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pH - (10)
10 Beaker
100
pH
L (10)
10
100
sodium  hydroxide 0.1 N
phenolphthalene indicator
b0 = (QIN)(9)Iw) )
X = sodium  hydroxide ( )
N = sodium  hydroxide (H)
= (=
I N !
( standardize sodium hydroxide potassium hydrogen
phthalate 0.1 N)
1 (38)
desiccator
| 2
100% 16 - 18
desiccator
! i = - X 100
' (38)
2

Kjeltabs 1 ( catalyst)
sulfuric acid 30
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(Kjedaltherm) 3
250 “ . 15 -20
350 . 30 - 45
380" . 20 - 30
( Vapodest ) sodium hydroxide
50 % boric
acid 4y ( methyl red i
methylene blue 12 indicator n
15 350
sulfuric acid 0.1 N

(%) = (x)(N)(6.25)(1.4)/(w)

X= sulfuric ( )
N = sulfuric (N)
= ()
(38)
100° . desiccator
2 ( )
Whatman No. 1 2
thimble soxhlet apparatus
petroleum ether | 16
petroleum ether
100% . desiccator
(% = X 100
(38)
crucible desiccator
2 )

crucible



hot plate
Muffle furnace

desiccator
( (b=

10
90
1*10 2

600° .

(39)

2

X 100

peptone

peptone

plate count agar

37° . 48

32"

Bactopeptone

Bacto beef extract
Dextrose

Tween 80

18-24

10
10
20

0.1 v

30-300

clear

Z0ne
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- set

Dipotassium hydrogen phosphate 2
Trisodium citrate 5

Magnesium sulphate 0.2

Manganese sulphate 0.05

Calcium carbonate 20

Bromocresol purple 0.04

Agar 15

MRS agar i
glucose agar pH 6.2-6.6
121, 15
(39)
dextrose agar pH = 35"
110
37% . 48-72
? Texturometer
Texturometer Recorder
set zero
peak recorder
peak
peak
200
200

extension X 1

glucose agar

potato
Tartaric acid

y  load

/ load X 1
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Al ; completely randomized design (CRD)
« 1 completely randomized design (CRD)
Source of  degree Sum of Mean F F
variation of freedom square Square calculated table
(SOV.) (df.) (SS.) (MS))

Treatment t-1  1EXL,2/r - x..2/rt  ST/AfT  MSTIMSE  f(Xsig.,dfT,dfE)
Error — t(r-1) by subtraction SSE/AfE
Total re - 1 LHEXL 2 - x..2rt

12 tw randomized complete block design (RCBD)
2 randomized complete block design
(RCBD)
SOV df. SS. VS. F calculated F table
Treatment t-1 Xy, 2r - X..2Irt Mt/MSe  f(Xsig.,dfT,dfE)

Block ~ r-1  jEXj2r - X.2rt SShit df  MBoikIMSE f(Xsig. df 111dfE)
Error  (t-1)(r-1) by subtraction SSEdfE
Total  rt- 1 LEXL § - X.2rt



13

design

sov. df. 5S.

Factor
A al /
B bl "EXl 2

¢ c¢-1 fEX.k.2/
AB (a-1) 1 EXUL .2/cr

AC (a-l)ikEXi.t.2/cr

(
(b-
(
(c-
BC (b-1)jkEX.Jk.2/cr

(c-
ABC (
(b-

(c-1)
Error (abc) (r-1)

2lber -
acr -
abr -

1) - SSA- sse

- X

1) - SSA- ssc

- X
1) - SSB- ssc

a-1)4kEXdJk. 2/cr - X
1) - SSA- SSB-ssc -SSAa

- SSAC - S5, «

> > > <

2labcer

2laber

SSABC
by subtraction

Total aber-1 1JKIEXijk1 2/cr - x
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factorial completely randomized design

factorial

MS.

