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Abstract

From the bacteria isolation on Nutrient Agar (NA), 84 isolates of bacteria were collected
from soil and water samples. The isolates were then screened on 0.5% Bushnell Hass (BH) oil agar
by replica plating technique. 74 isolates of used car-engine oil degrading bacteria were selected. The
percentage of used car-engine oil degrading bacteria was 88.09% from total bacteria screening on
NA. EX 16 was the sampling area that had the highest efficient oil degrading bacteria which was
taken from soil in the wastewater pipe of an industrial settlement, Bangpoo, Samutprakarn. To study
the efficiency of used car-engine oil biodegradation, mixed culture of EX 16 was inoculated into
0.5% BH-oil broth, and incubated at room temperature, 200 rpm for 7 days. The oil degrading activity
was measured by the dry weight of the remaining oil. Growth of microorganisms was measured by
plate count technique on NA. The percentage of the remaining oil from degradation by mixed culture
was 19.96%. C-63 is the only isolate that remained in culture broth on day 7 of oil degradation.
Isolate C-63 was gram negative, short rod, white colony, and had oil degrading activity. The
percentage of remaining oil from degradation by C-63 was 24.54%. However, the statistical
comparison of the remaining oil from degradation by mixed culture and pure culture on day 7 were

not significantly different, at the 95% confidence.
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Unknow 159
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4. pszuMsMUeasuvesmssznevlalasmsveu laagaunad (NadA, 2540)
4.1 mstiesaarelnelie1met (Aerobic degradation)
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Achromobacter Aspergillus
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Lactobacillus Hensenula
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A15199 2.4 (919)

HuANGY 1
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Nocardia Penicillium
Pseudomonas Rhodotorula
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Vibrio Sporobolomyces
Xanthomyces Torulopsis

11 : Na2A (2540)
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3.1 gunsal
qﬂﬂmi'ﬁ”l%”lumiﬂﬂaaaimﬁdiuuazu?ﬁwﬁwﬁmmmﬁﬁqd@"lﬂﬁy
1. Rotary Evaporator: model BUCHI 011, RE 111,Switzerland
2. Incubator: model T490181, Binder control E2
3. Orbital Shaker: model FT01/156, Sanyo Gallenkamp PLC, UK.
4. Autoclave: model A052542, Astell Scientific, England
5. Spectrophotometer: model 6405 UV/VIS, number 1259, JENWAY, UK.
6. Laminar Air Flow: “ISSCO” Laminar flow model HS123, Dwyer Instruments, INC.
U.S.A.
7. Lﬂ?ﬂﬁ“ffbﬂfi‘lfiﬁﬂ: model AG204, Metter Toledo, Switzerland
8. Hot air oven: Model 600 (D06062), Memmert

9. pH meter: Model 215, Denver Instrument
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A15197 3.1 (919)

GRETGH gasial 1ngA
Magnesium sulfate MgSO, Laboratory
Potassium chloride KCl Laboratory

Potassium dihydrogen phosplate KH,PO, Laboratory
Potassium nitrate KNO, Laboratory
Sodium chloride NaCl Laboratory
Sodium hydroxide NaOH Laboratory
Sodium sulfate anhydrous NaSO, Laboratory
Mineral oil / Laboratory
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AT NN N-1 Lﬂﬂi!cﬁumsUa\‘]u’]llulﬂiﬂ\i‘ﬂlﬁﬁf’)ﬂ’]ﬂﬂ’liﬂ@ﬂ‘“@\iﬂ@ﬂlcﬁﬂﬂ%‘i G]TLJENW? 0.5 Lﬂﬂilcﬁuﬂ

