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1. gasvInIIEHIUNMIAAIICH

Difco sporulation medium (DSM) pH 7 NV 1 a0

Difco Nutrient Broth 8 NIy

1.2% MgSO, 10 Naaans
10% KC1 10  daaans
IN NaOH 04  Uandang
H,0 800  Nanans

<
ae ammuwawwm iag ‘]_I'i‘]J‘]_]'ill"lﬁﬁﬂlﬁﬂiU 1 ang ﬂiﬂlifll‘]_]UfJ'lﬁ']ﬁLL‘ll\iLﬂiJ Bacto agar

d =

12 nSu MWN"IUQ‘%N"ILGH’E)VI RN 1 121 oefuraided 15 U maem1imﬁmmummwgﬁa§jﬁ

Q Q

=K A

55 DRI AITE LLTCS{’J PN

IM Ca (NO,), 1 Naaans
0.01 M MnCl, 1 lonans
1% Tryptophan 1 Hanans

nsain1denl§Fve naudae a1 Jaddas vnanududu 1000 11
= an J A A Yy 9 '
195383 stock 811RFIU uaazsHana NI 1000 11
Tetracycline 12.5 daaniuseilaaans

Chloramphenicol 5 Haansuneiaaans

2. MsmsENaSal
2.2 M5MI8Na15aza18 0.05 M acetate buffer
9383 stock solution
#1382 A : 0.2 M acetic acid (CH,COOH 11.6 fadanslniindu 1 ds)
81392019 B : 0.2 M sodium acetate (CH,COONa 16.4 NS ”lmfmé'“u 1 aﬁi)
HANEI5AYA A azanTazato B ol 14sedy pH fidoamanusaside il ugadinily

I A aa ' o
Wy 200 Tadans (AI3ATIVTOVAE pH meter nowiin 11 14)
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1592010 A 1502019 B pH
(Haaan3) (Haaans)
41.0 9.0 4.0
20.0 30.0 4.8
10.5 39.5 5.2

2.2 MsM3ENEIsazaIE 0.05 M phosphate buffer

IAT8.  stock solution
01392019 A: 0.2 M monobasic sodium phosphate (NaH,PO, 27.8 n3U Glmfmé’u 1 a09)
302018 B: 0.2 M dibasic sodium phosphate (Na,HPO,.7H,0 53.65 N5 Gluﬁy”lﬂgu 1a09)
HANEITAYA A lazansazato B el 145 dy pH Adoamanusaside il uddinily

3 a Aaa 1 o
1 400 308895 (AITATIVAOVAY pH meter Au1i1 11 14)

1502019 A 1502010 B pH
(Uaaans) (Haaaasy)

87.7 12.3 6.0

39.0 61.0 7.0

5.3 94.7 8.0

= S Y
3. MIm3eNaITazanadionola
1938 stock eFazaneddone IsunazyiaNANUYNTY 1,000 Haansunoans
= a9y o v A d
3.1 Masanmsazaeadon s 1S uNA LY
= =S 9 A 9 4 A Aaa
wIsua1sazaneddoue Isnazlylumsnaasalunaranvuia 250  Naaans
152noUAI891M15 DSM  (MANUIN 1) uazaITazateddoue Tsuaassiania iyt

o

MR 10, 50, 100 1A£200 Haansuaeans Tastusuassauluraradmiiy 100 Tadans i

Y

NSNAANY 3 41
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Orange G Methyl red

NH»
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Congo red Azobenzene

519 n-1 Taseadremaniiveadie Tan 14 lunmsdny

A (Sugiura ef al., 2006)
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MANUIN U

a A \ Y
N’i,’lﬂ1§ﬂﬂﬁﬂﬂﬂ§3ﬁﬂﬁﬂ1wﬂ“litli’)tlﬁﬁ“ltlﬁﬂ?)ﬂ!ﬂi"ﬂ

10 mg/LL 50 mg/L 100 mg/L 200 mg/L

10 mg/L 50mg/L 100 mg/L 200 mg/L

Control

JU% v-1 M3douaa1sd Methyl red 1A B. subtilis ORBT106 () B. subtilis JH642 (V)

nfFeuMeuiu Control () NYugil 37 varusarsad (pH7) Tuszeziia 48 4314
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f

