = 0.05

GAP ORDER LSR GAP ORDER LSR GAP ORDER LSR

2 0371 9 0.436 16 0.456
3 0.391 10 0.440 17 0.459
4 0.404 n 0.447 18 0461
5 0414 12 0.450 19 0.463
6 0.422 13 0451 20 0.465
7 0427 14 0.452

8 0.432 15 0.454

Table 26 Analysis ofvariance for hardness o ftablet prepared
with various binders at 1.5% dry weight by solution
incorporation method. *

SOURCE DF SUM OF SQUARES MEAN SQUARE V.R
Among gr. 19 363.3768 191251 44.3326
Within gr. 180 77.6560 04314

F-ratio for 0.05 Level of Significance = 1.75
DUNCAN MULTIPLE RANGE TESTS

ORDERED MEAN DIFFER AT ALPHA = 0.05

GAP ORDER LSR GAP ORDER LSR GAP ORDER LSR

2 0.576 9 0.678 16 0.709
3 0.607 10 0684 17 0.712
4 0.628 n 0695 18 0716
5 0.643 © 0.699 19 0.719
6 0.655 13 0701 20 0.722
7 0.664 14 0703

8 0.672 15 0.706
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Table 27 Analysis ofvariance for hardness of tablet prepared
with various binders at 2% dry weight by solution
incorporation method.

SOURCE DF SUM OF SQUARES MEAN SQUARE V.R.
Among gr. 19 638.9466 33.6288 83.1778
Within gr. 180 72.7690 0.4043

F-ratio for 0.05 Level of Significance = 1.75
DUNCAN MULTIPLE RANGE TESTS

ORDERED MEAN DIFFER AT ALPHA = 0.05

GAP ORDER LSR GAP ORDER LSR GAP ORDER LSR

2 0.557 9 0.656 16 0.686
3 0.587 10 0.662 17 0.689
4 0.607 n 0.672 18 0.692
5 0.621 12 0.676 19 0.695
6 0.633 13 0.678 20 0.698
7 0.642 14 0.680

8 0.650 15 0.683

Table28 Analysis ofvariance for hardness o ftablet prepared
with various binders at 1% dry weight by dry
incorporation method.

SOURCE DF SUM OF SQUARES MEAN SQUARE V.R.
Among gr. 14 13.6033 09717 6.2390
Within gr. 135 21.0250 0.1557

F-ratio for 0.05 Level of Significance = 175
DUNCAN MULTIPLE RANGE TESTS
ORDERED MEAN DIFFER AT ALPHA = 0.05

GAP ORDER LSR GAP ORDER LSR GAP ORDER LSR
2 0.346 7 0.398 12 0.419
3 0.364 8 0403 13 0421
4 0.377 9 0407 14 0422
5 0.386 10 0411 15 0.424
6 0393 0417



Table 29

SOURCE
Among gr.

Within gr.

F-ratio for 0.05 Level of Significance = 1.75

Analysis ofvariance for hardness of tablet prepared
with various binders at 1.5% dry weight by dry

incorporation method.

DF

14

135

SUM OF SQUARES

26.4704

22.3280

DUNCAN MULTIPLE RANGE TESTS

ORDERED MEAN DIFFER AT ALPHA = 0.05

GAP ORDER LSR

OO0~ WN

0.356
0.376
0.388
0.397
0.405

GAP ORDER LSR

EB oo

0.410
0.415
0.419
0.423
0430

MEAN SQUARE V.R.

1.8907

0.1654

114318
GAP ORDER LSR
12 0432
13 0433
14 0.435
15 0437

Table 30 Analysis ofvariance for hardness oftablet prepared
with various binders at2% dry weight by dry

SOURCE
Among gr.

Within gr.

F-ratio for 0.05 Level of Significance = 175

incorporation method.

