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1. Minimal salt — yeast extract medium (MSYM) (ﬁ@uﬂmmﬂ Nadeau et al., 1994)

NaNO, 40 N3N
KH,PO, 1.5 niy
FeCl, 0.005 A3
MgSO, 02 N3V
CaCl, 001 A3V
NaHPO, 0.5 AW
Badana 0.1 N3

o '

| aax aaa )y
-AAN BITITNITLNITT -AAN 0.25 NTY azmeﬂu

MN8N Stock T1TWITL,WT

MIazawosd laudlsuiag 50 Haaans @NuduTY 5000 druluduain) nseeHIUNTEAY
v Y 1

ﬂiawuﬂ”luaaummm%'umugruf‘fﬂangw;u 0.22 luTaswas Neiuvofiguugi 121 o

~ ~ o a vy v Y ay
LFAYE 15 UIN mﬂuumﬂummi MSYM Glﬁ"lﬂﬂ’g”lmmuﬁuummmmﬂﬁ

2. Nutrient Agar

Beef extract 3.0 N3y
Peptone 5.0 n3u
Agar 150 N3N

3. Nutrient broth
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2. MINAdaUdNBINT (Oxidase test)
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3. MInaaau MR (Methyl red test)

J a
Qﬂﬂiﬂ!!!ﬁ%ﬁ']i!ﬂu

MINAIZH

9IN1ILHaI MR-VP

methyl red

dy dy oA a g @
mmwaiummamm MR-VP UN%QRAHQM“IJHL’JQW 59U

v Y
MeA methyl red 5-6 Hoaad 1 luewnsniiie s Tadans

NAUIN TAY

A A 9
Waay MasInIoauy

4. MINaaay VP (Voges-Proskauer (VP) test)
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d =
Qﬂnsmuazmsmu
1. ®1113IU A7 nutrient broth
a Yy 9 9
2. AN UANUVUUVUIDYAY 12
3. @1992Q18 mercuric chloride
ad
IHNMI
v 2 v v
= A . A a a Yy Y ¥ =
1. mmwaiumma nutrient broth NUNITAUIAIAUANUVNUVUIDIAL 12 Iﬂﬁllﬁﬂ\‘]
dy Y 3 A a 1 . . 1 P o
e 1l ugafisona point inoculate 1iys 1Aiflunan 3 Ju

2. INA@1592018 mercuric chloride mll‘ﬂ

3. ©IUND



70

MINAIZH
9

Hauan manlaseuusnaiirensy

waay  luna

8. ﬂ]i‘i’lﬂﬁ’i’)ﬂﬂ1iﬂ'@ﬂ!!‘ﬂ\1
d =
Qﬂnsmuazmsmu
< . A v
1. ®IY151U4 nutrient agar 1N soluble starch 3980 0.2

2. myazaelelenu

ad
IEM3
2 & 3 . A 9 oA A
1. 1@euro1ue1115UU9 nutrient agar N soluble starch 398a% 0.2 UNNYUWHUN
A a a a 2
MUY AUFOTMSRTYNATY
Y
2. mihenleTeduasly udro1uma
MINAIZH

aa

3 =\ g’ a 1 ~
wavan o suiiihituuaseus Taladlluid

I = g’ a
waay (Hudiiuviua

9. mimaaumﬁawﬂlumm (Nitrate reduction test)
d =
Qﬂﬂiﬂ!!!ﬁ%ﬁ]i!ﬂu
1. 911314 A7 nitrate broth
2. sulfinilic acid
3. OC- naphthylamine
Y =
4. ANAINST
ad
I5NI

'
IS o

1 Y 1

1. Wereniiony 24 %1 1uvaelue1M15man nitrate broth
] dy A a gy <3| o

2. du¥engurgireuiunal 48 ¥ 1ug

3. 1#a sulfinilic acid @& OC- naphthylamine
Y a ' <

4. DuneduaauaznoutaaINHamInaTeUiluLIN

5. o lunaldaumadanzdasll



MINAIZH
o

wauan linamiesnn luasagniaadiiiululasduas lulasou

Y a A 3|
Waal ounaduasnaiuay

Y "4 (%) d .
10. msnageumsaiauialalasoudalvla (Hydrogen sulfide (H,S) production test)
d =
gilnselazasnil
s A A&
1. WAoo