10 mg/LL 50 mg/L 100 mg/L 200 mg/L
U

10 mg/L 50 mg/L 100 mg/L 200 mg/L
fl

Control

31N -2 M3gooda1v@ Congo red 1A B. subtilis ORB7106 (N) B. subrilis JH642 (V)

=) = [ d‘ a = t;l
f38uINeuAY Control () MMM 37 BaruwaiFea (pH7) Tuszeziial 48 43 1ua
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i
® s ciem "
10 mg/L 50 mg/L 100 mg/L. 200 mg/L
U
10 mg/L 50 mg/L 100 mg/L. 200 mg/L
f

Control

JUN ¥-3 Mydosda1wd Azobenzene 1A8 B. subtilis ORB7106 () B. subtilis JH642 (V)

nf3guNeuny Control () NgaIngl 37 aarsaiea (pH7) Tuszeziia 24 43114
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N

10 mg/L 50 mg/L 100 mg/L 200 mg/L
U

10 mg/L 50 mg/L 100 mg/L. 200 mg/L
f

Control

JU7N - 4 M3dosdats Orange G 1a8 B. subrilis ORB7106 (N) B. subtilis TH642 (v) 1Touiien

1 Control () NQaIKN 37 oA uxaITod (pH7) Tuszazial 48 ¥11ug
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NANHIN A

Y

v Y IS a = v 29
HAYBIANITAN 9 (ANNINVUE JUKHNUASWIDY) lumsdesaaiaddonte)s

A5 A-1 HAVBIEN1IZAN 9 (ANUTNTUE guugiinaziiey) lumsdosaaroddoute Tu
¥UA Azobenzene (AZ), Methyl red (MR), Orange G (OG) ttagCongo red (CR) Tag

B. subtilis ORB7106 N52821721 8 %3119 91nA1RA8U0INITNAADY 3 1 (£ SD)

Conc. (%) Decolorization
Dyes
(mg/L) 25°CpH7  37°CpH7  45°CpH7  37°C pHS  37°C pHY
10 3.23+£1.89  6.22£293  14.21+£2.09 5.61+0.48 8.58+1.45
50 2.94+1.34  3.31£0.05 8.96+5.32  5.26+090  5.05+0.56
Az 100 2.20+0.44  3.11£0.48  5.55£1.98  5.01+0.25 3.14+0.20
200 2.33+1.58  3.07£0.67  5.07+£1.33  2.57+0.86  2.35+0.22
10 21.69+£0.72 45.15+£1.85 85.03+£3.08 47.13£1.76  55.08+0.60
50 24.55+42.10 36.18+3.24 55.36+1.74 41.61£1.24 33.95+3.56
) 100 23.83+1.77 48.31+2.39 45.51+49.80 32.17+4.68 26.50+1.52
200 31.18+1.61 29.594+3.10 32.55+0.87 27.69+7.53 20.35+1.70
10 3.96£1.08  7.03x1.44 10.68+1.21  1.86+0.89 1.39+0.22
50 1.67£0.72  2.89+1.89 14.09+0.85 0.68+0.08  0.98+0.46
00 100 0.83+0.79 1.63+£0.55  8.03+£2.31 0.61+0.20 1.26+0.54
200 0.51+0.34 1.284+0.31 1.89£1.42  0.22+0.01 0.55+0.42
10 21.69+0.72 45.15+£1.85 85.03+£3.08 47.13£1.76 55.08+0.60
50 24.55+42.10 36.18+3.24 55.36+1.74 41.61£1.24 33.95+3.56
oK 100 23.83+1.77 48.31+2.39 4551+49.80 32.17+4.68 26.50+1.52
200 31.18+1.61 29.59+3.10 32.55+0.87 27.69+7.53 20.35+1.70
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MIN A-2 HAVDIANIZAN ) (ANMINTUT quugiiuaziiey) Tumsdesdarsddouo la

QU

¥UA Azobenzene (AZ), Methyl red (MR), Orange G (OG) 1aZCongo red (CR) Tag

v v [ 9
B. subtilis TH 642 7152821701 8 32 119 91nA1LAR0YINITNAQDL 3 H1 (i SD)

