Thesis Title Efficiency of Cadmium Removal by
Immobilized Cadmium Resistant Bacteria Isolated from
Cadmium Contaminated Soil, Mae Sot District,

Tak Province

Author Ms. Panida Rahong
Degree Master Degree (Environmental Science)
Advisory Committee Asst. Prof. Dr. Chitchol Phalaraksh Advisor

Asst. Prof. Dr. Chartchai Khanongnuch Co-advisor

ABSTRACT

The objectives of this research were to determine the cadmium resistant bacterial in
a high contamination area at Mae Sot District, Tak Province, Thailand. Soil sample were
collected in 7 sampling site around the contamination area. Soil samples were divided
into 3 groups including fish pond (4 samples), natural canal (2 samples) and rice field
irrigation canal (1 sample). Cd contamination in soil samples were ranging between 0.14
to 19 mg kg. The highest total number of bacterial count (CFU g soil) in nutrient agar
with 0.5 mM CdCl; « 2.5 H,0 was 3.0 x 10° CFU g* soil from fish pond sample.

Morphology of colony and morphology of cell were observed. 7 strains of bacteria
were isolated in different colony morphology. The cell was break down and Extraction
the DNA followed Siripornmongcolchai method in 2002. Primer27F (5
AGAGTTTGATCMTGGCTCAG3') and 1492R (5' TACGGYTACCTTGTTACGACTT
3") were used for amplification 16S rRNA. Species identification were used by
sequencing the 16S rRNA genes. Sequencing of the purified PCR products was carried
out by First Base Inc. —Singapore. Homology of 16S rDNA sequence from the selected
bacteria was analyzed by BLAST program from GenBank Database. All of 7 strain were
identify as Pseudomonas lundensis (95%), Pseudomonas monteilii (97%), Alcaligenes
faecalis (96%), Brevundimonas vesicularis (97%), Exiguobacterium acetylicum (99%)

Aeromonas allosaccharophila (95%) and Aeromonas hydrophila (97%)



High Cd resistant bacteria were selected by using Kirby-Bauer disc diffusion
method (Bauer et. al, 1959). The clear zone was observed in 6 concentration of filter
paper disc (0, 0.5, 3, 5, 10 mM and 1M) subsequence placed into the lawn of cell. After
incubated in 25 °C in 48 hrs. The smallest clear zone was found in P. lundensis (2.00
cm.), P. monteilii (3.95 cm.), A. faecalis (4.60 cm.), A. allosaccharophila (5.31cm.) B.
vesicularis (5.76 cm.) A. hydrophila (5.66 cm.) E. acetylicum (12.74 cm.). Two smallest

clear zone were selected for immobilize experiment.

Both of 2 species were growth into stationary phase in 45 hrs. P. lundensis and P.
monteilii were cultivated in NB with 1 mM of CdCl; « 2.5 H>O. Immobilized cell were
used by submerged immobilized materials and free cell in 48 hr. P. lundensis got average
value of immobilized ability 73.37% and P. monteilii got 49.79%. In Cd removal
efficiency P. monteilii were got higher result in free cell and immobilized cell cultivation
(39.47% and 38.62% respectively) than the P. lundensis in free cell and immobilized cell
cultivation (29.40% and 39.55% respectively). After determined efficiency of 2 species,
P. lundensis was the suitable strain for the remediation. Therefore the immobilized cell

condition should study in optimum pH, volume of inoculation and temperature.

Biological toxicity was used by Mosquito larva instar 3 (Anopheles minimus) were
got from the Malaria Research Unit 2, Chiang Mai province. 10 Mosquito larvae/L were
cultured in different Cd contaminated water and Cd treated water for calculation of LDso
in 48 hrs. LCso of Mosquito larvae was 0.499 ppm. In addition, Mosquito larva was the

interesting option for biological toxicity test.
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