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1. §M98IM13 Carboxymethylcellulose (CMC) Nitrogen-free medium AnuLlaean Metcalfe

WaT Margaret (1957) 4 1 amg Usznaudas

Carboxymethylc 20.0
K,HPO, y/ 1.0
CacCl ' .—‘ 0.1

Mg | . 03
RN 0.1
0.01
0.001
1000

@ @ @ @ @ @ @ @

dfunendu 7.07.2 AUAGANTNNY GRUMH 121 89N

v- —_—— (-1 o [ o A’ -
wadea unan 15 i wnsdilesasaiiug TR IMFUNNSRLLALIRENITE IANFURS
° a1 ik _i-t!{: ""{‘. "
(Agar) a7u9u 1.5 Wesimus v

Yo X

sae

2. §n32m17 Tryptic Soy Amar : TSA (Difco) Usenaumael m

AEnans neths ’
nidiaauaingiay  °

1 v |

44 Tryptic Soy Broth 30 nfu uazkedu 18 i avareludindu 1 ams wawldu
A’ o ¢ 1 z 4 o/ 1 A" =
dawan dnldilvsindeianusu 15 Yaudsanissiia gomgll 121 asrugadas duoa

15 w9
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1. 4198% mﬂwl'nmaauumm'la (Clear zone %8 CMC hydrolysis zone)

1.1 g1sazane@nesln 19a Avudiudw 1 nfusedns

azmﬂﬁﬂﬂﬂn 154 1 ndu

10 % Usnms 80 ua. wan g wiadFuiiiun: ‘/I'lﬂ Wiy 1 ams é’qt}mﬂaamﬂszq
< B2yl o g
uluas@en Aeeldna agfian nawinluld

22 wadu Te@us (Nelson reagent) A

azmﬂuﬂuimﬁﬂuim‘mm NH,)M0,0,,.4H m] 53.2 nfu llaanlseq
900 N4 (HNNTAT: ﬁ ﬁi’ﬁ}jﬁmﬁq‘iﬁ ansazane TAeNen
Fum (Na,HasO,. u o sqmmﬂlmﬂu 1 Amg
e R A ST SR

: :
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3. 419848l Acetate buffer 0.2 M

Usznaudan @19azane A X A, UAY A1TATANE B y NA. MNIHANIINiY
udaideanadaetindulitiBunasgating 100 ua.

A998t A © 0.2 M CH,COOH (11.55 ml. in 1000 ml)

A17azanel B 1 0.2 M CH,COONa (C,H,0,Na 16.4 g vise C,H,0,Na.3H,0
27.2 g in 1000 ml)

X (ml) pH
46.3 3.6
44.0 3.8
41.0 4.0
36.8 4.2
30.5 4.4
25.5 4.6
20.0 4.8
14.8 5.0
10.5 4

8.8 5.4
4.8 5.6

. ﬂ‘LIEJ’J‘VIEJVI’iWEJ’]ﬂﬁ
“W“mnng;y UNIAINYAY

ANTAER
Crystal violet (85% dye) 20 g
Ethyl alcohol 95% 20 mil
dsazane B Usznaudan
Ammonium oxalate 08 g
Distilled water 80 g

HAN A19a=ane A U &19a2ant B drilaznau nsasnawinluld
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1.2 Safranin O
Safranin O 25 ¢
Ethyl alcohol 95% 100 ml
dnazldlunisdan Whaaanailu1: 10
1.3 Gram's iodine solution (Mordant)
lodine 1.0 g
20 ¢
300 ml

Potassium iodide
Distilled water
v
A"l lodine UWaT Potassium iodi 7 ew udaAnin sy iy

Lsan@en

250 ml
Acetone 250 ml
5. nMawaNiTaTiay 2l
0 3 - = o o =k
wiranlaeniuaaiananfla satdnnsen wdaufnanlidlaenisunuiun

YIANARDITUIALAN

5

6. naumsgIY

0 50 100 150 200 250
WBnnnglaa (lulasnfi/iinddns)

g7l 4.1 nemlumsgurenitaanglag (Somogyi, 1952; Nelson, 1944)
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A1 aandurnarenitunladarnaduiuguidnadalatl veauuafiFe 12 sewud Aum 7 3y

wuATFas e fnrdiuninazenionladennaduiuguinanialail
Ak 1 pfal 2 i e 3 1A ANDENILMNATI Y
1 1.30 1.60 7‘ DY 1.38 0.20
2 1.80 1.73 0.07
3 1.61 1.86 0.26
4 2.36 : 0.06
5 2.22 0.02
6 222 0.1
7 2.70 0.24
8 231 0.02
9 1.55 0.10
10 1.60 0.13
1" 227 0.08
12 1.52 0.18

Aeug Mo 14 5u

wuAGuaewuga ¢ mdquﬂmmmn‘inm'lﬂﬁaﬁmnu\'uchuquffnmﬁn‘iaﬁ
% ‘ £ ‘ Iqeh = mtﬂmmummg'\u
1 1. 6 - 842 hksl O 0.11
2 1.81 187 ¢ 200 o 189 s 0.0
3 a i 04 m 0.07
4 g 263 3.3 3.11 2.95 ) : 0.28
5 2.39 3.00 2.83 2.74 0.31
6 3.05 2.78 2.18 2.67 0.45
¥ 2,60 2.77 2.81 273 0.11
8 2.60 273 2.78 2.70 0.09
9 1.46 1.50 1.35 144 0.08
10 143 1.46 1.41 143 0.03
11 3.33 2.92 3.42 3.22 0.27
12 1.83 177 1.87 1.83 0.05
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A3 dnsdurunarenidualasarnafuiuguinadalatreuuniiFe 12 sewug fom 21 3u

wUATFEAERUR tardaunnarenitnnlasenunadusingudnaraialail
pfaf 1 pfal 2 afa 3 1At ANTIELILNATI U
1 1.7 1.88 1.40 1.67 0.24
2 1.84 2.06 1.95 1.95 0.11
3 3.37 3.51 3.13 3.34 0.19
4 3.28 3.00 . 3.33 0.36
5 3.44 ’ 3.45 0.05
6 3.50 858 | % 360 0.12
7 3.39 ———e— | W 2 2.92 0.42
8 277 / , 336 291 0.40
9 1.29 y SN 36 0.08
10 1.90 NN 0.27
1 3.85 0.14
12 1.96 0.02
A4 ansdunuaraanlaseruin e 12 ewug Mo 28 Su
wwafiFaaeiug , insdaunnnvetiionilasemaniducis sfnanalalail
n"m"}mmummgw
1 237 M 0.44
2 1.98 2.04 2,17 2.06 0.10
V= —
3 ‘ | ‘ 0.64
4 41 - 346 74 0.37
5 4.08 a7 € 400 of 408 as 009
6 | " b2 39 | 9357 " I ﬂla&l \_a I
7 q 292 346 2.72 3.03 0.38
8 3.20 2.71 3.00 297 0.25
9 1.32 1.31 1.32 1.32 0.01
10 1.60 1.55 1.36 1.50 0.13
11 453 4.00 4.69 4.41 0.36
12 2.06 224 2.19 2.16 0.09
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A. 5 ANAINISIlUNTSEREdATE CMC Tnsu.anu‘x'lum’anﬂd':wmn-umumm'lanmmnmumuauanm«
Talail 1esuuAfiFe 12 sewug Aaasns

wuAEe fandurunaranidualssannaduiuguinaialail
AaAzARaANS

fEWugn 7% 14 3u 21 5u 28 3u NARDY
1 1.38° 153 1.67* 191" 1.62°
2 173 1.89° 1.95' 2.06° 1.91°
3 1.86° 3.09°
4 2.32% 3.09°
5 2.24" 3.13°
6 2.10° 3.07
7 243 2.78°
8 2.20" 2.72°
9 1.65" 1.44°
10 1.50" 151°
1 2.36" 3.48"
12 1.72% 1»632/- 2.16° 1.91°

