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How Important is the Integrated Biorefinery for Indonesia ?

Government Regulation on Energy Production

Strategy of Target of Energy Mix

Geothermal Renewable biofuel LiqUi(: Coal

Renewable .
1% eréi/rogy energy 5%
5%

Geothermal

2006 2025

= Government Planning untill 2025 : reduce utilization of fossil oil 20%
& support to increase utilization of biofuel (bioethanol, biodiesel) 5%

Presidential Regulation No.5 of 2006 “Utilization of Biofuel”

v’ Stock of fossil oil is
decreasing

v'Supply and distribution of
energy demand : still a
constraint

v Goverment Regulation
related to utilization of
fossil oil, biofuel etc.

v'Potency of local resources
: biomass materials

v'Bio-refinery instead of
Oil-refinery
v'Need to apply of

Integrated Biorefinery
technology



The Potential Cellulose (non-starch) Biomass in Indonesia

oo Place i T v  As a biomass feedstock, the ligno-
cellulosic materials are better for
utilization because there are non-edible

Rubber wood Sumatera, Kalimantan, 41

(TLDK) Java

Logging residues Sumatera, Kalimantan 45 19
Sawn timber residues Sumatera, Kalimantan 13 13 a n d n o CO m petiti O n p ro b I e m S bEtwee n
production residues | Java o 13 16 v . .
(BB Tran Taya, Maluku There are abundant Cellulosic materials
uear residues Java, Sumatera, Bagasse : _10 o o °
Sugar yesidues South Canetops:4 78 from agricultural waste fraction in
Rice residues Java, Sumatera, Husk: 12 I n dO nes i a
(RboRE) Kebmanton, Bt TS | S 9 0 v -
_ d . Lo o Cellulose-based biomass can be degraded
oconut E"esi ues umater:a, ava, el L 7 . .
QAT yVEE) Sl I L by microbe and convert into valuable &
Sumatera new areas: Empty fruit bunch (EFB): . .
Srdbelic. | i Bt = 67 functional product for human life
Irian Jaya Palm shells (PKC): 1.2

v' Need Effeciency process : Biotechnology
approaches will be focused on the
development of microbes “cell factory”
for production of chemicals and fuels
from cellulosic materials

= Need to search microbial source and appropriate biomass
= Screening microbes for bioctalyst production that suitable or
degrading the biomass.

. Source: ZREU (Zentrum fur rationell Energieanwendung und Umwelt GmbH), 2000. Biomass in Indonesia-Business Guide



POTENCY OF MICROBIAL RESOURCES (INDONESIA)
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JST-JICA SATREPS PROJECT FY 2010-2015
International Standardized Microbial Resource Center to

Promote Life Science Research and Biotechnology
Establisment of Indonesia Culture Collection (InaCC)
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LIPI

v" Microbes Collection : More than 10.000 Strains (Bacteria, Actinomycetes, Fungi,
Yeast, Bacteriophage)

v" Need to be explore : bioprospective

v" Need collaborative work : multi-disciplinary

v Access and Beneflt Sharing of Local Microbes

= TS

v Key-point . How to utilize this collection of microbes to support
research on Integrated Biorefinery ?
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Prospect of Research Related to Bio-Process, Biorefinery and $
Bioproduct based on biomasses (celllulose and microbes) LIPI
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¢ Indonesian Culture N
Source of microbes Collection (InaCC) : T :
»l ollection (InaCC) \ Biodiesel, Biohydrogen
and enzymes \  Collection of microbes & | / )
genetic resources Bioethanol ect.

Biomass waste of

Sources and diversit ; )
y horticulture, agriculture

of biomass Collection of Plant Functional food, Enzymes,
- Microbiology, Biology Potential Microbes etc

Sources of » Moleculer, Biochemistry,

Technology Bioprocess/Biorefinery
\__Engineering, Biomaterial Biomaterial, Bioplastic,
e ) :

Source of rG._-s.e.archer » Laboratorium, equipment Nano-material etc
and facilities for integrated research

\. J

LIPI has been developing research topics on Bioprocess-Biorefinery technology
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Supporting Research on Integrated Biorefinery Technology
based on Biotechnology Approach