SSA/dfA
SSB/d fB

ssc/dfc
SSab b

Sddfpe

it g

F calculated

msa/ mse

VB3/MSE
MVBe/MS1
mseb / mse

msac/ mse

mshc/ mse

completely

randomized

F table

f(Xsig. ,dfALdTE)
f (Xsig. 5dfg 1d1)
f(Xsig.,dfc,dfE)
f(%sig. /8 dfE)

f(Xsig.,d fA,dfE)

f(% sig.,dfgc,dfE)

55 pgc/df e MabciMSe f(% sig.,d FAB,dfE)

SSE/d fE

.2[abcr
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14 [ w7 factorial randomized complete block
design
4 (' ! factorial randomized complete block
design
sov. df. ss. MS.  Fcalculated F table
Factor
A a1 EXL..2/bcr - X.. 2aber sga/dfa msalmse  f(%sig. dfA,dfl)
B b1 AEXA.-Vacr - X...2labcr  0/df8  M8/MSL f(Xsig.1df8,dff)
C c-1 KEX.12/abr - X....2/abcr SSc/dfc ~ MSCOMSL  f(Xsig.,dfc1dfE)
M (a-1)4EXL ..2lcr - X..,2labcr sSq/dL  MBAB/MSL f(Xsig.,dfA 1dfl)
(b-1) - SSA -
A (a- 1)1kEX112/cr - X....2laber  saqdfac MSACMSE f(Xsig.,dfAc,d fE)
(c-1) - SSA- ¢
BC (b-1)jKEX.Jk>2/cr - X....20aber oopo/gfRe MSBc/MSe f(Xsig.,df8c,dfE)
(c-1) - SSB- ssc
ABC (a-1)LjKEX|jk.alcr - X....2/labcr SSpgddf pc \eAROMSE f(X sig.,d friBe,d fE
(b-1) - A- 8- ¢ -SSq
(c-1) - SSAC- 80 - ssARC

BLk. (r-1)1EX... 1 2/abc - X....2/abcr  SShik/SSE  MSIItIMSE f(*sii.,df 11
Error (abc-IMr-I) by subtraction SSE/dfE
Total aber-1 1JK1EXjjk1 2/cr - X 2/aber



Sy = (MSEr) 172 r=
factorial r =R 5
Significant studentized Range (SSR)
P=2UHBLALONGKORN UNE
)
I LSR = Sy X SSR
¥ LSR

15 Duncan Multiple Range Test,
factorial
5
« 5 factorial
Factor R

A 1EX1 IR bpr

B IR acr

c X. 1R abr

B 1’\X1 IR cr

AC MEXL. 1R br

BC JKEX.JK./R ar

ABRC 1IKEX K /R r
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1
ol df.
Treatment 4
Error 10
Total 14
Treatment 4
Error 10
Total 14
Treatment 2
Block 29
Error 58
Total 14

I (P<0.05)
«.?

hydraulic press

Sov. df.
Treatment )
Error 6

Total il
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pH ]
4
=z VS, F
454 1.14 570 *
020  0.02
4.74
3.46  0.85 19.32*
044  0.044
3.84
3556 17.78 9.51*
16985  5.79 3.10*
108.86 1.87
312.27
0-16
SS %3 F.
51.34 1027 7165 *
0.86 0.143
52.20



fi.3

75 %

2 %

PP

2 4

6.02+0.12
5.06+0.08
4.60+0.00
4.55+0.07
4.45+0.10
4.53+0.04
4.54+0.06

5.80+0.12
5.16+0.21
4.63+0.05
4.63+0.04
4.38+0.08
4.45+0.07
4.50+0.14

5 %

5.95+0.08
5.18+0.17
4.7140.13
4.61+0.01
4.39+0.03
4.44+0.08
4.41+40.14

5.77+0.10
4.97+0.75
4.74+0.00
4.59+0.03
4.43+0.04
4.35+0.07
4.30+0.14

5 %
+ DL 0.5 %

5.77+0.19
4.96+0.06
4.68+0.03
4.60+0.13
452+0.03
4.58+0.08
4.44+0.06

5.45+0.26
4.92+0.03
4.64+0.08
4.61+0.05
4.40+0.00
4.41+0.01
4.34+0.06
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fi.4 PP 0-6