DF

14

135

SUM OF SQUARES

84.5097

31.4220

DUNCAN MULTIPLE RANGE TESTS

ORDERED MEAN DIFFER AT ALPHA =0.05

GAP ORDER LSR

2

3
4
5
6

0.423
0.446
0461
0471
0481

GAP ORDER LSR

BB oo~

0.487
0.493
0.497
0502
0510

MEAN SQUARE V.R.

6.0364

0.2328

259345

GAP ORDER LSR

12
13
14
15

0.513
0514
0.516
0.518
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Table 31 Dunacn’s new multiple range test for paracetamol tablet hardness prepared with

various binders at 1% binder weight by solution incorporation method

Rice MRSL1 MRS2 MRS3 Glu. MGS1 MGS2 MGS3 Corn MCS1 MCS2 MCS3 Tap. MTS1 MTS2 MTS3 Pot. WIPS1 MPS2 MPS3
Rica : NS NS NS NS NS
MRS1 - NS NS NS NS
MRS?2 - NS NS
MRS3 - NS
NS NS NS
MGS1 - NS
(yidii
MGS3 - NS
Corn y NS
MCS1 . NS NS NS

MCS3

Tap . NS NS
MTS1 - NS

MTS2 - NS

MTS3 -

Pot, . NS
MPSt

#82

MPS3



Table 32

various binders at 1.5% binder weight by solution incorporation method

Rico MRS1 MRS2 MRS3 Glu. MGS1 MGS2 MGS3 Corn

Rica

» [ ] [ ] - NS
Ewm - NS NS

MRS3 -

Giu -

MGS1 -

MGS2

Corn

MCS1

MCS3
Tap.'
MTS1
MTS2
MTS3
Pot.
MPS1
MPS2
MPS3

NS

NS
NS

MCS1 MCS2 MCS3 Tap. MTS1 MTS2 MTS3 Pot.

NS
NS
NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS
NS

NS

NS
NS

NS
NS

NS

NS

NS

NS
NS

NS
NS
NS

Dunacn’s new multiple range test for paracetamol tablet hardness prepared with

MPS1 MPS2 MPS3

NS

NS
NS

NS

NS

666

NS

NS

NS

NS

1



Table 33 Dunacn’snew multiple range test for paracetamol tablet hardness prepared with

various binders at 2% binder weight by solution incorporation method

Rice MRS1 MRS2 MRS3 Glu. MGS1 MGS2 MGS3 Corn MCS1 MCS2 MCS3Tap. MTS1 MTS2 MTS3 Pot. MPS1 MPS2 MPS3

"o : NS NS NS NS NS NS NS NS
MRS1 : NS

MRS2 : NS NS NS NS NS NS NS
MRS3 : NS NS NS

Glu : NS
M.GS.1 : NS NS

msi

MGS3 : )
Corn NS NS NS NS NS NS NS
MCS1 : NS NS NS

MCs2

MCS3 :

Taten - NS NS NS NS NS
MTS1 - NS NS NS NS
s1ss - NS NS NS
MTS3 ;o NS NS

MPS1 : NS
filp § 2

M P S3



Table 34 Dunacn’snew multiple range test for paracetamol tablet
hardness prepared with various binders at 1% binder

weigh by dry incorporation method

MRS!MRS2 MRS3 MGS1 MGS2 MGS3 M csr MCS2 MCS3 MTS1 MT52 MTS3 MPS1 WPS2 MPS3

MRS! - NS NS NS NS NS NS NS NS NS
NIRS2 - NS NS NS NS NS NS NS NS

MRS3 - NS NS NS NS

m m - NS NS NS NS NS NS

MGS2 - NS NS

MGS3 - NS NS NS NS NS NS NS NS NS
MCS1 - NS NS NS

MCS?2 - NS NS NS NS NS NS
MCS3 - NS NS NS NS NS NS
m m - NS NS NS NS
MTS?2 - NS NS NS
MTS3 - NS NS
MPS1 - NS
MPS2

MPS3



Table 35 Dunacn’snew multiple range test for paracetamol tablet
hardness prepared with various binders at 1.5% binder

