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Conference Program
PROGRAM OVERVIEW
Date
rd

13 Dec 2021

Time

Zoom Vitual Conference

9:30 am – 9:40 am

introduction by Dr. GENG Anli, President,
BioEnergy Society of Singapore

14th Dec 2021

9:40 am – 11:00 am

Keynote Speech Session I

11:00 am – 13:00 pm

Industrial talk _ Session I

13:00 pm – 14:00 pm

Lunch break

14:00 pm – 16:00 pm

Industrial talk _ Session II

16:00 pm – 18:00 pm

Industrial talk _ Session III

18:00 pm

End of Day 1

9:00 am – 10:20 am

Keynote speech _ Session II

10:20 am – 12:20 am

Academia talk _ Session I

12:20 pm – 13:00 pm

Lunch break

13:00 pm – 15:00 pm

Academia talk _ Session II

15:00 pm – 17:00 pm

Academia talk _ Session III

17:00 pm – 17:10 pm

BESS Achievement Award announcement

17:10 pm – 17:30 pm

BESS AGM 2020

17:30 pm

End of Day 2
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Day 1 – 13th Dec 2021
9:30 am – 9:40 am: Introduction
Dr. Geng Anli, President, BioEnergy Society of Singapore

9:40 am – 11:00 am: Keynote speech _ Session I

Session Chair: Prof. TONG Yen Wah, Department of Chemical and
Biomolecular Engineering, National University of Singapore.
9:40 am – 10:20 am: Possibilities and constraints to reduce the environmental
footprint of the food biotechnology pipeline, by Prof. Nic LINDLEY, Senior
Scientific Advisor, Director Discovery and Biotransformation, Singapore
Institute of Food and Biotechnology Innovation (SIFBI), A*Star, Singapore
10:20 am – 11:00 am: Zero-waste upcycling food and agriculture by-product through
fermentation, by Dr. Anli GENG, President, BioEnergy Society of Singapore.
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Possibilities and Constraints to Reduce the Environmental Footprint of the
Food Biotechnology Pipeline
Prof. Nic LINDLEY
Senior Scientific Advisor, Director Discovery and Biotransformation, Singapore Institute of
Food and Biotechnology Innovation (SIFBI), A*star, Singapore
Email: nic_lindley@sifbi.a‐star.edu.sg
Abstract
Our agricultural system (from farm to fork and beyond) has gained in land use efficiency quite remarkably
to meet the challenge of an ever‐growing world population, but contributes significantly to global climate
change, ultimately decreasing the available surface for agricultural exploitation. Livestock farming which
is a dominant factor in land use has progressed over the last 20 years to reduce this environmental
footprint but remains a major source of greenhouse gas emissions and is not sustainable with a view to
meeting the targets fixed at a global level. In addition, about a third of agricultural production is lost and
contributes above 10% of total emissions. To this we need to consider also some of the transformation
efficiency when we use agricultural feedstocks for biotechnology. As we move towards a closed cycle
bioeconomy thought needs to be given as how to best use our available land surface and maximize useful
transformation of the agricultural output. Biotechnology can contribute positively with high efficiency
synthesis of some of the plant metabolites present at very low concentrations but needed as specialty
ingredients, but also by rational and intensified transformations to generate food and feed supplements
to reduce waste. However, part of the transformation process inevitably leads to what is ultimately going
to be a waste stream and effort needs to be made to re‐introduce such waste streams into novel
bioconversions. These concepts will be discussed with chosen examples to illustrate some of the
possibilities that can minimize the environmental footprint but also some of the constraints which
currently limit this approach.

Speaker’s biography
Nic Lindley completed his studies, PhD and first post‐doc in UK before taking on a
prestigious Royal Society Fellowship in Toulouse, France where he built his research
career initially in industrial microbiology before initiating one of Europe’s first metabolic
engineering teams in 1991 working predominantly on lactic acid bacteria and the amino
acid producing Corynebacterium. He was appointed as Executive Director of the Toulouse
Biotechnology Institute in 2014, position he held until 2015. He was also director of the
Toulouse Genomic Platform from 2011‐2016. In late 2015, he initiated an interaction with ASTAR to
develop the Biotransformation Innovation Platform and became the founding director in 2016 when he
took on a sabbatical 3 year leave from his CNRS research Director position in France to build this new
platform in Singapore. In 2019 this platform was fully integrated into the new ASTAR RI SIFBI (Singapore
Institute of Food and Biotechnology Innovation). Dr Lindley retains a role as senior scientific advisor at
SIFBI though now based back in France where he has a similar position sharing his time between his old
laboratory (TBI) and the more industry facing Toulouse White Biotechnology spin‐out structure. In
addition, he has taken on a key role with scientific due diligence for several venture capital companies
specializing in circular bioeconomy start‐ups in the novel food and renewable chemicals domains.
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Zero‐waste Upcycling Food and Agriculture By‐product through Fermentation
Anli GENG
President, BioEnergy Society of Singapore
Senior Lecturer, School of Life Sciences and Chemical Technology, Ngee Ann Polytechnic
Email: gan2@np.edu.sg

Abstract
Food and agriculture industries produce large amount of residues or by‐products every year along the
entire food processing and storage chain. These include pomace, fruit, and vegetable peels; husks, bran,
and germ of cereals; pods and stalks. They account for about 30% of the processed raw material mass.
They are rich sources of high value components such as polysaccharides, sugars, proteins, dietary fibres,
fatty acids, flavours and aromas, and bioactive compounds. Attempts are being made to add values to
such by‐products through extraction processes or chemical and biological reactions. Among them,
bioconversion, or fermentation, is playing an important role in their valorization. Fermentation is a well‐
known technique for the production of fermented food, such as bread, wine, beer, yogurt, cheese and
pickles etc. It enhances food flavour and increases food nutrient level and digestibility. In addition, it
lengthens food shelf life. For the valorization of food and agriculture by‐products, fermentation converts
them to higher value products, such as enzymes, microbial proteins and lipids, fuels and chemicals, and
animal feed. In addition, fermentation also extracts the nutritional value and decreases the toxicity of
these by‐products. This presentation provides a comprehensive overview on the roles of fermentation on
the upcycling of food and agriculture by‐products and its contribution to the circular economy. Its
potential in generating novel food and ingredients will also be discussed.