2. DI triple sugar iron agar (TSI)

B/MSs
1 duddenuazaluonmauda TSI slant Tnoia llFaniiivesiiudowda
unsas llfiduAunaea
2. Uuilgungiiffes asrwannSusuasy 5 Su
MINATIZH

a A =

v Y
WAL - NATIHADURNIZNAUNABATIUHINUDIIVDIDIMITIL U AUAULTAIN

e

P4 H
=

A 9 = 1 =S
o ly ng Tnaieeg1adned
A a aa dy = A dy = 9 A 9
MARUNAVUNAINUBEAULRINNFONMS IFuan InanToy Insad e

=S

P
a =2 Y

F4
WMIKAA 9IM1592a08TUIINAUNADA BuFoNAR H,S 1zInAdaA1

1
De &

@ @ o ~ dy a
vourlesada lianusosfiyonsa

Y] e
11. msnaaeumsninmslulamsn (Carbohydrate fermentation test)
d =
gilnselnazasndl
1. ®7I17 fermentation carbohydrate medium

2. viapadnune

4 4

1. @euielue111s fermentation carbohydrate medium
VoA a9 I M)

2. VUNYUNHUTTON Lﬂunm 18-24 GH'JTEN

{ a v W
3. a3ana laggmsnlasudvesemisuazgmsinauialuviaeadnune

71



MINAIZH

AAUIN

Naal

72

A 3 A A nm o2 @ [ %) ' di’ Y
oislasuiluaviaes Lm"l,umn,ﬂa“luwaammma UAANUYDHUD

o
a3 lu'lamsa ldmmnznga
aA = 9 [ (4] U é’ v
- psuAmaeazuda luasadnudd LaaaIuFennlu
o (%))
a3 ' lamsauda 1dnsauazuna

- owns lulasudnedludiden

d Y}
12. MINAADUNMIBBNT laaznawain (Oxidation-Fermentation test)
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2. Motility test medium
Tryptone
Sodium chloride

Agar
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5.0

3. Hugh and Leifson’s O-F medium (pH 7.1)
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1.0
5.0
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Sodium citrate
Bromthymol blue
Agar
pH 6.8
9. Starch agar
Beef extract
Peptone
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4. Voges-Proskauer test solution

5.
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Alpha naphthol

Ethanol 95%
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KOH
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Bromthymol blue 1.6%
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Table 9.  Changing of protein, p,p’—DDT concentration, residual p,p’—DDT and pH of isolated
bacteria during grown in MSYM.
Isolated ] ' ’

bacteria hr [Protein] (LLg/ml) [p.p -DDT] (ppm)  Residual p,p - DDT (%) pH
SBO01A01 0 16.4 25.1 100.0 6.6
24 223 232 92.5 6.6

48 452 20.4 81.4 6.6

72 56.4 19.2 76.6 6.7

120 58.2 19.2 76.6 6.7

144 574 19.3 76.9 6.7

192 57.6 18.7 74.7 6.7

240 57.6 17.3 68.9 6.7

SB02A02 0 16.4 25.1 100.0 6.6
24 223 232 93.2 6.6

48 452 20.4 86.7 6.7

72 56.4 19.2 89.2 6.7

120 58.2 19.2 87.9 6.7

144 574 19.3 84.8 6.7

192 57.6 18.7 85.4 6.7

240 57.6 17.3 80.5 6.7

SBO01A10 0 18.2 24.1 100.0 6.6
24 21.1 224 88.8 6.6

48 402 20.9 88.2 6.7

72 55.1 215 73.3 6.7

96 90.2 212 65.5 6.8
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Table 9. (cont.)
Isolated ) ' '

bacieria hr [Protein] (Llg/ml)  [p,p -DDT] (ppm)  Residual p,p - DDT (%) pH
SBO01A10 120 91.1 20.4 64.9 6.8
144 80.0 20.6 63.9 6.8