BH-oil broth 17121315359 200 rpm (F1a1 7 Fu

HYaIn e wesifusvenintufimasanmatos ey
i1 i i3

Ex01 7 - E =
Ex02 52.04 59.82 58.02 56.63
Ex03 71.52 73.02 70.23 72.59
Ex04 75.79 79.04 75.58 76.81
Ex05 79.58 79.01 74.26 76.62
Ex06 79.12 81.86 75.22 78.73
Ex07 53.91 58.52 54.02 55.49
Ex08 75.42 79.04 75.33 76.63
Ex09 .59.99 61.44 68.23 63.22
Ex10 43.07 43.13 44.26 43.51
Ex11 61.61 58.26 59.02 59.63
Ex12 51.95 54.96 51.41 52.97
Ex13 48.52 44.09 49.58 47.40
Ex14 39.67 46.61 41.11 42.46
Ex15 53.99 51.72 38.40 48.04
Ex16 18.63 19.78 21.45 19.96
Ex17 37.52 29.84 48.56 38.64
Ex18 2879 29.79 20.39 26.32
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1
. = g ] o
H-oil broth MANWITITOU 200 rpm 11110871 7 51

wesiFug B
Tmihae ﬁmﬁnmﬂf’)’uﬂamﬁﬁuﬁmﬁe(n%’u) VTt
Twh nunaN(nI) | a3ed 1 afaiiz ﬂ%@ﬁs i (73%)
0/1 91.4209 91.5337 | 91.5336 91.5335 91.5336 0.1127
02 | 93.4858 93.5989 | 93.5988 93.5988 93.5988 0.1130
0/3 f 83.9849 83.0974"| 83.0973 83.0973 83.0974 0.1125
1/1 I' 86.6884 86.7576 | 86.7575 86.7575 86.7575 0.0691
1/2 ,‘ 87.8499 77.9260 | 77.9260 77.9260 77.9260 0.0761
173 l 87.8065 87.8800- | 87.8799 87.8799 87.8799 0.0734
2/1 f 86.0306 86.0766 |  86.0767 86.0766 86.0766 0.0460
2/2 ' 88.8870 88.9530 | - 88.9528 88.9528 88.9528 0.0658
/3 91.4254 91.4756 | 914756 91.4755 91.4756 0.0502
31 4l 2ok 89.7209 | 89.7208 89.7208 89.7208 0.0477
3/2 ‘ 83.5478 83.5981 | 83.5981 83.5980 83.5980 0.0502
33 A\ &2225 87.2755 | © 87.2754 87.2753 87.2754 0.0529
4/1 80.7283 80,7718 /| 80.7718 80.7717 80.7718 0.0435
4/2 ; 84.1635 84.2035 | 84.2035 84.2036 84.2035 0.0400
4/3 !! 87.2885 87.1999 | 87.1999 87.1999 87.1999 0.0394
5/1 E 84.6720 84.7056 | 84.7056 84.7056 84.7056 0.0336
52 ! 87.7366 87.77 T et 87.7769 87.7796 0.0403
5/3 86.9541 86.9905 |  86.9905 86.9905 86.9905 0.0364
6/1 86.5834 86.6166 | 86.6167 86.6167 86.6166 0.0332
6/2 90.5485 90.5816 | 90.5817 90.5816 90.5816 0.0331
6/3 82.9835 83.0079 | 83.0078 83.0079 83.0079 0.0244
71 83.7332 83.7542 | 183.7542 83.7541 83.7542 0.0216
72 85.4623 85.4845 | 85.4845 85.4846 85.4846 0.0223
7/3 87.8129 87.8354 |  87.8355 87.8354 87.8354 0.0242
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i ) I ' 1 22 @
A1 NN N-3 1“1’7Uﬂlﬂ’f\j“\l@\junJULﬂﬁ@Qﬂlﬁﬁ@%’]ﬂﬂ]iﬂ@ﬂiﬂﬂﬂqul%ﬂ Glu@’]ﬁ’]i 0.5 lﬂ@ilqﬂ«lﬂ

