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proximate analysis (AOAC.1990)

(crude protein)

16 %

1. Gerhardt kjeldatherm digestion unit

2. Gerhardt vapodast 1

3.

1 204 'm

2. 2 04 01N

3. NaOH 50 %

4, Boric 4%

5. Catalyst (kjel - tab) 3.5 KjS0 4
6. Indicator 0.625 methyl red 0.480
ethyl alcohol (50 , 95 % VIV)

0.0035 Se

methylene blue

1 2 catalyst 2

6.25
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H2504 25
kjeldatherm
200 30 20 15
380
vapodast 1 boric 4 % indicator 5 -6
boric 300
2 04 05N

% = a Xb X6.25 X1.4

c

a = normality H2S04
b = 2 04 ( )

C= —

(crude fat)

(crude fat)
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1. erode fiber digestion apparatus

2. (Whatman 41)
3. (muffle furnace)
4, (porcelian crucible)
5. (dessicator)
6. (funnel)
7.
1 2 04 0.255 N
2. NaOH 0.313 N
3. 95 % ethyl alcohol
1 « )
2 04 0.255 N 200 condenser
heater
30
2 41
3. 1 41 (
beaker)
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NaOH
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solution
microbomb calorimeter

semimicro oxygen bomb

55

95 % ethyl alcohol
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(a+b)-(b-c) X100

d

(gross energy)

microbomb calorimeter 1425
35
dewar flask 894 ml ' 450 ml
bomb cup

thermistor probe

benzoic acid
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1 microbomb calorimeter (Parr) 1425
2. 99.95 %

3. (nialloy)

7. (oven)

8. (desicator)

1. benzoic acid (thermochemical grad)

0.2

2. (nialloy) 10 electrode hook

4-5

3. 1 fuel capsule, inconel capsule support loop
bomb head

assembly, bomb body, bomb cup screw cup oxygen fill

connection gas tube 35

4. terminal nut

semimicro oxygen bomb glass dewar !

450 ml 1- 2°c semimicro
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“ enter”

“ enter”
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calorimeter 2- 3

benzoic acid

“ enter”

= gross heat X*

benzoic acid
gross heat

(6318 cal/g)

glass dewar cover

gross heat (cal/g)

2.3 cal/lcm

cal/g
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Class Level Information

Class Levels  Values
TIME 4 0369
TRT 6 123456
REP 2 12

Number of observations in data set = 561

Dependent Variable: Weight

Source DF  Sumof Squares Mean Square FValue Pr>F
Model 6 1195.454949 199.242492 4.00 0.0006
Error 554 27584.729638 49.791931

Corrected Total 560 28780.184588
R-Square C.v. Root MSE Weight Mean

0.041537 48.62615 7.056340 14.5114082

Dependent Variable: Weight

Source DF Type Iss Mean Square  FValue Pr>F
TRT 5 1192.197323 238.439465 4.79 0.0003
REP 1 3.257626 3.257626 0.07 0.7982
Source DF Type lll ss Mean Square  FValue Pr>F
TRT 5 1193.477292 238.695458 4.79 0.0003

REP 1 3.257626 3.257626 0.07 0.7982



59

Duncan's Multiple Range Test for variable: Weight
Alpha= 0.05 df= 554 MSE= 49.79193
Harmonic Mean of cell sizes= 93.39264

Number of Means 2 3 4 5 6

Critical Range 2.051 2.157 2.225 2.276 2.319

Means with the same letter are not significantly different.

