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1. Cellulose broth (Barron.et al.,1995)

Yeast extract 6.0 N3y
Peptone 5.0 nsu
KH,PO, 4.0 N3
MgSO, 2.0 nu
Cellulose 20 nsu
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avaehninau 1,000 fiadtas Haaidehnrmdu 15 deuddeanseila guvgi 121
asrruadoa iflunan 15 wii

2. Czapek "s medium

Saccharose 30 sy
Sodium nitrate 2.3 N3y
K,HPO, 1.0 ny
KCl 0.5 N3y
MgSO,.7H,0 0.5 a3
yhndy 1,000 Janoas
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3. Fermentation carbohydrate medium

Beef extract 3.0 N3y
Peptone 50 A3y
Y 10 asu
Bromthymol blue 1.6% 4.0 it2!
ndu 1,000 finnans
pH  6.8-7.0
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4. Glucose soybean medium (GSM)

Glucose 15
Soybean 5.0
Sodium chloride 1.0
ﬁ'mz‘;'u 1,000
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5. Gelatin

Gelatin 120
Beef extract 3.0
Peptone 50
thndu 1,000
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6. Motility
Beef extract 3.0
Peptone 10
Sodium chloride 5.0
Agar 4.0
vhndu 1,000
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N3y
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ﬁ&'ﬁ‘miﬂu?ﬂﬂu 1,000 yaaans iy triphenyltetrazolium chloride mm&‘ffﬂwm‘luﬂu
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7. Nitrate broth
Potassium nitrate 0.2
Peptone 5.0
Agar 1.7
thadu 1,000
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8. Nutrient agar
Nutrient broth 1,000 indans
Agar ' 15 aju
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9. Nutrient broth
Peptone 5.0 N5y
Beefextract 3.0 P21
gy 1,000 Hoaaas

smolurindu 1,000 Tndans Heaindefinnudu 15 Yeudremseita QUi 121
aernesaidos dunan 15 uidl
10. Tryptone broth |
Tryptone 10 3w
vhndu 1,000 Hondas
azmeluhindu 1,000 faddns Hesindorinnmeu 15 Veusdomsrin il 121
sseruraidoa dunar 15 undl

11. Tryptone yeast extract broth

Tryptone 5.0 N5
Yeast extract 3.0 N3y
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1hnau 1,000 Nanang
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12. Voges-Proskauer medium

Proteose peptone 7.0 Ay
Glucose 5.0 sy
Sodium chloride 5.0 n3y
hndu 1,000 finddns

v v aaa & 4 44 -
15y pH iy 6.5 wnisldnaeans 5 finddas dshidefigumgi 115 eswsadua
W 20 uni
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1. Citrate buffer
Stock solution
A :0.1 M UBIETASAY citric acid (21.01 asulurh 1,000 dHndans)
B :0.1 M ¥eqa3ayai0 trisodium citrate (29.41 3483 C,H,0,Na, 25,0) Tuvindu 1,000
Hodaas
Working solution

’ o ] e
x ml of A + y ml of B 1511/51n3d2enimdusu 18515 100 inddns

X y pH
46.5 ' 3.2 3.0
435 6.3 3.2
40.0 10.0 3.4
37.0 13.0 3.6
35.0 15.0 3.8
33.0 17.0 4.0
31.5 18.5 4.2
28.0 22,0 4.4
255 24.5 4.6
23.0 27.0 4.8
20.5 29.5 | 5.0
18.0 32.0 5.2
16.0 34.0 54
13.7 363 5.6
11.8 38.2 5.8
95 M5 6.0

7.2 42.8 ' 6.2
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2. Alpha-naphthylamine solution

@018 alpha-naphthylamine 0.5 n§u UNTA 5 N acetic acid 100 iiadans (5 N acetic
acid 1% glacial acetic acid 294 fiaaans mm‘lmf*mé’u 706 Hanans)
3. 1% Carboxymethyl cellulose (CMC)