weigh by dry incorporation method

MRS1 IVIRS2 MRS3 MGS1 MGS2 MGS3 MCS1 MCS2 MCS3 MTS1 MTSZ MTS3 MPS1 MPS2 MPS3

MRS1 - NS NS NS NS

MRS2 - NS NS NS NS NS NS

MRS3 - NS NS NS

MOST - NS NS NS NS NS

MGS2 - NS NS NS NS NS NS
MGS3 o NS NS NS

MCS1 - NS NS NS

MCS2 A NS

MCS3 - NS NS NS
MTS1 - NS NS NS NS
MTS2 - NS NS NS
MTS3 - NS NS
MPS1 - NS
MPS2

MPS3



Table 36 Dunacn’snew multiple range test for paracetamol tablet
hardness prepared with various binders at 2% binder

weigh by dry incorporation method

MRS1 MR52 MRS3 Mast MGS2 MGS3 MCS1 MCS2 MCS3 MTS1 MTS2 MTS3 MPS1 MPS2 MPS3

MRS1 NS NS NS NS
MRS2 .
MRS3 - NS NS NS
MOS1 - NS NS NS NS NS NS
MGS2 - NS

: NS NS NS NS NS
MCS1 - NS NS
MCS2 .
MCS3 -
MTS1 : NS NS NS NS NS
MTS2 - NS NS NS
MTS3 - NS NS
MPS1 : NS
MPS2 -

MP53



Table 37 Disintegration time of paracetamol tablets
prepared with various binders and concentrations

by solution incorporation method.

= Standard deviation

Binders  Disintegration time of paracetamol tablets (min.)
, 1% 1.5% 2%
Rice 0.56(0.06)*  0.68(0.02) 0.38(0.02)
MRS1 2.44(0.34) 7.39(0.72)  11.97(1.99)
MRS2 1.09(0.14) 1.69(0.17) 3.56(0.77)
MRS3 3.38(0.67) 7.36(0.94) 8.38(0.82)
Glutinous 0.98(0.20) 0 95(0.10) 1.21(0.30)
MGS1 3.05(0.47)  10.88(0.75) 8.37(0.82)
MGS2 1.98(0.15) 3.87(0.67) 3.32(0.27)
MGS3 2.85(0.58) 8.77(0.57)  10.53(1.12)
Corn 0.67(0.15) 0.79(0.08) 0.62(0.04)
MCS1 1.10(0.25) 2.43(0.48) 7.02(0.83)
MCS2 1.41(0.10) 4.15(0.61) 8.54(0.67)
MCS3 2.59(0.44) 3.66(0.63) 8.84(0.58)
Tapioca 0.61(0.03) 0.64(0.03) 0.60(0.04)
MTS1 3.54(0.76) 684(1.37) 11 14(1.62)
MTS2 1.74(0.26) 2.94(0.13) 5.38(0.92)
MTS3 1.84(0.14) 4.72(0.55) 8.54(0.32)
Potato 0.62(0.11) 0.76(0.04) 105(0.12)
MPS1 8.72(0.87)  1266(1.92)  18.88(3.55)
MPS2 4.64(0.79)  12.88(2.10)  23.22(2.59)
. MPS3 2.74(0.19) 4.86(1.09) 7.46(1.70)

PVP K30 1.48(0.23) 1.40(0.24) 1.67(0.12)
Era-Gel * 0.43(0.01) 0.64(0.05) 0.67(0.06)



Table 338

*

Binders

MRS1
MRS2
MRS3
MGS1
MGS2
MGS3
MCS1
MCS2
MCS3
MTS1
MTS2
MTS3
MPS1
MPS2
MPS3
PVP K30
Era-Pacp
Era-Gel R

Disintegration time of paracetamol tablets
prepared with various binders and concentrations
by dry incorporation method.

Disintegration time of paracetamol tablets (min.)