No Topics Fiscal Year Project
- . . I jan Insti ]
1 |Utilizaton of palm kernel cake for functional food production | 2006-2008 geopesas n;ﬁ;';')te BT
Utilization of Indigenous potato (Porang ; Amorphophallus
2 onchophyllus) for manno-oligosaccharides production using | 2007-2013 |ITSF Toray grant, RistekDikti, LIPI
mannanase
3 Analysis of po.lyarorr.latlc hydr9carbon-d|oxygenase gene 2010 Research Grant, ITSF Toray
from Indonesia Marine Bacteria
Utilization of carbohydrate from local potato : Umbi Kentang Indonesian Institute of Sciences
4 Hitam (Coleus Tuberosus Benth.), Ubi Kayu (Manihot 2011-2013 (LIPI)
Esculenta) & Tacca (Tacca Leontopetaloides)
c Utlllzatl?n of cellulose-based biomass for bioethanol 2013-2103 ITSF Toray grant, LIPI
production
. . . I jan Insti ]
Production of xylo-oligosaccharides from xylan baggase, LU LR GO
6 . . 2016-2018 (LIPI)
manno-oligosaccharides from sugar palm
Development of integrated biorefinery technology based on
7 |Biotechnology approach for potential microbes, biocatalyst 2013-now AL T T

and biofuels production

Biotechnology LIPI

*internal collabarotion Research at Indonesian Institute of Sciences
Managed by researcher from Research Center for Biotechnology LIPI




International Collaborative Work :
Supporting Research on Integrated Biorefinery Technology

No Topics Fiscal Year Project

1 |Isolation of indigenous microbes fron Indonesia Environment, 2002-2010 NBRC-NITE
Isolation and characterization of crude oil-degrading

2 ) ) 2005-2009 NEDO
bacteria from Indonesian seawater
Development of Consolidated Bio-Proccesing (CBP) for

3 Bioethanol and Manno-Oligosaccharides Production by 2011-2013 JSPS-LIPI Bilateral Project
Yeast Cell Surface Engineering
Development of Internationally Standarized Microbial )

4 2010-2015 JST-JICA SATREPS Project
Culture Collection in Indonesia
Innovative Bio-Production Indonesia (iBiol): Integrated Bio-

5 |Refinery Strategy to Promote Biomass Utilization using 2013-2018 JST-JICA SATREPS Project
Super-microbes for Fuels and Chemicals Production
Producing Biomass Energy and Material Through )

6 2015-2020 JST-JICA SATREPS Project

Revegetation of Alang-Alang (Imperata cylindrica) Fields




Research Supported by JST-JICA SATREPS Program

-

» Satreps | : Development of Internationally Standardized \
Microbial Resources Center As A Core of Biological
Resources Center to Promote Life Science Research and
Biotechnology (JFY2010-2015)

» Satreps Il : Innovative Bio-Production in Indonesia
Biorefinery (iBiol): Integrated Bio-Refinery Strategy to Promote
Biomass Utilization using Super-microbes for Fuels
and Chemicals Production (JFY 2013-2018)

Biomass > Satreps Il : The Project for Revegetation of Alang-alang
(Imperata Cylindrica) Field Combined with Sustainable

Production and Utilization of Biomass for Food and Energy
Solution (JFY 2015-2020)




P oo s s JST-JICA SATREPS PROJECT JFY2013-2018

Indonesian Institute of Sciences

LIPI
Innovative Bio-Production Indonesia (iBiol) :
Integrated Bio-Refinery Strategy to Promote Biomass Utilization using Super-microbes
for Fuels and Chemicals Production
: : v’ Effeciency process : focus
‘{) KOBE Five Key Technologies
4 Q s y 9 on the development of

microbes “cell factory”
for production of
chemicals and fuels from
lignocellulosic materials

Yeast Cornebacterium Fungi Actinomycetes E.coli

[3] Microbe breeding

Bio-based

v’ There are five key
technologies will be
developed in this project
to Development of
Integration system :

H *\»\ o o
Biomass [1] Pretreatment [?i]egl:az g::ia:)t:‘c [4] Fermentation [5] Separation c\; emicals Consolidated Bio-
in Indonesia . .
[61Synthesis  processing (CBP)