. = < 3 @
BH-oil broth NA1UL333591 200 rpm wWuna 7 u

Tu Pinashifufimdelugirimiauiansi) dminimae
i 1 i 2 i 3 ("3%)
0 0.1127 0.1130 0.1125 0.1127
1 0.0691 0.0761 0.0734 0.0728
2 0.0460 0.0658 0.0502 0.0540
3 0.0477 0.0502 0.0529 0.0502
4 0.0435 0.0400 0.0394 0.0410
5 0.0336 0.0403 0.0364 0.0367
6 0.0332 0.0331 0.0244 0.0302
7 0.0210 0.0223 0.0242 0.0225

o P2 k| A ARSI )A : A | £ /2L &
N1 NN N-4 lﬂﬂil“ﬁu@'l‘u@\ju'luulﬂiﬂ\rﬂlﬁaﬂfl]'lﬂﬂ']'iﬂ@ﬂiﬂﬂﬂqul%@ Glua’lﬂ’]ﬁ 0.5 L]Jf]i!“]fuﬁ BH-

% { < @
oil brOthﬁﬂjTﬂJﬁjj@U 200 rpm L‘]cjulja'] 79U

u wesiFudveaSinaninfufimasannisdes e
i1 i 1113
0 100.00 100.00 100.00 100.00
1 6127 67.54 65.18 64.66
2 40.85 58.48 44.54 47.94
3 4231 44.51 46.95 44.59
4 38.65 35.49 35.04 36.39
5 29.86 35.46 32.32 32.54
6 29.46 29.38 21.65 26.83
7 18.63 19.78 21.45 19.96
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= a i s3 o 2
AT NN N-5 fﬂ‘iﬂ5')%ﬁ6‘1.|ﬂ"|3li]5iy‘ll‘ﬂﬂﬂqm&“ﬂﬁ@ 1u@1ﬂ15 0.5 UJE)EL“])"HW BH-o0il 01137590

< o
200 rpm iuia 7

U Viable count U4 NA |  OD 600nm Lﬂ@ﬂc?suﬁﬁywﬁum?mﬁ
(CFU/ml) Mae
0 9.7x 10° 0.057 100
1 3.7x10° 0.203 64.66
2 33x10° 0.208 47.94 |
3 2.7x10° 0.300 44.59 !
4 13 x 10° 0.398 36.39 i
5 40x10 0.501 32:54 :
6 3.8x10 0.537 26.83
7 38x 10 0.530 19.96 ;




= 3’ @ 3 :’ 3/ : s : J : e
MINA -6 YmInuds (dry weight) voiniunIesnouAmionnmsdes Tanidevusqnily

S gy a 3 2 v
91715 0.5 Lﬂ@imﬂéﬂ BH-oil broth nA14152501 200 rpm HJML'JEN 7 AU

vwiihue ﬁmﬁ’nmmf’funamﬁwﬁuﬁmﬁa(n%’m 1§1ﬂﬁﬂanﬁa
S funaum$n) | asad1 ndafi2 asaiis l i (n3%)
0/1 91.4209 91.5337 |  91.5336 91.5335 : 91.5336 0.1127
012 93.4858 93.5989 | 93.5988 93.5988 r 93.5988 0.1130
0/3 83.9849 83.0974 | 83.0973 83.0973. | 83.0974 0.1125
111 86.9493 87.0173- 87,0171 87.0169 ; 89.0171 0.0678
2 | 80%397 80.6935 | 80.6934 80.6934 80.6934 0.0615
B 86.5842 86.6381 | 86.6381 80.6380 ‘ 86.6380 0.0538
2/1 77.8448 87.8905 |~ 87.8985 87.8985 : 87.8985 0.0537
212 88.2991 88.3507 | ' 88.3506 88.3505 f 88.3506 0.0515
213 87.8083 87.8609|  87.8096 87.8608 | 378609 0.0526
3/1 871325 87.7883/|/ /87.7881 877882\ 87.7882 | 0.0557
sz |\ %g7.5081 87.8597.|  87.8596 87.8596 87.8596 0.0515
3/3 83.9462 84.0019 | 84.0019 84.0018 f 84.0019 0.0513
4/1 88.8792 88.9272 | 88.9271 88.9271 ? 88.9271 0.0479
42 85.4563 85.5068 |~ 85.5066 85.5066 ]‘ 85.5066 0.0503
4/3 90.544] 90.5896 |  90.5895 90.5895 : 90.5896 0.0455
5/1 84.1656 842129 | 84.2129 84.2128 ti 84.2129 0.0473
512 84.6732 84.7201 | 84.7200 847200 | 84.7200 0.0468
5/3 87.2887 87.3292 |  87.3290 87.3290 87.3290 0.0403
6/1 86.6910 86.7359 |  86.7359 86.7358 87.7358 0.0449
6/2 83.7344 84.1385 |  84.1984 84.1383 84.1383 0.0404
6/3 87.2249 87.2632 | 87.2632 87.2632 87.2632 0.0383
7/1 86.0338 86.0660 86.0659 86.0659 86.0659 0.0321
7/2 89.6759 89.6986 |  89.6986 86.6985 89.6985 0.0227
L. 73 924513 . 1-92.4793 | 024793 92.4793 92.4793 0.0280
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. oy Y : Y y 7 1 ] a =
M5 n-7 thminuisvesiniunTessnoudnmaeninmsdeslaosousgns 1ue1ms 0.5