192 88.2 19.4 61.4 6.8

240 80.0 19.2 62.6 6.8

SBO01A12 0 16.2 26.6 100.0 6.7
24 40.5 26.0 97.7 6.6

48 75.1 20.9 78.5 6.7

72 115.0 17.9 67.5 i

96 1123 19.5 73.4 6.8

120 114.9 19.0 71.5 6.8

192 97.1 18.9 71.2 6.8

240 98.0 18.5 69.8 6.8

SB001B05 0 25.0 25.0 100.0 6.6
24 24.2 24.2 96.8 6.6

48 20.8 20.8 83.0 6.6

72 19.7 19.7 78.8 6.7

96 19.4 19.4 77.6 6.7

120 18.3 18.3 73.2 6.8

144 17.4 17.4 69.6 6.8

192 16.9 16.9 67.6 6.8

240 17.0 17.0 67.8 6.8
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Table 10.  Changing of protein, p,p’-DDT concentration, residual p,p'-DDT and pH of SB1A10

during grown in MSYM at different temperature.

Temperature hr [Protein] (Llg/ml)  [p, p,-DDT] (ppm)  Residual p, p'— DDT (%) pH
25 0 13.0 253 100.0 6.6
24 13.9 25.5 100.6 6.6

48 17.4 24.5 96.8 6.6

72 20.9 21.1 83.2 6.7

96 31.7 15.6 61.7 6.7

120 43.4 16.5 65.2 6.7

144 41.5 16.5 65.2 6.7

192 40.5 16.6 65.4 6.8

240 40.0 17.5 69.0 6.8

30 0 10.7 26.3 100.0 6.6
24 17.0 24.4 93.0 6.6

48 38.9 16.7 63.6 6.7

72 67.9 15.7 59.8 6.8

96 70.9 12.2 46.5 6.8

120 65.0 15.4 58.7 6.8

144 63.7 15.9 60.4 6.9

192 65.0 16.0 61.0 6.9

240 62.5 16.0 61.0 6.8

37 0 11.5 26.2 100.0 6.6
24 15.9 25.7 98.1 6.6

48 42.6 20.4 77.7 6.6

72 56.7 16.2 61.6 6.7

96 60.3 18.0 68.5 6.7

120 57.3 18.8 71.8 6.8

144 56.1 18.2 69.5 6.8

192 56.3 17.5 66.6 6.8
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Table 10.  (cont.)
Temperature hr [Protein] (Lg/ml)  [p, p,-DDT] (ppm)  Residual p, p'— DDT (%) pH
37 240 56.7 17.4 66.4 6.8
0 11.9 24.4 100.0 6.6
45 24 11.0 24.2 99.4 6.6
48 12.5 23.7 97.1 6.6
72 15.7 22.7 93.2 6.6
96 24.0 22.0 90.3 6.6
120 25.1 19.6 80.5 6.6
144 22.7 19.6 80.5 6.6
192 20.4 20.0 81.9 6.6
240 18.2 19.8 81.3 6.6
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Table 11.  Changing of protein, p,p'-DDT concentration, residual p,p'-DDT and pH of SB1A10

during grown in MSYM at different pH.

Initial pH Hr [Protein] (LLg/ml) [p,p’ -DDT] (ppm)  Residual p, p'— DDT (%) pH
Not 0 10.8 27.4 100.0 6.6
Adjust pH 24 15.9 23.7 86.7 6.6
48 24.5 193 70.6 6.7