Biography of Speaker

Dr. Geng Anli is currently the President of the BioEnergy Society of Singapore (BESS).
She is a Senior Lecturer at School of Life Sciences and Chemical Technology of Ngee
Ann Polytechnic. She is a cofounder and Director of Sunvisiae Biotech Pte Ltd. Prior to
joining Ngee Ann Polytechnic, she worked at the Institute of Environmental Science
and Engineering (IESE) as a Research Scientist and group leader. Dr. Geng obtained her
Ph. D in Chemical and Environmental Engineering from the National University of
Singapore (NUS) under a government scholarship. She received her M. Eng and B. Eng
degrees in Biochemical Engineering from Tianjin University, P. R. China. Dr. Geng has
more than 20 years R&D experience, working extensively on environmental
biotechnology, green energy technology and industrial biotechnology, having expertise in microbial strain
development and fermentation. Her current research focus at Ngee Ann Polytechnic is development of
novel biocatalysts and bioprocesses for bioconversion of lignocelluloses to value‐added products such as
fuels and chemicals, industrial enzymes, novel nutraceutical ingredients, and novel foods. She obtained
Ngee Ann Polytechnic Staff Excellence Award ‐ Technology Award and Institution of Chemical Engineers
(IChemE) Singapore Award on Sustainable Technology in 2012.
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Day 1 – 13th Dec 2021
Industrial Talks
11:00 am – 13:00 pm
Session I:
Session Chair: Dr. Lianghui JI, Director and Senior Principal Investigator,
Temasek Life Science Laboratory, Singapore.
11:00 am – 11:40 am: Achieving the zero-waste target - engaging the community, by
Mr. Gin Keat ONG, Chairman, Zero Waste SG.
11:40 am – 12:20 pm: Bio-valorization of food processing and agriculture byproducts into alternative protein, Mr. Shiva SUSARLA, Founder, FeedWerkz
Pte. Ltd., Singapore.
12:20 pm – 13:00 pm: Black solider flies as a source of novel biomaterials, Mr. Jun
Wei PHUA, CTO and Co-Founder, Insectta Pte. Ltd., Singapore
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Achieving the Zero‐Waste Target ‐ Engaging the Community
ONG Gin Keat
Chairman, Zero Waste Singapore
onggksg@gmail.com

Abstract
Zero Waste Singapore “ZWSG” is a Singapore registered charity leading the drive towards zero waste
in Singapore, through education and advocacy. ZWSG engages the public and corporates on the 3Rs
(Reduce, Reuse and Recycle). Its four key focus areas are plastic disposables, food wastes, household
recycling and organizational waste. Its current programs include Zero Waste Schools. Bring Your Own
Container.
ZWSG advocates not just sustainable living but a future cradle to cradle economy where waste
becomes non‐existent through the combined efforts of communities.
Further details can be found at http://www.zerowastesg.com/
Speaker’s biography
GK is an experienced lead in sustainable businesses in regional projects & business
development including design, planning, implementation. His expertise covers
sustainability/environmental, industrial, marine/oil & gas sectors.
His experiences include the conversion of industrial solid waste to value‐added
resources, biomass waste conversion to energy, municipal waste management,
wind/solar hybrid applications, desalination systems and heat transfer equipment. He advises foreign
organizations in Singapore and the ASEAN region on advancing sustainability issues including on the
ground solutions for urban and rural environments.
GK is the Chairman of Zero Waste Singapore.
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Bio‐valorization of Food Processing and Agriculture By‐products into
Alternative Protein
Shiva Susarla
Founder
FeedWerkz Pte. Ltd.
30 Cecil St, #19‐08 Prudential Tower, Singapore 049712, Singapore

shiva@feedwerkz.com

Abstract
FeedWerkz is a start‐up company valorising surplus biomass streams into insect protein that can be used
in the animal feed industry.
Currently focusing on the pet food market, FeedWerkz uses its proprietary F‐B‐Rf technology stack to
create optimal feedstock blends using surplus biomass streams such as those from restaurants, food
processing and agriculture processing industries. These feedstock blends are used to optimally rear the
black soldier fly insect larvae, which are then rendered into high value protein biomass for use in animal
feeds.
In this talk, we describe the challenges in the valorization process and identify areas of further research.

Speaker’s biography
Shiva Susarla is the Founder of RENERGII and FeedWerkz. He has many
years of experience in circular economy and cleantech innovation and
investments. He is also a Fellow of the prestigious Edmund Hillary
Fellowship.
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Black Solider Flies as a Source of Novel Biomaterials
Jun Wei PHUA
CTO, Co‐Founder
Insectta Pte. Ltd.
60 Jalan Penjara, S149375
Singapore
junwei.phua@insectta.com
Abstract
The rapid growth of the black soldier fly industry, fuelled by the increasing awareness of sustainability,
has led to the production of an alternative source of protein and fats for the animal feed industry.
However, the industry also produces massive amounts of by‐products that do not have a high commercial
value. Insectta has developed a method to obtain soluble calcium, chitin, and unprecedented amounts of
melanin from these by‐products. These biomaterials may be used in a wide variety of industries, from
cosmetics to electronics and regenerative medicine. The presentation will discuss emerging opportunities
in these fields, which will allow for the black soldier fly industry to feed, power, and heal.

Speaker’s biography
Jun Wei graduated from the National University of Singapore with a BSc. in Life
Sciences (Highest Distinction). He co‐founded Insectta in 2018 and spearheaded the
development of black soldier fly biomaterials for the company. He actively
collaborates with researchers, both internationally and locally, on the applications of
these biomaterials.
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Day 1 – 13th Dec 2021
14:00 pm – 16:00 pm
Session II
Session Chair –Prof. LI Chuanzhao, Programme Director in Chemical
Engineering, Singapore Institute of Technology
14:00 pm – 14:40 pm: Returning to the same point, Mr. William LEONG, Founder,
Mushroom World, Singapore.
14:40 pm – 15:20 pm: On demand renewable micro CHP, Mr. Michael McCann,
Managing Director, Uniflow Power Ltd., Australia.
15:20 pm – 16:0 pm: Black soldier fly (Hermetia illucens) frass as biofungicide
against Fusarium Oxysporum, by Siti Rasila Ainaa Mohd Rasli, Nutrition
Technologies SDN BHD.
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Returning to the Same Point
Leong William
Founder
Mushroom World
Main Address: 10 Anson Rd, #03‐22, Singapore 079903.
Operation Address: 21/18 Soi KumYang Moo 7, Chalong
Subdistrict, Mueang District, Phuket City.
liam@mushroomworld.com.sg

Abstract
Creating ‘Green’ wealth from agricultural waste
Mycelium‐based composites are a green alternative class of sustainable and affordable materials that
have been recently introduced into packaging, lifestyle design, and architecture as a solution to non‐
degradable synthetic materials. The mycelium‐based materials are natural polymeric composites that
require minimum energy for production, and their attributes can be adjusted by altering their medium.
Mushroom World uses mycelium as a binder to hold together wood particles for panelling, as well as for
lightweight packaging. To display the potential of mycelium‐based composite for their use within the
construction sector in the form of thermal and acoustic insulation as well as wall cladding are still in its
exploratory stage.

