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Ha U AF A MERFEREE L CIN LOBGEICEN /R Z L2 /R LT (F£5). 2 ZIZBWT, Rosch454
F5 ey N7 —AIT LD, R 16SrRNA #1577 > 7Y 2 ORI O FiEL2 S L, =
SR O TE L 5, L R DHEREMEE OFE L ~ L TOREICRII L2 (K 11). <2EH51, 2B

>
5. ha WA MUOFEREREE & CIN to s
Materials Inoculum C(%) N(%) P(%) K(%) C/N Composting period (day) References
OPEFB+decantor sludgc Carym:cm sp.. Sc_vta[idium sp., 3.1 313 Lé 23 10.1 33 [19]
Chaetomium sp., Scopulari-
opsis sp., Bacillus sp., Strep-
tomyces sp.
OPEFB+POME Agromonas, Aspergillus, 460 25 nd* nd* 183 35 [36]
Azotobacter, Bacillus, Cel-
lulomonas, Chaetomium,
Clostridium, Coprinus,
Microbispora, Penicillium,
Pseudomonas, Thermoac-
tinomyces, Trichoderma and
Trichurus
OPEFB+POME Trichoderma virens nd® 13 05 06 nd® 36 131
OPEFB+POME+Wheat floor  Trichoderma harzianum, Asper- nd* nd* nd* nd* nd* 60 [18]
gillus niger, Penicillium sp.
OPEFB+POME - nd® 157 021 065 236 70 2]
OPEFB+POME - 460 27 nd nod 20 60 [36]
OPEFB+POME - nd® 09 04 06 nd* 90 131
Shredded OPEFB+POME - 270 22 14 28 122 40 This study

anaerobic sludge

OPEFB oil palm empty fruit bunch, POME palm oil mill effluent, C carbon, N nitrogen, P phosphorus, K potassium

* nd not determine

Relative abund ance (%)

30

Composting day

Chlamydise
Synergideles
» Plnctomycetes
B Acidobacteria

™?
¥ Unclassified
B Verrvcomicrobia
B Euryarchseots
N Chloroflexi
m Bacteria
Bacteroidetes
8 Actinobscteria
B Prolechacteria
B Firmicutes

11. ME 16SrRNA BAn 17 > 7"V = o O FE Rk R R AT R

(i) A ICBEREME 2 A B3 2 7 O DA AEM O 53 & R

EFB-POME = > 7R A b X0, (DIEMIR R,
(3) U7 /N m—A0HENEZ IR L U CTHIMAE Ot - REZITY, AEHRICHONT, ~ b
UT 4w ¥ a ECOIEEOIRS NG I HICHURIRMEZRT 13 8K, 2 AR A MR 11 B, Rk
HE 8k 25 FRICAR D ZATE. D6 DI 2 FEOKERENM:Z [FIFIZA LT 72(X 12). 16S r RNA &5 7-fid
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BAE A2 <, —HRIIRAER Th o7, 7o, HMAREIREZ R I /ME X Citrobacter | ZJ& L TNz,
BRELIZ1LRD 55, 9ROGBEE L2~ Y FOREFIZIBWT, REEEEZ R L (7 13). <3
i 2, B DO-DIENAR >

Phylogenetic tree of multifunctional ——————
bacteria isolated from co-compost
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70 B 2Rk A2 T L RIRFIS, —EIFBRRICEB SN RENIC K VEIK 2 & B3Rl S 7= (K 16).
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Gut Microbiome Enterotyping

To identify the enterctype far monkey gut microbiome.
Rectangle in eclipse represent hacteria family/genus which
are enterotype 1o the samples (dot), Input file are genus
table and family table.

f—rour———|
oogtal g
angaar 52 s
am——ss o ———

angime_en, ;= 5.0 -4.8 -36 2.4 12 o L2 4 36 a8 &0
% w | eoga s
npEm_ foom. Y DA SCORE flog 16]

Genus level LEfSe. Results showed significant 2 fold differentiation (p<0.001) between morkeys
Genus in each corresponding monkey showed are 2 fold higher in abundance ascompared to other
monkeys,

el P b
O T Tt

pcpered
i e TR 1
A

Class 1 Enterotype Biomarker Genus Class 2 Enterotype Biomarker Genus

Breoncs,

promcs 5

Drobuata 114

Principal cocrdiante analysis | == I

. = | g M o
| ISR g | SE—— pA o e 3

18. RMAXAERHA (82) O T ud A7 2500 L EEFRIEHE B DR E

ERCBRT A5 R (WM 2 EBRIIEMMVECTH L2720, £EHIREN = ond
RN ®)) TRiCBE L L TORLET,

¥%51) M.H.M. Zainudin, N. Ramli, M. A. Hassan,Y. Shirai, K. Tashiro, K. Sakai, Y.Tashiro,
Bacterial community shift for monitoring the col lcomposting of oil palm empty fruit bunch and

palm oil mill effluent anaerobic sludge, < Ind Microbiol Biotechnol, vol. 14:1-9 (2017)

48 2) Clament Chin, Y. Furuya, Y. Tashiro, Y. Shirai, M.H. M. Zainudin, N B. Ramli, M. A.
Hassan, K. Sakai, Value Added Co-compost of Oil Palm Harbored with Multifunctional Bacteria
Beneficial to Industry, J Ind Microbiol Biotechnol, (Submitted)

]

¥#%53) S.S. Sharuddin, N. Ramli, D. M. Nor, M. A. Hassan T. Maeda, Y. Shirai, K. Sakai, Y.
Tashiro, A Remarkable Shift of Bacterial Community Dynamics in the Receiving River of Palm Oil

Mill Effluent Final Discharge, Journal of Environmental Sciences (Submitted)

348 4 ) T. H. Seng, K. Palaniveloo, J. Anilik, M. Vickeswaran, Y. Tashiro, C. S. Vairappan, K. Sakai,
Diversity and structures of soil bacteria in Sabah (Borneo) tropical forests, Microbial Ecology
(Under Review)

48 5)T. H. Seng, K. Palaniveloo, J. Anilik, M. Vickeswaran, Y. Tashiro, K. Sakai, C. S. Vairappan,
Old growth forest consists diverse community of dung beetles compared to logged forest and oil

palm plantation, Conservation Biology (In preparation)
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¥%E 6) Marcus Tin Hoe Seng, Digestive physiology of Bornean Primates evolve own gut

microbiome diversities, Nature Ecology and Evolution, (In preparation)
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