Carboxymethy] cellulose 1.0 N3

0.05 M citrate buffer pH 4.8 100 lnddas

1 CMC 1.0 3 (@3 0.05 M citrate buffer pH 4.8 mubiihdy WBinasuvaada
UT1msvuta 100 liafans
4. Crystal violet

Crystal violet 0.5 nfu

Thndu 100 lodaas
5. Decolourizer

95% Ethanol 250 Undatns

Acetone 250 finnans

6. 3, 5-Dinitrosalicylic acid (DNS) reagent

3, 5-Dinitrosalicylic acid 1.0 N3y
2 N Sodium hydroxide 20 anang
Sodium potassium tartrate 30 N3y
indy W5uilsumsnsy 100 Hadans

%4 3,5-dinitrosalicylic acid 1.0 N1 AzaElUMITAZAIY sodium hydroxide t9udu 2.0
uesuoa (#2 sodium hydroxide 8.0 asuazaelushndy WSuilsnesluraiadsnasvns
100 fiafidns) WSms 20 fadaas @unindu 50 faddas auldasmsnniudy sodium
potassium tartrate 30 AN AUABIUaTalovua UTulSasiuvatalSuimsuuia 100
fiadans daindy
7. Gram iodine solution

Todine : 1.0 N3

Potassium jodine 2.0 nsu

iy 300 Hatang



8. Kovac s reagent

Para-dimethylaminobenzaldehyde 5.0 N3y
Butyl alcohol 75 syanans
Hydrochloric acid concentrated 20 yanans

01208 para-dimethylaminobenzaldehyde Ay buty! alcohol 1MUNTA hydrochloric
%19 ausaeanmez Idhnmiesen
9. 0.1% Safranin O
fsA10 safranin O 1.0 n3u lurindu 1,000 dadnns
10, arsdmiurSnaTdsdu
. 1502070 A: MDA sodium hydroxide 1€y 0.1 M ATl sodium carbonate 1Kt
0.2%
41 sodium hydroxide 1.0 033 azme i ndy 200 findans W18 250 Hadans
44 sodium carbonate 2.0 A1 azanwly sodium hydroxide [udu 0.1 M 15urlSuns
A5 100 iad8ATAY sodium hydroxide
¥. A302070 B: A130%a1 sodium potassium tartrate ($3141 1.0% il copper sulfate ifu
44 0.5%
$4 sodium potassium tartrate 1.0 N3} azmolnindu 80.0 Tadans A copper sulfate
0.5 nfu aulddhdy YSiniSinasasy 100 Fodaas oty
fl. 415820108 C
fsazay A U5u1as 50 iadtas uazansazais B Usuas 1.0 Nadans
4. M302a18 D (Folin-Ciocalteau reagent)
savae Folin-Ciocalteau Hoviedaoindy Sasidau 1:1 duluwiedn Tadae
Woud daite3Tigamgiives
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1. mavhnshinasgnglaa
L1 wisumsazawng lnanasgnadudu 2.0 fedluand Fenglng 0.036 n¥u azawly
L d ¥
winaw WsunlFunas i 100 addas
1.2 Tnlaamazaenglaa 2 fadluand USinas 0220 Tadtas ldluvoeananes @y
» ] »
DNS reagent 5145 1.0 dia@fas wirlmddu@nindy sdnilddulumivdeadhunm s
»
wiit dliiGuasivdi Taous lniudy
a - P A o 1 :!16!1 2
13 Jammsganiuumnanuenniu 540 wiluwes mumsa 1 uashei 14 1)iSe

as s gl 1

MmN 1 MaasounTinasgung Ine

asTild wa) vinaal
Blank 1 2 3 4 5 6 7
awazaienging 2mM - 02 04 06 08 10 12 14
shndy 20 18 16 14 12 10 08 06
DNS reagent 16 10 10 10 10 10 10 10

¥ ¥
wilddduuddulniuden 5 wiit MIdduiuiTaoushnindy

uir¥asinisganduuasinnuendu 540 wTuwas
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0.8
=0.4932x - 0.0166

a9 540 n Tumims
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02 9 0.5 I 15 2 25

AnNTumsazateng Tad (mM)