Speaker’s biography
A Mushroom World in Every Home is my true Vision. Delivering a Safe,
Secure & Sustainable statement to the millions of people is my Mission.
Instilling the belief into a team to achieve the above provides me with
tremendous fulfilment.
Leong William holds a deep mushrooms cultivation certificate & a medicinal
mushroom cultivation certificate. He has great experience in growing varieties of
edible and medicinal mushrooms. Currently, he manages and own a one Rai
mushroom cultivation centre in Thailand, Phuket.

15

On Demand Renewable Micro CHP
Michael McCann
Managing Director, Uniflow Power Ltd
Suite 3, Level 3 Endeavour House, 1 Franklin Street,
Griffith ACT 2603 Australia
michael.mccann@uniflowpower.com

Abstract
Uniflow Power Ltd is an unlisted public company in Australia dedicated to commercializing a new
renewable energy technology, the Uniflow Cobber. The Cobber is a patented, small scale, biomass
fuelled, external combustion steam engine. Presently designed for production of around 4.5kW of
electrical power and 20kW thermal energy, the Cobber has the potential to displace fossil fuels including
diesel, petroleum, coal and kerosene in some applications. The Cobber is patented across major
identified markets globally and has applications in both developed and developing economies. This
combined heat and power generator is entirely mechanically controlled and is fuel agnostic. The Cobber
has had some field testing using a variety of organic materials in India and Australia, however, more
extensive trials are now planned. The Cobber can use locally available fuels such as some woody crop
wastes, to produce useful energy sufficient to power small scale village industries in rural and remote
locations.
Global opportunities for both biomass fuelled heat and electricity applications are forecast to increase
significantly over the coming decades to meet emissions reduction targets, such as those outlined in
the International Energy Agency’s roadmap for the global energy sector to reach net zero emissions by
2050. The Cobber can also specifically address SDG 6 and SDG 7 of the United Nations as part of poverty
alleviation and economic development programs in agricultural economies. Uniflow Power has offices
in Australia, Singapore and India. Further details can be found at www.uniflowpower.com.

Speaker’s biography: Michael McCann
Michael McCann has been involved in new technology and renewable energy for
more than two decades. Michael was closely involved in Australian energy markets at
a time when energy efficiency and renewable energy markets developed rapidly in
Australia.
Michael as Managing Director of Uniflow Power Ltd has worked closely with the
inventor Ted Pritchard on this unique small scale decentralized biomass energy
generator. Michael is responsible for Uniflow Power’s strategy and driving its
technology/product development, partnerships and future global rollouts.
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Black Soldier Fly (Hermetia illucens) Frass as Biofungicide against Fusarium
Oxysporum
Siti Rasila Ainaa Mohd Rasli
Research Scientist
Nutrition Technologies Sdn Bhd
NO 1 & 3 Jalan SILC 2, Kawasan Perindustrian SILC,
79150, Nusajaya, Johor, Malaysia
rasila@nutrition‐technologies.com

Abstract
Fusarium wilt is a widespread plant disease caused by the soil‐inhabiting phytopathogen fungus Fusarium
oxysporum. Several hundred crop species are susceptible, including economically important food crops
such as bananas, sweet potatoes, tomatoes, and legumes. Black soldier fly larvae (BSFL) is an insect that
is increasingly used to efficiently convert organic waste into high‐quality protein and fat that can be used
in the animal feed industry. BSFL also generates a useful by‐product called frass which can be used as a
fertilizer and potential biofungicide. BSFL frass is a mixture of mainly BSFL faeces, substrate residues, and
the BSF cuticle, which promote beneficial microbial proliferation in the soil. Frass has been shown to
contain microbes with antifungal activity, antimicrobial peptides, and chitin that is able to inhibit
phytopathogenic fungal growth. The main objective of this study was to evaluate the suppressive effect
of BSFL frass tea against phytopathogen F. oxysporum. The effects of nutrient additives and aeration
during brewing on the inhibitory activity of the BSFL frass tea were also investigated. The frass was
incubated in water and nutrient broth, separately, with and without aeration. The in vitro assays were
done using a disk diffusion method on Mueller Hinton agar (MHA). The results showed the suppressive
effect of the BSFL frass tea against mycelial growth of F. oxysporum up to 90%. No efficiency effect was
indicated with the addition of nutrient additives and aeration on the suppressive effect of the BSFL frass
tea. This study demonstrated the potential of BSFL frass as a promising biofungicide to control the growth
of the economically important phytopathogenic fungi F. oxsysporum.

Speaker’s biography
Rasila is a research scientist for the biotechnology team at Nutrition
Technologies. Having graduated with MSc in Microbiology and BSc (Hons) in
Plant Science, deepens her interest in sustainable science. Her master’s project
involves the use of agricultural waste to immobilize microbes and treating crude
oil pollution in soil. Her current research projects include the study of insect
protein, oil, and frass as sustainable sources to provide for humans and the
environment.
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Day 1 – 13th Dec 2021

16:00 pm – 18:00 pm
Session III
Session Chair: Dr. Simon ZHANG Congqiang, Singapore Institute of Food and
Biotechnology Innovation (SIFBI), A*star, Singapore
16:00 pm – 16:40 pm: Promising attributes of black soldier fly (Hermentia illucens)
frass for biofertilizer applications, by Jennifer Eyahmalay, Nutrition
Technologies SDN BHD.
16:40 pm – 17:20 pm: Using IoT and AI for industrial insects farms, by Dr. Dmitry
MIKHAYLOV, CTO, Entomo Ventures Pte. Ltd.
17:20 pm – 18:00 pm: How AFFIA supports the insect sector as part of a circular
economy, Dr. Hermann KLEIN-HESSLING, Founder and CEO, Agri-Business and
Consultancy Pte. Ltd., Singapore.
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Promising Attributes of Black Soldier Fly (Hermentia illucens) Frass for
Biofertilizer Applications.
Jennifer Eyahmalay
Researcher
Nutrition Technologies
No.1 & No.3, Jalan Silc 2, Kawasan Perindustrian Silc, 79150, Nusajaya, Johor
Malaysia
jennifer@nutrition‐technologies.com