1% 1.5% 2%

4.62(0.48)*  8.68(1.60)  28.85(5.94)
0.94(0.09) 1.94(0.20) 1.58(0.19)
2.17(0.44) 3.71(0.82)  11.65(0.51)
2.93(0.56) 9.84(1.30)  18.72(0.36)
1.17(0.16) 2.06(0.31) 6.54(0.55)
1.50(0.22) 4.21(0.56)  10.14(0.33)
5.34(0.80) 6.31(1.49)  10.45(0.52)
0.92(0.06) 3.60(0.28) 7.67(0.64)
1.01(0.09) 1.94(0.30) 8.92(0.69)
3.00(0.30) 2.78(0.23)  16.52(1.79)
1.40(0.16) 2.39(0.30) 7.35(0.41)
1.92(0.23) 4.87(1.67)  12.19(1.10)
1.81(0.30) 8.92(0.79)  21.22(3.17)
3.12(0 31) 7.31(0.57)  26.55(1.89)
1.95(0.31) 2.74(0.30) 6.39(1.45)
1.07(0.16) 1.22(0.17) 2.38(0.44)
0.48(0.03) 0.49(0.03) 0.51(0.02)
0.59(0.05) 0.67(0.06) 0.68(0.05)

= Standard deviation
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Table 39 Analysis of variance for disintegration time of tablet
prepared with various binders at 1% dry weight by
solution incorporation method.

SOURCE
Among gr.

Within gr.

DF

19

100

SUM SQUARE
407.8419

17.9865

F-ratio for 0.05 Level of Significance = 1.75

DUNCAN MULTIPLE RANGE TESTS

ORDERED MEAN DIFFER AT ALPHA = 0.05

GAP ORDER LSR

o~NO O~ WN

Table 40. Analysis o fvariance for disintegration time oftablet
prepared with various binders at 1.5% dry weight by

SOURCE
Among gr.

Within gr.

0.485
0511
0.528
0.540
0.551
0.558
0.564

MEAN SQUARE V.R.

214654

0.1799

GAP ORDER LSR

ERBREBo

0.570
0.575
0.582
0.585
0.587
0.589
0.590

solution incorporation method.

DF

19

100

SUM SQUARE
1,796.4529

76.3949

F-ratio for 0.05 Level of Significance = 1.75

DUNCAN MULTIPLE RANGE TESTS

ORDERED MEAN DIFFER AT ALPHA = 0.05

GAP ORDER LSR

00 oUW N

0.999
1053
1.088
1113
1136
1149
1163

MEAN SQUARE
94.5502

0.7639

GAP ORDER LSR

ERERRB o

1174
1185
1199
1206
1210
1213
1217

1193413

GAP ORDER

BeBRbB

V.R.

123.7650

LSR

0.592
0.59
0.597
0.599
0.601

GAP ORDER LSR

BEBYb6

1220
1227
1231
1235
1238
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Table 41 Analysis ofvariance for disintegration time of tablet
prepared with various binders at 2% dry weight by
solution incorporation method.

SOURCE DF SUM OF SQUARES MEAN SQUARE V.R.
Among gr. 19 4,133.5579 2175557 1258021
Within gr. 100 172.9349 17293

F-ratio for 0.05 Level of Significance = 1.75
DUNCAN MULTIPLE RANGE TESTS

ORDERED MEAN DIFFER AT ALPHA = 0.05

'ORDER LSR GAP ORDER LSR GAP ORDER
2 1503 9 1.766 16

3 1584 10 1782 17

4 1637 1 1.804 18

5 1675 © 1815 19

6 1.707 13 1.820 2

7 1729 14 1825

8 1750 15 1831

Table 42 Analysis o fvariance for disintegration time oftablet
prepared with various binders at 1% dry weight by
dry incorporation method.