waneun: luusazaaany
fszAutadAty

A.6 wanmdazanaulal FPase"tnu

—
i

1 "ﬁwﬂanmwu&mﬂbﬁ‘;ﬁjamwummmu

uunmmmﬂwuqn wepRRvaeulel FP ase MUlml)
~ né’e-?'p e i f tgiu ANTIENILILNAT N

1 Il %ﬁ_‘ 07" A {425 0.70
2 W32 3316 2290 2.929 0.56
 ARISIAST AR L
s ] I'Soe1 ¥ 1|1 Cafup0 O Vierd d

5 1.582 1.431 1.599 1.538 0.09
6 2912 2677 2.795 2795 0.12
7 1,616 1.936 1.700 1.751 0.17
8 2.508 2.492 2.563 2,521 0.04
9 1.330 1.431 1.465 1.408 0.07
10 2.879 3.687 2.761 3.109 0.50
11 3.586 3.339 3.990 3.638 0.33
12 2.060 2.240 2190 2.160 0.09
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wuATIGEAETLER wanRdRveveulnd FP ase (mU/mI)
ﬂ?ﬂﬁ‘l ﬂ‘?{id 2 ﬂ?\ﬁll 3 tﬂa‘ﬂ fhtﬂ'mmummpu
1 2.092 2.439 1.629 2.053 0.41
2 4579 4.680 3.704 4.321 0.54
3 2.381 267 2.414 2.488 0.16
4 3434 4983 50 4472 0.90
5 3.100 3002 | 3.194 017
6 3.636 EE 4. 4,042 0.49
7 2034 |wew2646 | o224 2.307 0.31
8 ' 0.52
9 0.24
10 0.76
1 0.55
12 0.80
A. 8 uwaAmArauauldl FPase 184U
wuARFaaeug
AERIT U
1 0.04
2 0.21
3 0.24
4 0.25
5 43 4426 | 4803 4.566 o/ 028
6 400 | 1 0.37
7 1 2,094 2632 3374 2700 0.64
8 2213 1.794 2.075 2.028 021
9 3.23 3.708 3.732 3.557 0.28
10 2.141 2.201 2.596 2.313 0.25
11 2,070 1.567 1.830 1.822 0.25
12 1507 1.806 1.483 1.599 0.18
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wuARFaE LR wanRaAzaveulsd FP ase (mU/mi)
- - o~ o o~ o -l . -
ATIN 1 AT 2 AT 3 ae mmﬂqmummgﬂu

1 3.944 4582 4.259 4.261 0.32

- 3.661 3.350 4522 3.844 0.61

3 2.070 3.027 3673 2.923 0.81

4 2919 3.29 4.163 3.457 0.64

5 3.326 4.845 4.773 4.315 0.86

6 3.11 3206 027 3.114 0.09

7 3397 2504 | 3.032 047

8 4235 = - g ! 0.12

9 2.787 kv — "' 3.182 . 0.23

10 2.668 //‘ / 0.68

11 2.524 | 0.35

12 2.787 6 § o 0.10

AL
A. 10 uanAsnraaulsl FPase (FPasé a ARIYUANS
A
wuAilse uandin
T ‘ ALaREARAANTS
o - o o b J [
feNugn 79 VR T B 28 9u NARDY
1 2.946™
2 3.274"
3 2.601%
4 3.196"
5 3.403"
6 2.914™
[T

2.448°
3.156™
9 1.408° 2.979° 3.557° 3.051" 2.749"
10 3.109" 4.439° 2.313% 2.999" 3.215"
1 3638 4.214° 1.822* 2.927% 3.150™°
12 2.160% 3.747" 1.599° 2.688° 2.549™

¥ o ol o -l . o . ) ] ' )
naneme: Tuusiazaadinl AT NETNNLUUAULTANIY UaAD AaReEliANALANFIINY

fiszAuladnAty 0.05



P L o oo o
.11 ueafRredeulnd Avicelase 1R3uLATIEY 12 aneniug Mo 7 4u

1M

suARFeaaRufn usARdAzaeulsd Avicelase (mU/ml)
ﬁ?ﬁﬁ‘l ﬂ%{ﬁ 2 ﬁ%ﬂﬁ 3 lﬂgﬂ n"ndmmumm‘pu
1 8.856 7.139 9.125 8.373 0.88
2 7.514 7.085 7.085 7.228 0.20
3 9.957 10.009 10.037 10.001 0.03
4 5.689 5152 o/ 5.412 0.22
5 8.051 ' 7.738 0.72
6 4.669 4678 0.16
7 . _6.772 0.68
8 \ -g. 0.67
9 97 ) 0.20
10 0.75
1 0.27
12 0.62
L
rhujmmummpu
1 0.79
2 15.485 ¢ 16.264 416.954 16.234 0.73
3 1% 23 3; 0.65
4 Q11567 "12.58 ) 11.129 11.759 0.74
5 b o 14814 15,405 14,8415 5,02 0.33
6 Of ¥ |1&§3—f ‘ 0.727 | 0.65
7 5.609 5.689 5.609 5636 " 005
8 4.267 5.609 4.482 4786 0.72
9 8.004 9.151 9.298 8.818 0.71
10 8.346 8.641 7.729 8.239 0.47
1 7.863 7.514 6.360 7.246 0.79
12 8.668 7.300 6.986 7.651 0.89
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wuARGaaeRugR waARaAvaeulnd Avicelase (mU/ml)
ﬂ;§ﬂ1 ﬂ;‘;‘lﬁ 2 ﬂ;:ld 3 l‘ﬂa‘ﬂ ri’uﬁmtuummg'\u

1 9.554 11.084 11.137 10.592 0.90
2 9.286 9.217 8.173 8.892 0.62
3 10.339 11.111 11.647 11.032 0.66
4 8.480 8829 774 8.352 0.55
5 14.841 14.504 0.41
6 7.353 7.651 0.86
7 4.870 0.45
8 0.54
9 0.57
10 0.57
1 0.78
12 0.65

ana ¢ . o ;

A. 14 uanmIAraaulad Avicelase Tedluaiias 12 51

_LTRIN

wupfiGase Ui
Ax ﬁ'm‘.'muuuumpu

1 5.752 0.62
2 601 |, 5117 4530 5.219 0.75
3 5.8 " ‘ 5101 ) 0.77
4 Q562 %ﬁ:i 4.106 4374 0.24
X ﬂﬁfsf‘f o3 S 5% [, 088
6 4 801ld d 1Bbs2| dl [V lama | 0.85
7 1 44133 3612 4.186 3.977 0.32
8 3.726 3.939 3933 3.866 0.12
9 4534 5.488 5.662 5.228 0.61
10 4.159 4589 4.428 4392 0.22
1 4.401 4.186 4.482 4.356 0.15
12 4.643 4.482 4589 4571 0.08




A. 13 uanmnuanauldl Avicelase 1atuuATGe 12 mawug Mo 21 3y
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LA Faaei uanmmzeeulnl Avicelase (mu/ml)
REE pfal 2 REE 1A Afisannanazgy
1 9.554 11.084 11.137 10.592 0.90
2 9.286 9.217 8.173 8.892 0.62
3 10.339 1111 11.647 11.032 0.66
4 8.480 8.829 8.352 0.55
5 14.841 14.504 0.41
6 7.353 7.651 0.86
T e 4.870 0.45
8 0.54
9 0.57
10 0.57
11 0.78
12 0.65
A. 14 uwaamnranaulnd Avicelase 1adlu
wuARFaaERUG
n"uﬁ’mmummpu
1 0.62
2 0.75
3 ’ 0.77
4 9 562 4.455 4.106 el 4374 0.24
g o
5 £ 4 ~ ans 0.58
6 :i H E Ei a | 8 5821 @ 4 Di H 0.85
7 4133 3612 4.186 3.977 0.32
8 3.726 3.939 3.933 3.866 0.12
9 4534 5.488 5.662 5.228 0.61
10 4.159 4.589 4.428 4.392 0.22
11 4.401 4.186 4.482 4.356 0.15
12 4643 4.482 4589 4571 0.08




113

A. 15 uanRIAraauldl Avicelase (Avicelase activity) 1asuuAfiiae 12 frenug Mamsn 4

wuAGe uanminraaulad Avicelase (mU/ml)
ANafERRaAMS

frewudn 7% 14 4y 219u 28 9u NARDY
1 8.373 9.594% 10.592° 5.075" 8.408'

2 7.228" 16.234° 8.892° 5.219" 9.393"

3 10.001° 9.799"

4 5.412° 7.474°

5 7.738* 10.742°

6 4678 6.815"

7 6.772' 5.314'

8 8.762" 7.7119°
9 13.195 10.297%

10 10.341° 9.108™

11 12.631° 9.043"

12 9.268" | 7.65&‘ — 3181 4571 8.668"