Conc. (%) Decolorization
Dyes

(mg/L)  25°C pH7 37°C pH7 45°C pH7 37°CpHS5  37°C pH9
10 1.45+0.50 2.93£1.10 7.54+4.14 3.64£0.77  3.01£0.39
50 2.06£1.35 2.52+0.28 5.97£1.41 2.97+0.51  3.06+0.27
Az 100 1.78+0.60 2.22+0.04 3.29+1.25 2.67£0.43  2.14+0.42
200 1.94£1.06 1.86+0.28 3.87+0.99 1.87+0.43 1.77+0.38
10 9.82+0.73  18.95+£1.27 57.34+13.92 37.68+2.52 49.49+0.25
50 9.34+0.56 9.52+0.35  42.01£1.71  25.69+9.34 15.29+0.91
MR 100 8.30+1.09  25.69+1.68 35.06+11.75 14.03+4.13 27.07+1.50
200 7.03+£2.06 3.40+3.26 4.62+0.40 6.70£2.67 16.89+1.79
10 1.90+0.77 2.91£1.28 4.30+0.73 1.16£0.40  1.57+1.06
50 0.86+0.63 1.45+0.83 1.30+0.30 0.30£0.11  0.48+0.19
iy 100 0.46+0.44 1.12+0.41 2.25+1.02 0.43+0.18  0.96+0.53
200 0.14+0.06 0.70+0.45 0.52+0.30 0.15+0.05  0.25%0.20
10 1.57£1.06  16.91=+1.16 18.25+1.86 14.52+1.72 17.37+£2.39
- 50 0.48+0.19  14.44+1.66 13.52+0.48 11.23+£3.82 12.88+1.52

100 0.96+0.53  11.92+1.60 14.04+2.94  8.01£3.25 10.52+0.51

200 0.25+0.20 5.07+0.59 8.68+0.86 6.45+£3.65  6.22+1.08
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1 Y Y a = ' = 9
A19 1 A-3 HAVDITNIITAN ) (ANVUVNVUR ’qmwgmmzmw) Gl‘IJﬂﬁfJ’E)fJﬁanJﬁEJEJMEJI“B

¥UA Azobenzene (AZ), Methyl red (MR), Orange G (OG) 18z Congo red (CR)

1 1 1 Y
B. subtilis ORB7106 152821721 12 %3 139 910AURA8U0IA15NAa0Y 3 41 (£ SD)

Conc. (%) Decolorization
Dyes
(mg/L) 25°CpH7  37°C pH7 45°C pH7 37°C pH5 37°C pH9
10 5.79+0.93  11.83+2.06  20.56+1.17 14.54+4.16  12.88+1.55
50 6.33+0.83  9.75+2.83 12.05+6.52 11.57+¢1.31  8.11+0.43
Az 100 3.70£1.17  5.64+0.78 9.63+£2.10 8.29+1.03 6.54+1.48
200 3.75€1.89  5.03%0.15 8.88+1.57 4.43+0.81 4.47+0.24
10 40.78+0.49 57.30+1.62  88.58+2.83  59.75+2.38  65.00+0.30
50 31.92+1.59 52.01+2.02  76.79+1.85  55.37+1.65 50.97+1.69
MR 100 39.02+£2.50 54.45+1.87 67.13£10.89 54.96+2.45 40.30£1.10
200 48.96+6.49 40.53+£2.67  41.02+2.21  42.40+1.86 33.78+0.72
10 5.68£0.80  10.12+£1.63  25.89+0.68 3.73£1.43 1.39£1.57
50 3.47£0.03  6.25+£2.14 21.60+0.71 1.07+0.07 2.42+1.15
iy 100 1.61£1.53  4.66+0.90 13.914+2.38 0.95+0.44 2.04+0.53
200 0.82+0.16  2.50+0.50 2.47+1.87 0.37+0.09 1.04+0.76
10 48.10+8.07 57.91+£2.00 58.61+£15.37 41.66+£9.62  42.52+3.22
50 36.7742.80 45.60+1.19  61.26+0.93  36.90+2.11  40.20+1.43
ox 100 21.17+£0.29 31.94+1.36 59.42+3.58  32.86+0.56 36.97+4.08
200 16.38+5.18 30.52+4.87  59.1942.35  27.74+4.50 14.44+1.64
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MTN A-4 HAYDIANIZAN q (ANUINTUT guugiiuaziitey) lumsdesaatoddoue la

¥UA Azobenzene (AZ), Methyl red (MR), Orange G (OG) 48z Congo red (CR)

v v 1 Y
1@® B. subtilis TH 642 N3zoz0a1 12 321104 91AAURA8U09N1INAA04 3 1 (1 SD)