Abstract
The large‐scale rearing of black soldier flies (Hermetia illucens) as a protein source for the animal feed
industry is an emerging new industry. Black Soldier Fly (BSF) rearing produces significant quantities of the
larvae’s excreta and feed residue called frass. The BSF frass is in turn utilized for biofertilizer applications
ensuring zero waste from farming and a sustainable circular bioeconomy solution. In addition to nitrogen
and minerals, BSF frass is also rich in various microorganisms originating from the BSF gut environment
and the indigenous microbial community of the larvae feed. The microbial community also includes soil
beneficial bacteria such as Phosphate‐Solubilizing Bacteria (PSB) and Nitrogen‐Fixing Bacteria (NFB). PSB
and NFB play a key role in the biotransformation of organic material and stimulation of plant growth. In
this study, we aim to identify the presence and population density of the PSB and NFB in BSF frass product.
The PSB was identified and determined by plating on Pikovskaya’s agar medium which contains tricalcium
phosphate (TCP). The plates were incubated at 28 ± 2°C for 2–7 days and colonies with clear zones
indicating phosphate solubilization were counted. Jensen’s Media was used to determine the presence
and enumeration of NFB. The BSF frass was diluted and used for the spread plate method and inoculated
plates were incubated at 28°C ±1°C. Visible growth of bacterial colonies was observed after 48‐72 hours
of incubation and counted. The results show that BSF frass harbours both NFB and PSB at the density of
1010 and 107 cfu/g, respectively. These are higher than the control samples which consisted of a soil
sample (108 NFB and 105 PSB) and another commercial organic fertilizer (106 NFB and <102 PSB). The
presence of these soil beneficial bacteria confirms the application of BSF frass as a promising biofertilizer
that promotes sustainable agriculture practices and reduces dependency on inorganic chemical fertilizers.

Speaker’s biography
Jennifer is a research scientist working with Nutrition Technologies since February 2020.
She had obtained her degree in Bio Industrial Technology and Master’s in Bioprocess
Engineering. Her early research during degree and Master’s focuses on probiotic
cultivation and scale up for potential applications in animal feed. Current research
activities encompass interesting and exciting projects such as biofertilizer development
and antimicrobial peptides study in insect protein.
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Using IoT and AI for Industrial Insects Farms
Dr. Dmitry MIKHAYLOV
CTO, Entomo Ventures Pte. Ltd.
Email: dm@entomoventures.com
Abstract
The number of insect farms is growing however very few of them are leveraging 21st century technologies
to improve yield and quality, and reduce their operating costs. EntomoVentures collects farm information
by connecting or installation of IoT sensors. EntomoVentures performs online data processing using AI‐
tools to analyse insects' behaviour patterns in correlation with Internet available data (weather, moon
cycles etc). EntomoVentures increases the efficiency of farm management by generating online
recommendations to farmers, generating food additives recipes. Additives are calculated by DigitalTwin
software using QSAR (Quantitative structure–activity relationship) modelling: desired responses of insects’
body to amino acids are modelled based on physic‐chemical properties (predictors) of amino acids.
Targeted additives mixed allow significantly increases in protein qualities. Simple cameras with
EntomoVentures software installed in cricket‐bins allow to identify proportions of males and females in
the bin as well as detect start of insects’ illness on early stages. Audio sensor with EntomoVentures
software inside an insect farm efficiently identifies abnormality in insects’ behaviour through acoustics
analysis software. EntomoVentures PTE Ltd. has access to two biggest supercomputers in the world that
allows to train super efficient neuro‐networks.
EntomoVentures Pte. Ltd. (registered office at 151 Chin Swee Road, #07‐12), Singapore. Website:
https://entomoventures.com/

Speaker’s biography
Dr. Dmitry Mikhaylov is Ph. D in Big Data and Artificial Intelligence. Dmitry is the
CTO and co‐founder of EntomoVentures – a Singapore registered private
company that empowers industrial insects farming through IoT and AI
applications. Dmitry conducts research is 3 leading Universities: Huazhong
University of Science and Technology (Wuhan, China), Lebedev Physics Institute
(Russian Academy of Science), University of Information Technology, Vietnam
National University of Ho Chi Minh City. He is a guest lecturer in Tufts University
(Massachusetts, USA) and the Belarusian State University. He is an author of 5
books and more than 100 publications, as well as 20 international patents.
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How AFFIA Supports the Insect Sector as Part of a Circular Economy
Dr. Hermann KLEIN‐HESSLING
Official representative of AFFIA for Singapore
Agri‐Business and Consultancy Pte. Ltd., Singapore
E‐mail: hermann@agri‐businessandconsultancy.com
Abstract
The Asian Food and Feed Insect Association (AFFIA) is a non‐profit organization representing the interests
of the members of the insect industry. AFFIA works also closely with academia, research institutes and
affiliated industries who are closely linked to working with insects as food and feed. Established in 2016,
AFFIA and its members believe that the global food chain must become more sustainable, ethical, and
efficient. It is therefore beneficial to integrate and take advantage of insects as a rich source of nutrients
for human food, animal feed, production of quality organic fertilizer and ‐ wherever possible ‐ for the
development of insect‐based derivatives like specialty ingredients, cosmetics, and products of added
pharmacological and/or technological value. With this shared passion, AFFIA aims to strengthen the
industry by encouraging collaboration among all stakeholders, sharing knowledge, and offering assistance
in drafting and clarifying various regulatory frameworks with the local competent authorities. Some Asian
cultures have been using insects in their food chain for millennia. AFFIA’s ambition is also to foster the
development and adaptation of good practices. This includes hygienic and sanitary standards. This is
critical for the Asian producer in order to achieve high levels of trust internationally. Efforts are ongoing
to publicize and communicate the benefits of consuming insects as food and their use in animal feed.
Certain organic waste streams of the bioethanol and biodiesel industry could be linked sequentially with
insect production as possible feedstock to increase nutrient valorisation and to reduce waste while
reducing the residual environmental leakage potential of pollutants like, nitrates, phosphorus, potassium
and accumulation of micronutrients like copper, zinc and others.

Speaker’s biography
Dr. Hermann Klein‐Hessling is the Founder and CEO of Singapore‐based Agri‐Business
and Consultancy. He has a combined executive‐level international work experience of
more than 25 years in a multi‐national environment. Originally an agronomist by
training, he has extensive insights and experiences in grains, animal nutrition, feed
milling, feed and livestock R&D, additive development, animal breeding, and large‐
scale, multi‐species livestock production, inn particular, in vertically integrated
poultry companies. His business travels have taken him to over 65 countries. In 2019,
he started Agri‐Business and Consultancy which focusses on business development, improving operations
and business efficiency. The company has a particular keen interest in supporting the Agri‐Tech and insect
start‐up community in Singapore and being part of the “hands on” implementation and deployment
strategy for insect breeding and scaling‐up these new ventures. Since November 2021, he is the official
representative of the Asian Food and Feed Insect Association (AFFIA) for Singapore.
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Day 2 – 14th Dec 2021
9:00 am – 10:20 am: Keynote speech _ Session II