3 "
P TR X ' '

al - e
URRLHNAMANUANANNUY

A. 16 waARlInvanauldd O

wuARFEAN R e (mU/mi)
A1 o afi 2 a{aﬁ 3 \ade ANDEALLNATI Y
1 @ %gl f 192 0|7 79N 0.23
2 a 14 1840 | " N478" 0.23
3 2801 27197 268425 2.735 ~ooe
RA i E] 9 W 1 51 | 0.08
5 3.821 2.872 4.055 3583 0.63
6 3.645 2.391 2.508 2.848 0.69
7 1.719 2332 2.227 2.093 0.33
8 2.093 1.829 1.975 1.966 0.13
9 1919 1554 1.990 1821 0.23
10 2.80 2.497 2,678 2672 0.17
11 2.413 2.480 2.358 2.417 0.06

—_
N
N
o
H
©
g
w
H
)
—
g

2.326 0.33
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A.17 uarRIAradaulel o - cellulase AnsuuATIGE 12 mewug # 14 3u

“Uﬂﬁﬁﬂmﬂﬁuﬁ waARIRvaveulnd o - cellulase (mU/m)
ﬂ%\i'ﬂ“ ﬂ?ﬂ‘;ll 2 ﬂ?ﬂﬁ 3 lﬂi-\‘ﬂ ﬂ"uﬂmmummpu

1 2.075 191 1.731 1.905 0.17
2 2977 3.024 2.700 2.900 0.18
3 4219 3.985 3727 3977 0.25
4 3.598 I 3.455 0.13
5 4.864 5.326 0.41
6 6.013 6.165 0.15
7 3477 0.26
8 0.14
9 0.15
10 0.28
1 0.28
12 0.04

A. 18 uaARdnranaulad o - cellulase 18 AT 12 sIEAY

wuARFaaeudi ' = Y U/ml)

n;’avﬂﬂ i - Jp Ay Adsennannsgu

1 2286 L 3 315 2.904 0.54
2 661 ) a8y 0.33
3 ﬂ%%m 12516 @ 0.24
4 2.321 2497 ¢ 2579 . | 2465 0.13
5 qm . . 4 ;s 2] oa
6 4 3387 2.94 1 49 = 022
7 2.719 2.872 2.989 2.860 0.14
8 1.159 1.284 1.161 1.201 0.07
9 2598 1.852 2222 2224 0.37
10 2.149 1.796 1.970 1.972 0.18
1 1.058 1.500 1.254 1.271 A 0.22
12 1.493 1.308 1.400 1.400 0.09




A. 19 uarmAvasauled o - celluase TauuAfiGe 12 seus # 28 3u

1156

-l - - at &
wnfiftmeig uenmIAvavaulnl o - cellulase (mU/mi)
o a o al o a '
ATIN 1 ATNN 2 ATNN 3 mﬁ'u mtﬁﬂqmummgﬂu
1 1.504 1.308 1.235 1.349 0.14
2 1.420 1.117 1.268 1.268 0.15
3 1.622 1532 1.700 1.618 0.08
4 1.476 1.627 1.785 1.629 0.15
5 2.031 1.672 1.801 1.835 0.18
6 1.818 ﬁ 1 2116 0.35
7 1.560 1.497 0.07
8 1.906 1.807 0.11
9 1.781 0.13
10 743 0.12
1 1.673 0.28
12 1499 0.06
A.20 wanmIntauauldsl o-Cellula
wuAnGe h (mU/ml)
Alalzaranms

fewugn 7% NARDY
1 1.571° 1.932%

2 1.578° ”:3 2,057

3 2738 :1 1 2712

1 i |

de bed c

4 2.051 . 3.455' 2.465L' 1.629 2.400

: o1 Pl skl §] Yo WEIRBF) T oo

6 208" 6.165° |¢ 3449 | 2116 o/ 3569°

o o Vaod) 1 T 1) 0ot ) Vool 1[N Pl
8 ﬂ 1.966™ 2.630° 1.201" 1.807" 1.901°

9 1.821* 2.759° 2.224* 1.781% 2.146°

10 2672" 1577 1.972° 1.743% 1.991*

1 2.417™ 2.721° 1.271 1.673™ 2.022*

12 2.326™ 2.688° 1.400' 1.499°* 1.978*

) o o o al 4 . ' ) e
wineug: lunsszaasiiferisnusuuuiueniaeiy usnsd Anedsfianuuansieny
fszAuadAty 0.05
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- o o aa ac

A. 21 AnaEnsalumsaslulasiaurauafiGeiivenls 12 mevud  TaeinBnuedsuilasdiunaeis
an aov & a - - - s

slandu Sanfnlszninwmsaielulasiauraswuaiide 12 srewug

WUATISE USananadfufiasraliu (nmoles C,H, Img.cell dry wt/ hr.)
feudn
ﬁ?ﬂ’fl1 ﬁ‘?ﬂ#l 2 H?ﬂﬁ 3 mﬁ fi'\lﬁmmummgw

1 1.854 1.896 1717 1.822° 0.09
2 2.158 3.913 2438 2.836° 0.94
3 3.838 5.904 5.721 5.154" 1.14
4 4571 5.071, 4613 0.44
5 7.317 e@g:(\ 7.479" 0.80
6 2.458 LN | 2.719° 0.51
7 0.175 wmemo@os= |W 0. 0.188" 0.02
8 0.304 0. .299° 0.04
9 0.225 03° 0.02
10 0,247 0.09
11 . 0.308° 0.06
12 0238 0.06

uAnANY AszAuad Aty 0.05

A. 22 AATINSIASYERMUATIT as e ilsAanlulasiau  Audsduuvas

mfuau figuugivas Huam

: = % - — 1

uvgeAnfuau HN./2° 1810 NA.)
Ay a d'uﬁmmummx'm
T

Glucose 43 - 5.1 - 5.0 0.61

cMe 40~ 44 a7 aa 0.35
Mannitol 10 &= 07 008 0.8 0.15

RPN . s “
Sucrose ‘VS?F ﬁ‘ Sw ¥ i5¥ I 0.31

L | -

v ¢ o o/
n.23 uaaﬁéﬁﬁ}iao% ﬁ@ﬁ@jﬁ% fﬂtﬁanwm%mmu
ﬁutls:'a’q,mﬁanﬁuaqumuqﬁmu uLIR1 48 Talae
unapfueu wspRdAvedeulnd CMCase (mU/ml)
REE afa 2 afan 3 1@t rhtﬂmmummpu

Glucose 4.938 3.864 4.435 4412 0.54

CMC 9.374 16.689 11.888 12.651 3.72
Mannitol 0.800 1.509 0.983 1.097 0.37
Sucrose 4.893 5.761 3.132 4.595 0.31
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e - - - o a & & P
A. 24 ﬂizawﬁmwmsma‘lu‘[nﬂqwnmuunmsamawuéﬁ 5 Wadsduawmsiasudadsaanlulasiau fuls
fuunasmiuau fguugiivas Wuiom 48 Falus

unaIATLIAY unuedauiiaiiu (nmoles C,H, /mg.cell dry wt./ hr.)
o~ o o ol o - =
AfN 1 AR 2 ANA 3 a AndeuuInggu
Glucose 8.417 14.500 17.775 13.564 4.75
CMC 13.292 9.625 9.458 10.792 217
Mannitol 3.583 3.167 2.042 2.931 0.80
Sucrose 5.750 5.875 4,583 5.403 0.71

A. 25 'anﬂmsnizy'naauunmsnmawqu 5 mmq '\msmamu cMC Wuuvssmfuau fudsduuvas
lulasiau iguugiivias (Huiam 48 i"@aé\

uwnalulnsiau
) =
AN 1 Andeanrgm
NaNO, 45 0.85
NH,CI 26 0.30
Peptone 4.7 1.00
Nitrogen-free 3.3 0.51
A.26 wammaranaulal CMC

t‘aw\;\{amﬂmmu cMc uunssarduau

= '
fudsduuvaslulasiau i

unaslulnsiau (! NCX (mU/mi)
' WA AflauNAT I
NaNO, 85.810 7.48
NH,CI 1.67
Peptone 10.79
Nitrogen-free 3.86
A. 27 1]'r-a'nﬁn'mn'\eme'lu‘imfd_pmuuaﬁﬁamaﬁu ) " A9RaTA CMC uUMRIAIUaY
fwlsAuumaslulasiau mﬂ\nqwaa (luamn «
unaslulnsiau Lﬁmmmﬁa\mahwu (nmoles C,H, / mg.cell dry wt./ hr.)
ﬁfwl i~ 2 | qm’bl o ANTIENLLNATEY
NaNO, 4. 78 L 071 b L hood € 1.09
NH,CI "uz.542 6213 ¢ 4.071 oy 184
Pepto 5@ 1 ‘-54 551 g 0.92
Nitrogen-frq 9.495 ) 'S?EJ“ 8.675 ’ 0.41
A28 SATINEINIIRILUATIGEAERUSR 5 1iaLa3qyluaMsIMAT CMC, N-free medium  Musfugauugd
Wuaan 48 dalaa
ouuni vhwinuadike (un/awvnaideaie 10 NA.)
(o) A 1 afal 2 afai 3 @Y rhtﬂmmummg’m
30 43 5.1 55 5.0 0.61
45 5.1 40 5.4 48 0.74
55 1.2 1.4 24 17 0.64
65 19 15 1.2 15 0.35
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aaa - - o - a
A.29 uanmiAravaultd CMCase 1asuuAfiGasawugi 5 a3 luansiua CMC, N-free medium
=l o a
furlsdugmuugdl Wluiam 48 dalus

ouuni waARIraaulni CMCase (mU/mi)
¢c) REE ko 2 Ak 3 \0d ANDIENILNNATI Y
30 37.952 34.065 36.063 36.027 1.94
45 44,353 49.383 52.355 48.697 4.04
55 26.726 26.475 25.057 26.086 0.90
65 18.016 17.147 17.170 0.83