(X)
() 2 X 5y 5 X
+ QL 0S5 X
75K 0 0034001 0074003 0.2040.15
1 0514012 039+0.12  0.60+0.00
2 0.96+0.05  0.85+0.08  0.88+0.01
3 1014012 0954006  0.97+0.18
4 108+041 1144004 1.0140.04
51044009 1154015 1.0040.11
6 1044008 1174018  1.10+0.13
2% 0 0024001 0024001  0.28+0.10
1 0524010  040+0.16  0.62+0.06
20904014  083+015  0.89+0.01
30904003 0944012  0.93+0.13
4 1084008 1124113 1.09+0.06
5 1084016 1184017 1.12+0.09
6 1004015 1224021  1.18+0.04
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2 %

PP

2 %

11.23+1.80
14.39+0.22
29.1141.10
23.73+1.10
20.35+1.85
20.2640.79

11.41+40.28
27.09+0.06
43.48+0.35
38.28+0.86
26.63+9.47
25.80+0.01

5 %

7.23+0.16
13.88+40.13
17.48+3.71
20.17+2.55
21.44+1.44
25.11+4.56

15.57+2.02
30.56+0.25
36.25+9.09
39.79+5.88
40.97+5.03
35.70+11.55

5 %

+ DL 05 %

15.86+1.73
17.3940.57
32.65+2.70
4591+49.93
20.1142.76
18.41+5.44

16.81+0.69
33.38+1.23
38.52+3.78
54.29+6.32
26.18+4.56
27.40+4.21
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75 9

2 %

()

2

3

2

)2 %
5 4
5 QDL 0.5

2 %
59
5 %L 0.5

2 %
5 %
5 %L 0.5

2 %
5 %
5 %@L 0.5

7.40+1.98
6.21+2.29
%7.03+2.11

8.32+1.06
6.78+1.60
%6.17+2.13

6.69+1.58
7.21+1.11
%7.18+1.10

6.78+1.96
5.98+1.81
%5.36+1.81

6.83+1.83
1.28+1.27
6.82+1.49

6.92+2.58
6.67+1.82
7.04+2.08

6.54+2.96
6.78+1.77
6.19+2.06

6.47+1.21
594+1.73

6.23+1.85

PP

6.50+2.30
5.89+1.68
6.69+2.06

6.98+1.81
6.64+2.05
6.72+2.60

6.55+1.21
6.03+1.90
5.98+2.03

6.97+1.53
71.13+2.00
6.64+2.08

5.89+1.72
6.23+2.41
6.08+1.62

6.43+1.51
5.58+1.63
5.53+1.85

5.75+2.13
5.15+2.26
5.50+1.85

6.67+1.46
5.72+1.94
5.00+2.00

2 liat 3 1

6.91+1.18
6.26+1.80
6.83+1.22

7.41+1.22
6.08+1.10
5.80+1.38

6.99+1.46
5.94+1.96
6.38+1.45

7.13+1.32
6.35+1.38
5.25+1.92

5.72+1.89
6.53+1.85
5.94+1.83

6.89+2.46
5.21+1.92
5.11+2.83

5.52+2.07
5.47+2. 13
6.06+1.99

6.10+1.57
477+2.63
5.02+2.11

6.98+2.00
6.75+1.70
7.28+1.67

7.10+2.00
5.53+1.18
5.1041.75

5.61+1.47
5.63+1.52
6.40+1.72

6.47+1.35
4.95+1.16
4.82+1.38
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5.24+0.30
4.86+0.07
4.90+0.08
4.91+0.10
4.91+0.09

5.1240.17
4.83+0.09
4.80+0.00
4,81+0.01
4.92+0.09

5.37+0.37
5.02+0.16
5.01+0.03
5.0040.06
5.02+0.04

5.2640.35
5.0140.32
4,93+0.11
4.87+0.05
4.95+0.07

(50

0.30+0.09
0.68+0.10
0.88+0.16
1.22+0.54
1.59+0.08

0.53+0.01
0.95+0.04
1.13+0.09
1.60+0.07
1.65+0.16

0.39+0.08
0.72+0.09
0.88+0.02
0.93+0.03
0.13+0.06

0.59+0.05
0.98+0.03
1.04+0.00
1.36+0.11
1.64+0.02

(50

62.25+1.01
60.73+0.91
56.01+1.36
47.50+1.76
46.71+1.75

67.26+0.18
58.26+0.06
49.06+0.45
39.69+1.29
33.31+0.17

65.48+0.08
58.64+3.50
54.31+0.27
46.22+2.41
39.54+0.15

67.60+0.03
55.70+0.42
49.56+0.65
42.60+0.77
33.42+2.94

()

