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เทคผนวก
การใ!'สถิติในการคำนวณผลการทดลอง

1. บีโอดี
General Linear Models Procedure 

Class Level Information 
Class Levels Values 
TRT 2 T l T2 

Number of observations in data set = 16

Dependent Variable: DAY7
Sum of Mean

Source DF Squares Square F Value Pr>F
Model 2 737.0888154 368.5444077 23.55 0.0001
Error 13 203.4736846 15.6518219
Corrected Total 15 940.5625000

R-Square c.v. Root MSE DAY7 Mean
0.783668 5.697553 3.956238 69.4375000

Dependent Variable: DAY7
Source DF TypeISS Mean Square F Value Pr > F
DAY0 1 176.5821052 176.5821052 11.28 0.0051
TRT 1 560.5067101 560.5067101 35.81 0.0001

Source DF Type inSS Mean Square F Value Pr > F
DAY0 1 173.0263154 173.0263154 11.05 0.0055
TRT 1 560.5067101 560.5067101 35.81 0.0001

Least Squares Means
TRT DAY7 Pr>|T|HO:

LSMEAN LSMEAN1 =LSMEAN2
T1 63.5186491 0.0001
T2 75.3563509



General Linear Models Procedure
Class Level Information 
Class Levels Values 
TRT 2 T l T2 

Number of observations in data set = 16

Dependent Variable: DAV14
Sum of Mean

Source DF Squares Square F Value Pr > F
Model 2 1646.724243 823.362122 42.55 0.0001
Error 13 251.584350 19.352642
Corrected Total 15 1898.308594

R-Square c.v. Root MSB DAY14 Mean 
0.867469 7.857842 4.399164 55.9843750

Dependent Variable: DAY14
Source DF TypeISS Mean Square F Value Pr > F
DAY7 1 1139.309465 1139.309465 58.87 0.0001
TRT 1 507.414778 507.414778 26.22 0.0002

Source DF Type n i ss Mean Square F Value Pr > F
DAY7 1 216.9390871 216.9390871 11.21 0.0052
TRT 1 507.4147780 507.4147780 26.22 0.0002

Least Squares Means
TRT DAY14 Pr > |T| HO:

LSMEAN LSMEAN1=LSMEAN2
T1 49.1095950 0.0002
T2 62.8591550



General Linear Models Procedure
Class Level Information 
Class Levels Values 
TRT 2 T l T2 

Number of observations in data set = 16

Dependent Variable: DAY14
Sum of Mean

Source DF Squares Square F Value Pr>F
Model 2 1475.050662 737.525331 22.65 0.0001
Error 13 423.257932 32.558302
Corrected Total 15 1898.308594

R-Square c.v. Root MSE DAY14 Mean
0.777034 10.19211 5.705988 55.9843750

Dependent Variable: DAY14
Source DF TypeISS Mean Square F Value Pr > F
DAY0 1 48.195370 48.195370 1.48 0.2454
TRT 1 1426.855292 1426.855292 43.82 0.0001

Source DF Type m ss Mean Square F Value Pr > F
DAY0 1 45.265506 45.265506 1.39 0.2595
TRT 1 1426.855292 1426.855292 43.82 0.0001
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2. ชีโอคี
General Linear Models Procedure 

Class Level Information 
Class Levels Values 
TRT 2 T l T2 

Number of observations in data set = 16

Dependent Variable: DAY7
Sum of Mean

Source DF Squares Square F Value Pr > F
Model 2 909.4204350 454.7102175 5.46 0.0190
Error 13 1081.7634087 83.2125699
Corrected Total 15 1991.1838438

R-Square c.v. Root MSE DAY7Mean
0.456723 6.192367 9.122092 147.311875

Dependent Variable: DAY7
Source DF TypeISS Mean Square F Value Pr > F
DAY0 1 50.7410723 50.7410723 0.61 0.4489
TRT 1 858.6793627 858.6793627 10.32 0.0068

Source DF Type n i SS Mean Square F Value Pr>F
DAY0 1 271.7316788 271.7316788 3.27 0.0939
TRT 1 858.6793627 858.6793627 10.32 0.0068