Conc. (%) Decolorization
Dyes
(mg/L)  25°C pH7 37°C pH7 45°C pH7 37°C pH5 37°C pH9
10 3.69+0.28 6.18+0.99 9.77+4.65 7.01+£0.94 6.02+1.51
50 3.81+£1.37 6.75£3.46 8.11+£2.04 7.81£3.06 5.58+0.08
Az 100 2.74+1.21 4.00+0.07 5.67£2.44 5.21£1.28 4.41+0.60
200 2.59+1.22 3.83+0.10 5.60£1.31 3.73+£0.47 3.18+0.40
10 16.79+0.77 44.86+£2.13 44.86+2.13  47.13+2.10  55.52+2.64
50 17.62+0.32  28.15+£1.60 28.15+1.60  41.73+8.52  39.65+1.96
MR 100 11.06+£0.66  40.82+0.96 40.82+0.96  20.34+4.41  34.74+1.45
200 7.83£1.53  26.91+£9.63 26.91+9.63 17.63£10.70  26.20+0.85
10 3.02£1.09 4.18+1.22 6.28+0.68 2.44+0.37 3.08+1.87
50 1.65+0.40 2.45+1.09 2.47+0.27 0.52+0.18 1.54+0.81
iy 100 0.69+0.49 1.81£0.18 2.974+0.33 0.82+0.40 1.44+0.51
200 0.30+0.02 0.98+0.54 0.98+0.55 0.26+0.09 0.50+0.33
10 22.06+3.01 24.60+2.87 24.49+2.67 22.23+1.60  22.63+2.09
50 17.79+£0.76  21.78+3.22 19.21+3.02  18.66+2.29  18.32+3.76
ox 100 8.84+0.17  18.52+2.26 20.40+5.80  11.13+1.68  15.11£1.95
200 8.41+0.15  12.91+0.84 13.20+£2.76  11.56+3.74  13.17+2.10
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1 Y Y a = ' = 9
A19 1 A-5 HAVDITNIITHN ] (ANVUVNVUR ’qmwgmmzwmﬁv) Gl‘IJﬂﬁfJfJfJﬁanJﬁfJfJiJLﬂI“]f

¥UA Azobenzene (AZ), Methyl red (MR), Orange G (OG) 1saZCongo red (CR) Tag

1 1 1 9
B. subtilis ORB7106 N528217a1 16 %1 139 910AURA8U89N15NAasd 3 1 (£ SD)

Conc. (%) Decolorization
Dyes

(mg/L) 25°CpH7  37°CpH7  45°CpH7  37°CpHS  37°C pHY
10 10.75+0.52 21.61+£3.78 27.58+4.11 22.05+7.22 24.93+0.98
50 8.39+1.26 13.85+2.93 14.22+6.65 16.14+2.08 13.03+0.19
Az 100 5.35+1.40  8.45+0.79 12.35+2.38 10.58+1.80 9.43+1.25
200 4.77+£1.67  6.85£0.41 12.71£0.73 6.99+1.38  7.29+0.54
10 60.61£5.40 63.90+1.56 91.83+2.09 66.38+1.77 70.65+0.35
50 51.074£2.79 61.63£1.11 85.05+£3.12 67.41£0.26  69.62+0.78
MR 100 52.09+1.14 64.02+4.15 76.71+£7.28 64.26+0.52 50.02+2.40
200 60.25+0.92 69.97+1.53 55.60+5.28 62.55+8.96 42.58+0.49
10 10.24+1.38 12.74+1.15 31.52%1.12  5.47£0.73 7.27£2.79
50 7.24+0.15 8.20£0.90 26.17£0.57 1.73£0.05  4.25£2.68
o 100 2.99+0.61 5.67£0.48  19.1543.14 1.44+0.27  2.5040.63
200 1.03£0.12  3.11+0.43  2.82+2.16  0.57+0.18 1.59+1.02
10 62.89+£5.08 72.1242.28 67.88+£9.16 57.68+£5.04 55.44+1.50
50 59.13+£1.28 53.65+1.27 73.84+£8.76 48.93+4.94 51.34+1.39
ox 100 43.14+0.07 48.05+2.54 71.48+4.05 47.86+1.12 49.48+1.85
200 41.13+1.63 42.15+4.95 66.19+0.55 39.68+7.29 31.92+1.56
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¥UA Azobenzene (AZ), Methyl red (MR), Orange G (OG) 1saZCongo red (CR) Tag