SOURCE DF SUM OF SQUARES MEAN SQUARE
Among gr. 1 148.7157 10.6225
Within gr. 75 9.5496 01273

F-ratio for 0.05 Level of Significance = 1.75
DUNCAN MULTIPLE RANGE TESTS

ORDERED MEAN DIFFER AT ALPHA = 0.05

GAP ORDER LSR GAP ORDER LSR GAP ORDER
2 0.408 7 0.469 12
3 0430 s 0475 13
4 0.444 9 0479 14
5 045 10 0.484 15
6 0403 n 0.489

LSR

1836
1847
1852
1858
1.863

LSR

0492
0494
0495
0497

188
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Table 43 Analysis ofvariance for disintegration time of tablet
prepared with various binders at 1.5% dry weight by
dry incorporation method.

SOURCE DF SUM OF SQUARES MEAN SQUARE V.R.
Among gr. 14 641.4645 45.8189 58.7018
Within gr. 75 58.5402 0.7805

F-ratio for 0.05 Level of Significance = 1.75
DUNCAN MULTIPLE RANGE TESTS

ORDERED MEAN DIFFERAT ALPHA = 0.05

GAP ORDER LSR GAP ORDER LSR GAP ORDER LSR
2 1010 7 1.161 12 1210
3 1064 8 1.176 13 122:
4 1.100 9 1.187 14 12x<
5 1125 10 1.197 15 123C
6 1.147 1 1212

Table 44 Analysis ofvariance for disintegration time oftablet
prepared with various binders at2% dry weight by
dry incorporation method.

SOURCE DF SUM OF SQUARES MEAN SQUARE V.R.
Among gr. 14 5,145.8172 367.5584 95.7207
Within gr. 75 287.9928 3.8399

F-ratio for 0.05 Level of Significance = 175
DUNCAN MULTIPLE RANGE TESTS

ORDERED MEAN DIFFER AT ALPHA = 0.05

GAP ORDER LSR GAP ORDER LSR GAP ORDER LSR
2 2.240 7 2576 » 2704
3 2.360 8 2.608 13 2712
4 2.440 9 2.632 14 2.720
5 2.496 10 2.656 15 2.728
6 2544 n 2.688



Table 45 Duncan’s new multiple range test for disintegration time of paracetamol tablet
prepared with various binders at 1% binder weight by solution incorporation method

Rice MRS1 MRS2 MRS3 Glu. MGS1 MGS2 MGS3Corn MCS1 MCS2 MCS3 Tap. MTS1 MTS2 MTS3 Pot. MPS1 MPS2 MPS3

Rice - NS NS NS NS NS
MRS1 - NS NS NS NS
MRS2 - NS NS NS NS NS NS
MR$3 - NS NS
oiuF - NS NS NS NS NS
MGS1 - NS NS NS NS
MGS2 - NS NS
MGS3 - NS NS
Corn - NS NS NS
MG ST : NS NS NS
M*e$2 - NS NS
MCS3 - NS
Tap. - NS
MTS1 -

-2 '* - NS
MT33 -
Pot.
MPS1
MPS2
MPS3

06T



Table 46 Duncan’s new multiple range test for disintegration time ofparacetamol tablet

prepared with various binders at 1.5% binder weight by solution incorporation method

Rice MRS1 MRS2 MRS3 Glu.
Rice - NS NS
MRS1 . NS
MRS2 - NS
MRS3
diu
IUESim =
MGS2
MGS3
Corn
MCS1
MC$2
MCS3
Tap- _
MTSI
MT§2
MTS3
m m
MPSt
MPS2
MPS3

MGS1 MGS2 MGS3 Corn

NS

NS

NS

MCS1 MCS2 MCS3 Tap.

NS

NS NS

NS

NS

NS

NS

NS

MTS1 MTS2 MTS3 Pot.