33.20+1.13
41.40+6.51
66.80+7.35
67.10+3.82
73.50+4.10

46.40+1.70
56.00+5.66
74.00+3.96
74.00+0.57
83.60+1.70

26.30+14.57
42.60+9.33
62.40+10.75
66.60+5.37
70.00+5.66

33.75+2.47
49.50+2.12
67.40+1.70
712.60+3.11
60.00+1.13
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1.20+0.08
1.07+0.26

0.95+0.01
1.15+0.21
1.07+0.14
1.08+0.01
1.10+0.28

(50

60.01+3.06
56.11+2.91
54.72+2.79
53.04+3.65
49.70+3.19

58.77+3.56
56.58+3.32
53.21+2.71
51.29+3.27
48.87+0.56

58.88+4.13
56.03+4.81
54.23+2.43
51.07+5.30
49.62+4.96

58.63+2.96
55.30+2.94
52.64+0.95
51.54+2.51
49.38+1.66

60
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()

46.53+5.47
60.80+9.62
62.47+6.13
71.03+4.01
712.60+0.57

64.10+2.40
59.37+3.34
70.50+2.97
69.90+2.69
71.60+1.70

43.87+5.52
57.87+5.47
61.60+3.11

65.30+12.87

69.00+0.57

44.50+0.36
69.30+1.56
60.50+4.67
66.80+3.39
62.20+1.70

0-8



Natur i

.10

2.3

2.3

o oo M N O 0o oo &N O

o o &N O

6.50+1.00
6.67+1.30
7.00+1.09
6.67+1.37
6.50+1.24

7.17+1.03
7.17+1.19
7.08+1.16
7.00+1.71
6.83+1.34

6.17+1.03
7.50+0.80
7.33+0.49
7.08+1.00
6.83+0.94

6.92+1.38
6.92+1.31
6.83+0.88
7.25+0.87
6.92+0.90

mt

6.83+1.27
6.83+1.03
7.00+1.21
6.83+1.27
6.92+1.08

7.33+0.98
7.00+1.28
6.58+1.24

.6.92+1.44

6.25+1.66

7.08+1.00
7.33+1.07
6.92+1.08
6.50+1.51
6.42+0.67

7.17+1.19
6.83+1.53
7.08+1.16
7.00+1.13
6.75+0.97

6.67+1.37
6.92+1.16
6.42+1.24
6.25+1.36
6.42+1.38

6.83+1.40
6.25+1.14
6.50+1.17
6.17+1.27
5.75+1.22

7.17+1.11
6.92+0.79
7.00+0.95
6.92+0.67
6.50+0.67

6.67+1.37
6.58+1.00
6.67+1.23
6.83+1.11
6.83+0.94

7.17+1.03
7.13+0.96
6.67+1.15
6.42+1.00
6.04+1.14

6.17+1.34
6.08+1.44
6.08+1.08
5.92+1.08
5.58+1.38

7.67+0.78
7.25+0.97
6.71+1.05
6.50+1.09
6.75+0.97

6.29+1.36
6.00+1.13
6.17+1.19
5.92+1.08
5.96+1.29

60 °

6.50+1.51
7.08+0.79
6.92+0.79
6.54+1.08
6.08+1.51

6.17+1.34
5.92+1.16
6.33+0.98
6.42+1.31
6.00+1.28

7.17+1.03
7.17+1.03
7.08+1.00
6.58+1.31
6.92+1.08

6.25+1.06
6.25+0.62
6.42+0.67
6.08+0.67
5.83+1.19

6.50+1.31
6.92+0.67
6.67+0.98
6.33+0.81
6.08+1.24

6.67+1.30
6.00+1.13
6.25+1.22
6.21+1.27
5.46+1.16

7.08+1.00
7.33+0.89
6.92+1.08
6.42+1.31
6.50+0.80

6.42+1.31
5.92+1.00
6.08+0.90
6.08+0.79
5.92+1.00
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