72 60.9 17.9 65.4 6.7

96 71.5 19.3 70.6 6.7

120 67.5 17.8 65.1 6.7

144 70.2 17.4 63.4 6.7

192 64.5 173 63.1 6.7

240 56.8 17.5 64.0 6.7

5.0 0 8.5 25.8 100.0 5.0
24 6.9 25.0 96.9 5.0

48 18.9 21.5 83.3 5.0

72 312 21.0 81.6 5.1

96 522 20.4 79.0 5.1

120 475 19.4 75.3 5.1

144 475 19.4 75.1 5.1

192 37.5 19.5 75.5 5.1

240 40.9 19.5 75.7 5.1

6.0 0 7.5 24.6 7.5 6.0
24 8.9 25.5 8.9 6.0

48 15.9 20.5 15.9 6.0

72 455 19.7 45.5 6.1

96 479 18.9 47.9 6.1

120 44.2 18.1 442 6.1

144 422 17.2 422 6.1

192 432 17.3 43.2 6.1
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Table 11.  (cont.)

Initial pH hr [Protein] (g/mD)  [pp'-DDT] (ppm)  Residual p, p'— DDT (%) pH
6.0 240 40.9 17.5 40.9 6.1
7.0 0 9.2 27.1 100.0 7.0

24 11.5 25.1 92.7 7.0
48 24.5 20.4 75.1 7.1
72 71.5 19.2 70.7 7.1
96 84.9 16.6 61.3 7.2
120 81.1 17.0 62.6 7.2
144 81.1 16.9 62.2 7.2
192 64.5 16.6 61.1 7.2
240 71.2 16.6 61.1 7.2
8.0 0 10.2 26.5 100.0 8.0
24 18.9 25.5 96.0 8.0
48 31.5 21.1 79.4 8.1
72 72.5 19.8 74.7 8.1
96 73.5 19.2 72.5 8.1
120 70.2 18.7 70.4 8.1
144 64.5 18.3 68.9 8.1
192 67.9 18.1 68.1 8.1
240 65.9 18.2 68.5 8.1
9.0 0 7.2 28.2 0 9.0
24 6.9 27.2 1.22 9.0
48 11.5 26.7 7.27 9.0
72 27.9 25.0 16.67 9.1
96 51.2 21.6 18.61 9.1
120 44.2 21.9 17.66 9.1
144 422 21.5 21.16 9.1
192 40.5 21.5 28.50 9.1
240 43.5 21.0 32.92 9.1
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Table 12.  Changing of protein, p,p'-DDT concentration, residual p,p'-DDT and pH of SB1A10

during grown in MSYM with different substrate addition.

substrate hr [Protein] (Ug/ml) [, p’-DDT] (ppm) Residual p, p,- DDT (%) pH
Not addition 0 14.5 23.1 100.0 7.0
substrate 24 18.2 24.0 98.4 7.1
48 46.7 21.0 94.6 7.1

72 89.4 15.7 77.6 7.0

96 97.3 16.0 70.8 7.1

120 92.6 15.4 64.5 7.1

144 81.0 13.4 64.5 7.1

192 76.7 14.5 57.9 7.1

240 73.2 15.2 64.9 7.1

0.5% glucose 0 15.0 27.9 100.0 6.8
24 103.8 24.7 88.5 6.5

48 2354 229 82.1 6.3

72 327.1 245 87.8 6.0

96 3854 23.4 83.9 5.9

120 358.8 23.2 83.0 5.7

144 367.1 20.8 74.6 5.6

192 370.4 20.6 73.8 5.6

240 360.4 20.6 73.8 5.6

0.5% sucrose 0 16.7 23.5 100.0 7.0
24 75.4 229 97.4 6.3

48 202.1 19.5 82.9 6.1

72 292.1 17.4 74.0 5.6

96 328.8 16.9 72.1 54

120 300.4 14.0 59.7 53

144 278.8 16.2 69.1 53

192 283.8 16.7 71.0 5.2

240 279.9 16.6 70.9 5.2
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Residual p, p,- DDT

substrate hr [Protein] (g/ml) b, p,-DDT] (ppm) pH
(%)