11l 1 evwduiussenindlSunang Inafudnsqanfuuasii 540 wiTuwns

2. FEmsiansienveaenlanl (ngussar was Sadn, 2542)
2.1 gamsazate 0.5 Hanoas adlunasanaassiil 1% CMC 14 0.05 M citrate buffer pH
[ d
4.8 W3wws 0.5 Hadans wilididu il luigugamnd 40 ssnsadios unan 30
=
u
P o eney (] Y ¥ a o F'4 : 2 = o ¥ o
2.2 @uensazaw DNS 1.0 Hadaas woilddhdu dhhldulnivdes 5wl Mldduas
sdesaadsuisguuniifes
o @ v P A .
23 il Tammsgandunasfinroadu 540 nTumas Tao Blank o 0.05 M citrate
Y : HEN 44‘ ]
buffer pH 4.8 WsineniwnonglaniifatudidnnasMamsgvesmsazaenglaa
WA niITNRRAINSgANaUNET 540 W Tuins vearassnlSsusuesnudn
vaeanfisuiisy
nasah 1 Yiznoudlu 1% CMC 13wns 0.5 ndany 1ag 0.05 M citrate buffer pH
4.3 1U7ms 0.5 Nanans
A o 1= a oo .
vaoai 2 dssneudrumsazamenluy Ses 0.5 fiodfins uay 0.05 M citrate

buffer pH 4.8 US11as 0.5 liadans
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IMUA 1 unit ragiaa vuweay ﬂﬁiﬂﬂ!lﬂ‘l«l'l“}m'i’m11H1ﬂﬁﬂi1ﬂﬂﬂlqlu'm1ﬂiﬁ'l°ﬂ

1 W InsTua de 1w figuuni 40 esruvaFoa pH 4.8

3. MM T MUA5§1U BSA (bovine serum albumin)

3.1 %1 BSA 0.0625 i azawhinndn YSuifinasasy 250 findans

32 nlamsazas BSA 1wws 0.1-1.0 findans ldluvaeananes @nhindurliy
UTnas 1.0 inddas

3.3 iRumsazaw ¢ 5inas 50 faddas i lddhiudadeia3igamgiives 10 1
@Aumsazae D 15inas 0.5 Taddas wimdaneis Bigumgiives 30

34 famnsganduuasiinnuenniu 750 wnTuwms s 2 uasheii 180G ou

nslinasgu agl 1

A5 N 2 MaSsuns Mies g BSA

waonf
Blank 1 2 10
a2 BSA - 0.1 6.2 1.0
vindu 1.0 09 08 -
miazsany C 5.0 50 5.0 50
dsfie 1 ingumniivies 10 w1
{Fazaw D 0.5 0.5 0.5 0.5

A4 ¥ ]
wiuazian 1ivigamaiines 30 i Jasnsganfunes® 750 nTuuas
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9% 750 W1 1uns

y=0.5309x + 0.0141
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amudutursaza1e BSA (luTas Tua/ua)

3t 2 anuduiuisendinlSine BsA fusnsaanduuasil 750 wiTuams

4. M imySua TsAuanityes Lowry

4.1 thensazamoewlad 1s1as 0.1 Hadaas @Winindu 0.9 faddns udsuRumisazae
¢ Usinms 5.0 Haddas ?‘i"’w‘;q'l"iﬁqmﬂgﬁﬁm 10 wIH @usazaIw D ﬁaﬁaﬁﬁqmmﬁﬁm
30 W '
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ATTNRUTAIHADINAADY

»
AN 3 HOYBIIMSAIRUABMSINT QU aLLATGY

M3 8A31N15193 98 (OD)
CMU4-4 Ti-5
Tryptone yeast extract broth 0.297a 0.313a
Nutrient broth 0.234b 0.189bd
Czapek's medium 0.026¢ 0.026¢cd
Glucose soybean medium 0.141d 0.140bcd
CV (%) 16.258 36.947
P3N 4 HavBIgUVRlidenIHAATagIaE
q&uwgﬁ enzyme activity (U/ml) specific activity (U/mg protein)
(esrurniBoa)  CMU4-4 T1-5 CMU4-4 T1-5
+/-28 0.106a 0082a 1.330a 0235a
37 0.173b 0.112b 1.335a 0.450b
45 0224 ¢ 0.099 ab 1.422b 0.277c
50 0.171b -0.083a 1358a 0.210d
55 0.023d 0022¢ 0.533¢ 0.133e
cVv. | 4.098 12.017 1.818 4.307

nIomg dnusammdnundsfimiioudu Liinmuandmaneada

ns TUfinnuana N Nasa
L= Qe Qr
C.v. Andutlseandaruulsiy

3 A &
naaoufin ey 95%



AN 5 ANOVA HavBIQuUIlHe enzyme activity Youou 1931910 Bacillus subtilis CMU4-4

Sum of Squares df Mean Square Sig.
Between Groups 7.202E-02 4 . 1.800E-02 .000
Within Groups 3.267E-04 10 3.267E-05
Total 7.234E-02 14

