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In 1this siudy. biodegradation rate of Arablan lght crude ol by mixed cultures of selected petroleum-degraders was determined.
Therr modes of hydrocarbon uptake were then ohserved to determing whether there are differences In biodegradalion rate by the
mixed cultures. By the mixed cultures of petrotfeum-degraders having same modas of hydrocarbon uptake, such as strain US1 and
Ki{using pseudo-salubiized hydrocarbons by a biosurfactants), K2-2 and Piusing hydrocarbons by direct contact), CL180 and
IC-10{mixed type of upteke modes), the bicdegradaton rales of aliphatics in the crude o)l were increased more than those by ther
nure cultures, about 40%, 25% and 20%, respecively. Biodegradaton rate of stram KH3-2using only water— dissclved
hydrocaroons) was increased by mixed cultures with strain K1. CL180 or IC-10 possessing high emulsifying activity. Howsver, the
biodegradation rate ol the crude ol was decreased about 20%-40% by the mixed cultures of petroleum-degraders having different
modg of hydrocarbon uptake, such as addiion of stran US1 or K1 in the cultures of K2-2 or P1, Biosurfactants preducad by UST
or K1 seems to enhance the emulsificalion of crude ol in aguecus phase but inhibit the attachment of K22 or P1 10 crude all.
As same phenomenz, the additien of Tnion X-100 nto the cullure of strain UST, K1, CL180, IC-10 or €H3-{ wncreased the
brodegradation rate, but the addiion i the cuiture of stran K2-2 or P1 decreased the biodegradztion rate. The mixed culiure
made of CL180, IC-10 and KH3-2 degraded 615% of aliphalics and 69% of aromalics in 3% ) of Araban light crude ofl
added
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7EY FEs 4cme.robacrez sp. US1, Comyneba-
cteriwm variabths 1C-10, Yarrowta Hpolytica CL180, Spin—
gomanas vanotkuvae KH3-2, Acinetobacter sp. K2-2, Pse-
udomongs aeruginosa K13 Rhodococeus equi P12 B3
4 B2 Table (4 HEule #Zo] strain US1. Kl
CLI18O, K2-2¢} P12 A3 walrie Eilwe] 538147,
ol% CLI1R0TF P1 #5098 Edlwol 0% o|¥os 53 443
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Table 1. Biodegradation rate (%) of vanous hydrocarbons by selecred stramns

l ’ HOME Aralnan light o
Strains SHM" AHM® : : :

Aliphatics Aromatics Aliphanes Aromatics
US 1 605+08 11.9£47 356+02 12-14 318+30 19.6=29
K1 80015 77426 531405 462431 315+08 982=27
K 2-2 60411 94*15 384209 105%1.2 275481 169=04
P1 95706 15.2£33 487=02 56.1£0.7 H9+20 184471
KH3-2 1.4+04 46,2400 276=04 476+1.1 40.1+3. §o+24
CLI&D 92,2+06 31+17 q04£0.4 803108 439+29 9645
1C-10 128207 32£75 717£06 0 TI0%LS 12407 159+2.2

SHM® had the following composilion, 2ml of nC8, 3ml of nC10, 5mi of nC12, Sml of nC13. 5ml of nC14, 5ml of nC16, Bml of
nC17, Sml of nC18, bml of Pristang, Sinl of Cyclohexane and bl of Methylevelohexane, It was added o 3% (v/v),

AHM" had the following compositon; 15ml of Benzene, 15ml of Toluene, 15ml of Xylene, 4g of Naphthalere, 2z of Acenaphthene.
1g of Fluorene, 2g of Phenanthrene, lg of Anthracene, g of Fluoranthene, D5g of Pyren, 03g of Chrysene, 05g of

Benzolalpyrene 1L was added to 3% (v/v).
HCM® was the mixture of SHM (1.5%, v/v) and AHM (15
Arabjan light oil was added m 3% (v/v).
The remaimmg hydrocarbons were detecled by TLC/FID.
The cullure was incubated at 25°C, 120 rpim {or Tdays.

Vv,
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Table 2. Biodegradation rate (%) of aliphatic compounds in Arabian light ol by pure cultures and mixed cullures of two strans.