General Linear Models Procedure

Duncan Grouping Mean N TRT

A 16940 96 4
A
B A 15119 95 3
B A
B A 15.060 93 2
B
B C 14117 96 5
B C
B C 13268 94 1
C
C 12360 87 6



Class Level Information

Class Levels Values

TIME 4 0369
TRT 6 123456
REP 2 12

Number of observations in data set = 561

Dependent Variable: Length

Source DF  Sum of Squares Mean Square FValue Pr>F
Model 6 40.57759649 6.76293275 291 0.0083
Error 554  1286.03929477  2.32137057

Corrected Total 560 1326.61689127
R-Square C.V. Root MSE Length Mean

0.030587 16.49215 1.523604 9.23836007

Dependent Variable: Length

Source DF Type Iss Mean Square F Value Pr>F

TRT 5 40.57752339 8.11550468 3.50 0.0040
REP 1 0.00007310 0.00007310 0.00 0.9955
Source DF Type lll SS Mean Square  FValue Pr>F
TRT 5 40.56442447  8.11288489 3.49 0.0040

REP 1 0.00007310 0.00007310 0.00 0.9955
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Duncan's Multiple Range Test for variable: Length
Alpha= 0.05 df= 554 MSE= 2.321371
Harmonic Mean of cell sizes= 93.39264

Number of Means 2 3 4 5 6

Critical Range 0.443 0.466 0.480 0.491 0.501

Means with the same letter are not significantly different.

General Linear Models Procedure

Duncan Grouping Mean N TRT

A 9.629 9% 4
A
B A 9395 95 3
B A
B A 9334 93 2
B
B c 9145 94 1
B c
B c 9.135 96 5
c

c 8.748 87 6



( 1
Class Levels Values
TRT 6 123456
REP 2 12

Number of observations by group = 144

Dependent Variable: Weight

Source DF  Sum of Squares  Mean Square FValue Pr>F
Model 6 2.67612222 0.44602037 0.11 0.9952
Error 137 555.37220833 4.05381174

Corrected Total 143 558.04833056
R-Square C.v. Root MSE Weight Mean

0.004796 25.87328 2.013408 7.78180556

}

Dependent Variable: Weight

Source DF Type | SS Mean Square FValue Pr>F

TRT 5 2.66172222 0.53234444 0.13 0.9850
REP 1 0.01440000 0.01440000 0.00 0.9526
Source DF  Type Il SS Mean Square FValue Pr> F
TRT 5 2.66172222 0.53234444 0.13 0.9850

REP 1 0.01440000 0.01440000 0.00 0.9526



Duncan's Multiple Range Test for variable: Weight
Alpha= 0.05 df= 137 MSE= 4.053812
Number of Means 2 3 4 5 6
Critical Range 1.155 1.214 1.252 1.281 1.305

Means with the same letter are not significantly different.

General Linear Models Procedure

Duncan Grouping Mean N TRT

A 7966 24 4

7891 24 6

7.788 24 3

7.765 24 5

7.750 24 2

> » » » » » » » > >

7530 24 1



Class Levels Values
TRT 6 123456
REP 2 12

Number of observations by group = 143

Dependent Variable: Weight

Source DF  Sum of Squares Mean Square FValue Pr>F
Model 6 122.6848564 20.4474761 2.14 0.0525
Error 136  1298.4215142 9.5472170

Corrected Total 142 1421.1063706
R-Square C.V. Root MSE Weight Mean

0.086331 25.68908 3.089857 12.0279021

Dependent Variable: Weight

Source DF Type I SS Mean Square FValue Pr>F
TRT 5 115.7684387 23.1536877 2.43 0.0385
REP 1 6.9164177 6.9164177 0.72 0.3962
Source DF Type lll SS Mean Square  FValue Pr>F
TRT 5 116.3563468 23.2712694 2.44 0.0376

REP 1 6.9164177 6.9164177 0.72 0.3962
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Duncan's Multiple Range Test for variable: Weight
Alpha= 0.05 df= 136 MSE= 9.547217
Harmonic Mean of cell sizes= 23.82734

Number of Means 2 3 4 5 6

Critical Range 1.778 1.870 1.929 1.973 2.011

Means with the same letter are not significantly different.

