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Bauran bakteria-selut telah dirumuskan dengan tujuan untuk mengurai petroleum
hidrokarbon yang terkandung dalam tanah yang tercemar oleh minyak mentah.
Perumusan bakteria-selut adalah dengan inokulat bakteria yang dipencil daripada
persekitaran marin Malaysia ke dalam medium jenis selut yang telah diperkayakan
dengan nutrien. Bakteria yang diinokulat ke dalam medium akan membentuk spora
apabila keadaannya kurang baik. Bauran bakteria-selut telah berjaya dirumuskan.
Kecekapan bauran untuk menghuraikan hidrokarbon telah diuji dari segi masa
penyimpanan, kesan suhu dan keberkesanan bauran dalam pelbagai jenis tanah yang
tercemar (1500 mg/kg Petronas Tapis A minyak mentah). Hasil daripada uji kaji ini, bio-
penghuraian optima bagi bauran ini adalah 0.5515 |ig/kg/hari/sel; kadar pertumbuhan
spesifik maksimum bagi bakteria ialah 0.1350 j"1 (Pada tanah jenis selut, 30°C). Suhu
merupakan salah satu faktor yang mempengaruhi keberkesanan bauran ini. Bio-
penghuraian adalah sangat rendah pada 4°C. Pada 20°C, kadar bio-penghuraian adalah
0.0551 [ig/kg/hari/sel (dengan kadar pertumbuhan spesifik yang maksimum; 0.0837 j-1).
Kadar bio-penghuraian dan kadar pertumbuhan specifik secara maksimum pada suhu
50°C adalah 0.0502 jig/kg/hari/sel dan 0.0563 j'l masing-masing. Jenis tanah yang
berlainan juga akan mempengaruhi proses bio-penghuraian. Kadar bio-penghuraian
hidrokarbon dalam tanah jenis selut, lumpur dan pasir adalah 0.5515 fig/kg/hari/sel,

0.2492 |ig/kg/hari/sel dan 0.1292 |ig/kg/hari/sel masing-masing.



Untuk memperolehi data bio-jisim mikrob dalam tanah yang lebih menyeluruh,
kedua-dua kaedah penentuan secara langsung (APHA, 1989) dan tidak langsung (Findlay
et al., 1989) telah diuji. Keputusan eksperimen menunjukkan bahawa, terdapat
perhubungan yang rapat antara bilangan sel dan kandungan phospholipids dalam sel.
Maka, kaedah penentuan mikrob dalam sedimen secara tidak langsung dengan

menggunakan phospholipid telah digunakan.



Bacterial-silt mixture has been formulated to degrade hydrocarbons in crude oil
contaminated sediments (1500 mg/kg Petronas Tapis A crude oil). The bacterial-silt
mixture was formulated by inoculating an active oil degrading bacteria isolated from
Malaysia marine environment into enriched marine silt. The spores forming characteristic
of this active oil degrading bacteria has made the formulated mixture a success.
Efficiency of the formulated bacterial-silt mixture has been assessed in terms of survival
rate, temperature effect, periods of storage and the efficacy of hydrocarbons degradation
in different types of crude oil contaminated sediments (1500 mg/kg Petronas Tapis A
crude oil). Assessments of the formulated bacterial-silt mixture reveal that, the optimum
biodegradation rate of this formulated mixture was 0.5515 [ig/kg/day/cell with a
maximum specific growth rate of 0.1350 hr'l (silt type of sediments, at 30°C).
Temperature was one of the factors that alter the biodegradation of the mixture.
Biodegradation rate of the hydrocarbons in crude oil contaminated sediments was
extremely low at 4°C. At 20°C, the biodegradation rate was 0.0551 jig/kg/day/cell
(Maximum specific growth rate; 0.0837 hr'l). Where as, the biodegradation rate and the
maximum specific growth rate at 50°C were 0.0502 ng/kg/day/cell and 0.0563 hr'L
Different types of sediments will also affect the efficiency of the bacterial-silt mixture.
The biodegradation rate in silt, clay and sand type of sediments were 0.5155

jig/kg/day/cell, 0.2492 fig/kg/day/cell and 0.1292 |ig/kg/day/cell respectively.
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In order to obtain a more representative data on sediment microbial biomass, both
direct (APHA,1989) and indirect (Findlay et al., 1989) sediment microbial enumeration
techniques were conducted. The results reveal that there was a very close relationship
between the cell counts and the phospholipids content in the cells. Thus, this technique

was selected for the determination of bacteria biomass in the sediments.



