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ABSTRACT

Microbial enhanced oil recovery (MEOR) is a process to improve recovery of crude oil
from reservoir rocks by using microorganisms or their metabolic products. It may be done by
adding microorganisms or stimulating the indigenous microbes with some nutrients which is a
low cost and persistent process. The objective of this study was to determine the microbial
community in the oil sand by using Denaturing Gradient Gel Electrophoresis (DGGE) and to look
for the possibility of stimulating microbial growth with nutrients for MEOR. DNA was extracted
from soil samples in oil reservoirs of Northern Petroleum Development Center, Fang district
Chiang Mai province. Three different methods were used in DNA extraction: proteinase K, glass
bead and glass bead with phenol. The oil sand was pretreated to increase the efficiency of DNA
extraction. DNA was amplified with Polymerase Chain Reaction (PCR) using V3R, V3F and
V3F-GC primers. The bacterial diversity was analyzed using DGGE. The DNA of biosurfactant
producing bacteria were compared. It was found that glass bead method gave highest DNA.
Pre-treating oil sands with sterile distilled water facilitated the DNA extraction and showed the
most diversity of bacteria. The suitable condition for PCR was 94°C 4 min, 94°C 30 sec; 59°C 30
sec; 72°C 30 sec (30 cycles), 72°C 10 min. Analysis of bacterial diversity with DGGE at 10%
acrylamide gel and 25-50% of denaturant (urea and formamide) indicated that the diversity of

bacteria in the oil well soil fell into 22 groups. At least 4 groups of bacteria were related to



biosurfactant producing bacteria. Base sequence analysis showed that there were 2 groups of
bacteria: Geobacillus sp. and Bacillus licheniformis in the oil sand capable of producing
biosurfactant. This indicated the possibility of using indigenous bacteria in the oil well to enhance
oil recovery from borehole of the Northern Petroleum Development Center in Fang district,

Chiang Mai province.