AN 6 ANOVA HAVDIRU Hfjﬁﬁiﬂ enzyme activity vouau e Bacillus coagulans T1-5

Sum of Squares df Mean Square Sig,
Between Groups 1.408E-02 4 3.519E-03 .000
Within Groups 9.173E-04 10 9.173E-05
Total 1.500E-02 14
A151 7 ANOVA HnwB3gunqilae specific activity vouou laaienn B, subsilis CMU4-4
Sum of Squares df Mean Square Sig.
Between Groups 1.663 4 0416 000
Within Groups 4.728E-03 10 4.728E-04
Total 1.667 14
1314 8 ANOVA Wavoegunqiine specific activity vauou'lanivin B. coagulans T1-5
Sum of Squares df Mean Square Sig.
Between Groups 0.167 4 4.164E-02 .000
Within Groups 1.268E-03 10 1.268E-04

Total 0.168 14




M15N 9 HAYB3 pH ABMIHAAIYaQIAY

PH enzyme activity (U/ml) specific activity (U/mg protein)
CMU4-4 T1-5 CMU4-4 T1-5
3 0.000a 0.000a 0.000a 0.000 a
4 0.118b 0048 a 0903 b 0.363b
4.5 0211lc 6.083b 1312¢ 0422 ¢
5 0223d 0.114¢ 1.457d 0.477d
5.5 0234 e 0.1274d 1.498 d 0.468d
6 0.192f 0060 ¢ 1226¢ 0.238¢
6.5 0.124 ¢ 0.049 ac 1.029¢ 0215
7 0.095h 00171 0.889b 0.199 f
8 0.086 i 0.000 g 0754 ¢ 0.000 g
9 0.026 j . 0.000g 0.198¢g 0.000 g
C.V. 3.868 12,187 7.465 4.431

A1579 10 ANOVA HA¥4 pH D enzyme activity ¥0ueu 1931910 B. subsilis CMU4-4

Sum of Squares df Mean Square F Sig.
Between Groups 0.189 9 2,098E-02 743.181 .000
Within Groups 5.647E-04 20  2.823E-05 |

Total 0.189 29

#1579 11 ANOVA Hawed pH @8 enzyme activity ¥ouou'lanien B. coagulans T1-5

Sum of Squares df Mean Square F Sig,
Between Groups 5.168E-02 9 5.742E-03 131.606 .000
Within Groups 8.727E-04 20 4.363E-05

Total 5.255E-02 29




@151 12 ANOVA Haued pH @9 specific activity Yauou lani91n B. subsilis CMU4-4

Sum of Squares df Mean Square F Sig.
Between Groups 6.875 9 0.764 159.887 000
Within Groups 9.555E-02 20 4.778E-03
Total 6.971 29

A1379 13 ANOVA Ha¥Dd pH AP specific activity ¥outou 1411910 B. coagulans T1-5

Sum of Squares df Mean Square F Sig.
Between Groups 0.951 9 0.106 922.060 000
Within Groups 2.293E-03 20 1.146E-04
Total 0.954 29

A15N 14 HavoertiaundsmsusudemsHantsaqas

wiAYOWHES enzyme activity (U/ml) specific activity (U/mg protein)
AUy CMU4-4 T1-5 CMU4-4 T1-5
CMC © 0258a 0.016 a 1.524a 0.158 2
Cellulose acetate 0.156 b 0.161 b 1.212b 0.545 b
Cellulose 0.237d 0.123 d 1.441 a 0445 d
Cellobiose 0.171¢ 0.002 ¢ 1.148 b 0.020 ¢
C.V. 1.013 6.967 7.323 3.717

#1579 15 ANOVA HAUBIUYAIATTUOUAD enzyme activity Y081 1anion B. subsilis CMU4-4

Sum of Squares df Mean Square F Sig.
Between Groups 2.224E-02 3 7.412E-03 1710.481 000
Within Grouaps 346TE-05 8 4.333E-06