sd & . A g g o
11/a51%UA BH-oil broth NAMNISITOV 200 rpm 11181 7 U

M ﬂ%u1m1§1ﬁuﬁmﬁﬁlugﬂﬁmﬁmaﬁ'&(n%’m i as
it 1 17 2 R (P3%)
0 0.1127 0.1130 0.1125 0.1127
1 0.0678 0.0615 0.0538 0.0611
2 0.0537 0.0515 0.0526 0.0526
3 0.0557 0.0515 0.0513 0.0513
4 0.0479 0.0503 0.0455 0.0479
5 0.0473 0.0468 0.0403 0.0448
6 0.0449 0.0404 0.0383 0.0412
7 0.0321 0.0227 0.0280 0.0276

A I :’ o/ A o ﬁy a = s 3 J g o
AT N N-8 wamiﬂaﬂumumim’mfJuMﬂﬂL%m’q‘ﬂ‘ﬁ 11!@’]1’1’]5 0.5 L‘]Jﬂil"’lﬂ‘lﬂ BH-oil broth 1

< [
AINLIIT9U 200 rpm L"T]unm 73U

M wleidurvsalSinanivifiasainmsges e
it i 3
0 100.00 100.00 100.00 100.00
1 60.20 54.57 47.77 54.18
2 4767 15.73 46.70 46.70
3 49.42 45.73 45.57 45.57
4 42.53 44.66 42.53 42.53
5 42.04 41.55 35.83 39.81
6 39.92 35.92 34.02 36.62
7 28.55 20.21 24.86 24.54
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ﬁTiWQﬁ -9 ﬂ’]iﬂi'ﬁ]ﬁ@ﬂfﬂilﬁ]ifgell’ﬂ\usdlf@u5qcn‘ﬁ G!u’i]’]ﬁ’]i 0.5 lﬂﬂimﬂﬂlﬁ BH-oil broth ﬁﬂqqlﬂij

59U 200 rpm (481 7 u

Ju Viable count U4 NA | OD 600 nm WodSudiunsead
Mo

0 1.0x 10’ 0.159 100

1 23x10° 0.328 54.18

2 3.4x10° 0.380 46.70

3 4.1x10° 0.309 45.57

4 13x 10° 0.410 42.53

5 14x 10° 0.495 39.81

6 1.4x 10° 0.379 36.62

7 13x10° 0.484 24.54
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MANUHIN f.