Session Chair: Prof. Jianzhong HE, Department of Civil and Environmental
Engineering, National University of Singapore.
9:00 am – 9:40 am: Microalgal biorefinery for waste remediation and resource
recovery, Prof. Ashok PANDY, CSIR- Centre for Innovation and Translational
Research and Centre for Energy and Environmental Sustainability, India.
9:40 am – 10:20 am: Solid and liquid waste treatment through complete utilization
for circular economy development, Prof. Roger RUAN, Center for Biorefining,
and Bioproducts and Biosystems Engineering Department, University of
Minnesota, USA.
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Microalgal biorefinery for waste remediation and resource recovery
Ashok Pandey1,2
1

CSIR‐Centre for Innovation and Translational Research, CSIR‐Indian Institute of Toxicology
Research, Lucknow‐226 001, India; 2Centre for Energy and Environmental Sustainability,
Lucknow‐226 029, India
Email: ashok.pandey1@iitr.res.in; ashokpandey1956@gmail.com

Abstract
Algal cultivation has drawn great attention world‐wide as green solution for diverse problems as they
serve as a sustainable feedstock for biofuel production, animal and human food/nutrition, and a natural
alternative for numerous pharmaceuticals like antioxidants and polyunsaturated fatty acids. However,
despite their ubiquitous presence in nature, microalgae need to be cultivated in enormous quantities to
accomplish these roles. Algal cultivation, harvesting and dewatering for biomass production (for the
recovery of value‐added products) are most cost incurring part of algal‐based products. Efficient recovery
of resources seem key for sustainable energy and environmental development and also for cost effective
algal biomass production.
Algae are also a commercial source of high value products such as carotenoids (astaxanthin) and
polyunsaturated fatty acids, in addition to carbohydrates, proteins, and lipids. An algal biorefinery aims
at complete utilization of the biomass for the production of a range of products which would be beneficial
from the economic perspective. Resource efficiency could be highly effective if coupled,, bringing
environmental protection and sustainability. Microalgae‐based wastewater treatment for efficient COD
and nutrients removal and flue gas treatment for the reduction of carbon emissions appear to be very
promising avenues for algae utilization.
The lecture would discuss various issues on microalgae cultivation on industrial wastewater for waste
remediation and resource recovery.
References:
1. Biofuels from Algae, 2nd edition, Editors‐ Ashok Pandey, JS Chang, CR Soccol, DJ Lee & Y Chisti, Elsevier,
Amsterdam, the Netherlands; p 579 (2019) ISBN: 978‐0‐44464192‐2
2. Waste Biorefinery‐ Potential and Perspectives, 1st Edition, Editors‐ T Bhaskar Ashok Pandey, SV Mohan,
DJ Lee & SK Khanal, Elsevier, p 890 (2018) ISBN: 978‐044‐46‐3992‐9
3.
4.

Biofuels: Production and Future Perspectives, Editors‐ RS Singh, Ashok Pandey & Edgard Gnansounou, Taylor &
Francis, CRC Press, Boca Raton, USA, p578 (2017) ISBN: 978‐1‐4987‐2359‐6
Life‐Cycle Assessment of Biorefineries, Editors‐ E Gnansonoun & Ashok Pandey, Elsevier, Amsterdam, The
Netherlands, p 312 (2017) ISBN: 978‐0‐444‐63585‐3
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International Research Awards (2018), Most Outstanding Researcher Award from Career360 (2018), Life‐
Time Achievement Award from the International Society for Energy, Environment and Sustainability
(2017); Fellow, Royal Society of Biology, UK (2016); Fellow, International Society for Energy, Environment
and Sustainability (2016); Academician of European Academy of Sciences and Arts, Austria (2015); Fellow,
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Solid and Liquid Waste Treatment through Complete Utilization for Circular
Economy Development
Roger Ruan* (ruanx001@umn.edu), Renchuan Zhang, Lu Wang, Nan Zhou, Leilei Dai, Yanling Cheng,
Yiwei Ma, Peng Peng, Yunpu Wang, Feiqiang Guo, Pengfei Cheng, Xiaochen Ma, Dengle Duan, Lingqin
Liu, Yiqin Wan, Xiaodan Wu, Shuhao Huo, Kun Li, Junzhi Liu, Xiye Chen, Kirk Cobb, Dmitri Mataya, Ozlem
Karakas, Min Addy, Paul Chen, Yuhuan Liu, Hanwu Lei
Center for Biorefining, and Bioproducts and Biosystems Engineering Department
University of Minnesota
1390 Eckles Avenue, St. Paul, MN 55112, USA
Email: ruanx001@umn.edu

Abstract
There are increasing interests in sustainable circular economy development. There are also clear and
urgent needs for effective and efficient management of all kinds of wastes including animal wastes,
municipal liquid, and solid wastes like waste plastics, due to increasing clean water demand and
environment pollution concerns world‐wide. Therefore, tremendous efforts have been put into
researching and developing necessary sustainable technologies. Complete recycling and utilizing solid and
liquid wastes technologies are key to the sustainable circular economy practice. There is a great potential
to recover large amounts of energy, chemicals, nutrients, and water from solid and liquid wastes. For
wastewaters, treatment and disposal have been the primary management strategy, however, treatment
through complete utilization has gained ground in recent years. Composting, combustion, and landfilling
have been the main solid wastes management strategy, although recycling and upcycling have attracted
significant interests in recently also.
While many technologies have been developed and applied in waste management, there are still
tremendous needs to further improve and develop new technologies in order to promote circular
economy development at all levels. In this presentation, biorefining models and recent sustainable
technology development will be presented and highlighted, which have the potential to maximize use and
minimize or even eliminate disposal of solid and liquid wastes. The model and novel technologies include
1) new anaerobic digestion and biochar based filtration for processing of liquid waste streams, combining
with photocatalysis, algae and aquaponic cultivation systems to completely treat and utilize manures
using a multi‐stage approach consisting of following processes: a novel anaerobic digestion (AD) with
pretreatment for C:N adjustment, and ammonia and hydrogen sulfide removal to improve methane and
nitrogen fertilizer production; an advanced microalgae cultivation to recover nitrogen, phosphorus, and
COD in the remaining wastewater after AD and at the same time produce algal biomass as animal and fish
feed or for biofuels production; and a hydroponic system to further reduce nutrients and pollutants in the
post‐microalgae culture broth. Additional biochar filtration steps between above main stages are used to
condition the effluent for further utilization or recycling and discharge. 2) novel catalytic microwave
assisted pyrolysis and gasification of solid wastes including used biochar and other solid residues such as
waste plastics to enable capture of energy and recycle of chemicals and materials and hence complete
utilization of solid wastes. Recommendation for further research and development will also be discussed.
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Dr. Ruan is the Director of Centre for Biorefining and a Professor and Director
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Guiding Bioprocessing of Methane via Genome-Scale Modelling
Patrick Lee
Associate Professor
School of Energy and Environment, City University of Hong Kong
Tat Chee Avenue, Kowloon
Hong Kong, China
patrick.khl.lee@cityu.edu.hk
Abstract
The methane derived from syngas fermentation can be further converted to value-added products
by a biomanufacturing platform. In general, conducting a pilot-scale study of reactors for
bioprocessing is time-consuming, laborious and expensive. In order to facilitate the development
of bioprocesses for methane conversion, we have constructed a genome-scale model (GEM) for
the methanotroph Methylomicrobium album BG8. This presentation will illustrates the utility of
GEM in testing different conditions for M. album BG8 in silico to guide bioprocess design. The
modelling results can inform the optimal conditions for bioprocessing of methane conversion. The
data derived from the GEM can also provide insights into the basic physiology of M. album BG8.
Overall, GEM is a dispensable tool for the development of bioprocesses for high-value renewable
products.