Total 2.227E-02 11
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1579 16 ANOVA HAYOIUUAMNIUOUAD enzyme activity Youou'19nie1n B. coagulans T1-5

Sum of Squares df Mean Square F Sig.
Between Groups 5.545E-02 3 1.848E-02  668.092 000
Within Groups 2.213E-04 8  2.767E-05
Total 5.567E-02 11

1379 17 ANOVA HauBHaINTUoUAB specific activity vauou'linin B, subrilis CMU4-4

Sum of Squares_ df Mean Square F Sig.
Between Groups 0.290 3 9.683E-02 10.179 004
Within Groups 7.611E-02 8 9.513E-03
Total 0.367 11

1574 18 ANOVA HaUBUMEINITUDUAD specific activity youow 1411910 B. coagulans T1-5

Sum of Squares df Mean Square F Sig.
Between Groups 537 3 0.179 143.954 .000
Within Groups ~ ©  9.954E-03 8 1.244E-03
Total 547 11

M3 19 manududuvesundsmiveudensaamogad

ANUITUTUVDS enzyme activity (U/ml) specific activity (U/mng protein)
UMAIMSUOU(%)  CMU4-4 T1-5 CMU4-4 T1-5
0.05 0.182a 0.022a 1.212a 0.121a
0.1 0.208b 0.101b 1.437b 0.404b
0.2 0.255¢ 0.16¢c 1.533¢ 0.543¢
0.3 0.251c 0.163¢c 1.558¢ 0.601d
04 0.256¢ 0.166¢ 1.578¢ 0.70%
0.5 0.254¢ 0.165¢ 1.595¢ 0.734¢

C.V. 1.579 5.495 3.331 anz
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A1319 20 ANOVA wonududuvsumasnisuoudes enzyme activity veueu'lanisin

B.subtilis CMU4~4
Sum of Squares df Mean Square F Sig.
Between Groups 1.927 5 0.385 0.873 0.527
Within Groups 5.294 12 0.441
Total 7.221 17

AN 21 ANOVA wHaRmmiduduvesunasnsuoude enzyme activity vowoulanian

B. coagulans T1-5

Sum of Squares daf Mean lSquare F Sig.
Between Groups 5.088E-02 5 1.018E-02 200.628 .000
Within Groups 6.087E-04 12 5.072E-05
| Total 0.149E-02 17

AN 22 ANOVA manvmduduyoaunasmiueude specific activity vouswu'laafn
B.subtilis CMU4-4

Sum of Squares df Mean Square F Sig.

COCSPM Between Groups 316 5 6.318E-02 25.749 000
Within Groups ~ 2.945E-02 12 2.454E-03
Total 345 17

AN 23 ANOVA ramymifiduveaunasmivoude specific activity vesou'lmisn

B, coagulans T1-5

Sum of Squares df Mean Square F Sig.
Between Groups 0.783 5 0.157 420.676 000
Within Groups 4.468E-03 12 3.723E-04

Total 0.788 17
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A13N 24 Naveaviiauvde luTnsieudeniswdaou lniwagon

¥HUATOUINEN enzyme activity (U/ml} specific activity (U/mg protein)

Tulasioues) CMU4~4 T1-5 CMU4-4 T1-5
Tryptone 0.269 a 0.148 a 1.742 a 0.586a
Peptone 0255a 0.163 b 1.587b 0.800 b
Soytone 6.209 ¢ 0.146 a 1.625¢ G.6llc
Ammonrium nitrate 0.082b 0043 ¢ 0.669d 03224d
Ammonium sulphate 0.211¢ 0.066 d 0954 ¢ 0494 e
C.V. 4.352 6.82 2451 2.758

A5 25 ANOVA ravadunas luTasisude enzyme activity youowluien B. subsilis

CMU4-4
Sum of Squares df Mean Square F Sig.
Between Groups 6.531E-02 4 1.633E-02 204.621 000
Within Groups 7.980E-04 10 7.980E-05
Total 6.611E-02 14

711318 26 ANOVA Havaauvsa T Tnsiouse enzyme activity youou laniin B.coagulans T1-5

Sum of Squares df Mean Square F Sig.
Between Groups 3.597E-02 4 8.994E-03 151.237 000
Within Groups 5.947E-04 10 5.947E-05
Total 3.657E-02 14