General Linear Models Procedure

Duncan Grouping Mean N TRT

A 13.408 24 2
A

B A 12603 24 3

B A

B A 12468 24 4

B A

B A 11590 24 5

B

B 11376 24 1

B

B 10.666 23 6



6
Class Levels Values
TRT 6 123456
REP 2 12

Number of observations in by group = 138

Dependent Variable: Weight

Source DF Sum of Squares Mean Square
Model 6 432.8232950 72.1372158
Error 131 2865.9063869 21.8771480

Corrected Total 137 3298.7296819
R-Square C.V. Root MSE

0.131209 28.10939 4.677301

Dependent Variable: Weight

Source DF  Type Iss Mean Square
TRT 5 432.1959720 86.4391944
REP 1 0.6273230 0.6273230
Source DF Type MISS Mean Square
TRT 5 432.6706276 86.5341255

REP 1 0.6273230 0.6273230

Fvalue Pr>F
3.30 0.0047
Weight Mean
16.6396377
Fvalue Pr>F
3.95 0.0023
0.03 0.8658
Fvalue Pr>F
3.96 0.0023
0.03 0.8658
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Duncan's Multiple Range Test for variable: Weight
Alpha= 0.05 df= 131 MSE= 21.87715
Harmonic Mean of cell sizes= 22.90456

Number of Means 2 3 4 5 6

Critical Range 2.746 2.887 2.978 3.047 3.104

Means with the same letter are not significantly different.

General Linear Models Procedure

Duncan Grouping Mean N TRT

A 19589 24 4
A
B A 17385 23 2
B A
B A 17141 24 3
B
B C 16.172 24 5
B C
B C 15151 23 1
C
C 13916 20 6



Class Levels Values
TRT 6 123456
REP 2 12

Number of observations in by group = 136

Dependent Variable: Weight

Source DF  Sum of Squares  Mean Square FValue Pr>F
Model 6 1321.554197 220.259033 4.48 0.0004
Error 129 6343.851764 49.177145

Corrected Total 135 7665.405962
R-Square C.V. Root MSE Weight Mean

0.172405 31.74768 7.012642 22.0886765

Dependent Variable: Weight

Source DF  Typelss Mean Square Fvalue Pr>F
TRT 5 1320.962126 264.192425 5.37 0.0002
REP 1 0.592071 0.592071 0.01 0.9128
Source DF Type Il SS Mean Square Fvalue Pr>F
TRT 5 1321.506009 264.301202 5.37 0.0002

REP 1 0.592071 0.592071 0.01 0.9128
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Duncan's Multiple Range Test for variable: Weight
Alpha= 0.05 df=129 MSE=49.17715
Harmonic Mean of cell sizes= 22.57809

Number of Means 2 3 4 5 6

Critical Range 4.146 4.360 4.498 4.601 4.688

Means with the same letter are not significantly different.

General Linear Models Procedure

Duncan Grouping Mean N TRT

A 27.738 24 4
B 23.285 23 3
B
C B 22405 22 2
C B
C B 20941 24 5
C B
C B 19.349 23 1
C
C 18.115 20 6



Class Level Information

Class Levels Values

TIME 4 0369
TRT 8 12345678
REP 2 12

Number of observations in data set = 616

Dependent Variable: Weight

Source DF  Sum of Squares Mean Square FValue Pr>F
Model 8 633.6105340 79.2013167 2.47 0.0121
Error 607 19436.7405646  32.0209894

Corrected Total 615 20070.3510985
R-Square C.V. Root MSE Weight Mean

0.031569 44.79468  5.658709 12.6325487

Dependent Variable: Weight

Source DF Type | SS Mean Square FValue Pr>F
TRT 7 633.5609516  90.5087074 2.83 0.0066
REP 1 0.0495824 0.0495824 0.00 0.9686
Source DF Type lll SS Mean Square FValue Pr> F
TRT 7 633.5425780 90.5060826 2.83 0.0066

REP 1 0.0495824 0.0495824 0.00 0.9686



Duncan's Multiple Range Test for variable: Weight
Alpha= 0.05 df= 607 MSE= 32.02099
Harmonic Mean of cell sizes= 76.91202
Number of Means 2 3 4 5 6 7 8
Critical Range 1.813 1.906 1.966 2.012 2.050 2.081 2.106

Means with the same letter are not significantly different.