[7] Integration of process



Main Activities & Structure of Integrated Bio-Refinery Research

o r. Chiaki ino roject Leader from Japan
[1] Establishment of MR (Project Leader from lapan) _ o
Output 5 : Feasibility Study and Promotion of Integrated Bio-refinery

pretreatment protocol I | | |
[2] Screening .of degradatl?n p— e " oupna:
enzymes for ligno-cellulosic . foheenwe T SRORN
degradation prtocal L lgnocalens e
[3] Microbe breeding for
chemical and fuel fermentation (Project Leader from Indonesia)
[4] Establishment of efficient | | |

o Research Center for Research Center for Research Center for
separation tech nOIOgy Biomaterials, LIPI Biotechnology, LIPI Chemistry, LIPI
[5] Challenging of chemical
SynthESiS Of biO-baSEd p0|ymer Research Center for Dep_artmt?nt ofc_hemi_cal Research Center for

o Biology, LIPI Englne;erlr:ig, Unl_ver5|ty Biomaterials, LIPI

from separated chemicals of Indonesia

[6] Feasibility study of

Purpose of the Project

integrated process Establishment of Bio-refinery research center in Indonesia,
[7] Promotion of bio-refinery especially for utilization of lignocellulose biomass to produce bio-fuels and bio-
platform into industry etc. chemicals product using super-microbes




Current Progress on Establisment of Integrated Biorefinery Project

v'Developing of Cell factory for Biocatalyst production and Fermentation of
biomass are in progress

v'Once we got the Cell factory based on indigenous microbes, we can
produce several type of biocatalyst that can be utilized in many industries

v'Construction of Cell Factory (microbe-breeding) will be continuesly
conducted since the number of biomass type and biodiversity of microbes
increase

v'Making alliances among multidisciplinary scientists are important to
proceed the implementation of this integrated technology

v For disseminate the integrated technology into industry, we should make
special effort and expand the linkage among researchers, stakeholders
and industries




Supporting Activites for Integrated Biorefinery Project

v’ Workshop, businees meeting Indonesia and Japan
Company : implementation of Biorefinery technology
v" Full Supported by Japan Science & Technology, JICA, LIPI

March 2016 January 2017




Supporting Activites for Integrated Biorefinery Project
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Sakura Exchange Program in Science
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=

v' The Japan-Asia Youth Exchange Program in
Science (SAKURA Exchange Program in
Science: SSP) is a program to invite Asian
young people to Japan for a short-term visit to
encourage their dreams and enhance their
levels in science and technology through
exposure to Japanese science and technology.

v 10 young researcher/student from LIPI,
RistekDikti, IPB, ITB and Ul

v The purpose of this Sakura Program is
"Promoting and Introduction of Biomass
Utilization = Advanced technology for
Producing Valuable Bio-product to Young
(Candidates) Researchers”




Supporting Activites for Integrated Biorefinery Project

Research Center for Biotechnology LIPI accepted an certificate as
Center for Excellence on Integrated Biorefinery in Indonesia from
Ministry of Research, Technology and Higher Education

| Deklarasi Pusat Unggulan Ipter |
| Apresiasi BPPD Berkinerja Utams |
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| Penyerahan Sertifikat Akreditasi Pranata Litbang |
| Apresiasi Industri pemanfaat Hasil Litbang Unggulan PUI |
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Indonesian Center of Excellence (CoE)
Ministry of Research, Technology and Higher Education

» An effort to improve nations’s competitiveness through the quality of the research institutions
» Developing research institutions to produce innovative research for the benefit and welfare of the people
» Supporting for making a core research center in specific fields
CoE for Palm 0il (2011)
CoE for Coffee and Cocoa (2013)
CoE for Tropical Horticulture (2013)
5 BN W SCE UL S CoE for Rubber (2014)

* INDONESIAN CENTER OF EXCELLENCE. * CoE for Legumes and Tuber Crops (2014)
CoE for Biotechnology and Bioindustry (2014)
CoE for Rice Crops (2015)

CoE for Coconut Palm (2016)

CoE for Lignocellulose (2016)

CoE for Integrated Biorefinery (2016)

MINISTRY OF AGRICULTURE

An effort to improve nation's competitiveness

through the quality of the research institutions



http://iopri.org/
http://www.itd.unair.ac.id/
http://biofarmaka.ipb.ac.id/
http://iccri.net/
http://puslitkaret.co.id/
http://balitkabi.litbang.pertanian.go.id/en/
http://www.iribb.org/
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