A3N 27ANOVARavevas Ty Tnsioude specific activity vouou lanian B.subsilis CMU4~4

Sum of Squares df Mean Square F Sig.
NSPM Between Groups 2.702 4 0.675 649.521 .000
Within Groups 0.040E-02 10 1.040E-03

Total 2.712 14
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A1579 28 ANOVAHRUBIUNal 11 Tasiouse specific activity youowu'lanien B. coagulans T1-5

Sum of Squares df Mean Square F Sig.
NSPT Between Groups 0.363 4 9.085E-02 381.207 .000
Within Groups 2.383E-03 10 2.383E-04
Total 0.366 14

A13719 29 HanududuvowndsluTasisudemsnanenga

anudufuves enzyme activity (U/ml) specific activity (U/mg protein)

unadlulasiou®)  cMU4-4 T1-5 CMU4-4 T1-5
0.1 0.275a 0.147a 1.518a 1.013a
02 0.275ab 0.166b 1.706b 1.159b
0.3 0.277a 0.1452 1.774¢ 0.769¢
0.4 0.268ab 0.142a 1.746bc 0.743c
0.5 0.266b 0.138a 1.602d 0.609d
0.6  0.269ab 0.137a 1.565ad 0.502¢
0.7 0.198¢ 0.137a 1.547ad 0.501¢

C.V. 2.014 5.468 2.302 3.148

AN 30 ANOVA roamududuvesnvasulnsioude enzyme activity veuoulwiain

B.subtilis CMU4-4
Sum of Squares df Mean Square F Sig.
Between Groups 1.431E-02 6 2.385E-03 86.196 000
Within Groups 3.873E-04 14 2.767E-05

Total 1.470E-02 20




i
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@159 31 ANOVA monnududuvesuvaslulasioude enzyme activity vaueulsion

B. coagulans T1-5

Sum of Squares df Mean Square F Sig.
Between Groups 1.895E-03 6 3.159E-04 5.060 006
Within Groups 8.740E-04 14 6.243E-05
Total 2.769E-03 20

AT 32 ANOVA wasnududuvoamdslulasioude specific activity weusu'lanion

B. subtilis CMU4-4

Sum of Squares df Mean Square F Sig.
Between Groups 0.193 6 3.222E-02 22.731 000
Within Groups 1.984E-02 14 1.417E-03
Total 0.213 20

MIN 33 ANOVA masnmunduduveaunaalulnsioude specific activity vsueulainn

B. coagulans T1-5

Sum of Squares df Mean Square F Sig.
Between Groups 1.138 6 0.190 334.003 000
Within Groups 7.953E-03 14 5.681E-04
Total 1.146 20




A5 34 Waaududuuss KH,PO, densHdawagion

72

specific activity (U/mg protein)

anududuves enzyme activity (U/ml)
KH,PO, (%) CMU4-4 T1-5 CMU4-4 T1-5
0.1  0.278a 0.148" 1.761a 0.727a
0.2 0.275ab 0.150% 1.742a 0.755a
0.3 0.275ab 0.152" 1.715a 0.992b
04 0.274abc 0.165 1.646b 1.072¢
0.5 10.263bed 0.154" 1.610bc 0.911d
0.6 0.261bcd 0.154"% 1.563¢ 0.906d
0.7 0.253cd 0.152"% 1.369d 0.842¢
C.v. 2,919 6.320 1.699 3.564

MM 35 ANOVA wanamuiduduves KH,PO, Ao enzyme activity youow 1snien B.subtilis

CMU4-4
Sum of Squares df Mean Square F Sig,
Between Groups 1.610E-03 6 2.684E-04 4.386 0.011
Within Groups 8.567E-04 14 6.119E-05
Total 2467E-03 20

A1313 36 ANOVA Hanududuyes KH,PO, #o enzyme activity Youou lasien B. coagulans

T1-5
Sum of Squares af Mean Square F Sig.
Between Groups 5.485E-04 6 9.141E-05 | 0.971 0.480
Within Groups 1.319E-03 14 9.419E-05
Total 1.867E-03 20
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M139 37 ANOVA wan1uidindiuves KH,PO, e specific activity 401y lanien B. subrilis