Group 1 Group 2 Group 3 Group 4
Us 1 K1 K P1 KH3-2 CL180 IC-10
Us ] 31.8=30
Group 1 )
K1 480123 345208
K 2-2 208x4.2 200126 2I5t81
Croup 2
P1 202xE25 159104 438103 349£20
Group 5 | KH3-2 43320 435102 412+45 447133 40.1+34
G A CL180 44205 532104 3.1£03 53.2E35 136£22 439+329
roup
! IC-10 313%47 40626 373113 238E15H 506L1.8 525105 392£0.7
Arabian light ol was added to 3% (v/v).
The culture was incubated at 237, 120 rpm for 7days. ]
A
A) 1007
100 [ o
@ 53 80 p
F- I | R
Sg ¥ 55 60]
£.5 60} £
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= M} -l
E < . “ ] j
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{2-2 - 1C-10
K " . Ktz CLI Mixed Culture with Group 1 (US1 + K1)
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B) 100
100 o
§ @ 801 = g Br
Bz a| Al
8 = == =B = A
14 =M I
Sl NN
USI K1 KH32 CLISD  IC-10 Kl Ku32 CLI&) 1C-10
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C} ) C)
100 r lm -
25 &y 5 & 6oy
EE =N
ES® EZ 40
Skl Bl NI Nl Walinl
m m
0 ' l]
Us1 K1 K2-2 3-2 K1 K2-2 KH3-2

Mixed Culture with Group 4 (CL]80+ICIOJ

Figure 2, Effect of muxed cullures on biodegradalion rate
(%) ol aliphatics in Arabian hght al White bar represents
the biodegradation rate by pure cultures, and solid bar rep-
resents the biodegradation rate by mixed culture.
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KH3-2Z 3718 A% 69%(354 %0 52 2848 29
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kS
o,
FULﬂ r
et
=
=
1
£
Ao,

Mixed Culture with Gronp 4 (CL180+ICIO)
Figure 3. Effect of mixed cultures on bicdegradation rate
{24} of aromatics in Arabian hght oil,
the biodegradation rate by pure cultures, and sclid bar rep-

White bar represents

resents the hiodegradation rate by ruxed culture,

& =7hE 3% (v/v) Araboan light ol?] A¥= o @gx g
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ARRAA A7l KFEH vAE G%g 27 f5 3%
{v/v}2] Arahan light oile] A7t MSM A 0.05% (v/v)
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Table 3. Biodegradation rate (%6) of aromatic compounds in Arabian light oil by pure cultures and mised cultures of two strams,

611

{roup 1 Group 2 Group 3 Group 4
Us1 K1 K 2-2 P1 KH3-2 CL180 1C-10
Usi 156+2.9
Group 1
K1 282+15 282+27
K 2-2 16.0+47 144+45 169=04
Group 2
P1 14718 18314 182%51 18471
Group 3 KH3-2 177218 34.0x19 207L£15 14.8+34 B2+t24
G 4 CL180 144£09 188+14 124+25 230+35 175430 06+t45
o
R TR 150413 | 176%52 | 121434 | 125%61 | 120405 | 197+34 | 15942

Arabian light oil was added to 3% (v/v).
The culture was incubated at 23°C, 120 rpm for 7days.

Table 4 Effect of Triton X-100 cn the biodegradation rate (%) of aliphatic compounds in Arabian light oil,

without Triton X-100 | with Trton X-100 without Triton X-100 | with Triton X-100
Group 1 Lsl 2605 BAL12 USI+KI 467%13 535108
Kl MEE07 05+23
Group 2 Ko 524G 185235 K2-2+P1 A06x0.7 223+31
Pl F2L25 243131
Group 3 | KH3-2 M1£172 H3+03
CLIB0+IC-10 5LOE2D 63E16
Growp 4 CL180 45023 524=21
IC-10 31613 469£23 CLIBOHIC-10 +KIE3-2 f0.8£34d 625104

Triton X-100 was added to 0.05% (v/v) and Arahian hght oll was added to 3% (v/v).
The culture was incubated at 25T, 120 rpm for 7days.

Table 5. Effect of Tritor X-100 on the bicdegradation rate (%) of arcmatic compeunds m Avabian Lght ofl

without Triton X-100 [ with Tnten X-100 without Triton X-100 | with Tritcn X-100
1Sl WIL15 275231 _
Group 1 |— — USI+KL 27513 308+15
Kl %BAL52 35441
K 2-2 17504 104=06 ] |
Group 2 K2-2+P1 191£35 18416
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