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1.5

1.5

Potato Dextrose Agar (PDA)
200

20
15
1

121C

Potato Dextrose Broth (PDB)
200

20
1
500

121°¢

15-20

1
15-20



Guaiacol
Glucose
L-Asparagine
KH2PO4
MgS047HD
Fumaric acid
Na2C03
Fe2S043
ZnS04
MnS04

production + 0.4 M Guaiacol

04
25

05
1.32
112
02
0.2
0.2

1



crude enzyme

supelnatant
supernatant
9,000 @m
4 C 10

crude enzI/me

12

supernatant



13

1
veratryl alcohol veratraldehyde  veratraldehyde
310 (molar extinction coefficient 9300 M em J)
(Tien and Kirk 11988 )
L reaction mixture 3
11 600 fil 10 mM Veratryl alcohol
12 600 0.25 M Tartaric acid pH 2.5
1.3 240 s 5mM HD?2
14 156 m crude enzyme

2. reaction mixture
0.25 M Tartaric acid pH 2.5
156 ml
3.
310 1

600 S5mM HAD?2 240
cuvett

600 J1
crude enzyme

10 mM Veratryl alcohol

spectrophotometer



Unit of enzyme The Internation Union of biochemistry

? (Beerand Lambert's Law)

A G be
E Albc
A
G molar extinction coefficient (M"m
(cm)
C (Molar)
E veratrylaldehyde 310
veratrylaldehyde 1 310
9.3 veratrylaldehyde 1
1 = veratrylaldehyde
1
1.56
veratrylaldehyde X/9.3 * 1.56/1000 * 1000
1.56 veratrylaldehyde Y

1 Y/1.56 /

1

9300



15

?
? Mn2
Mn3' tartrate sodium tartrate 2,6-
dimethoxyphenol product product
568 (molar extinction coefficient 49600 Mtm )
? (Paszczynski , 19898)
L reaction mixture 3
300 Ji 1 mM 2,6 -dimethoxyphenol
600 ju 0.5 M sodium tartrate buffer pH 5.0
300 pi 1 mM MnS04
300 fil 1 mM H2 2
150 ml crude enzyme
2. reaction mixture 1 M2,6 -dimethoxyphenol
300 fil 0.5 M sodium tartrate buffer pH 5.0 600 (I 1 mM MnS04
300 fil 1 mM HD 2 300 fil crude enzyme 150 ml
cuvett
3. spectrophotometer

568 1



product 1
568

product

G

1.50

1

product 568
568
49.6
= product
1.50
X/49.6 * 1.50/1000 * 1000
product Y
Y[1.50 /

1

49600
49600
product

1

16



syringaldazine
product product 525
ectinction coefficient 65000 M'm'])
(Srinivasan ,1995)
L reaction mixture 3
1.20 ml Mcllvaine buffer pH 5.0
300 ( 1 mM syringaldazine in ethanol
150 ml crude enzyme
2. reaction mixture 1 mM syringaldazine in ethanol
300 I Mclivaine buffer pH 5.0 1.20 ml. crude enzyme
150 ml cuvett
3. spectrophotometer

525 1

7

(molar



G product 525
product 1 525
525 65.0
1 = product
1.50
product X/65 * 1.50/1000* 1000
1.50 product Y

1 Y/1.50 /

65000
65000
product

18



Biuret reagent

Goomall (1949)
cupric sulphate pentahydrate 1.50

potassium tartrate 6 500

300

biuret reagent 4
550

10%NaOH

19

sodium

blank
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( Measurement of 15O brightness of pulps)
150 3688-1977(E),1SO 2469-1977(E) )

(pulp brightness)
457
perfecting diffuser ~ factor 100 (%)

1) (1SO 2469)

2) Spectrophotometer Elrepho 2000 (ISO 2469)

3) Two working standard

4) Buchner funnle 115 500
5) Hydrolic disk-press

6) Disk 160 1.0-15

) 25 |

8) 4 110

—~



2 ( ) 1 4
1) 4
600
2) "2
4
3) 500 buchner funnle
top side
4) press
plate
2
test sheet
2
plate
2 plate
5) press press 300 Kpa 3
6)  sheet press
ring
sheet 24
1) working standard assing value+0.3
2) )(7) Measuring brightness

3) test sheet  top side Elrepho

81

sheet

brightness



( T 236 cm-85)

(Kappa number)
(KMn04) 0.1 (! )
50 % 0.1

(blender)

2000
250
100
50

Potassium permanganate(KMnOJ 0.1 (0.1+0.0005 N
KMn04)

Sodium thiosulfate 0.1 (0.1+0.0005 N NaSd) 3)

Potassium iodide solution 0.1 16.6% K

Sulfuric acid 4 4N 2049

Starch indicator solution 0.2%
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)
01 NKMn04 50 %

standard 50 kappa

number ' consumed
50 %
2)
3) 2000
795 magnetic stirrer
25°C102°C
4) 01 N KMn04 100 4 N HX04 100
2000 10
5) 16.6 % Kl 20
6) (2) 01 N Nas23
5
0.1 N Nas203 0.1 KMn04

7)  Blank test
1.1) 800 2000
72) 4N 204 01KmnO4 100
73) 166 %Kl 20
7.4) 0.1 N NaxsS23