NS
NS

NS

NS

1 NS

NS

NS
NS

NS

NS

NS

NS

NS

NS

MPS1 MPS2 MPS3

sj Ns
NS
NS
NS
S



Table 47 Duncan’snew multiple range test for disintegration time of paracetamol tablet

prepared with various binders at2% binder weight by solution incorporation method

u Rice MRS1 MRS2 MRS3 Glu. MGS1 MGS2 MGS3Corn MCS1 MCS2 MCS3 Tap. MTS1 MTS2 MTS3 Pot. MPS1 MPS2 MPS3
Rfca - NS NS Q) NS NS
MRS1 - NS NS
MRS2 - NS
MRS; - NS NS NS NS NS NS
Glu - NS NS NS
MGS' - NS NS NS NS NS
mgs: -
mgs:| - NS
Corn 2 NS NS
MCS'; T NS NS NS
Mes: - NS NS NS
mcs: - NS NS
flap*:1 . NS
MTS1 -
MTS2* -
MTS3 - NS
Pot. -
MPS1
MP§2
MPS3

¢6T



Table 48 Duncan’ new multiple range test for disintegration time of

MRS1
MRS2
MR53
MGS1
MG32
MGS3
MCS1
MCS2
MCS3
MTS1
MTS2
MTS3
MPS1
MPS2
MPS3

paracatamol tablet prepared with various binders at 1% binder

weightby dry incorporation method.

MRS1 MR52 MRS3 MGS1 MG52: MGS3 MCS1 MCS2 MCS3 MTS1 MT52 MIS3 MPS1 |vIPS2 MPS3

NS

NS

NS

NS

NS
NS
NS NS
NS
NS
- NS

NS NS NS
NS
NS NS
NS
NS

NS



Table 49 Duncan’snew multiple range test for disintegration time
of paracetamol tablet prepared with various binders at

1.5% binder weight by dry incorporation method

MR51 MRS2 MRS3 Most MGS2 MGS3 MCSL: MCS2 MCS3 MTSL MTS2 MTS3 MPSL MPS2 MPS3

MRSI . NS

MRS2 . NS NS NS NS NS
MRS3 . NS NS NS NS
Most .

MGS2 . NS NS NS NS
MGS3 . NS NS

MCSL / NS

MCS2 : NS NS
MCS3 . NS NS NS
MTSL . NS NS
MTS2 . NS
MTS3 .

MPSL

MPS2



Table 50 Duncan’s new multiple range test for disintegration time

MRS1
MRS2
MRS3
MGS1
MGS2
MGS3
MCS1

MCS2
MCS3
MTS1

MTS2
MTS3
MPS1

MPS2
MPS3

of paracetamol tablet prepared with various binders at 2%

binder weight by dry incorporation method

MRS1 MRS2 MRS3 MGS1 MGS2 NK3S3 MCsr MCS2 MCS3 MTS1 MT52 MTS3 MPS1 MPS2 MPS3

1

NS

NS

NS

NS

NS
NS
NS
NS

NS

NS

NS
NS

NS

NS
NS
NS

NS



Table 51 Analysis of variance for hardness oftablet prepared
with MGS2, PVP K30 or Era-GelRat 1% dry
weight by solution incorporation method.

SOURCE DF SUM SQUARE MEAN SQUARE V.R.
Among gr. 2 246.5527 1232763 352.3672
Within gr. 27 9.466 0.3498

F-ratio for 0.05 Level of Significance = 3.38
DUNCAN MULTIPLE RANGE TESTS
ORDERED MEAN DIFFER AT ALPHA = 0.05

GAP ORDER LSR GAP ORDER LSR
2 0.543 3 0.570

Table 52 Analysis ofvariance for hardness oftablet prepared
with MGS2, PVP K30 or Era-GelRat 1.5% dry
weight by solution incorporation method.

SOURCE DF SUM SQUARE MEAN SQUARE V.R.
Among gr. 2 104.5940 52.2970 143.0762
Within gr. 27 9-8690 * 0.3655

F-ratio for 0.05 Level of Significance = 3.38
DUNCAN MULTIPLE RANGE TESTS
ORDERED MEAN DIFFER AT ALPHA = 0.05

GAP ORDER LSR GAP ORDER LSR
2 0.555 3 0583



Fable 53 Analysis of variance for hardness of tablet prepared
with MGS2, PVP K30 or Era-GelRat 2% dry
weight by solution incorporation method.