1 v v Y
B. subtilis TH 642 V352821721 16 %7 139 910AUR8U0IA15NAA04 3 41 (£ SD)

Conc. (%) Decolorization
Dyes

(mg/L)  25°C pH7 37°C pH7 45°C pH7 37°CpHS5  37°C pH9
10 5944031  10.48+2.15 14.11+44.61 10.65£1.93 9.31+1.64
50 5.87£1.22 9.28+2.89 9.79£2.86  11.17£1.86  8.89+0.48
Az 100 4.39+1.25 6.67+0.96 8.08+2.94 7.77€1.52  6.67+0.55
200 3.62+1.42 5.26+0.66 6.89+£2.01 5.70£0.22  5.40+0.15
10 23.59+0.72  52.2440.27 76.40+£2.76  53.05+1.71  63.69+2.60
50 19.97+0.34  39.84+1.37 72.74+0.61 49.20+6.85 56.00+0.54
MR 100 15.58+1.34  56.17+1.78 66.77+£10.58 28.97+1.63 49.92+0.87
200 8.87+1.53  32.7748.67  7.39+0.36  29.41+4.06 33.85+0.69
10 4.73+0.89 5.45+1.87 7.98£1.19 3.3740.24  4.10£1.37
50 2.55+0.32 4.50+0.38 3.51+£0.33 1.15+0.05  2.44+1.23
iy 100 1.14+0.66 3.53+0.14 4.9940.25 1.06£0.40  2.01+0.76
200 0.43+0.02 1.46+0.89 1.55+0.92 0.42+0.22  0.79+0.35
10 26.43+0.81 31.70+£2.53  32.904+2.25 26.89+1.58 30.98+1.58
50 21.55+1.43 28.09+2.47 27.54+0.96 23.66+2.97 23.94+2.70
ox 100 13.15+£1.06  21.08+1.21 31.95+8.89 14.84+0.82 21.15+1.54
200 11.70+1.77 17.10£0.48 19.07£3.15 14.03£3.16 18.99+2.14
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AN A-7 HAVDIANIZAN q (ANUINTUT quugiiuaziitey) lumsdesaatoddoue la

¥UA Azobenzene (AZ), Methyl red (MR), Orange G (OG) 48z Congo red (CR)

v v v Y
198 B. subtilis ORB7106 N5282178120 ¥11u4 MNAURASUDINITNAADI 3 51

(X sD)
Conc. (%) Decolorization
Dyes

(mg/L) 25°CpH7 37°CpH7  45°CpH7  37°C pHS5 37°C pH9
10 15.88+1.14 32.69+3.64 33.15+1.62 29.38+5.77 36.39+0.98
50 14.71£1.88 20.4842.93 16.68+7.48 23.0+2.82 18.60+1.22
Az 100 7.68+1.82 12.0+£1.15  15.68+2.85 15.98+£5.67 12.32+1.02
200 6.19+1.85 8.94+1.02 14.29+0.97 9.32+1.85 10.81+0.99
10 69.91+£1.23 74.05+£0.94 92.84+1.48 77.17+£3.24 81.74+0.82
50 67.9+0.49 81.78+1.90 90.874£2.81 73.99+0.07 75.92+1.15
MR 100 61.38+0.31 73.204+2.57 85.15+6.11 71.24+0.87 66.81£1.76
200 77.00£1.04 73.56+2.61 73.05+£5.65 68.38+5.18 54.91+0.55
10 18.23+1.63 16.07£3.89 38.07£0.75 7.21+0.61 10.0+3.32
50 10.52+0.92  9.33+0.69  34.44+045 2.61+0.29  5.30+£2.91
0¢ 100 4.40+0.82  7.39£0.54 28.99+4.65 1.81+0.35 3.12+0.70
200 1.24+£0.19  4.41£1.07 3.66+2.52  0.76+0.33  2.26+1.45
10 73.3444.97 88.47+1.61 74.34+8.58 77.98+5.06 69.07+1.46
50 69.64+1.22 70.29+0.60 83.41+4.28 70.28+4.40 59.85+1.6
ox 100 66.48+0.20 71.63+£0.40 78.99+4.36 67.30+4.63 56.37+6.58
200 56.22+0.50 53.13+8.10 75.74+£5.72 64.58+3.63 54.01+£1.57