& \.
\) \
, : |
A. 30 UssRnEnmwnisaselulasiquaaiuy n s 2I9IMRT CMC, N-free medium Fiuls
- e —

wusdugaumgdl Wuiam 48 Talige

ouUUNT | dry wt./ hr.)
¢c) Al
30 0.37
45 1.83
55 1.09
65 0.26
A. 31 inﬂr.mf%tyiaaurnﬁL’:smaﬁ’uﬁ v b , N-free medium Awtlsfiudnanaiiu
nsa-Ane Nauugiivias ifluaen 48 i‘ﬁu&_’-& :
BT .
pH LA S 9 §9)
AT 14 ATIN 2 ' ﬁ'uﬂ'mmummpu
4 1w M T e 10 0.10
5 1.1 PE o.z:h; 11 0.25
6 7289 | E}%}q_% Y 0.40
7 Tl l) eIl T O skl 0.32
8 3.6 d ; ) 0.12

% TR N
s 2 vanrr L LN L) A Rl AT, AL

fuAraanllunsa-ine figuugives Wuiam 48 dalus

pH wapAdnzaueulni CMCase (mu/ml)
ﬂ;\iﬁ 1 ﬂ;&iﬁ' 2 ﬂ?‘lﬁ 3 lﬂaﬂ ﬂ"]ldf.N llluu'\ﬂ?x'\u
4 10.123 11.672 12.231 11.342 1.09
5 10.814 12.117 12.323 11.751 0.82
6 12.529 11.535 11.683 11.916 0.54
7 15.535 14.667 14.804 15.002 0.47
8 14.038 13.734 13.649 13.807 0.20




A. 33 dsrananmmssidulasiaureuuafiGaseiugil 5
Furlsfudrananilunsa-sn figuugivias futae 48 ala
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\tawaialuamnsiwas CMC, N-free medium

pH Rnouesauniairelu (nmoles C,H, Img.cell dry wt./ hr.)
Y -4 % ) —d
pa 1 Aal 2 afah 3 104 Andisaiunnsgu
4 0.521 1.004 0.479 0.668 0.29
5 1.367 0.242 3.017 1.542 1.40
6 4.667 3.000 2.583 3417 1.10
i 15.371 11.379 7 12.006 3.10
8 7.263 13.62: 9.914 3.31
A. 34 uupiaaslawin
R
AfiEanATIIL
FnuuAiFaans
Wugn 5 0.00
Lidinuuade
AENULN 5 0.00
.35 manailunsa-asrasilawin
ewin
A e
AT 3.,;3 I ) AnDEdUUNINTg I
FnuuaiiGuany
W 5 0.12
LidnuuAiGy
aeuga 5 0.14

v v v . —
i Afn 1 REP kil 3 e AnDERULAT I
- -l -
ANuUARTEANE
Wugn 5 43.13 37.93 39.50 40.19 2,67
LidnuuAfiGy
aneniugn 5 50.35 49.88 47.18 49.14 1.7




A. 37 WRnadunidaiuauluilavin

120

Jevin RnnuBuvidaifueu (% OC)
- - - - o al - v
AN 1 AfIn 2 AfR 3 1ade ANDERILILNATI U
- -l -l
WNLLANGaaNE
vTuti‘i"n 5 33.96 32.07 34.20 33.41 1.16
LidnuuanGe
ANUAULN 5 34.85 35.20 35.65 35.23 0.40
A. 38 WEinusaawmsiulasiaulu]evin '////
Yewin ) b
AT 1 2| | At At AdeauuLATgIT
WNuuARFagne NN
wWugn 5 1.60 1 66 0.13
LiduuwuaiGy 7 %
aeiufi 5 145 1 + 44 1 0.06
e 8 e \
o d ¢ ] 1 T & J‘J‘_--lg
A. 39 AansdaurasAITuausAaly uRe ‘”“02'." -, \
s
tJewin y tio
AFad 1 A2 | 1At ANDIEILILNATI U
P -l i
WWNuLARFaane o -
wugn 5 21 '.:\ : 1.15
-
TidnuuAfiGy fi P
aeugi 5 2 m I& 1.00
A. 40 lﬁmmﬂﬁﬂﬂﬂ; P, 1 ﬂ ﬂ j w ﬂ q ﬂ i
Yewin sununaanaia (%)
v =1 s
St qvﬂ ]l |qfn|.o\ ~ A WHSIUUNIATIU
WNLLAN A WENY L
wWugn 5 0.22 0.24 0.27 0.24 0.03
TiiFAnuuanGe
ANNUEN 5 0.19 0.16 0.2 0.18 0.02
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A. 41 dRanalduasdanlugyl K0 lutlaudin

tJewln Rnotlung e (%)
o o o o o~ - o |
AN 1 Afan 2 AfIn 3 0ae AndeduuNIATgIU
ANLLATFdNe
Wugn 5 0.73 0.8 1.21 0.91 0.26
TiRANwuARGY
ANBWULN 5 1.04 0.76 1.10 0.97 0.18

a. 42 ThnuuuafiGefidessmeataglasuazsisiulngs

Yewin ulnsiau (log no./g)

S / PiD 3 ‘ ADELUNIATIIY
FnuuAfiFaae / /
Wudi 5 6.643 [/ J6.806 . | 665 0.15
HCRIT e ' sy \
aneniugin 5 4000 7% |4 0.36

AULINENINYINg
AN TUNN NN Y
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NIARUIIN 9

NSNARAUNNADR

1.1 MmemasaunEiArasdaTdIuTATanFnlasennadukiuguinalalaizeuuniie 12
sewug flaan 7 3u

Oneway
ANOVA
Ratio of the size of clear zone to colony diameter
Sum of ‘* ’*
Squares gf "y - Sig.
Between Groups 4.431 .000
Within Groups 490
Total 4.921
Post Hoc Tests

Homogeneous Subsets

Ratio of the size o

Duncan 2

"7 I swshir TI"" =05,
iy r-a ‘l‘\\‘

1.37700 }

1.50300 Mft**’f .

type of isolate N 1

isolate 1
isolate 10
isolate 9
isolate 12
isolate 2
isolate 3
isolate 6
isolate 5
isolate 8
isolate 4
isolate 11
isolate 7
Sig.
Means for groups in homogeneous subs's

*“*S“am”WEWﬂwswawni

1.2 mmnaﬁum«lnma&Lﬂdommnﬁauﬂ'amlln'a'uu'\mi'uu'\Auana'NTnTauuunmsa 12

o AR NANNTUHARTINYIAY

23567
29000
2.32333
35767
|| 242700

154

W oW WWWWWWWwWwwow

112 061

ANOVA
Ratio of the size of clear zone to colony diameter
Sum of Mean
Squares _ df Square F Sig.
Between Groups 14.267 11 1.297 30.853 .000
Within Groups 1.009 24 | 4.204E-02
Total 15.276 35
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1.2 (i)
Post Hoc Tests

Homogeneous Subsets

Ratio of the size of clear zone to colony diameter

Duncan 2

Subset for alpha = .05
type of isolate N 1 2 3 4

isolate 10 1.43100
Wb

isolate 9 1.43500
700

isolate 1
isolate 12
isolate 2
isolate 6
isolate 8
isolate 7
isolate 5
isolate 3
isolate 4
isolate 11
Sig.
Means for groups in homogeneous subsets aré di
a. Uses Harmonic Mean Sample Size =8.000.