CMU4-4
Sum of Squares df Mean Square F Sig.
Between Groups 0.330 6 5.494E-(2 71.670 000
Within Groups 1.073E-02 14 7.666E-04
Total 0.340 20

1379 38 ANOVA Han2utfuduves KELPO, #0 specific activity Youou 1i91n B. coagulans

T1-5
Sum of Squares df Mean Square F Sig.
Between Groups 0.285 6 4.753E-02 47,083 000
Within Groups 1.413E-02 14 1.010E-03
Total 0.299 20

¥
AT 39 HAYDIIM IUMSIMRsIRBMIHBAAgI

nm (%’ﬂm) enzyme activity (U/ml) specific activity (U/mg protein)
CMU4-4 T1-5 CMU4-4 T1-5
6 0.006 a 0.000 a 0200 a 0.000 2
12 0.198 b 0.128 b 1268 b 0258 b
18 0.281¢ 0.168 ¢ 1.778¢ 1.110¢
24 0274 ¢ 01524 1.726 ¢ 1.083 ¢
30 0.188b 0149 d 1.563 d 0.770d
36 0.206b 0i45d 1.5344d 0.731d
42 0.1344d 0.145 d 1.555d 0.610¢

CV. 5.807 1.953 4178 4.995
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¥
#1351 40 ANOVA Havesa IUNITINIRIaee enzyme activity vouou'lsiein B. subtilis

CMU4-4
| Sum of Squares df Mean Square F Sig.
Between Groups 0.157 6 2.621E-02 229.702 000
Within Groups 1.597E-03 14 1.141E-04
Total 0.159 20

. L4 N
11974 41 ANOVA maveaan lunisimizitossio enzyme activity vosteulmivin B. coagulans

T1-5
Sum of Squares df Mean Square F Sig.
Between Groups 5.878E-02 6 9.797E-03 248.779 000
Within Groups 5.513E-04 14 3.938E-05
Total 5.933E-02 20

F 4
A58 42 ANOVA Hausananlunisimzifieasio specific activity voatow lasionn B. subtilis

CMU4-4
Sum of Squares df Mean Square F Sig.
Between Groups 5.744 6 0.957 293.337 0G0
Within Groups 4.569E-02 14 3.263E-03
Total 5.789 20

¥
A15°N 43 ANOVA waveaam lumsimieidoesio specific activity vouou l9sivin B. coagulans

T1-5
Sum of Squares af Mean Square F Sig.
Between Groups 2.991 6 0.499 471.449 000
Within Groups 1.480E-02 | 14 1.057E-03
Total 3.006 20
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AT 44 HAYB4 pH AeMIMvBITAgaH

pH enzyme activity (U/ml)
CMU4-4 T1-5
3 0 0.005
4 0.179 0.086
438 0.281 0.168
5 0.283 0.170
6 0.203 0.024
7 0.192 0.012
8 0.087 0.010

AT 45 Havesguuiiremaiuvessagae

qaHgil enzyme activity (U/ml)
(esrussaie) CMU4-4 T1-5
+-28 0.214 0.114
37 0.266 0.127
40 0.283 0.171
45 0.283 0.173
50 0.2285 0.173
55 0.286 0.173
60 0.288 0.176
70 0.215 0.093
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AT3N 46 HATBIIMABMINNIUYBITARIAN

a1 (Un) enzyme activity (Ufml)
CMU4~4 T1-5
5 0.951 0.262
10 0.593 0.343
20 0.321 0.224
30 : 0.282 0.173
40 0.195 0.113
50 0.162 0.088
60 0.129 0.087
70 0.117 | 0.087
80 0.108 0.056
90 0.055 0.035
100 0.08 0.035
120 0.08 0.026
150 0.055 0.025

A9 47 Havasnuadiesse pH veusagmad

pH enzyme activity (U/ml)
CMU4-4 T1-5
3 0.116 0.094
4 0.282 0.132
4.8 0.284 0.173
5 0.283 0.173
6 0.284 0.173
7 0.284 0.143
8 0.282 0.068
9

0.134 0.049
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A159 48 HaYBIRTINRETADgUMgveNBagIad

qﬂmgﬁ enzyme activity (U/ml)
(eerrusaIRya) CMU4-4 T1-5
50 0.285 0.173
60 0.285 0.173
70 0.123 0.087
80 0.094 0.016
90 0.056 0.002
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