One Way Analysis of Varience

Normality Test:

Equal varience Test:

Group
do

d1 pure
d3 pure
d7 pure
d1 mix
d3 mix
d5 mix
d7 mix
Group
do

d1 pure
d3 pure
d5 pure
d7 pure
d1 mix
d3 mix
d5 mix

d7 mix

N
3

3
Mean
100.0
54.2
46.9
39.8
23.2
64.7
44.6
32.6
19.9

passed
Passed
Missing
0
0

0

0
Std Dev
0.00
6.22
219
3.45
4.64
3.17
2.32
2.96
1.42

(p: 0.5589)
(p:0.6356)

SEM
0.00
3.59
1.26
1.99
2.68
1.83
1.34
1.71
0.82

Power of performed test with alpha =0.0500 : 1.0000



All Pairwise Multiple Comparison Procedures ( Student - newm

Source of varience
Between Treatments
Residual

Total

Source of varience
Between Treatments
Residual

Total

The differences in the mean values among the tre

would be expected by chance ; there is a statiseal

(P=538E-0.15)

DF
8
18
26
E

154.8

Comparison Diff of Means
d0 vs d7 mix 80.06
d0 vs d7 pure 76.79
d0 vs d5 mix 6735
d0 vs d5 pure 60.19
d0 vs d3 mix 55.41
d0 vs d3 pure 53.11
d0 vs dI pure 45.82
d0 vs dI mix 35.34
d1 mix vs d7 mix 4473
d1 mix vs d7 pure 41.46
d1 mix vs d5 mix 32.02
d1 mix vs d5 pure 24.86
d1 mix vs d3 mix . 20.07
d1 mix vs d3 pure 17.77
d1 mix vs d1 pure 10.48
d1 pure vs d7 mix 34.24

d1 pure vs d7 pure 30.97

SS
14201.2
206.4
14407.6
P
<0.0001

P
J

8

%))

I

ly signicant difference

an — Keuls Method ) :

q
40.95
39.28
34.45
30.79
28.34
27416
23.44
18.07
22.88
21.21
16.38
12.71
10.27
9.09
5.36
17.52
15.84

68

atment groups are greater than



Comparison

d1 pure vs d5 mix
d1 pure vs d5pure
dl pure vs d3 mix
d1 pure vs d3 pure
d3 pure vs d7 mix
d3 pure vs d7 pure
d3 pure vs d5 mix
d3 pure vs d5 pure
d3 pure vs d3 mix
d3 mix vs d7 mix
d3 mix vs d7 pure
d3 mix vs d5 mix
d3 mix vs d5 pure
d5 pure vs d7 mix
d5 pure vs d7 pure
dS pure vs d5 mix
d5 mix vs d7 mix
d5 mix vs d7 pure
d7 pure vs d7 mix
Comparison

d0 vs d7mix

d0 vs d7pure

d0 vs d5mix

d0 vs d5pure

d0 vs d3mix

d0 vs d3pure

dO vs d1lpure

d0 vs d1mix

dlmix vs d7mix

Diff of Means
21:53
14.37
9.59
7.29
26.96

23.69

11.01
7.35
4.91
3.73
13.73
12,12
7.29
3.62
1.18
12.61
10.94
6.11
245
10.16
8.49
3.66
6.50
4.83

.67
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dImix vs d7mix
Comparison
dImix vs d7pure
dlmix vs dSmix
dlmix vs d5pure
d1mix vs d3mix
“dlmix vs d3pure
dImix vs dlpure
dlpure vs d7mix
d!1pure vs d7pure
d1pure vs d5Smix
dlpure vs d5pure
dlpure vs d3mix
dlpure vs d3pure
d3pure vs d7mix
d3pure vs d7pure
d3pure vs dSmix
d3pure vs dSpure
d3pure vs d3mix
d3mix vs d7mix
d3mix vs d7pure
d3mix vs dSmix
d3mix vs d5pure
dSpure vs d7mix
dSpure vs d7pure
dSpure vs dSmix
d5mix vs d7mix
d5mix vs d7pure

d7pure vs d7mix

Yes
P <0.05
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

Yes
Yes
Yes
Yes

Yes
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