1.53200 1.53200

2.72000 |

20

W W WWWwwWowowowowowow

aa [ i - - '\ F ‘ - - o
1.3 NMSNAFAUNNANATRIBATIRIUALIA' udusnanlalatinasuuaiiGe 12
sewug laan 21 5u ‘

Oneway

Ratio of clear zone to colony diameter

Sum of r
ua
Between Groups sﬁ
Within Groups 382 1 24 | 5.
Total 28 . 3

Post Hoc Tests

Homogeneous Subsets g o 'Y |
A UHTHERTHEING
Duncan G t )
Subset for al% =.05

— e wi E
isolate 9 o "1
isolate 10 ‘ J | ]‘ d U
isolate 1 q 3 1.66533 1.66533
isolate 12 3 1.94433
isolate 2 3 1.95000
isolate 8 3 2.91100
isolate 7 3 2.91767
isolate 4 3 3.33133 333133
isolate 3 3 3.33667 3.33667
isolate 5 3 3.44667
isolate 6 3 3.60333 3.60333
isolate 11 3 3.93133
Sig. .148 .101 .056 .216 107

Means for groups in homogeneous subsets are displayed.
2. Uses Harmonic Mean Sample Size = 3.000.
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4

1.4 Msnagaunnsifrawanduraranisunlaseruaiuiuduinalalatizawuaiife 12 sewug
#iiaan 28 3u

Oneway
ANOVA

Ratio of CMC hydrolysis zone to colony diameter

Sum of Mean

Squares df Square F Sig.
Between Groups 41.703 1 3.791 55.332 .000
Within Groups 1.644 24 6.852E-02
Total 43.347 35

Post Hoc Tests ' | ;
Y/
Homogeneous Subsets \\}“ L /
| —

Duncan ?

type of isolate N

isolate 9
isolate 10
isolate 1
isolate 2
isolate 12
isolate 8
isolate 7
isolate 4
isolate 6
isolate 5
isolate 3
isolate 11
Sig.
Means for groups in homogeneous subsets are dﬂ:ﬁi‘d
a. Uses Harmonic Mean Samm‘e}u =3.000.

3.90133
4.08333 4.08333
4.25650 4.25650
4.40853
.128 163

W WWWwWwWwWwowowowowow

| . j\" i
5 mmnaaumaaﬁmm'anﬂd'ilmmmummhnmmnwumuguuna Alatlszwinsrlinsetugues
uunmsanusvs..nmnqmmﬂa ‘o

THANYNINYINT

Tests of Between-Su 6jet:ts Effects

Univariate Analysis of Va

= o/
iameter DONOLM
TN TINETREY
Source 9 uares df Square_ E Sig.
Corrected Model | 106.804° 47 2.272 48210 .000
Intercept 883.766 | 1 883.766 | 18749.346 .000
ISOLATE 72.680 11 6.607 140.175 .000
TIME 19.339 3 6.446 136.762 .000
ISOLATE * TIME 14.785 33 448 9.505 .000
Error 4525 96 | 4.714E-02
Total 995.095 144
Corrected Total 111.329 143

a. R Squared = .959 (Adjusted R Squared = .939)



1.5 (fiR)
Post Hoc Tests

Homogeneous Subsets

Ratio of clear zone to colony diameter

Duncan ab
Subset
type of isolate N 1 2 3 4 5
isolate 9 12 1.43942
isolate 10 12 1.50575
isolate 1 12 1.62071
isolate 2 12 1.9
isolate 12 12 *
isolate 8 12 S 03
isolate 7 12
isolate 6 12 — | 3.06975
isolate 3 12 — 'v! ' 3.08204
isolate 4 12 ‘ 3.08620
isolate 5 12 3.12625
isolate 11 12 ; 3.48047
Sig. .568 1.000

Means for groups in homogeneous st
Based on Type lIl Sum of Squares -

The error term is Mean Square(Error) = 4

a. Uses Harmonic Mean Sample

b. Alpha = .05.

incubation time

Homogeneous Subsets

Ratio of clear zo

Duncan®®

incubation time N ‘

7 days 36 6514+
14 days 36"

21 days 36

28 days 36

Sig.

Means for groups m
Based on Type Il Su
The error term is Mean

a. Uses Harmonic Mean Sample Size = 36.0004

" RRIANN I URNINYAY

1.6 mmnaauvmannmauﬂnmmauau'lw FPase 18aUUAYITE 12 ﬂ"lﬂ“uﬁ ‘Ylt'lil"l 79

uam(ﬁi?ﬂﬁﬂ Ny ’1 N3

Oneway
ANOVA

FPase activity

Sum of Mean

Squares df Square F Sig.
Between Groups 22.584 1 2.053 17.574 .000
Within Groups 2.804 24 A17
Total 25.387 35
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1.6 (6i9)
Post Hoc Tests

Homogeneous Subsets

Duncan *?

FPase activity

type of isolate

Subset for alpha = .05

1

2

isolate 3
isolate 9
isolate 1
isolate 5
isolate 7
isolate 8
isolate 6
isolate 2
isolate 4
isolate 10
isolate 12
isolate 11
Sig.

Means for groups in homogeneous
a. Uses Harmonic Mean Sample Sizg

4.7 MINAFAUNNF D ATRIUBARIATD LAY

Oneway

FPase activity

1.40847

1.40847
1.42527

W W WwWWWwWw WY

w ¢

s are

Wes

982910 |

Between Groups
Within Groups
Total

3.03367
3.10880
_3.14813

' 3.63817
.057

g Maan 14 T

Post Hoc Tests

Homogeneous Subsets

AU TREN TNENS

Duncan

£ Subset for alpha= .05 W]
type of isolate”™ " |51 , a E l
isolate 1 W w ‘
isolate 7 q 3 g g
isolate 3 3 2.48840 2.48840
isolate 9 3 2.97890 2.97890 2.97890
isolate 5 3 3.19383 3.19383 3.19383
isolate 12 3 3.74653 3.74653 3.74653
isolate 8 3 3.92250 3.92250 3.92250
isolate 6 3 4.04223 4.04223
isolate 11 3 4.21430
isolate 2 3 4.32090
isolate 10 3 4.43930)
isolate 4 3 447247
Sig. .065 .076 .060 .089 163

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

126



1.8 MimagauneEdATauanaintanaulal FPase 1asuuAfiFe 12 mewug fium 21 4y
Oneway
ANOVA
FPase activity

Sum of Mean
Squares df Square F Sig.

Between Groups 34.812 11 3.165 35.270 .000
Within Groups 2.153 24 8.973E-02
Total 36.966 35

Post Hoc Tests Homogeneous Subsets

FPase activi

Duncan ° S I!

type of isolate N

mﬂﬂfﬂ D5
'ﬁ- —

4 5

isolate 12
isolaie 6
isolate 4
isolate 11
isolate 2
isolate 8
isolate 10
isolate 7
isolate 9
isolate 3
isolate 1
isolate 5
Sig.

W W WWWWwWwWwwWwowowowow

4.56580
1.000

Means for groups in homogeneous subsets are playedu. a0 2
8. Uses Harmonic Mean Sample Size = 3.0

1.9 mmnaaumaaaﬁ-naauanﬁ’:ﬁ-nawau‘l-m E S8 U3
oL %

Ve

Oneway

FPase activity

Between Groups
Within Groups
Total

isolate 12 3 2.68760

isolate 3 3 2.92290 292290

isolate 11 ) 2.92683 2.92683

isolate 10 3 2.99857 2.99857

isolate 7 3 3.03177 3.03177

isolate 9 3 3.05050 3.05050

isolate 6 3 3.11430 3.11430

isolate 4 3 3.45713 3.45713 345713
isolate 2 3 3.84403 3.84403
isolate 8 3 415107
isolate 1 3 426137
isolate 5 3 431453
Sig. 123 067 077

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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.10 mavagaumEdATauanfidAtataulal FP ase stuinadiamewuguauuafiFadussasaatluniss

\da

Univariate Analysis of Variance

Tests of Between-Subjects Effects
Dependent Variable: FPase activil

Type Il

Sum of Mean
Source Squares df Square F Sig.
Corrected Model 127.1842 47 2.706 14.220 .000
Intercept 1285.000 1 1285.000 6752.356 .000
ISOLATE 11.373 11 1.034 5.433 .000
TIME 33.015 ! 9 .000
ISOLATE * TIME 82.795 .000
Error 18.269
Total 1430.453
Corrected Total 145.453

a. R Squared = .874 (Adjusted R

Post Hoc Teststype of isolate

Homogeneous Subsets

ab

_Duncan

type of isolate N ]
isolate 7 12

isolate 3 12

isolate 9 12

isolate 12 12

isolate 6 12

isolate 1 12

isolate 11 12 3.15040
isolate 8 12 3.15549
isolate 4 12 3.19638
isolate 10 12 3.21486
isolate 2 12 3.27525
isolate 5 12 3.40293
Sig. .077 .223

Means for groups in homogeneous subm‘f'are dtsplayed
Based on Type Ill Sum of Squares
The error term is Mean Squa

:. ::;T::f’"“”%ﬂﬂ M EJ NINYINT

incubation time

A INAMINYAE

Duncan 2°

Subset

incubation time N 1 2 3
7 days 2.39242
21 days
28 days 3.39672
14 days 3.51491
Sig. 1.000 1.000 .253
Means for groups in homogeneous subsets are displayed.