73

AN A-8 HAYDIANIZAN q (ANUINTUT quugiiuaziitey) lumsdesaatoddone la
¥UA Azobenzene (AZ), Methyl red (MR), Orange G (OG) 1saZCongo red (CR) Tag

1 v v Y
B. subtilis TH 642 N352821721 20 %2 139 910AUR8UDIA15NAA04 3 41 (£ SD)

Conc. (%) Decolorization
Dyes

(mg/L)  25°C pH7 37°C pH7 45°C pH7 37°CpHS5  37°C pH9
10 8.33+1.28  14.12+1.87 18.02+5.57 15.824+3.06 12.33+1.20
50 7.94£1.39  12.12+£3.17 11.3242.74 13.46+1.63 11.55+0.92
Az 100 5.75€1.96 9.49+0.81 9.89+£3.23  12.30£5.78  8.05+0.35
200 4.91£1.54 6.97+0.77 8.60+2.71 8.03£1.11  7.29+0.40
10 39.4043.34  61.98+0.79 78.20+£2.26 61.62+4.34  68.75+0.89
50 33.404+0.13  58.67+1.89  79.83+0.30 62.1748.11  66.32+0.77
MR 100 29.67+£0.66  69.90+£1.46 80.17£3.16  56.52+1.15 61.33+0.76
200 0.80+£1.86  42.34+3.08 8.16£0.92  46.03+6.04 42.55+0.47
10 6.54+1.05 6.92+1.80 9.77£0.70 4.42+0.26 ~ 6.44+2.19
50 3.43+0.37 6.21+£0.49 5.88+1.64 1.59+0.04  3.58+1.99
iy 100 2.00£0.25 4.91£1.12 5.58+0.41 1.43+0.47  2.47+0.73
200 0.95+0.27 1.92+1.25 2.24+1.48 0.55+0.23 1.09+0.48
10 34.624+7.67 39.43+2.45 37.85£3.01 33.93+0.52 36.38+2.71
50 26.94+1.90 31.73£1.95 31.41+2.80 29.07+1.44 31.17+0.53
ox 100 19.87+0.45 27.34+2.57 35.10£8.59 18.67+0.33 27.36+0.45
200 19.1243.04  20.44+£1.29 21.83£2.88 17.29+1.97 21.84+1.37
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¥UA Azobenzene (AZ), Methyl red (MR), Orange G (OG) 1saZCongo red (CR) Tag

1 1 1 9
B. subtilis ORB7106 N528£17a1 24 %2 139 110AURAYBINITNAABY 3 1 (£ SD)

Conc. (%) Decolorization
Dyes
(mg/L) 25°CpH7  37°CpH7  45°CpH7  37°CpHS  37°C pHY
10 19.42+0.51 41.93+1.39 38.14+091 34.60+5.24 39.97+0.13
50 16.92+2.50 26.16£3.32 19.48+7.30 29.19+6.17 26.47+0.75
Az 100 10.28+3.43 17.65+1.67 17.18+3.31 18.45+4.47 15.84+1.47
200 8.39+3.63 12.574+3.02 16.16=1.74 12.59+2.69 12.93+1.32
10 90.98+0.99 95.12+0.49 94.52+0.38 85.55£1.50 90.30+1.42
50 91.31+0.95 93.61+1.96 94.47+0.37 83.56+0.24 83.65+0.60
MR 100 89.91+1.11 90.14+0.23 90.20+£5.08 82.12+0.15 77.82+0.65
200 86.17£0.73  92.02+0.56 79.21+6.95 78.08+0.16 72.56+0.68
10 21.09£3.10 19.07+4.37 42.76£1.96  8.96+0.66  11.77+£3.66
50 12.27+£1.22  10.17£0.35 36.02+£0.15  3.64+0.85 6.72+0.51
o 100 5.25+0.75 8.44+0.78  34.70+0.85 2.444+0.34  3.48+0.77
200 2.08+0.76  6.23+1.38  4.17+2.92 1.01+0.58  2.80+1.63
10 80.18+4.23 92.45+0.98 91.71+£1.46 87.36+3.59 92.51+0.77
50 77.98+1.48 90.63+0.26 88.10+1.35 87.29+4.07 91.51+0.76
ox 100 67.75+0.25 87.80+0.70 83.81+1.38 82.20+7.12 90.16+1.08
200 63.93+1.08 73.82+2.15 83.10+2.17 79.14+9.31 87.19+0.42
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¥UA Azobenzene (AZ), Methyl red (MR), Orange G (OG) 1agCongo red (CR) Tag