Least Squares Means
TRT

T1

DAY7 Pr > |T| HO:
LSMEAN LSMEAN1=LSMEAN2

139.541611 0.0068
T2 155.082139



ร ฯ

Class Level Information 
Class Levels Values 
TRT 2 T l T2 

Number of observations in data set = 16

General Linear Models Procedure

Dependent Variable: DAY14
Sum of Mean

Source DF Squares Square F Value Pr > F
Model 2 5091.299862 2545.649931 31.09 0.0001
Error 13 1064.450138 81.880780
Corrected Total 15 6155.750000

R-Square c.v. Root MSE DAY14 Mean
0.827080 7.725763 9.048800 117.125000

Dependent Variable: DAY14
Source DF I^pelSS Mean Square F Value Pr > F
DAY7 1 3388.375677 3388.375677 41.38 0.0001
TRT 1 1702.924185 1702.924185 20.80 0.0005

Source DF Type in  ss Mean Square F Value Pr>F
DAY7 1 735.299862 735.299862 8.98 0.0103
TRT 1 1702.924185 1702.924185 20.80 0.0005

Least Squares Means
TRT DAY14 Pr > |T| HO:

LSMEAN LSMEAN1=LSMEAN2
T1 104.915637 0.0005
T2 129.334363



General Linear Models Procedure
Class Level Information 
Class Levels Values 
TRT 2 Tl T2 

Number of observations ๒ data set = 16

Dependent Variable: DAY14
Sum of Mean

Source DF Squares Square F Value Pr > F
Model 2 4432.305462 2216.152731 16.72 0.0003
Error 13 1723.444538 132.572657
Corrected Total 15 6155.750000

R-Square c.v. Root MSE DAY14 Mean
0.720027 9.830540 11.51402 117.125000

Dependent Variable: DAY14

Source DF Type I ss Mean Square F Value Pr > F
DAY0 1 189.501735 189.501735 1.43 0.2532
TRT 1 4242.803727 4242.803727 32.00 0.0001

Source DF Type in  ss Mean Square F Value Pr > F
DAY0 1 76.305462 76.305462 0.58 0.4616
TRT 1 4242.803727 4242.803727 32.๓ 0.0๓1

Least Squares Means
TRT DAY14 Pr > |T| HO:

LSMEAN LSMEAN1 =LSMEAN
T1 99.852838 0.0001
T2 134.397162



3. ไนโตรแน
General Linear Models Procedure 

Class Level Information 
Class Levels Values 
TRT 2 T l T2 

Number of observations in data set = 16

Dependent Variable: DAY7
Sum of Mean

Source DF Squares Square F Value Pr > F
Model 2 27667.44087 13833.72043 207.24 0.0001
Error 13 867.77851 66.75219
Corrected Total 15 28535.21937

R-Square c.v. Root MSE DAY7 Mean
0.969589 3.818855 8.170202 213.943750

Dependent Variable: DAY7
Source DF Type ISS Mean Square F Value Pr > F
DAY0 1 21249.21945 21249.21945 318.33 0.0001
TRT 1 6418.22142 6418.22142 96.15 0.0001

Source DF Typemss Mean Square F Value Pr>F
DAY0 1 17042.98524 17042.98524 255.32 0.0001
TRT 1 6418.22142 6418.22142 96.15 0.0001

Least Squares Means
TRT DAY7 Pr > |T| HO:

LSMEAN LSMEAN1 =LSMEAN2
T1 193.636783 0.0001
T2 234.250717



General Linear Models Procedure 
Class Level Information 
Class Levels Values 
TRT 2 T l T2 

Number of observations in data set = 16

Dependent Variable: DAY14
Sum of Mean

Source DF Squares Square F Value Pr >F
Model 2 41258.54445 20629.27222 389.87 0.0001
Error 13 687.87993 52.91384
Corrected Total 15 41946.42438