Based on Type Il Sum of Squares
The error term is Mean Square(Error) = .190.

a. Uses Harmonic Mean Sample Size = 36.000.
b. Alpha = .05.

2.64492

8888
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411 mamagaunadirasuaniinreuaulad Avicelase 1asuuAie 12 mewug faa 7 5u

Oneway

Avicelase activity

ANOVA

Sum of
Squares

Mean
Square

Sig.

Between Groups
Within Groups
Total

222,830
10.193
233.023

1"
24
35

20.257
425

47.698

.000

Post Hoc Tests
Homogeneous Subsets

Duncan®

of isolate N

1

isolate 6
isolate 4
isolate 7
isolate 2
isolate 5
isolate 1
isolate 8
isolate 12
isolate 3
isolate 10
isolate 11
isolate 9
Sig.

W W WwWwWWwwowowowowew

467877
5.4i237

.181

Means for groups in homogeneous subsets are ¢
a. Uses Harmonic Mean Sample Size = 3.000.

Avicelase activity

9.26813
10.00120
10.34170

.067

12.63193
13.19550
.300

Between Groups
Within Groups
Total

RIAN TN ING I




.12 (fi)

Post Hoc Tests

Homogeneous Subsets

Duncafl

Avicelase activity

M N

Subset for alpha = .05
1 2 3 4 | 5 6

isolate 8
isolate 7
isolate 11
isolate 12
isolate 10
isolate 9
‘isolate 1
isolate 6
isolate 4
isolate 3
isolate 5
isolate 2
Sig.

4.7
5.6

W W W W W W WWWWwwow

8617
3603 .
7.24633
7.65187 | 7.65187
8.23933 | 8.23933
8.8197.

132

Means for groups in homogeneous subsets arg
a. Uses Harmonic Mean Sample Size 58.000.

.13 MSNAFAUNNANATBILDARIITDI

Oneway

Avicelase activity

13.05630

1.000

15.02053

1.000

16.23487
1.000

g Mam 21 u

Sum of
Squares

[ Between Groups
Within Groups
Total

297.382
10.012 o

Post Hoc Tests

Homogeneous Subsets

Duncan®

3033

& g, Avicelase activity »

type of isolate

-

=

130

AU INHASHEIAT

1 2 3 4

5

isolate 7
isolate6  #7
isolate 4 q
isolate 2 q
isolate 1
isolate 3
isolate 11
isolate 12
isolate 10
isolate 8
isolate 9
isolate 5
Sig.

3

)

w

3
3
3
3
3
3
3
3
3

4.87087

10.59217
11.03287

1.000 197 .316 412

M= YT el 1

11.03287
11.93840

.099

6
e/

aE

13.18193
13.46093
13.46390
13.94697

497

13.46093
13.463¢0
13.94697
14.503¢7

.081

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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014 MmanagauNEdRratuaniiRraneuled Avicelase 1asuuATIGE 12 Mreug amn 28 Au
Oneway

ANOVA
Avicelase activity
Sum of Mean
Squares df Square F Sig.
Between Groups 10.245 1 931 3.478 .005
Whin Groups 6.427 24 .268
Total 16.672 35
Post Hoc Tests

Homogeneous Subsets

Avicelase activity

Wy,

bset for alpha = . .1

Duncan °

type of isolate N
isolate 8

isolate 7
isolate 11
isolate 4
isolate 10
isolate 12
isolate 6
isolate 1
isolate 3
isolate 2
isolate 9
isolate 5
Sig.
Means for groups in homogeneous subsets ara displayed
a. Uses Harmonic Mean Sample Size = 3.000 “-3‘

umwuuuuuwuau

....i_.,.-r"’.-'l,.-"r" v 7 |-
.15 mmnaﬂumqanmmuqunmwhﬁ Avicelasé % Wit : éruunﬁt‘s'sﬁ’uwszwm’lums
vnda

Univariate Analysis of Variance j
|

Tests qBﬂeen-Subjecu Eﬂ%
Dependent Variable: A i |
um of
| Source uares
Corrected | 1202
Intercept “ﬁ ﬁ ﬂ j
ISOLATE
TIME q 805.789
ISOLATE * TIME 638.796
Error 37.307
Total 12359.323 144
Corrected Total 1794.427 143

a. R Squared = .979 (Adjusted R Squared = .969)



.15 (i9)

Post Hoc Tests type of isolate

Homogeneous Subsets

Avicelase activity

Duncai®
Subset

type of isolat 1 2 3 4 5 6 7 8 9
isolate 7 12 | 531415
isolate 6 12 6.81532
isolate 4 12 7.47450
isolate 8 12
isolate 1 12
isolate 12 12|
isolate 11 12
isolate 10 12
isolate 2 12 9.39379
isolate 3 12 9.79938
isolate 9 12 10.29766 |10.29766
isolate 5 12 10.74203
Sig. 1.000 1.000 114 .053 084

Means for groups in homogeneous subse
Based on Type lll Sum of Squares
The error term is Mean Square(Error) = .389.

a. Uses Harmonic Mean Sample Size =
b. Alpha = .05.

incubation time

Homogeneous Subsets

Duncan *°

incubation time

28 days
7 days
14 days
21 days
Sig.

Means for groups in homogeneous su?ets are displayed.
Based on Type il Sum

memmsmﬁfﬁmm ﬂ NINYINT

a. Uses Harmonic
b. Alpha = .05.

e ABAIN AN I VA Y

Oneway
ANOVA
alpha-cellulase activi
Sum of Mean
uares df uare e Sig.
Between Groups 11.356 1 1.032 9.458 .000
Within Groups 2.620 24 .109
Total 13.976 35
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Post Hoc Tests

Homogeneous Subsets

Duncan °

alpha-cellulase activity

133

L type of isolate

Subset for alpha =

1

3

isolate 1
isolate 2
isolate 9
isolate 8
isolate 4
isolate 7
isolate 12
isolate 11
isolate 10
isolate 3
isolate 6
isolate 5
Sig.

W W W WwWwwWowowowowowow

Means for groups in homogeneous subse
8. Uses Harmonic Mean Sample

Oneway

alpha-cellulase activity

1.57047
1.57833
1.82123
1.96587
2.05107
2.09287

1.82123
1.9658

267163

2.32630
2.41700

273477
2.84807

3.58257
1.000

Sum of
[ uares ;
Between Groups 58.041 .000
Within Groups 11
Total 59
Post Hoc Tests D

Homogeneous Subsets

Duncan *

neWug Mo 14 5u

of isolate

e TS neNng

isolate 10
isolate 1
isolate 8 1
isolate 12 q
isolate 11
isolate 9
isolate 2
isolate 4
isolate 7
isolate 3
isolate 5
isolate 6
Sig.

2

F)
N’d
i
g

3

3

3

3

3

3

3

i)

.083

2 &

jegu
2.68797
2.72713

2.75893
2.90017

194

Wik

3.45503
3.47707

.904

ki

3.97713

1.000

5.32633

1.000

WMER

6.16497
1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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4.18 ManasaunstATawanmlATataulel O-cellulase 1a3uuATIGe 12 srewug Mo 21 3y
Oneway

ANOVA
alpha-cellulase activity
Sum of Mean
Squares df Square F Sig. |
Between Groups 17.729 1 1.612 20.762 .000
Within Groups 1.863 24 | 7.763E-02
Total 19.592 35

Post Hoc Tests
Homogeneous Subsets

Duncan®

type of isolate N
isolate 8

isolate 11
isolate 12
isolate 10
isolate 9
isolate 4
isolate 2
isolate 3
isolate 7
isolate 1
isolate 6 3.14887
isotate 5 , ) 3.40420
Sig. 418 A'5g0- |1 Fddpg 273
Means for groups in homogeneous subsets are displa :
a. Uses Harmonic Mean Sample Size = 3.000.