0.5% succinate 0 14.0 23.0 100.0 7.0

24 13.9 23.0 100.0 7.1

48 17.5 22.0 95.6 7.1

72 19.5 19.7 85.6 7.0

96 36.4 18.8 82.0 7.0

120 39.0 19.9 86.5 7.1

144 39.2 19.7 85.8 7.1

192 37.5 20.0 86.9 7.0

240 37.7 20.0 86.9 7.1

0.5% acetate 0 12.7 27.8 100.0 7.0

24 11.2 27.8 100.0 7.1

48 16.0 254 91.4 7.1

72 20.2 27.6 99.3 7.1

96 33.0 24.8 89.2 7.1

120 33.1 20.8 74.8 7.1

144 26.9 21.8 78.4 7.1

192 274 23.6 84.9 7.1

240 25.7 23.6 84.9 7.1

0.5% glycerol 0 16.2 27.1 100.0 7.0

24 62.8 26.7 98.4 6.7

48 209.1 25.7 94.6 6.6

72 237.9 21.1 77.6 6.4

96 216.3 19.2 70.8 6.3

120 220.4 17.5 64.5 6.2

144 212.1 17.5 64.5 6.1

192 203.8 15.7 57.9 6.1

240 205.4 17.6 64.9 6.1

0.5% yeast extract 0 14.2 25.6 100.0 6.9

24 112.9 24.5 95.8 7.6
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Table 12.  (cont.)
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' . !
substrate hr [Protein] (1g/ml) [p.p-DDT] Residual p,p'= DDT pH
(ppm) (%)

0.5% yeast extract 48 272.1 21.2 82.7 7.9
72 442.6 18.1 70.8 7.7

96 478.0 14.5 56.6 7.9

120 429.6 14.3 55.9 8.0

144 464.5 14.0 54.6 8.0

192 446.3 14.3 56.0 8.0

240 459.0 14.7 553 8.1
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Table 13. Changing of protein, p,p’-DDT concentration, residual p,p'-DDT and pH of SB1A10

during grown in MSYM with addition p, p'—DDT at different concentration

Concentration
hr [Protein] (LLg/ml) [p,p'-DDT] (ppm)  Residual p, p,- DDT (%) pH
(ppm)
10 0 16.5 11.6 100.0 7.0
24 195.5 8.8 68.3 7.7
48 3534 6.0 52.2 8.0
72 3853 4.6 40.0 8.2
96 378.9 4.4 37.8 8.2
120 3523 4.2 36.3 8.3
144 368.2 4.3 36.8 8.2
192 330.7 4.2 36.5 8.2
240 342.2 4.0 34.6 8.2
15 0 16.5 159 100.0 6.9
24 210.7 14.1 78.2 7.8
48 433.1 11.0 69.3 8.1
72 436.6 8.1 50.9 8.2
96 407.4 7.1 443 8.5
120 393.8 7.5 47.2 8.3
144 405.7 7.5 47.4 8.3
192 357.9 7.7 48.1 8.3
240 405.4 7.1 44.7 8.3
20 0 17.9 19.9 100.0 7.0
24 73.8 18.7 77.2 7.6
48 182.9 14.4 72.4 7.8
72 407.8 15.6 78.2 8.1
96 442.6 11.8 59.1 8.3
120 400.6 11.0 55.4 8.0

144 4209 11.6 58.1 8.2
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Table 13. (cont.)
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Concentration ' , ,
hr [Protein] (Lg/ml)  [p,p -DDT] (ppm)  Residual p,p - DDT (%) pH
(ppm)
20 192 412.5 10.9 54.6 8.2
240 423.8 10.3 51.8 8.3
25 0 17.9 25.4 100.0 7.0
24 73.8 25.5 95.9 7.7
48 182.9 24.5 96.4 7.9
72 432.8 19.0 74.8 8.0
96 452.6 15.0 59.2 8.0
120 400.6 15.7 61.8 8.3
144 440.9 13.1 51.5 8.3
192 445.9 15.3 60.5 8.2
240 437.5 15.1 59.6 8.3
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Table 14.  Optical density of BSA at wave range 750 nanometer at different concentration