R-Square c.v. Root MSE DAY14 Mean
0.983601 4.054309 7.274190 179.418750

Dependent Variable: DAY14
Source DF TypeISS Mean Square F Value Pr > F
DAY7 1 33516.26164 33516.26164 633.41 0.0001
TRT 1 7742.28280 7742.28280 146.32 0.0001

Source DF Type m ss Mean Square F Value Pr > F
DAY7 1 11199.65382 11199.65382 211.66 0.0001
TRT 1 7742.28280 7742.28280 146.32 0.0001

Least Squares Means
TRT DAY14 Pr > |T| HO:

LSMEAN LSMEAN1=LSMEAN2
T1 153.210467 0.0001
T2 205.627033



General Linear Models Procedure 
Class Level Information 
Class Levels Values 
TRT 2 T l T2 

Number of observations in data set = 16

Dependent Variable: DAY14
Sum of Mean

Source DF Squares Square F Value Pr> F
Model 2 40381.98495 20190.99247 167.78 0.0001
Error 13 1564.43943 120.34149
Corrected Total 15 41946.42438

R-Square c.v. Root MSE DAY14 Mean
0.962704 6.114203 10.97003 179.418750

Dependent Variable: DAY14
Source DF Type I ss Mean Square F Value Pr > F
DAY0 1 16595.93420 16595.93420 137.91 0.0001
TRT 1 23786.05075 23786.05075 197.65 0.0001

Source DF Type III SS Mean Square F Value Pr> F
DAYO 1 10323.09432 10323.09432 85.78 0.0001
TRT 1 23786.05075 23786.05075 197.65 0.0001

Least Squares Means
TRT DAY14 Pr > |T| HO:

LSMEAN LSMEAN1=LSMEAN2
T1 140.325759 0.0001
T2 218.511741
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General Linear Models Procedure 
Class Level Information 
Class Levels Values 
TRT 2 T l T2 

Number of observations in data set = 16

Dependent Variable: DAY7

4. ฟ่อส!ฟ่ค

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 20.91819718 10.45909859 405.18 0.0001
Error 13 0.33557782 0.02581368
Corrected Total 15 21.25377500

R-Square c.v. RootMSE DAY7 Mean
0.984211 2.682803 0.160666 5.98875000

Dependent Variable: DAY7
Source DF TypeISS Mean Square F Value Pr>F
DAY0 1 15.01859393 15.01859393 581.81 0.0001
TRT 1 5.89960325 5.89960325 228.55 0.0001

Source DF Type m ss Mean Square F Value Pr>F
DAY0 1 12.47917218 12.47917218 483.43 0.0001
TRT 1 5.89960325 5.89960325 228.55 0.0001

Least Squares Means 
TRT DAY7 Pr > |T| HO:

LSMEAN LSMEAN1=LSMEAN2
T1 5.37648568 0.0001
T2 6.60101432



General Linear Models Procedure 
Class Level Information 
Class Levels Values 
TRT 2 T l T2 

Number of observations in data set = 16

Dependent Variable: DAY14
Sum of Mean

Source DF Squares Square F Value Pr>F
Model 2 35.72149256 17.86074628 77.43 0.0001
Error 13 2.99875119 0.23067317
Corrected Total 15 38.72024375

R-Square c.v. Root MSE DAY14 Mean
0.922553 8.656699 0.480284 5.54812500

Dependent Variable: DAY14
Source DF TypeISS Mean Square F Value Pr > F
DAY7 1 27.27450582 27.27450582 118.24 0.0001
TRT 1 8.44698675 8.44698675 36.62 0.0001

Source DF Type in  SS Mean Square F Value Pr > F
DAY7 1 10.34508631 10.34508631 44.85 0.0001
TRT 1 8.44698675 8.44698675 36.62 0.0001

Least Squares Means
TRT DAY14 Pr > |T| HO:

LSMEAN LSMEAN1 =LSMEAN2
T1 4.72254253 0.0001
T2 6.37370747



General Linear Models Procedure 
Class Level Information 
Class Levels Values 
TRT 2 Tl T2 

Number of observations in data set = 16

Dependent Variable: DAY14
Sum of Mean

Source DF Squares Square F Value Pr>F
Model 2 33.95661141 16.97830570 46.33 0.0001
Error 13 4.76363234 0.36643326
Corrected Total 15 38.72024375