1.20120
1.27083
1.40010

W W WWWWWwWwWwowowaow

aa n -l s
1.19 MSNAFAUNNANAUABIUDF L[N 28 U

Oneway
alpha-cellulase activity ¢
Between Groups L ) F.6500 5,32
Within Groups 3.003E-02
Total 35

e M
AR U NATING 18 8



.19 (Aa)
Post Hoc Tests

Homogeneous Subsets

alpha-cellulase activity

Duncan °
Subset for alpha = .05
type of isolate N 1 2 3 4 5
TSolate 2 3| 126820
isolate 1 3| 134863 | 1.34863
isolate 7 3| 149733 | 140733 | 149733
isolate 12 3| 149880 | 1.49880 ., ,1.49880
isolate 3 3 161767 1707 | 161797
isolate 4 3 62020 62020' | 162920
isolate 11 3 67307 | 16730 1.67307
isolate 10 3 — 72 74317
isolate 9 3 1.7808 087
isolate 8 3 30680
isolate 5 3 1.83497 |  1.83497
isolate 6 3 | | 211877
Sig. h 193 059

Means for groups in homogeneous supsets age di f!’ L N
a. Uses Harmonic Mean Sample Size =8.00 E

1.20 MmenasauNEiATa AR Azt uls e dlamenugresuuAfiGaiuse:
atlunisiuda

Univariate Analysis of Variance

Tests of Be!

Source
Corrected Model

Intercept ‘ .
ISOLATE 823 j 25 63.985

TIME 49.819 249.625
ISOLATE * TIME 42.062

Error !
Total :
Corrected Total

a. R Squared = .956 (Ad]usted R Squared = .934) &

IRIAINIUUNIINYIAL
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.20 (fia)
Post Hoc Tests
type of isolate

Homogeneous Subsets

alpha-cellulase activity
Duncan *°
Subset
of isolate N 1 2 3 4 5
isolate 8 12 1.90096
isolate 1 12 1.93208 1.93208
isolate 12 12 1.97829 1.97829
isolate 10 12 1.99078 1.99078
isolate 11 12 2.02201
isolate 2 12 2.05688
isolate 9 12
isolate 4 12
isolate 7 12
isolate 3 12
isolate 5 12 3.53702
isolate 6 12 : 3.56942
Sig. 02 | 440 .0 .759

Means for groups in homogeneous subsets are
Based on Type Ill Sum of Squares /
The error term is Mean Square(Error) = 6.652E-0;
a. Uses Harmonic Mean Sample Size = 12/000.
b. Alpha = .05.
incubation time
Homogeneous Subsets
alpha-cellulase activity

Duncan®®

Subset

| incubation time N
28 days
7 days

21 days
14 days
Sig. i
Means for groups in homogeneous subsets are
Based on Type lil Sum of Squares )
The error term is Mean Square(Error) = 6.652E-02.

a. Uses Harmonic Mean Sample Size = 36.000,0,

A UYANYNINGINT

.21 mmnaﬂummnm'aiqu-'anﬁmﬂmsnﬂ'lufnﬁuﬁauunmﬂ s

= JRIANNIE INNNENAY

8888

ANOVA
Acetylene reduction assa
Sum of Mean
Squares df Square F Sig.
Between Groups 198.388 1 18.035 65.216 000
Within Groups 6.637 24 277
Total 205.025 35
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1.21(si9)
Post Hoc Tests

Homogeneous Subsets

Acetylene reduction assay

Duncan ®
Subset for alpha = .05

type of isolate N 1 2 3 4 5
isolate 7 3 .187333
isolate 9 3 .203000
isolate 12 3 .237333
isolate 10 3 .247333
isolate 8 3 .298333 ] ‘
isolate 11 3 308333 | W //
isolate 1 3 :
isolate 6 3 N ; :
isolate 2 3
isolate 4 3 > 612667
isolate 3 3 54333
isolate 5 3 : Wy 7.479333
Sig. J 219 1.000

Means for groups in homogeneous subsets 2! )
a. Uses Harmonic Mean Sample S '3

o \ <t ar ' <
.22 MSNAKAUNNENAADIDATING. NEN msiuldsduuussafuay

Oneway

cell dry weight

Between Groups D T 10021 |
Within Groups i
Total

Post Hoc Tests

e AUHINENTNYINT

¢ o Qs
AITTUUNIANEN A Y

e+ N WAANTITEU N RV VI B €

9 =
type of Carbon source N 1 2 3
Mannitol 3 .833
Sucrose 3 3.633
CMC 3 4.367 4.367
Glucose 3 4.967
Sig. 1.000 .051 .097

Means for groups in homogeneous subsets are displayed.
8. Uses Harmonic Mean Sample Size = 3.000.
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.23 manasaunNatirawanfiAraaulel CMCase rasuuAfiFamewudil 5 ilaidadluamsfiulsdy

unaIAsUaY
Oneway

CMCase activity

ANOVA

Sum of
Squares

Mean

Square

Sig.

Between Groups
Within Groups
Total

217.115
32.070

249.185

72.372

4.009

.001

Post Hoc Tests

Homogeneous Subsets

Duncan 2

CMCase activit

type of Carbon source

Mannitol
Glucose
Sucrose
CMC
Sig.

fuuuaIATTuaY
Oneway

ARA when vary C-source

Between Groups
Within Groups
Total

&
5 (iadResluawsiuls

Post Hoc Tests

Homogeneous Subsets

AL

ARA when vary C-source ¢’

=4

Duncan ? f;l qﬂ ~ EI Ea F ’g
=.05

type of Carbon s&roe N 3 2

Mannitol 3 2.93000

Sucrose 3 5.40267

CMC 3 10.79167

Glucose 3 13.56400

Sig. .289 .238

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

NY1AY
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o dal a & '
4.25 ManasaUN AT ATAEATINISIST Y rRuATIG aseWudh 5 awedluawnsiil cme Hluunssaifuau

Audsfuunsslulasiau
Oneway
ANOVA
cell dry weight
Sum of Mean
Squares df Square E__ Sig. |
Between Groups 15.262 3 5.087 9.784 .005
Within Groups 4.160 8 520
Total 19.422 11
Post Hoc Tests

Homogeneous Subsets

Duncan ?

type of Nitrogen source

Ammonium
Nitrogen-free
nitrate
peptone

Sig.

Means for groups in homogeneous sub

- - S e ‘ -
4.26 MINAgAUNREDATBARIATEURY g9 5 Wanadluamsii cmMc
Wuunsarfuauiiulsduunadlulag

Oneway

CMC when vary N-source

Between Groups

Within Groups 47.488

Total 11101.091 11

= "
s A WY INUNIWNYING
Homogeneous Subsets w |
CMC when vary N-source & F—% ar
: P .
oot QARAAIALUBRATNY 1N Y
alpha=.05
of Nit enqsource N 1 2

Ammonium 3 29.82013

Nitrogen-free 3 33.53147

nitrate 3 85.81010

peptone 3 96.09817

Sig. .528 105

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.



aa - - - o - & -
4.27 managaunnatAranlsrininmmsasdulasiay sesuuafiFesmetugi 5 laidaduamsaii cMc

' al o .
lﬁ ULUAL ﬂ"’!il‘au ﬂuﬂiﬂuuﬂai‘\ﬁﬂ?lqu

Oneway
ANOVA
Acetylene reduction assay
Sum of Mean
Squares af Square F Sig.
Between Groups 44.825 3 14.942 10.653 .004
Within Groups 11.220 8 1.403
Total 56.045 19
Post Hoc Tests

Homogeneous Subsets

Acetylene reduction

Duncan °

N-source N
Ammonium chloride

peptone
Sodium nitrate
N-free

Sig.

