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A Study on Microbial Community and Microbial Degradation of Diesel
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ABSTRACT : This study investigates characteristics of diesel degradation and variations of microbial community with the
soil enrichment cultures. The cultures has yellow(YE-5) and transparent color's(WH-5) colony on solid plate medium. The
bacillus type of YE-5 and WH-5 cultures showed diesel degradation at the rate of 99.07mg-Diesel/L-day and 57.82
mg-Diesel/L-day in the presence of 1%(v/v) initial diesel concentration. Diesel degradation was 1.7 times faster than WH-5
culture. YE-5 or WH-5 culture could degrade a wide range of diesel compounds from Cs to C.s. Microbial community analysis
by PCR-DGGE technique shows that Psedomonas, Klebsiella, Escherichia and Stenotrophomonas as proteobacteria take
role on the diesel degradation. uncultured Senotrophomonas sp. was only detected with YE-5 culture. It is concluded that
proper combination of the microorganism should be present to stimulate the degradation of diesel and further studies are
recommended for the effect of uncultured Senotrophomonas sp. or /£scherichia hermannii on diesel degradation.
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Table 1. Compositions of Minimal Salt Medium(MSM) for aerobic

cultures
Concentration Components of | Concentration
Components

(g/L) trace element (g/L)

NaNO3 0.85 ZnS04 - 7TH0 2.32
KH2PO,4 0.56 MnSQO; - 7H.0 1.78
NazHPO4 0.86 H3sBO3 0.56
K2S04 0.17 CuS0s4 - 5H20 1.0
MgSQ..7H.0 0.37 NazMoO4 - 2H0 0.39
CaCl2.H20 0.007 Ki 0.66
Fe(lll) EDTA 0.004 EDTA 1.0
Trace element 0.25 mL FeS04 - 7H0 0.4
solution NiCl - 6H20 0.004

Fig. 1. Morphology of the YE—5(a) and WH-5(b) cultures with
scanning electron microscopy(SEM).

I Journal of KSEE | Vol.32, No.5 | May 2010



KBRS TR 3t éy?ul’

CIo| = =aliet =&l &

rh ]
|'0|I
e
+

Table 2. forward and reverse PCR primers and GC Clamp

primer pair nucleotide sequence
i , size of PCR product(bp) reference
(Target) 5 -3 )
EUB10f AGA GTT TGA TCM TGG CTC AG
1408 (18)
EUB 1400r ACG GGC GGT GTG TAC AAG
(bacteria 16S rDNA)
3411 CCT ACG GGA GGC AGC AG
193 (16)
518r ATT ACC GCG GCT GCT GG
(V3 region)
GC clamp CGC CCG CCG CGC GCG GCG GGC GGG GCG GGG GCA CGG GGG G 233 (16,19)
* f 1 forward primer r : reverse primer

HE UA 192 29% SHEuX|(TA 1%, MSM broth,
tween 80 0,2%)°]| &3} v (enrichment) A|Z] ¥ colony
= 4l of3tt. of BRI colony7} FEIE W
BS olg3sto] F F79 colonys ZH7F Bkt shte]
colony:= A4S 5!:,]04_9‘1] Ao] g EE35E FE|Q
colony® YE-52} Welgion], o sl Fusiol
colony®] =717} uH Aokar WH-52} gHsigitt. YE-5
o WH-59] 7 ek 53ht5=2] Je2 A= o] 5
SHEI91 0] HIOES: 91510l AL WiX|S] 4L Table 1o]
LERH RAE

oaE 2xel B4
Electron Microscopy) 4]
< 53l vl 500082 AT YE-59F WH-5 <€) A}
zlojet, 9] P2 7t FEiE TR
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WS 93] SEM(Scanning
& AlXEMY o™ Fig, 12 SEM
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221, O/ U 0S80l Ml 2

A& (volatile suspended solids) 2] S UATF9] uj
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222, DNA F&

2424 1 YRS 19,000 el ] 520 2k
Slo] AL Aolet YHES oF 0,25 go] HES 7 ¥,
Power Soil DNA Isolation Kit(MO BIO Laboratories,
Inc.)E ARESIe] DNA F&& 3%t DNA &
1.2% agarose gelo|A] A7|g%E3sl0] ERIsIAT

S5 =

2.2.3. PCR (Polymerase Chain Reaction)2 % 16S
rDNA &%
ZZ3%F DNA template©]|A] 16S rDNAQ] 71 H&|2l V3

region ZZ-& 23] AZ t}= 27119 primer sets2 AMEF]
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Fig. 2. Diesel degradation and microbial growth in YE-5 and
WH-5 cultures. Mean values represent the average out
of three experiments.(a) 94.62 mg—Biomass/L-day
(R:=0.999) (b) 99.07 mg-Diesel/L - day(R-=0.881) (c)
57.82 mg—Diesel/L - day(R.=0.886), Regression was
conducted by SIGMA PLOT 2002, SPSS Science.
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Fig. 3. GC Chromatograms of (a) control samples (no inoculation of YE=5) and (b) samples with YE=5 incubation and (c) samples with

WH-5 incubation,
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Fig. 4. DGGE results of 16S rDNA V3 region for the aerobic
cultures. Numbers beside bands are 16 S DNA region of

Stenotrophomonas sp.Z°] 23t t]A o] Eaflo] sl Hrt the growth medium.
Table 3. Characteristic of DNA fragments obtained from DGGE gel for the aerobic cultures
. . Query Max
band no. Accession Description .
coverage ident
1 FJ555520.1 Klebsiella sp. C611 16S ribosomal RNA gene, partial sequence 96% 97%
2 FJ355969.1 Pseudomonas sp. 152 16S ribosomal RNA gene, partial sequence 98% 97%
Pseudomonas aeruginosa strain NRRL B—14935 16S ribosomal RNA gene, partial
3 DQ459316.1 95% 98%
sequence
4 FJ544365.1 Escherichia hermannii strain st6 16S ribosomal RNA gene, partial sequence 97% 98%
5 AM711577 1 Uncultured Stenotrophomonas sp. partial 16S rRNA gene, isolate DGGE band A4A 97% 97%

Fig. 5.

band 4
_L Escherichia herrnannii strain st6 165 ribosomal RMNA gene
band 2
F=seudomonas sp. 152 165 ribosomal RMNA gene
band3

band 1

 — band 5
IUnl:ultured Stenotrophomonas sp. partial 165 rRMNA gene, isolate DGGE
Fseudomonas aeruginosa strain NRRL B-14935 165 ribosomal RMNA gene

Klebsiella sp. C611 165 ribosomal RMNA gene

[
0.01

Phylogenetic tree showing the relationship among the closest relatives in the GenBank databases and the aerobic culture. The
tree was produced using a neigbor—joining method. The bar indicates 5% sequence divergence. The numbers at the nodes
of the branches refer to the Bootstrap values for 1000 replicates.
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