R-Square c.v. Root MSE DAY14 Mean
0.876973 10.91066 0.605337 5.54812500

Dependent Variable: DAY14
Source DF TypeISS Mean Square F Value Pr > F
DAY0 1 12.60200971 12.60200971 34.39 0.0001
TRT 1 21.35460170 21.35460170 58.28 0.0001

Source DF Type in SS Mean Square F Value Pr>F
DAY0 1 8.58020516 8.58020516 23.42 0.0003
TRT 1 21.35460170 21.35460170 58.28 0.0001

Least Squares Means
TRT DAY14 Pr > |T| HO:

LSMEAN LSMEAN1=LSMEAN2
T1 4.38326620 0.0001
T2 6.71298380



5. ของนขิงละลายนัา
General Linear Models Procedure 

Class Level Information 
Class Levels Values 
TRT 2 T l T2 

Number of observations in data set = 16

Dependent Variable: DAY7
Sum of Mean

Source DF Squares Square F Value Pr>F
Model 2 141777.9574 70888.9787 414.65 0.0001
Error 13 2222.4801 170.9600
Corrected Total 15 144000.4375

R-Square c.v. Root MSE DAY7 Mean
0.984566 4.122220 13.07517 317.187500

Dependent Variable: DAY7
Source DF Type ISS Mean Square F Value Pr > F
DAY0 1 130070.6123 130070.6123 760.82 0.0001
TRT 1 11707.3451 11707.3451 68.48 0.0001

Source DF Type in  SS Mean Square F Value Pr > F
DAY0 1 111762.3949 111762.3949 653.73 0.0001
TRT 1 11707.3451 11707.3451 68.48 0.0001

Least Squares Means
TRT DAY7 Pr > |T| HO.

LSMEAN LSMEAN1=LSMEAN2
T1 289.659203 0.0001
T2 344.715797



General Linear Models Procedure 
Class Level Information 
Class Levels Values 
TRT 2 T l T2 

Number of observations in data set = 16

Dependent Variable: DAY14
Sum of Mean

Source DF Squares Square F Value Pr > F
Model 2 133496.8184 66748.4092 467.80 0.0001
Error 13 1854.9316 142.6870
Corrected Total 15 135351.7500

R-Square c.v. Root MSE DAY14 Mean
0.986295 4.804492 11.94517 248.625000

Dependent Variable: DAY14
Source DF Type ISS Mean Square F Value Pr > F
DAY7 1 127369.8582 127369.8582 892.65 0.0001
TRT 1 6126.9603 6126.9603 42.94 0.0001

Source DF Type m ss Mean Square F Value Pr > F
DAY7 1 81967.81842 81967.81842 574.46 0.0001
TRT 1 6126.96026 6126.96026 42.94 0.0001

Least Squares Means
TRT DAY14 Pr > |T| HO:

LSMEAN LSMEAN1 =LSMEAN2
T1 226.845483 0.0001
T2 270.404517
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General Linear Models Procedure 
Class Level Information 
Class Levels Values 
TRT 2 T l T2 

Number of observations in data set = 16

Dependent Variable: DAY14
Sum of Mean

Source DF Squares Square F Value Pr > F
Model 2 130008.6012 65004.3006 158.16 0.0๓1
Error 13 5343.1488 411.0114
Corrected Total 15 135351.7500

R-Square c.v. Root MSE DAY14 Mean
0.960524 8.154215 20.27342 248.6250๓

Dependent Variable: DAY14
Source DF Type I ss Mean Square F Value Pr>F
DAY0 1 100744.0185 100744.0185 245.11 0.0๓1
TRT 1 29264.5827 29264.5827 71.20 0.0๓1

Source DF Type m ss Mean Square F Value Pr > F
DAY0 1 78479.60120 78479.60120 190.94 0.0๓1
TRT 1 29264.58272 29264.58272 71.20 0.0๓1

Least Squares Means
TRT DAY14 Pr > |T| HO:

