
ABSTRACT 


Sago starch processing is a major industry in the st~te of Sa rawak, and tones of sago so lid 

wastes and wastewater are produced everyda y polluting the natural environment. There have 

been many repol1s on the potential of sago wastes to be utilized for various appli ca tions 

involving microorgani sms, however to date, infol111ati on on the bacterial population ii·om sago 

wastes remain unknown. Therefore, this study was cond ucted to investigate the bacterial 

popu lation li·om sago solid waste and wastewater produced during sago starch extraction using 

melagenomic approaches. Tota l DNA was ex tracted directl y from sago solid waste and 

wastewater, and aml yzed us ing the 16S rONA peR-DGGE and 16S rONA cloning librari es. 

The results of peR-DGGE showed the transiti on of dominant bacterial groups as sago sol id 

waste ages in the environment. This transition of bacterial groups also reveal ed the biochemical 

degradation process which may occur during the degradation of sago solid wastes. Four c loning 

libraries were success full y co nstllJcted from sago so lid wastes of varying age. DNA sequenc ing 

resu lts showed the overview of predominant groups of bacteria in each sampl es. T he most 

abundant phyla of bac teria in sago wastes were proteobacteria (52%), fil111i c Ules (21.5%) and 

bacteroidetes (1 5.3%). All the samples hav e shown dijTerent representati ves of dominant 

bacterial species. In addition, 10% orthe operational taxonomic units (OTU s) had no c losely 

re lated group in databases. In conclus ion, the findi ngs in this s tud y revea led for the first time 

the bacteria l di vers it y ancl the ir possibl e ro le in sago waste degradation in the enviro nment us ing 

metagenomic approaches. This new information may be utilized to develop more solutions fo r 

utilizing sago waste efficiently and curb environmental problems relating to sago so lid wastes 

and wastewater. 
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Analisis Melagenomik Terhadap KOlllunili Bakleria di dalam Sisa Buungan Sagu 

ABSTRAK 


Pemprosesan tepung sagu merupakan industr; yang besar di da/am neger; Sarawak, 

penge/uaran sisa buangan pepeja/ dan sisa air buangan yang banyak melalui industr; ini 

menyebabkan pencemaral1. Sisa buangan sagu telail banyak digunakan dalam penyelid;kan 

mikroorganisma, wa/aubagaimanapun maklumat ten tang popu/asi bukteria di da/am sisa 

/mangan sagu masih be/um diketahui. Tujuan kajian ini adalah untuk mengkaji identiti bakteria 

yang terdapat dalam. sisa buangan sagu melalui pendekatan metagenomik. DNA daripada sisa 

buangan sagu telah dieks trak dan diselidiki melalui PCR-DGG£ dan perangkaan cloning 16S 

rDNA. Hasil kajian mendapati bahawa pendekatan PCR -DGGE menunjukkan trans;si bakleria 

yang dominan di da/am sisa buangan SQb,TU yang merepul. Bakteria ini menunjukkan bahawa 

proses degradasi mungkin berlaku semasa pereputan tersebut. Sebanyak empal rangka leloning 

lelah berjaya dihasilkan daripada sisa bllangan sagu p epeja/ dan air buangan yang melalui 

lempoh perepuwn yang berbeza. Penjujukan DNA telah menunjukkan bakleria ulama yang 

terdapal dalam setiap sampel. Kumpalan yang paling banyak ia/a" proleobakleria (52%), 

firmicules (21. 5%) dan bacteroideles (15.3%). Kesemua sampe1 menun)ukkun beberapa 

bakteria dominan yang berbeza mengikuc sampel. Tambahan pula, J0% OTUs lidak 

mempunyai sebarangpersamaan di da /am simpanan data. Sebagai kesimpulan, kajian ini lelah 

mcnunjukkan kepe/bagaian bakleria di da/am sisa I",angan sagu /Jua l pertama kalinya melalui 

pendekatan melagenomik. Maklumat ini balch digunakan un/uk menyclcsaikan masalah 

penggunaan sisa buangan sagu unluk mengelakkan pencemaran a/am sekilar 

Kala kunci: Sisa buangan sagu, melagenomik, DGGE, perangkaan kloning, divers;li bakleria 
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