1 v v Y
B. subtilis TH 642 V32821721 24 %7 139 910AURA8UDINTNAADY 3 41 (£ SD)

Conc. (%) Decolorization
Dyes

(mg/L) 25°CpH7  37°CpH7  45°CpH7  37°CpH5  37°C pH9
10 10.89+1.82 17.9401.66 22.09+5.01 18.62+4.20 16.78+1.69
50 9.56+1.91 15.13+£2.22 12.98+4.20 18.56+£5.93 13.28+0.35
Az 100 7.96+1.59 12.16+0.84 11.37+4.08 14.86+5.54 10.57+0.77
200 5.94£1.65 997+1.77  9.89+3.04 10.62+£2.65  9.52+0.59
10 67.37£1.30 78.48+1.98 90.91+1.79 75.76+5.96 73.67+0.69
50 45.20+£2.82  79.50+0.78 88.39+0.32 74.51+4.04 71.93+0.45
VR 100 40.10+£2.61 72.42+1.47 85.67£2.21 61.23+0.87 71.70+0.58
200 10.50+2.56 55.69+3.46 8.84+1.17 59.81+6.24 51.08+0.63
10 8.24+0.44  9.00+0.83  13.56+2.42 5.81%0.85 8.54+2.79
50 4.67+0.61 7.81+1.13 9.67+1.81 2.15£0.39  4.67£2.34
w 100 2.52+0.24  5.67£0.65 = 6.29+0.51 2.02+0.40  2.80+0.86
200 1.41£0.16  2.18£1.43 3.1242.08  0.77£0.38 1.32+0.65
10 39.53+£7.93 43.53+0.46 41.76£3.71 38.36+£1.22 42.63+£2.97
50 32.68+£0.92 36.78+1.43 35.61£1.41 35.14£1.20 34.99+0.86
oK 100 27.96+3.21 32.86+2.17 38.26+8.76 23.16x1.56 31.12+0.74
200 26.97+1.46 23.93+1.13 27.74+3.02 2091+3.44 26.23+0.88
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NANHIN 3

navlnasgiu

navlinasgiuaisazaralis@y Bovine serum albumin (BSA)
= A Yy 9 [ 1T A Aaa
TENAITAZA1Y BSA NANMTNTY 10, 5, 2.5 uaz 1.25 lulasnSudeiaaans lu
0.05 M phosphate buffer (pH7) 51103 800 lulasans huwauiy dye reagent concentrate
a a 1 I o [V ] §
(Bio Rad protein assay) 1/51105 200 TuInsaas tuiunar 5 wiii il iammsganauuaan
1 Y Y
ANE1IAAY 595 W1 TUWAT KIMINAAD 2 1 3NTURsUATIHuaAIRNNTURUTTZ 11
1 A Yy ¥ A Y o v 9o a =
AMMIgANANLAIAEANUINTY e auMsduassdmsulsaalsuna Tlsauves

saq ¥
msazaeoulsinldnaaou

A5 9-1 HAAIAINMTANAULANN 595 U1 TUINAT VOIEITAZA1Y BSA NANMAUTUA1 o

BsA (lulasnsuneiiadans) ﬂ'mﬁ@,ﬂﬂﬁuumﬁ 595 W1 TUINAT
0 0
1.25 0.075
2.50 0.113
5.00 0.241
10.00 0.449




05 v = 0.0444x + 0.0087
R’ =0.9971

04 =0.
E 03 -
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uwn
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2 02
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2 4 6 8 10
BSA (ug/ml)

319 3- 1 ATMIIasgINYRImIazals BSA

A1319 9-2 wamsvlsua Tsauve B. subrilis ORB7106 Uag B. subtilis TH 642

12

B. subtilis ORB7106

B. subtilis JH642

Extracellular Intracellular No induced Induced
OD 595 nm 0.298 0.815 0.419 0.527
Protein (ug/mL) 55.17 148.32 92.53 92.15
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