LSMEAN LSMEAN1=LSMEAN2
T1 205.101752 0.0001
T2 292.148248



6. ของแข็งแขวนลอย
General Linear Models Procedure 

Class Level Information 
Class Levels Values 
TRT 2 T l T2 

Number of observations in data set ■ 16

Dependent Variable: DAY7
Sum of Mean

Source DF Squares Square F Value Pr>F
Model 2 1062.333815 531.166908 3.45 0.0628
Error 13 2001.603685 153.969514
Corrected Total 15 3063.937500

R-Square c.v. Root MSB DAY7 Mean 
0.346722 18.36588 12.40845 67.5625000

Dependent Variable: DAY7
Source DF Type ISS Mean Square F Value Pr>F
DAY0 1 796.3368860 796.3368860 5.17 0.0406
TRT 1 265.9969292 265.9969292 1.73 0.2114

Source DF Type mss Mean Square F Value Pr>F
DAY0 1 781.7713152 781.7713152 5.08 0.0421
TRT 1 265.9969292 265.9969292 1.73 0.2114

Least Squares Means
TRT DAY7 Pr > |T| HO:

LSMEAN LSMEAN1=LSMEAN2
T1 63.4846453 0.2114
T2 71.6403547



General Linear Models Procedure 
Class Level Information 
Class Levels Values
TRT 2 T i n

Number of observations in data set = 16

Dependent Variable: DAY14
Sum of Mean

Source DF Squares Square F Value Pr > F
Model 2 2128.148174 1064.074087 14.20 0.0005
Error 13 973.851826 74.911679
Corrected Total 15 3102.000000

R-Square c.v. Root MSE DAY14 Mean
0.686057 15.59487 8.655153 55.5000000

Dependent Variable: DAY14
Source DF Type ISS Mean Square F Value Pr > F
DAY7 1 1372.952912 1372.952912 18.33 0.0009
TRT 1 755.195262 755.195262 10.08 0.0073

Source DF Type mss Mean Square F Value Pr>F
DAY7 1 1503.148174 1503.148174 20.07 0.0006
TRT 1 755.195262 755.195262 10.08 0.0073

Least Squares Means
TRT DAY14 Pr > |T| HO:

LSMEAN LSMEAN l=LSMEAN2
T l 48.6150714 0.0073
T2 62.3849286
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General Linear Models Procedure 
Class Level Information 
Class Levels Values 
TOT 2 Tl T2 

Number of observations in data set = 16

Dependent Variable: DAY14

Sum of Mean
Source DF Squares Square F V ฝนe Pr > F
Model 2 2 050 .992254 1025 .496127 12.68 0 .0 0 0 9

Error 13 1051 .007746 8 0 .8 4 6 7 5 0

Corrected Total 15 3102 .000000

R-Square c.v. Root MSE DAY14 Mean
0 .6 6 1 1 8 4 16 .20087 8 .99 1 4 8 2 55 .50 0 0 0 0 0

Dependent Variable: DAY14

Source DF TypeISS
DAY0 1 1455 .404788

TOT 1 595 .5 8 7 4 6 6

Source DF Type mss
DAY0 1 1425 .992254

TOT 1 595 .587466

Mean Square F Value Pr>F
1455.404788 18.00 0 .0 0 1 0

595 .587466 7 .37 0 .0 1 7 7

Mean Square F V ฝนe Pr>F
1425 .992254 17.64 0 .0 0 1 0

595 .587466 7 .37 0 .0 1 7 7

Least Squares Means
TOT DAY14 Pr > |T| HO:

LSMEAN LSMEAN1 =LSMEAN2
T1 49.3980843 0.0177
T2 61.6019157



7. ซัลไฟด์
General Linear Models Procedure 

Class Level Information 
Class Levels Values 
TRT 2 Tl T2 

Number of observations in data set = 16

Dependent Variable: DAY7

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 2 6 7 .2 649777 133 .6324889 2 4 .5 9 0.0001