Speaker’s biography
Dr. Patrick Lee is an Associate Professor in the School of Energy and
Environment at City University of Hong Kong. He received his BS degree in
chemical engineering from Queen’s University in Canada in 2001, and his MS
and PhD degrees in environmental engineering from University of California,
Berkeley in 2002 and 2007, respectively. From 2008 to 2010, he carried out
post-doctoral research, also at University of California, Berkeley. Dr. Lee is
the recipient of awards such as the World Cultural Council Special
Recognition Award. His research group aims to engineer non-model bacteria
to produce value-added products by a combination of experimental and
computational approaches.
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Metabolic and Process Engineering for Enhanced Bioalcohol Production
Chuang XUE
Professor, Dr, Deputy dean
School of Bioengineering, Dalian University of Technology
School of Bioengineering, Dalian University of Technology, Dalian 116024, China
China
xue.1@dlut.edu.cn
Abstract
Butanol as an advanced biofuel has gained great attention due to its environmental benefits and superior
properties compared to ethanol. However, the cost of biobutanol production via conventional acetone‐
butanol‐ethanol (ABE) fermentation by Clostridium acetobutylicum is not economically competitive,
which has hampered its industrial application. Clostridium acetobutylicum harbours bulks of functional‐
like genes which belong to paralogous gene family and are involved in same metabolic or regulatory
pathway. Multigene disruption is key and urgent demand for investigating these genes function to
engineer excellent strain, while conventionally performed by successive and time‐consuming rounds.
Here, we firstly demonstrate a multi‐plasmid co‐transformation strategy for simultaneously combinatorial
disruption of histidine kinases (HKs) in C. acetobutylicum, which HKs function in controlling
phosphorylation state of transcriptional regulator Spo0A. This strategy reliably produces stable mutants
without the limitation of plasmids incompatibility. After optimization, a mutant library (71.0% of
theoretical capacity) was generated with an efficiency of 47.5% and 4 weeks, boosting the screening of
superior butanol‐producing strain. Phenotypic and morphological analysis further elucidated the
systematic regulation of HKs on cell growth, solvent metabolism and developmental attributes.
Collectively, our strategy will facilitate the genetic dissection of complex regulatory network and the strain
development. Furthermore, a double knock‐out strain showed further improved butanol titer of >18.0 g/L
in batch fermentation and butanol titer of >20 g/L in an immobilized fermentation system. Butanol titer
of >500 g/L in condensate could be achieved by two‐stage gas stripping‐pervaporation process integrated
with ABE fermentation. In conclusion, our study demonstrated the pleiotropic regulatory effects of
histidine kinases on cell differentiation and solventogenesis of histidine kinases and provided a new
strategy to improve bioalcohol production.

Speaker’s biography
Prof. Dr. Chuang Xue received his PhD (2010) at Dalian University of Technology
(DUT), China. He worked as postdoctor at Ohio State University(USA). He worked
at the DUT as Assistant Professor (2010‐2013), Associate Professor (2013‐2016),
and Full Professor (2016‐present) with research interest in Bioenergy and
Synthetic Biology. He is the Associate editor of Frontier in Bioengineering and
Biotechnology, the Editorial Board Member of Scientific Reports. He has more than
50 peer reviewed articles in prestigious international journals including Nano
Letters, Green Chemistry, Biotechnology and Bioengineering, Biotechnology
Advances. He also has more than 20 patents, and developed lots of gene
engineered strains and novel processes, which have been commercialized in many
companies. He have been awarded as the gold medal of International Exhibition of Inventions of Geneva
(2021), the First Prize of Scientific Technology Award of China General Chamber of Commerce (2018) and
the Scientific Technology Award of Liaoning province of China (2017) etc.
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Two‐stage Fermentation of Lipomyces starkeyi for Production of Microbial
Lipids and Biodiesel
Le ZHANG
PhD, Research Fellow
National University of Singapore
National University of Singapore, 1 Create Way, CREATE Tower #15‐02, E2S2 Office,
Singapore 138602
Singapore
erizle@nus.edu.sg

Abstract
The high operating cost is currently a limitation to industrialize microbial lipids production by the yeast
Lipomyces starkeyi. To explore economic fermentation technology, two‐stage fermentation of Lipomyces
starkeyi using yeast extract peptone dextrose (YPD) medium, orange peel (OP) hydrolysate medium, and
their mixed medium were investigated for 7 days by monitoring OD600 values, pH values, cell growth status,
C/N ratios, total carbon concentration, total nitrogen concentration, residual sugar concentration, lipid
content, lipid titer, and fatty acids profiles of lipids. Results showed that two‐stage fermentation with YPD
and 50%YPD+50%OP medium contributed to lipid accumulation, leading to larger internal lipid droplets
in the yeast cells. However, the cells in pure OP hydrolysate grew abnormally, showing skinny and angular
shapes. Compared to one‐stage fermentation, the two‐stage fermentation enhanced lipid contents by
18.5%, 27.1%, and 21.4% in the flasks with YPD medium, OP medium, and 50%YPD+50%OP medium, and
enhanced the lipid titer by 77.8%, 13.6%, and 63.0%, respectively. The microbial lipids obtained from both
one‐stage and two‐stage fermentation showed no significant difference in fatty acid compositions, which
were mainly dominated by palmitic acid (33.36‐38.43%) and oleic acid (46.6‐48.12%). Hence, a mixture of
commercial medium and lignocellulosic biomass hydrolysate could be a promising option to balance the
operating cost and lipid production.

