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Challenge: Food Waste

Organic Waste Composition In ASEAN Countries

Source: United Nations Environment Programme, 2017
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Composition of Food Waste In Malaysia
Source: Solid Waste and Public Cleansing Management Corporation (SWCorp), 2021

17 000

tonnes food waste
produced daily in
Malaysia
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on landfill




Solution: Use of Black Soldier Fly (BSF)

Hermetia illucens

Not a disease vector
Harmless to human
Adult flies do not eat,
eventually dies after
mating and laying eggs
Lifecycle: 45 — 50 days
The larvae are voracious
consumers of organic
waste

Triple-Stream
Resource Recovery

Larval
Biomass

A protein-rich onimal
feed and sustainable
protein source for

Substrate .' : / - , livestock and
(The Input) % =277 aquaculture.

Frass
(organic
Fertilizer)

A circular agricultural
nutrient produced as a
X g N byproduct of the larval
Organic waste materials \ L _.) digestion process.
used as primary feeding ; L
source for larvee.

Extracted Oils I

Fats recovered for use
in biofuels and
pharmaceuticals,
reducing global reliance
on fossil fuels.






Food Waste as Feeding Source on BSFL:
Raw Food Waste Challenge VS Solution Treated Food Waste

= Subcrltlcal Water (SCW) Technology
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Digestibility barrier: Complex carbohydrate and fiber Improve feed digestibility: SCW hydrolysis makes
reduce larval growth and conversion efficiency I nutrients directly available for consumption

° Microbial contamination: Increases BSFL mortality
rate

0 Low oil recovery: Poor hydrolysis of triglycerides into O Enhance oil recovery: Efficient hydrolysis improves
free fatty acids I fatty acid availability in food waste for lipid accumulation
0 Longer Rearing Time: Raw food waste requires >20 I O Accelerated Process: Raw food waste can be

days for BSFL to reach maximum nutrient accumulation processed in less than 60 minutes

O Depathogenation: Disinfects raw food and improve
survival rate of BSFL




Vegetables and fruits waste

Formulation

Subcritical Water Solution

”S_.qbc':rltlcal water (SCW)

StrUCture content in the waste
before hydrolysis process Hydrolysis
“ v’ Lignin degradation
j v' High temperature and
Lignin g high pressure in SCW

- Break down of lignin-hemicellulose
CE||U|OSE bond exposing recalcitrant biomass for
sugar and nutrient recovery

Hem|/7 / - Converting biomass into simpler and
i smaller molecules
cellulose

After hydrolysis process



Image of Proof of Concept (PoC)

ZONE 1 - INPUT & BASELINE ZONE 2 — PoC INNOVATION i ZONE 3= BlOCONVERSlON,' 2 OU'

Food Waste Input ¢S Subcritical Water BSFL Rearing (PoC Path)
_— e Improved nutrient uptake

@ » Household / market / canteen Pretreatment (SCW)
ﬁ waste

e e 180-250°C e Stable growth performance
e Heterogeneous composition B J e 10-30 min

¥

Sorting & Homogenization Increased BSFL Biomass
] Converts complex organics into readily : ;
» Removal of contaminants available nutrients for BSFL » 220% biomass increase

* Size reduction | ' » Improved feed conversion

> Baseline (Existing Practice) Nutrient-Enhanced
Raw Food Waste => BSFL Feeding i Hydrolysate
e Feasible (validated by preliminary study) e Soluble proteins

« Inconsistent growth & lipid yield ﬁ @ e Sugars BSFL Oil Lauric Acid-Rich Oil

ipid: 33.6% e Lipids ‘ s i = Higher lipid recovery
e Crude lipid: 33.6% (21 days) P | & Extractloqg | S nproved Bl Guality
.

e No chemical additives
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Expected Achievements:
Comparative dataset (Raw VS SCW) with >20% increases in BSFL biomass using SCW pretreatment and increase in lauric acid
Replication of simplified BSFL food waste systems in other countries for community income generation
Reduce food waste on the landfill and strengthen collaboration among all actors
Stimulate economic activity and foster new businesses through insect-based products




Co-Creation Ecosystem

JICA side ____ Partner

= : Knowledge Sharing  Companies, etc (Technology &
{IC'L};(F?l(i:tIIl:at;r ? r(‘:(: C;eatl:on Enr:blr:a'tr) hiapan Engagement Commercialization Partners)
o o e iy BSFL/Technology Contribute industrial know-how

companies (QUEST) Hanste’ . .
Provide support capacity building Q — (downstream processing, oil

P ‘ traction)
Enable access to JICA experts, networks, NGOs f ~0N G )
Support stakeholder coordination <$> Leadifinaliprodusidey=tapment,

i quality stabilization
' - Advise on business models, cost

optimization, commercialization
Participate in pilot

| demonstrations, industrial &

L validation

MJIIT (Project Lead) .
Conduct comparative evaluation (raw vs. treated Funding &

food waste) / Market

Operate BSFL rearing trials, collect data Access

Develop experimental protocols & SOPs x g
Coordinate knowledge sharing & training ‘N

—= 5

Food Waste BSFL Rearing Downstream Products Commercialization
Processing (Feed, Fertilizer, Oil)
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Strengths

&

Rapid
processing time
on food waste

Triple-stream
revenue

SWOT Analysis

W

Weaknesses

e

Limited existing
BSFL rearing
facilities

Technical
complexity of oil
extraction &high-
end product
development

O

Opportunities
N
£

Increasing
regulatory
pressure to divert
food waste from
landfills

High market
demand for lauric
acid

T

Threats

O

Competition from
conventional
waste treatment
technologies

Market
acceptance for
insect-based
products




Business Model Canvas (BMC)

VALUE
PROPOSITIONS

(Q((R KEY PARTNERS

University (MJIIT,

UTM + ASEAN

Partners)
 Industry Collaborator
«  Government

@@ KEY ACTIVITIES

SCW pretreatment on

food waste

BSFL rearing and harvesting
Oil extraction from BSFL
biomass

&e CUSTOMER
RELATIONSHIPS

» Technical advice and
consultancy on BSFL
operations & product
development

Training program and SOP
development for stakeholder

W{ CUSTOMER
o SEGMENTS

» Accelerated resource
recovery via SCW
technology — Reducing
rearing time of BSFL on
Agencies food waste with >20%

«  City Councils increase in biomass yield

_ (% KEY SOURCES : N
« Waste Provider « Sustainable lauric acid

»  Municipalities and
waste manager

» Livestock and
aquaculture industry

» Pharmaceutical and

oleochemical sectors

fé’;ﬁ CHANNELS

(Household/Market) SCW pretreatment reactor source - High lauric acid Government and
»  Industry Players Skilled technical and content as an altemative sustainability
research personnel to vegetable oil sources programs
Continuous supply of food Exhibitions and pilot
waste feedstock demonstrations

COST STRUCTURE

« Operational cost — SCW maintenance and utilities
« Capital investment for BSFL rearing infrastructure
« Laboratory analysis and quality control

Product development

Of:

EE 6 REVENUE STREAMS

« Sale of triple stream resource — Larval biomass, frass and lauric acid
« Training and capacity-building services
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