ABSTRACT

Sago starch processing is a major industry in the state of Sarawak, and tones of sago solid
wastes and wastewater are produced everyday polluting the natural environment. There have
been many reports on the potential of sago wastes o be utilized {or various applications
mvolving microorganisms, however to date, information on the bacterial population from sago
wastes remain unknown. Therefore, this study was conducted to investigate the bacterial
population from sago solid waste and wastewater produced during sagoe starch extraction using
metagenomic approaches. Total DNA was extracted directly from sago solid waste and
wastewater, and analyzed using the 16S tDNA PCR-DGGE and 16S rDNA cloning libraries.
The results of PCR-DGGE showed the transition of dominant bacterial groups as sago solid
waste ages in the environment. This transition of bacterial groups also revealed the biochemical
degradation process which may occur during the degradation of sago solid wastes. Four cloning
libraries were successfully constructed from sago solid wastes of varying age. DNA sequencing
results showed the overview ol predominant groups ol bacteria in each samples. The most
abundant phyla of bacteria in sago wastes were proteobacteria (52%), fumicutes (21.5%) and
bacteroidetes (15.3%). All the samples have shown different representatives ¢f dominant
bacterial species. In addition, 10% of the operational taxonomic units ((TUs) had no closely
related group in databases. In conclusion, the [indings in this study revealed for the {rst time
the bacterial diversity and their possible role in sago waste degradation in the environment using
metagenomic approaches. This new information may be utilized to develop more solutions for
utihzing sago waste efficiently and curb environmental problems relating to sago solid wastes

and wastewater.
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Analisis Metagenomik Terhadap Komuniti Bakteria di dalam Sisa Buangan Sagu
ABSTRAK
Pemprosesan tepung sagu merupakan industri yang besar di dalam negeri Sarawak,
pengeluaran sisa buangan pepejal dan sisa air buangan yang banyak melalui industri ini
menyebabkan pencemaran. Sisa buangan sagu telah banyak digunakan dalam penyelidikan
mikroorganisma, walaubagaimanapun maklumat tentang populasi bukteria di dalam sisa
buangan sagu masih belum diketahui. Tujuan kajian ini adalah untuk mengkaji identiti bakteria
yang terdapat dalam sisa buangan sagu melalui pendekatan metagenomik. DNA daripada sisa
buangan sagu telah diekstrak dan diselidiki melalui PCR-DGGE dan perangkaan cloning 16§
rDNA. Hasil kajian mendapati bahawa pendekatan PCR-DGGE menunjukkan transisi bakteria
yang dominan di dalam sisa buangan sagu yang mereput. Bakteria ini menunjukkan bahawa
proses degradasi mungkin berlaku semasa pereputan tersebut. Sebanyak empat rangka kloning
telah berjaya dihasilkan daripada sisa buangan sagu pepejal dan air buangan yang melalui
tempoh pereputan yang berbeza. Penjujukan DNA telah menunjukkan bakteria uwtama yang
terdapat dalam setiap sampel. Kumpulan vang paling banyak ialah proteobakteria (32%),
Sfirmicutes (21.5%) dan bacteroidetes (15.3%). Kesemua sampel menunjukkuan beberapa
bakteria dominan yang berbeza mengikut sampel. Tambahan pula, 10% OTUs tidak
mempunyai sebarang persamaan di dalam simpanan data. Sebagai kesimpulan, kajian ini telah
menunjukkan kepelbagaian bakteria di dalam sisa buangan sagu buat pertama kalinya melalui
pendekatan metagenomik, Maklumat ini boleh digunakan untuk menyelesaikan masalah

penggunaan sisa buangan sagu untul mengelakkan pencemaran alam sekitar
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