[BSA] pg/ml OD,,, Average SD
0 0.132 0.120 0.135 0.121 0.124 0.126 0.007
20 0.186 0.183 0.190 0.189 0.185 0.187 0.003
40 0.245 0.246 0.247 0.246 0.262 0.249 0.007
60 0.326 0.299 0.296 0.300 0.304 0.305 0.012
80 0.353 0.369 0.350 0.351 0.362 0.357 0.008
100 0.369 0.487 0.485 0.384 0.409 0.427 0.056
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Figure 22. Standard curve of BSA for protein determination.
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Figure 23. Standard curve of p,p'—DDT from GC-UECD.
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Figure 24. Chromatogram and result from GC-UECD.
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AMNN 25 1599 GC-UECD Hewlett-Packard 31 6890.

Figure 25. GC-UECD Hewlett-Packard model 6890.
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wamsi‘inmm%ﬁ"mﬁ% 16S rDNA

TTTTGGAAGGACGAATGCTCTTTGAGTTGCGGCGGACGGGTGAGTAACACGTGGGTAACCTACCTATAA
GACTGGGATAACTTCGGGAAACCGGAGCTAATACCGGATAATATTTCGAACCGCATGGTTCGATAGTGA
AAGATGGTTTTGCTATCACTTATAGATGGACCCGCGCCGTATTAGCTAGTTGGTAAGGTAACGGCTTAC
CAAGGCGACGATACGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGAACTGAGACACGGTCCAGACT
CCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGT
GATGAAGGTCTTCGGATCGTAAAACTCTGTTATTAGGGAAGAACATACGTGTAAGTAACTGTGCACGTC
TTGACGGTACCTAATCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAA
GCGTTATCCGGAATTATTGGGCGTAAAGCGCGCGTAGGCGGTTTTTTAAGTCTGATGTGAAAGCCCACG
GCTCAACCGTGGAGGGTCATTGGAAACTGGAAAACTTGAGTGCAGAAGAGGAAAGTGGAATTCCATGTG
TAGCGGTGAAATGCGCAGAGATATGGAGGAACACCAGTGGCGAAGGCGACTTTCTGGTCTGTAACTGAC
GCTGATGTGCGAAAGCGTGGGGATCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAG
TGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGT
ACGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTAAT
TCGAAGCAACGCGAAGAACCTTACCAAATCTTGACATCCTTITGACAACTCTAGAGATAGAGCTTTCCCC
TTCGGGGGACAAAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTC
CCGCAACGAGCGCAACCCTTAAGCTTAGTTGCCATCATTAAGTTGGGCACTCTAAGTTGACTGCCGGTG
ACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGATTTGGGCTACACACGTGCT
ACAATGGACAATACAAAGGGCAGCGAAACCGCGAGGTCAAGCAAATCCCATAAAGTTGTTICTCAGTTCG
GATTGTAGTCTGCAACTCGACTACATGAAGCTGGAATCGCTAGTAATCGTAGATCAGCATGCTACGGTG
AATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACACCCGAAGCCGGTGG

AGTAACCATTGAGCAGCCTGAGTCCGCACCTCCC

= o w ag dy
NMNAN26 AUV TALDUDUDIULED SBIATO

Figure 26. DNA sequences of soil isolate SB1A10.
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Table 15. Identification of isolated bacteria (SB1A10).
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Phylogenetic Similarity
Related species Accession no.
affiliation (%)
Firmicutes Staphylococcus haemolyticus JCSC1435 AP006716.1 99
Staphylococcus croceolyticus AY953148.1 99
Staphylococcus hominis CV21 AJ717375.1 99
Staphylococcus sp. LMG 21006 AJ316320.1 99
Staphylococcus lugdunensis strain Inje L2 AY903256.1 99
Staphylococcus simiae strain CCM 7229 DQ127902.1 98
Staphylococcus saprophyticus subsp. AP008934.1 98
saprophyticus ATCC 15305
Staphylococcus aureus strain F136 DQ997835.1 98