General Linear Models Procedure

Duncan Grouping Mean N TRI

A 13931 74 1
A
A 13891 80 8
A
B A 13.324 80 3
B A
B A C 12.828 76 7
B A C
B A c 12709 80 4
B c
B C 11584 76 6
B C
B c 11.560 77 5
C

C 11,115 73 2



Class Level Information

Class Levels Values
TIME 4 0369
TRT 8 12345678
REP 2 12

Number of observations in data set = 616

Dependent Variable: Length

Source DF
Model 8
Error 607

Corrected Total 615
R-Square

0.014866

Dependent Variable: Length

Source DF
TRT 7
REP 1
Source DF
TRT 7
REP 1

Sum of Squares Mean Square FValue Pr>F
19.04713865 2.38089233 1.14 0.3310
1262.23851070 2.07947036
1281.28564935
C.V. Root MSE Length Mean
16.40070 1.442037 8.79253247
Type Iss Mean Square FValue Pr>F
17.80919096 2.54417014 1.22 0.2874
1.23794769 1.23794769 0.60 0.4407
Type lll ss Mean Square FValue Pr>F
17.94973606 2.56424801 1.23 0.2822

1.23794769 1.23794769 0.60 0.4407

72
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Duncan's Multiple Range Test for variable: Length

Alpha= 0.05 df= 607 MSE= 2.07947

Harmonic Mean of cell sizes= 76.91202

Number of Means

2 3

4

5 6 7 8

Critical Range 0.462 0.486 0.501 0.513 0.522 0.530 0.537

Means with the same letter are not significantly different.

General Linear Models Procedure

Duncan Grouping

A

> >» » » » » » > r » » » » >

Mean

9.046

9.031

8.839

8.831

8.766

8.642

8.604

8.570

N
74

80

76

80

80

73

76

7

TRT
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Class Level Information

Class Levels Values

TRT 8 12345678

REP 2 12

Number of observations in by group = 160

Dependent Variable: Weight

Source DF Sum of Squares = Mean Square FValue
Model 8 1.02022500 0.12752812

Error 151  1359.92612437  9.00613327

Corrected Total 159 1360.94634937
R-Square C.vV. Root MSE

0.000750 38.35448 3.001022

Dependent Variable: Weight

Source DF Type |1 SS Mean Square FValue
TRT 7 1.00849438 0.14407063

REP 1 0.01173062 0.01173062

Source DF  Type ll

TRT 7 1.00849437 0.14407062

REP 1 0.01173063 0.01173063

Mean Square F Value

Pr>F

1.0000

Weight Mean

7.82443750

Pr>F

1.0000

0.9713

Pr>F
1.0000

0.9713

74
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Duncan's Multiple Range Test for variable: Weight

Alpha= 0.05 d£=151 MSE= 9.006133
Number of Means 2 3 4 5 6 7 8
Critical Range 1.885 1.982 2.045 2.092 2.132 2.164 2.190

Means with the same letter are not significantly different.

General Linear Models Procedure

Duncan Grouping Mean N TRT

A 7.943 20 3
A
A 7.900 20 1
A
A 7.896 20 6
A
A 7.826 207
A
A 7.801 202
A
A 7.786 204
A
A 7.758 205
A
A 7.686 20 8
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Class Levels Values
TRT 8 12345678
REP 2 12

Number of observations in by group = 158

Dependent Variable: Weight

Source DF  Sum of Squares  Mean Square FValue Pr>F
Model 8 75.08054347 9.38506793 0.91 0.5139
Error 149 1544.67079324 10.36691808
Corrected Total 157 1619.75133671
R-Square C.V. Root MSE Weight Mean
0.046353 30.03339 3.219770 10.7206329
Dependent Variable: Weight
Source DF Type | SS Mean Square FValue Pr>F
TRT 7 69.10528560 9.87218366 0.95 0.4684
REP 1 5.97525787 5.97525787 0.58 0.4489
Source DF Type Il SS Mean Square FValue Pr>F
TRT 7 69.67629509 9.95375644 0.96 0.4626
REP 1 5.97525787 5.97525787 0.58 0.4489
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Duncan's Multiple Range Test for variable: Weight