Speaker’s biography
Dr. Le Zhang received his Ph.D. degree of Chemical and Biomolecular Engineering
from the National University of Singapore (NUS). He is currently a Research Fellow
in CREATE‐E2S2 Programme and Environmental Research Institute at NUS. His
research focuses on biomass energy engineering, microbial fermentation of
organic wastes (e.g. food waste and lignocellulosic biomass) for production of
biofuels and green chemicals as well as bioinformatic analysis of microbial
communities in the bioreactors. Dr. Le Zhang has published 37 peer‐reviewed
papers, 1 book, 4 book chapters, 3 authorized patents, and 1 standard in the fields
of biomass energy engineering and waste management. He has conducted
academic exchanges in more than 10 international conferences held in Spain,
Greece, India, and Singapore. He has won the Best Oral Presentation Award at an International
Conference and the Best Teaching Assistant Award at NUS. He is also a manuscript reviewer for over 20
international journals.
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Hydrothermal Carbonization of Biomass
Chun‐Yang Yin*
Reader in Adv Materials and Sustainability
Newcastle University in Singapore
537 Clementi Road #06‐01, SIT Building @ Ngee Ann Polytechnic, 599493, Singapore
Chunyang.yin@ncl.ac.uk
Mohanad El‐Harbawi
Associate Professor
Department of Chemical Engineering, King Saud University, Riyadh, 11421, Saudi Arabia
melharbawi@ksu.edu.sa
Abstract
Hydrothermal carbonization (HTC) is a method that utilizes high pressure vessel or autoclave at
temperatures above 160°C to “convert” organic precursors (glucose, fructose or biomass) into hydrochars.
These hydrochars are analogous to coal generated from the geological subsurface processes via high
pressure/temperature conversion of natural organic‐based compounds. Hydrochars contain carbon
microspheres which are useful products for industrial applications due to imparted surface functional
groups. In this presentation, an overview of the HTC process as applied to waste biomass is provided.

Speaker’s biography
Dr Mohanad El‐Harbawi obtained his Master's and Doctorate degrees from the
University of Putra Malaysia in 2002 and 2008, respectively. Over the past 15 years,
he has taught at three different universities in Malaysia and Saudi Arabia. He is
currently an associate professor at the Department of Chemical Engineering, King
Saud University. His areas of expertise are process safety, toxicology, and
environmental impact assessment. He has published more than 50 papers in JCR
indexed journals. He has also supervised several Masters and PhD students. He has
received several research grants from various organisations including PETRONAS
oil company and the Kingdom of Saudi Arabia National Science, Technology and
Innovation Plan. He is currently supervising few postgraduate students and working
on several projects including fire and explosions due to the formation of a flammable mixture in electrical
substations and the conversion of biomass waste into valuable products such as hydrochar and hydrogel.
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Biomass Utilization in the Creative Industry in Indonesia
Sukma S Kusumah1*, Rengkuh Banyu Mahandaru2, Almira Fikrani2, Iman Hidayat1
Research Center for Biomaterials, Indonesian Institute of Sciences, Cibinong Science Center,
Cibinong, 16911, Indonesia
3
Plepah, Jentera Garda Futura, Jakarta, Indonesia
*corresponding email: sukma.surya@biomaterial.lipi.go.id
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Abstract
Indonesia is a country with huge are of forest and agriculture land. Therefore, Indonesia produces
approximately 140 million tons of biomass per year, and when fully utilized can resolve environmental
problems due to unutilized biomass waste. A huge number of biomass waste from agricultural plants and
forestry in Indonesia is potential to be utilized as raw material in the creative industry such as packaging
industry. One of the commonly used raw material in the packaging industry is Styrofoam. However,
Styrofoam contains toxic chemical compound that could affect our health, and it is considered as a non‐
degradable material which exacerbate waste problem and pollution of the environment. The ramification
has raised the necessity for the exploration and more environmentally friendly materials to respond to
the current and future waste crisis through using innovative approach in developing products. Therefore,
utilization of biomass such as Areca Palm leaf sheath, sorghum bagasse, and wood chip from sawmill
industry waste are required to promote sustainability in the industry for a better future. High quality of
food container and chip block pallet as one of eco‐friendly packaging product were obtained from those
biomasses by using innovation of composite technology. In this manuscript, we present the experience in
utilizing biomass wastes into environmentally friendly products and develop creative industry.
Keywords: Biomass, Creative Industry, Eco‐friendly Packaging, Areca Leaf Sheath, Sorghum Bagasse,
Wood Chip

Speaker’s biography
Sukma is a research scientist for the biomaterial team at Indonesian Institute of
Sciences (LIPI). He holds a PhD in Agricultural Science, a MSc in Forest Product
Technology and Science, and a BSc (Hons) in Forest Product Technology. These
experiences have deepened his interest in sustainable material science. His
doctor’s project involves the use of agricultural waste as raw material in the
manufacturing of composite products such as packaging composite. His current
research projects include the study of agricultural waste such as banana stem
frond and betel nut frond as sustainable sources for preparation of biodegradable
packaging composite.
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Biogas Recovery from Sulfur‐contaminated Waste: Role and Significance of
Biochar Application
Name: TSUI To‐Hung, Thomas
Research Fellow
National University of Singapore
CREATE Tower1 Create Way, # 15‐02 Singapore 138602
Singapore
eritht@nus.edu.sg
Abstract
The sustainability of anaerobic digestion (AD) is often challenged by sulfur‐contaminated waste and
subsequent biogas desulfurization in energy recovery. Recent advances of direct interspecies electron
transfer (DIET) mechanism present a unique biotechnological means to cope with relevant fundamental
constraints. Till now, there are no holistic environmental investigations regarding how and to what extent
can DIET‐ conductive materials (esp. biochar) mitigate relevant AD away from the environmental burdens
of hydrogen sulfide generation. Built on experimental validations, this study frames relevant evaluations
to achieve insights into the pivot roles of biochar application as well as the quantitative interdependencies
between DIET‐driven desulfurization and AD sustainability. With the biochar application, the profiles of
electron diversion were first examined by AD trials and the comparisons of their intermediates conversion
pathways. Instead of suppressing the notorious growth of sulfate‐reducing bacteria, the microbiological
results revealed an interesting phenomenon of its enriched coexistence with DIET application but a
reduced hydrogen sulfide generation. The sensitivity analysis of life cycle assessment (LCA) was applied
to better understand the environmental significance of electron diversion by biochar application in the
system context of bioenergy recovery and biogas desulfurization. The LCA results characterized the
benefits and limitations of using DIET‐driven desulfurization to enhance the environmental performance
of each impact category, while it also highlighted the potential improvement through better resource
circularity in the desulfurization unit.