Means for groups in homogeneous's
a. Uses Harmonic Mean Sample

1.28 NENAKAUNNANATRIDATINIGS
UUYAAN 9

e9lu81ms CMC, N-free medium i

Oneway

cell dry weight

Between §roups
Within Groups
Total

o ¥

1T
Homogeneous Subsets m

BTN
RSN TUNNING

Post Hoc Tests

o/

d

Duncan

Subset for alpha = .05
tempt. N 1 2
65 celsius 3 1.533
55 celsius 3 1.667
45 celsius 3 4.833
30 celsius 3 4.967
Sig. 793 .793

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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1.29 mﬂmﬂaummnmmuﬂnmmawau'l-m CMCase iﬁiﬂﬂﬂﬂtiﬂﬂ'\ﬂﬂﬂﬁ'ﬂ 5 lﬂﬂmli'l‘llﬂ"m'li“ CMC, N-

free medium 'n'anm.numa 9
Oneway

ANOVA
CMCase activity

Sum of Mean

Squares df Square F Sig.
Between Groups 1649.737 3 549.912 101.630 .000

Within Groups 43.287 8 5.411
Total 1693.025 11

Post Hoc Tests
Homogeneous Subsets

Duncan °

tempt. N
65 celsius

55 celsius
30 celsius
45 celsius
Sig.
Means for groups in homogeneous $t
8. Uses Harmonic Mean Sample Si

W W ww

.30 MsNAgaUNNFlAralsERNE NN
Nitrogen-free medium Migruugising
Oneway

Acetylene reduction assay

Between Groups
Within Groups
Total

102.875

ﬂ‘lJEJ’WlEJﬂTWS']ﬂ‘ﬁ

Homogeneous Subsets

Ace! Iene reduction assay

{salupinenay
Subset for alpha = .05

temperature N 1 2

65 celsius 3 2.269667

55 celsius 3 3.433333

45 celsius 3 7.800000

30 celsius 3 8.841667

Sig. 227 .275

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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.31 mﬂlnﬂaummnmmﬁnﬂmﬂqsm ﬂﬂiuﬂﬂﬂl?ﬂﬂ'\ﬂﬂu‘ﬁ:ﬂ 5 lﬂﬂlﬂﬂi.l\Iﬂ'I“'\? CMC, N-free medium ﬁ

wlsduAranuiunsa-aa

Oneway
ANOVA

cell dry weight

Sum of Mean

Squares df Square E Sig.
Between Groups 20.213 4 5.053 71.509 .000
Within Groups .707 10 7.067E-02
Total 20.920 14

Post Hoc Tests

Homogeneous Subsets

Duncan

pH 4
pHS
pH6
pH8
pH7
Sig.
Means for groups in homogeneous subsg
a. Uses Harmonic Mean Sample $

W W www

4
£,

= ' ' -
free medium Furlsdurrananiunsa-se i

Vi

Oneway N a

CMCase activity

Sum
ares
[ Between Groups - g
Within Groups 4.81¢
Total ”4.410
¢ o/
Post Hoc Tests Y. ; ; o a EJ
vamosersos Aoy 1OV 11 I EU HURT IR
9 CMcCase activity ,
Duncan *°
Subset for alpha = .05

pH N 1 2

pH4 3 11.34200

pHS 3 11.75133

pH6 3 11.91567

pH8 3 13.80700

pH7 3 15.00200

Sig. .357 .061

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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- a - - - oy o J’ ¥
.33 manasaunaifranlssininmnsaselulasiay rauuAfiGamenugi 5 Wadaduawns M, N-
free medium AudlsAuArASIuNsA -sing

Oneway
ANOVA

ARA when vary pH

Sum of Mean

Squares _df Square F Sig. |
Between Groups 315.483 4 78.871 16.556 .000
Within Groups 47.640 10 4.764
Total 363.123 14

Post Hoc Tests

Homogeneous Subsets

Duncan 2

pH 4
pHS5
pH6
pH 8
pH7
Sig.

W W www

1.34 menasaunadifzesdaniiung an newufi 5 uscliAnuuaiFesne
Wugh 5
Oneway
pH
N Maximurn
add bact 3 1698 872 i 7.16
no bact 3 . 8. - 6756 604 | £.96 7.24
Total 6 7 1268 [5.175E02 | 6.9336 |  7.1997 6.93 7.24
¢ o o/
»  ARIANTIUNNRIINYIRE
A sumof Mean
Squares df Square F Sig.

Between Groups | 1.127E-02 1.127E-02 653 465
Within Groups | 6.907E-02 4 | 1.727E-02
Total 8.033E-02 5

-
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4.35 mswnﬂauvnmﬁﬁmqﬁnﬁmmmwﬂwmﬂuﬁ’nﬁtﬁuuunﬁt?amaﬁuﬁﬁ 5 ustlaiduuuafiGesns

o &

=l
Wughn 5

Oneway
Descriptives
moisture
95% Confidence
Interval for Mean
Std. Lower Upper
N Mean Deviation | Std. Error Bound Bound Minimum | Maximum
add bact. 3 40.1867 2.6671 1.5399 33.5611 46.8122 37.93 43.13
no bact. 3 46.4700 2.9822 1.7218 39.0619 53.8781 44.35 49.88
Total 6 43.3283 4.2716 1.7‘3‘_ 8455 47.8111 37.93 49.88
moisture
Sum of
Squares
Between Groups 59.220
Within Groups 32.014
Total 91.234

L, Y
aa ' N Y =l . -
1.36 NINARAUNFDAUDIAI1DUNE ?ﬂi‘aﬁuq’n 5 uatlailAnuuafiice

)
FIENUEN 5

Oneway
%0C
N Mean
add bact 3 33.4100
no bact 3| 35233 010 | 2315 | 34.23
Total 6 34.321
%0C 1 aJ
Sum ‘ 1 q- ‘
Between Groups 4.98 .987 .553 .063°
Within Groups 3.044 4 .761 ¢
Total 8.031 5 —

AN NI TIN YA Y

aa - o oo " - - ot
137 manaseuniaddrenBnalulasaululewinfidsuuaiiGemenud 5 uaz Liduuuafice
fevugn 5

Oneway
Descriptives
%N
95% Confidence
Interval for Mean
Std. Lower Upper
N Mean Deviation | Std. Error Bound Bound Minimum | Maximurn
add bact 3 1.6567 1343 | 7.753E-02 1.3231 1.9903 1.56 1.81
no bact 3 1.4133 | 5.508E-02 | 3.180E-02 1.2765 1.5501 1.35 145
Total 6 1.5350 .1618 | 6.607E-02 1.3652 1.7048 1.35 1.81
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4.37 (sin) ms'nnaaumqﬂﬁﬁ-umtﬁmtu'luTmnu‘luﬂauﬁ’nﬁtﬁuuunﬁﬁamﬁuéﬁ 5 uaz LilAauuadiGe
feudn 5

ANOVA

%N

Sum of Mean

Squares df Square F Sig.
Between Groups |8.882E-02 1 | 8.882E-02 8.432 .044
Within Groups 4.213E-02 4 | 1.053E-02
Total 331 5

.38 NMeNAgaUNNATA129AT C/N ratio 1la«ﬂﬁm: V] 1awuq1| 5 ua"'lumuuunmiamawuﬁn 5
Oneway /\& ;
ptiv$ ...--—"
C/N ratio -
- nce
; \ for
S rer per
N Mean io| N ; Minimum | Maximum
add bact 3 20.33 5 67 ‘ ‘é\ b 1»2 19 21
no bact 3 25.00 1. oF - ! '17.48 24 26
Total 6 22.67 3 1 19 26
4 b o
g
V. Y .I\:ij il !

CIN ratio PR X

Sum of Mean, “§ "~

Squares df gt =
Between Groups 32.667 19 Q2667 - 28
Within Groups 4667 4 67| :
Total 37.333 5 | i A .

aa v <l ' a - -
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fENug 5 U ﬁj

Oneway

MJEJ’MEW ﬁfﬂL’]f‘J
v /s
s B
add bact 453E-02 .22 27
no bact 1.202E-02 .16 .20
Total 6 .2133 3.882E-02 1.585E-02 .16 .27
ANOVA

%P205

Sum of Mean

Squares df Square F Sig.

pquales ol
Between Groups |5.400E-03 5.400E-03 10.125 .033
Within Groups 2.133E-03 4 |5.333E-04
Total 7.533E-03 5

-
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Oneway
Descriptives
%K20
95% Confidence
Interval for Mean
Std. Lower Upper
N Mean__| Deviation | Std. Error | Bound Bound | Minimum | Maximum
add bact 3 9133 .2593 1497 .2692 1.6575 73 1.21
no bact 3 .9667 1815 | ' .5159 1.4175 .76 1.10
Total 6 .9400 .2023 L2277 1.1523 .73 1.21
ANOVA~. ' / .
%K20 B I ——
Sum of -
Squares 7 L by
Between Groups |4.267E-03
Within Groups .200 ( N,
Total .205 5
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Oneway

log no./g cellulolytic and nitrogen fixing bact.

= onfidence
- ;r . ean
Std.
N Mea iati - Minimum | Maximum
add bact 3 6.651 0 : 6.505 6.806
no bact 3 4.39167 4 27785 4.000 4.698
Total 6 5.52150 | | 1.26167 . 19746 6.@ 4.000 6.806
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