Error 13 70 .6550223 5 .4350017

Corrected Tolal 15 3 3 7 .9 2 0 0 0 0 0

R-Square c.v. Root MSE DAY7 Mean
0 .790912 8 .830716 2 .3 3 1 3 0 9 26 .4000000

Dependent Variable: DAY7

Source DF Type I SS Mean Square F Value Pr > F
DAY0 1 2 6 5 .7 026566 2 6 5 .7 026566 4 8 .8 9 0.0001
TRT 1 1.5623211 1.5623211 0 .2 9 0 .6009

Source DF Type in SS Mean Square F Value Pr > F
DAY0 1 2 66 .6249777 2 6 6 .6 249777 4 9 .0 6 0.0001
TRT 1 1.5623211 1.5623211 0 .2 9 0 .6 0 0 9

Least Squares Means
TRT DAY7 Pr > |T| HO:

LSMEAN LSMEAN1=LSMEAN2
T1 26.7149586 0.6009
T2 26.0850414
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General Linear Models Procedure 
Class Level Information 
Class Levels Values 
TRT 2 Tl T2 

Number of observations in data set = 16

Dependent Variable: DAY14

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 334 .1338496 167.0669248 49 .2 9 0 .0๓ 1

Error 13 4 4 .0 661504 3 .3897039

Corrected Total 15 378 .2000000

R-Square c.v. Root MSE DAY14 Mean
0 .883485 7 .952980 1.841115 2 3 .15000๓

Dependent Variable: DAY14

Source DF TypeISS Mean Square F Value Pr > F
DAY7 1 305 .9020422 305 .9020422 90 .24 0 .0๓ 1

TRT 1 28 .2318075 28 .2318075 8.33 0 .0 1 2 7

Source DF Type III ss Mean Square F Value Pr > F
DAY7 1 3๓ .4938496 3๓ .4938496 88.65 0 .0๓ 1

TRT 1 28 .2318075 28 .2318075 8.33 0 .0127

Least Squares Means
TRT DAY14 Pr>|T|H0 :

LSMEAN LSMEAN1 =LSMEAN2
T1 21.8211408 0.0127
T2 24.4788592



General Linear Models Procedure 
Class Level Information 
Class Levels Values 
TRT 2 Tl T2 

Number of observations in data set = 16

Dependent Variable: DAY14

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 262 .3353278 131.1676639 14.72 0 .0005

Error 13 115.8646722 8 .9126671

Corrected Total 15 378 .2000000

R-Square c.v. Root MSE DAY14 Mean
0 .693642 12.89594 2 .985409 23 .1500000

Dependent Variable: DAY14

Source DF Type I ss Mean Square F Value Pr > F
DAYO 1 247 .4226566 2 4 7 .4 226566 27 .76 0 .0002

TRT 1 14.9126712 14 .9126712 1.67 0 .2183

Source DF Type in SS Mean Square F Value Pr > F
DAYO 1 228 .6953278 228 .6953278 25 .66 0 .0002

TRT 1 14 .9126712 14.9126712 1.67 0.2183

Least Squares Means
TRT DAY14 Pr > |T| HO:

LSMEAN LSMEAN1=LSMEAN2
T1 22.1769255 0.2183
T2 24.1230745



ประว้ตผู้วจัย

นายสรรเพชญ อังกิติตระภูล เกิดวันท่ี 10 ดุลาคม พ.ศ. 2507 
ท่ีอำเภอเมือง จังหวัดขอนแก่น สำเร็จการศึกษาปริญญาตรี สัตวแพทยศาสตรบัณฑิต 
จากชุฬาลงกรณ์มหาวิทยาลัย เม่ือปีการศึกษา 2532 และศึกษาต่อในระดับปริญญาโท 
หลักสูตร วิทยาศาสตรมหาบัณฑิต สาขาวิชา สัตวแพทยสาธารณสุข จากชุฬาลงกรณ์ 
มหาวิทยาลัย เม่ือปีการศึกษา 2539

ปีจชุบันเป็นอาจารย์ประจำ ภาควิชา สัตวแพทยสาธารณสุข 
คณะสัตวแพทยศาสตร์ มหาวิทยาลัยขอนแก่น
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