Alpha= 0.05 df= 149 MSE= 10.36692

Harmonic Mean of cell sizes= 19.72603
Number of Means 2 3 4 5 6 7 8
Critical Range 2.037 2.142 2.209 2.260 2.303 2.338 2.366

Means with the same letter are not significantly different.

General Linear Models Procedure

Duncan Grouping Mean N TRT

A 12229 20 1
A
A 10963 20 8
A
A 10.902 20 7
A
A 10.778 20 3
A
A 10.344 20 5
A
A 10271 20 4
A
A 10226 20 6
A
A 9978 18 2
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Class Level Information
Class Levels Values
TRT 8 12345678
REP 2 12

Number of observations in by group =152

Dependent Variable: Weight

Source DF  Sum of Squares Mean Square FValue Pr>F
Model 8 296.8945745 37.1118218  1.63 0.1201
Error 143  3247.6111143 22.7105672

Corrected Total 151 3544.5056888

R-Square C.V. Root MSE Weight Mean

0.083762 31.20018 4.765561 15.2741447

Dependent Variable: Weight

Source DF Type | SS Mean Square Fvalue Pr>F
TRT 7 294.7355724 42.1050818 1.85 0.0815
REP 1 2.1590021 2.1590021 0.10 0.7583
Source DF  Type Il SS Mean Square  FValue Pr>F
TRT 7 292.6601212 41.8085887 1.84 0.0838

REP 1 2.1590021 2.1590021 0.10 0.7583
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Duncan's Multiple Range Test for variable: Weight

Alpha= 0.05 df= 143 MSE= 22.71057

Harmonic Mean of cell sizes= 18.93194
Number of Means 2 3 4 5 6 7 8
Critical Range 3.077 3.236 3.338 3.414 3.479 3.532 3.575

Means with the same letter are not significantly different.

General Linear Models Procedure

Duncan Grouping Mean N TRT

A 16.903 20 8

16.824 17 1

16599 20 3

15.687 20 4

15293 18 7

13916 19 6

> >» >» >» >» »>» » >» > » » >

13.818 20 5

T ® W™ W™ W W T W W

13.103 18 2
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Class Level Information
Class Levels Values
TRT 8 12345678
REP 2 12

Number of observations in by group = 146

Dependent Variable: Weight

Source DF Sum of Squares Mean Square FValue Pr>F
Model 8 679.7389642 84.9673705 261 0.0108
Error 137  4454.9688803 32.5180210

Corrected Total 145 5134.7078445
R-Square C.V. Root MSE Weight Mean
0.132381 33.11413 5.702457 17.2206164

Dependent Variable: Weight

Source DF Type Iss Mean Square FValue Pr>F
TRT 7 678.8063521 96.9723360 2.98 0.0061
REP 1 0.9326121 0.9326121 0.03 0.8658
Source DF  Type Il ss Mean Square FValue Pr>F
TRT 7 679.6265288 97.0895041 2.99 0.0060

REP 1 0.9326121 0.9326121 0.03 0.8658
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Duncan's Multiple Range Test for variable: Weight

Alpha= 0.05 df- 137 MSE- 32.51802

Harmonic Mean of cell sizes= 18.14678
Number of Means 2 3 4 5 6 7 8
Critical Range 3.761 3.955 4.079 4.173 4.252 4.317 4.369

Means with the same letter are not significantly different.

General Linear Models Procedure

Duncan Grouping Mean N TRT

A 20.138 171

20.012 208

18.061 187

17975 203

> » » » r» » > >

17.095 204

14915 176

14806 175

T ® T W W W ™ W W W @

14111 172
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