SOURCE DF SUM SQUARE MEAN SQUARE V.R.
Among gr. 2 135.7287 67.8643 1482353
Within gr. 27 12.3610 0.4578

F-ratio for 0.05 Level of Significance = 3.38
DUNCAN MULTIPLE RANGE TESTS
ORDERED MEAN DIFFER AT ALPHA = 0.05

GAP ORDER LSR GAP ORDER LSR
2 0.622 3 0.652



Table54 Duncan's new multiple range test for
paracetamol tablet hardness prepared with
MGS2, PVP K30 and Era-GelRat 1% dry
weight by solution incorporation method.

Era-Gel MGS2 PVP K30
Era-Gel

MGS2
PVP K30

Table 55 Duncan’s new multiple range test for
paracetamol tablet hardness prepared with
MGS2, PVP K30 and Era-GelRat 1.5% dry
weight by solution incorporation method.

Era-Get MGS2 PVP K30
Era-Gel

MGS2 - NS
PVPK30

Table 56 Duncan’s new multiple range test for
paracetamol tablet hardness prepared with
MGS2, PVP K30 and Era-GelRat 2% dry
weight by solution incorporation method.

Era-Gel MGS2 PVP K30
Era"Gel

MGS2 - NS
PVPK30



Table 57 Analysis of variance for disintegration time of tablet
prepared with MGS2, PVP K30 or Era-GelRat 1%

dry weight by solution incorporation method.

SOURCE DF SUM SQUARE MEAN SQUARE V.R.
Among gr. 2 7.5039 3.7520 154.8777
Within gr. 15 0.3634 0.0242

F-ratio for 0.05 Level of Significance = 3.68
DUNCAN MULTIPLE RANGE TESTS
ORDERED MEAN DIFFER AT ALPHA = 0.05

GAP ORDER LSR GAP ORDER LSR
2 0191 3 0.201

Table 58 Analysis ofvariance for disintegration time oftablet
prepared with MGS2, PVP K30 or Era-GelRat 1.5%
dry weight by solution incorporation method.

SOURCE DF SUM SQUARE MEAN SQUARE V.R.
Among gr. 2 34.1393 17.0696 101.5474
Within gr. 15 25214 0.1681

F-ratio for 0.05 Level of significance = 3.68
DUNCAN MULTIPLE RANGE TESTS
ORDERED MEAN DIFFER AT ALPHA = 0.05

GAP ORDER LSR GAP ORDER LSR
2 0504 3 0.529



rable 59 Analysis ofvariance for disintegration time of tablet
prepared with MGS2, PVP K30 or Era-GelRat 2%
dry weight by solution incorporation method.

SOURCE DF SUM SQUARE MEAN SQUARE V.R.
Among gr. 2 21.5306 10.7653 356.7510
Within gr. 15 0.4526 0.0302

F-ratio for 0.05 Level of Significance = 3.68
DUNCAN MULTIPLE RANGE TESTS
ORDERED MEAN DIFFER AT ALPHA = 0.05

GAP ORDER LSR GAP ORDER LSR
2 0.213 3 0.224



Table 60 Duncan’s new multiple range test for
disintegration time of paracetamol tablet
prepared with MGS2, PVP K30 and
Era-GelRat 1% dry weight by solution
incorporation method.

Era-Gel MGS2 PVP K30
Era-Gel

m$2
PVP K30

Table 61 Duncan’ new multiple range test for
disintegration time of paracetamol tablet
prepared with MGS2, PVP K30 and
Era-GelRat 1.5% dry weight by solution
incorporation method.

Era-Get MGS2 PVP K30
| Efa-Gel
MGS2
PVPK30

Table 62 Duncan’s new multiple range test for
disintegration time of paracetamol tablet
prepared with MGS2, PVP K30 and
Era-GelRat 2% dry weight by solution
incorporation method.

Era-Gel MGS2 PVP K30
'™M M i .
MGS2
PVPK30
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