Speaker’s biography
Education:
BEng and Ph.D. in Civil and Environmental Engineering (Hong Kong University
of Science and Technology)
Postgraduate certificate (UNESCO‐IHE Institute for Water Education, the
Netherlands)
Academia or/and industrial experiences
I received an external grant as principal investigator from the environmental
bureau in Hong Kong to study a full‐scale organic wastes recycling infrastructure
(about producing biofertilizer and biochar) for urban agriculture applications. It
has led to the further industrial engagements of CR Ng Fung (the largest food distributor in Hong Kong)
and China State Construction.
Award:
HKIE (Hong Kong Institution of Engineers) Innovation Award ‐ Grand prize, which is open every year to
engineers across all engineering disciplines in Hong Kong, was awarded to my team in 2016. It is about an
invention to solve a system constraint in large‐scale saline wastewater treatment, and I am the youngest
candidate (& team leader) to be awarded in HKIE history until now.
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Co‐fermenting Food waste and Anaerobic Digestion Supernatant into Biobutanol and
Biofertilizer
Guandong Su*, and Jianzhong He
*Ph.D. Student
Department of Civil and Environmental Engineering
National University of Singapore, Singapore 117411
guandong.su@u.nus.edu
Abstract
To reduce feedstock cost, chemical footprint, and water consumption associated with acetone‐butanol‐
ethanol fermentation, anaerobic digestion supernatant and food waste were co‐fermented into
biobutanol and biofertilizers. Results showed that the supernatant rich in ammonia, phosphate, carbonate,
and other mineral salts, endowed the supernatant with competitive nitrogen‐supplying and pH‐buffering
capability. Thereby, Clostridium species strain BOH3 produced comparable titers of butanol from 60g/L
glucose amended to the supernatant with that to an expensive Reinforced Clostridial Medium (12.2±0.36
versus 13.0±0.33g/L). Further, biobutanol generation from 60 g/L glucose with the supernatant as the
medium was higher than that with the mineral salt medium irrespective of the addition of 3 g/L yeast
extract as a growth factor (12.2±0.36 versus 9.2±1.28 g/L). Additionally, the fermentation performance of
strain BOH3 in the supernatant was better than that in other potential sustainable media such as human
urine and seawater (12.2±0.36 versus 5.9±1.37 and 1.6±0.04 g/L, respectively). Moreover, co‐
fermentation of food waste (80 g/L) and anaerobic digestion supernatant yielded 13.2 g/L biobutanol and
totally 21.2 g/L acetone‐butanol‐ethanol solvents in a bioreactor with a working volume of 1 litre without
autoclave. This success was attributed to the capability of strain BOH3 to outcompete indigenous bacteria
in the supernatant and reach a relative abundance of 96.8% from the initial 7.4% after ~53 hours of
incubation. After solvents were recovered and the remaining fermentation broth was diluted, the spent
fermentation broth served as liquid fertilizer and was shown to enhance mung beans’ growth, which
would potentially lessen the usage of synthetic fertilizer and freshwater in agriculture. Overall, the co‐
fermentation of food waste and anaerobic digestion supernatant to produce biobutanol and biofertilizer
would promisingly turn the water‐food‐energy nexus into more beneficial for realizing Sustainable
Development Goals.

Speaker’s biography
Mr. Guandong Su is a Ph.D. student advised by Prof. Jianzhong He at the
National University of Singapore. Prior to joining Prof. He's Lab, he received his
bachelor’s degree in Petroleum Engineering from China University of Petroleum
(Beijing) in 2018. His current research interests are related to the environment
and energy, especially to produce butanol and other value‐added chemicals
from biowaste. He is also an Early‐career Member of the Editorial Board for an
EI‐index Chinese journal, Natural Gas Industry, and reviewers for some SCI‐
index journals, including J. Hazard. Mater., J. Nat. Gas Sci. Eng., Biochem. Eng.
J., etc.
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Metabolic Construction of Model Cell Factories for Bioconversion of
Methanol
Fengxue XIN
Professor, PhD
State Key Laboratory of Materials‐Oriented Chemical Engineering
College of Biotechnology and Pharmaceutical Engineering
Nanjing Tech University, China.
xinfengxue@njtech.edu.cn

Abstract
As one of the top five chemical commodities, methanol, a renewable feedstock can be produced in large
scale especially from natural gas, which is widely used to synthesize biodiesel, amino acid, and single‐cell
proteins. With advantages of low‐cost, ubiquity, and non‐competition with human demand, methanol has
gained more attractive attention for biotechnological processes.
In nature, methylotrophy can utilize methanol as their sole carbon for cell growth; however, there is
still lack of appropriate genetic tools for genetic modification, which limit their further application.
Conversely, some model microbes show great potential in the case of methanol conversion due to their
matureness of genetic operation and easy cultivation. In this study, methanol metabolic module was first
introduced into prokaryotic Escherichia coli by employing the NAD‐dependent methanol dehydrogenase
from Bacillus methanolicus and ribulose monophosphate pathway from different donor organisms. The
recombinant could simultaneously consume glucose and methanol during the anaerobic fermentation.
Furthermore, the succinic acid yield can be increased from 0.90 to 0.98 g/g. The level of NADH/NAD+ ratio
in vivo decreased from 0.67 to 0.45 in the recombinant, indicating that the efficiency of succinic acid
synthesis was further driven by methanol. However, methanol still cannot be used as the sole carbon
source. Hence methylotrophic Saccharomyces cerevisiae was further constructed for the direct methanol
utilization. After successful integration of methanol oxidation pathway originated from Pichia pastoris into
the chromosome of S. cerevisiae, the recombinant showed 1.04 g/L consumption of methanol and 3.13%
increase of cell growth when using methanol as the sole carbon source. Moreover, 0.26 g/L of pyruvate
was produced in the fermentation broth. This study offers a promising strategy for the achievement of
chemicals production processes using methanol as sole or auxiliary substrate.

Speaker’s biography
Dr. Fengxue Xin is a full professor in College of Biotechnology and
Pharmaceutical Engineering, Nanjing Tech University, who obtained PhD
degree from National University of Singapore. His research mainly focus on
the construction of synthetic microbial consortia for bio‐manufacturing. He
has won the "Hou Debang Chemical Science and Technology Award", "High‐
level Talents of Six Talent Peaks" in Jiangsu Province and "Outstanding
Young Scholars in Biotechnology" of Jiangsu Province.
By now, he has hosted more than 10 research funding supported by
the National Key R&D Program of China, National Natural Science
Foundation of China, Jiangsu Province Natural Science Foundation and Federal Ministry of Education and
Research of Germany (BMBF) et al. He has published 67 SCI papers in ACS Synthetic Biology, Small,
Biotechnology and Bioengineering, ACS Sustainable Chemistry & Engineering, Trends in Biotechnology,
Biotechnology Advances et al. He has also authorized 12 Chinese patents and published 2 English book
chapters. He has developed extensive cooperation with local companies and has promoted two
technologies in Shandong Province, China. He is also the editorial member of Biotechnology for Biofuels、
BioDesign Research, Frontiers in Bioengineering, and Biotechnology, Frontiers in Energy Research.
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