0.1 N NaS2) 3



Factors f to correct for different percentages of permanganate used

F
30
40
50
60

0
0.958
0.979
1.000
1.022

1
0.960
0.981
1.002
1.024

2
0.962
0.983
1.004
1.026

3
0.964
0.985
1.006
1.028

4
0.966
0.987
1.009
1.030

5
0.968
0.989
1011
1.033

6
0.970
0.991
1013
1.035

7
0.973
0.994
1.015
1.037

8
0.975
0.996
1.017
1.039
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9
0977
0.998
1.019
1.042

70 1044

Hardwood angiosperm

1-2
Softwood

coniferous gymnosperm
spruce pine fir 2

Kappa number
01 N 1
kappa number
Brightness reflectivity
nm. MgO [ISO 2469-1977 (E)
MgO  reflectivity 100%

Elrepho, photovolt

(broad leaved)
(deciduous)
birch aspen

475
perfect reflecting diffuser]
' 1



ANOVA

Source of variation
Treatments
Error
Total

*%

Source of variation
Treatments
Error
Total

*%

PDA

10
14

PDA

10
14

pH

sum of Squares
289.203
2.201
291.404
95%

pH

Sum of Squares
90.529
38.687
129.216

95%

SPSS 10.0
.commune ',

Mean Square F
72.301 328.5%
0.220

. commune

Mean Square F
22.632 5.850*
3.869

85



6 PDA

Source of variation d.f,

Treatments 4
Error 10
Total 14
+
4
6 PDA

Source of variation d.f.

Treatments 4
Error 10
Total 14

pH

Sum of Squares
23.087
22.313
45.400

95%

pH

Sum of Squares
174.126
21.257
195.383

95%

. commune

Mean Square
5.772
2.231

. commune

Mean Square
43,531
2.126

86

F
2.587*

F
20.479*



)
6 PDA
Source of variation df.
Treatments 4
Error 10
Total 14
*%
6
6 PDA
Source of variation d.f,
Treatments 4
Error 10
Total 14

*k

pH

Sum of Squares
180.936
13.953
194.889

95%

pH

Sum of Squares
245,903
26.167
272.069

95%

. commune

Mean Square
45.234
1.395

. commune

Mean Square
61.476
2.617

F
32.418*

F
23.494%

87



I
6 PDA
Source of variation
Treatments
Error
Total
*%
8
6 PDA
Source of variation
Treatments
Error
Total

*%

df
4
10
14

df.
6
98

104

pH

pH

Sum of Squares
155.109
34.100
189.209

, 95%

Sum of Squares
2056.567
1281.233
3337.800

95%

. commune

Mean Square
38.777
3.410

. commune

Mean Square
342.761
13.074

F
11.372*

F
26.217*
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. commune

Source of variation
Treatments
Error
Total

*%

10

gallic acid . commune

Source of variation
Treatments
Error
Total

*k

o
[

16
9

28
34

Sum of Squares ~ Mean Square

161.293 53.764
353.349 4,649
514.642
95%
I

Sum of Squares  Mean Square

131 122
01408 0005028
145

95%

F
11.564*

PDA+0.1%

F
242.383

89



40°C 1

Source of variation

Treatments
Error
Total
+
12
production

Source of variation
Treatments
Error
Total

*%

production pH
12
df  Sum of Squares
3 01188
44 01238
47 02426
95%
pH 7.0 4
12
df  Sum of Squares
3 005476
44 01428
47 01975

95%

Mean Square
003959
0002814

Mean Square
001825
0003245

. commune

F
14,067

. commune

F
5.626*

90



13
production

Source of variation

Treatments
Error
Total
*k
14
production

Source of variation
Treatments
Error
Total

*%

12

12

40°

44
47

pH 7.0

o
—_—

44
47

C pH

Sum of Squares
007481
007662
01514

95%

4

Sum of Squares
02179
007457
02925

95%

. commune
Mean Square F
002494 14,321
0001741
. commune
Mean Square F
007265 42 865
0001695

o1



15
. commune

. commune

40°c 12

Source of variation d.f,

Treatments 1
Error 94
Total 95
*%

16
production 35°C

Source of variation d.f.

Treatments 2
Error 12
Total 14

92

production pH 7.0 35°C
production pH 7.0
Sum of Squares  Mean Square F
05509 05509 105.676**
04900 05213
95
. commune
Sum of Squares ~ Mean Square F
01689 0008446 523.198*
0001937 00001614
01709

95%



17

commune

Source of variation
Treatments
Error
Total

*%

18

35°C

Source of variation
Treatments
Error
Total

*k

93

production  pH 7.0 35°C

df  Sum of Squares  Mean Square F

4 0005333 0001333 252.359**
10 000005283 0000005283

14 0005386

95%
specific activity

..commune production  pH 7.0
df = Sum of Squares  Mean Square F

4 0005333 0001333 252.359%
10 0000053 0000005283

14 0005386

95%



19

. commune

Source of variation
Treatments
Error
Total

*%

20

. commune

Source of variation
Treatments
Error
Total

*k

o
.

12
17

12
17

production

Sum of Squares
4.923
263
5.186
95%

production

sum of Squares
5.341
1.503
6.844
95%

pH 7.0

Mean Square
0985
0219

pH 7.0

Mean Square
1.068
125

35°C

F

44.951*

35°C

F
8.527*

94
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