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RENEWABLES FROM WASTE:

OPPORTUNITIES IN THE FMCG 

SECTOR





We’ve Only One Planet, Not Three

“By 2050 we will need three planets. Our pattern of consumption is unsustainable”

WWF, 2012





CO/CO2

Feedstock Source Conversion process:

Feedstock to Platform Chemical
Value Chemical Product

flue gas

chemical hydrolysis

fatty alcohol

(e.g. steady alcohol) shampoo

CH4

sugars

lignin

oils and fats

biopolymers

natural gas

biogas

atmosphere

crop waste (2nd gen)

organic waste

arthropod (e.g. chitin)

plant (e.g. alginate)

crops (1st gen)

algae/bacteria (3rd gen)

starch

cellulose

juice non-food crops (2nd gen)

vegetable (e.g. palm)

non-food  (e.g. castor)

photosynthesis

fermentation

chemical catalysis

gasification (syngas)

extraction

exudation

fatty alcohol derivative

(e.g. ethoxylate)

fatty acid

polymerisation

triglyceride

structuring polymer

surfactant

linear alky benzene

bio-surfactant

from monomer

drop-in

hybrid bio-inspired

modified polymer

polymer resin

drop-in

novel mix

designer

rare

drop-in

novel mix

designer

conventional

novel

conditioner

body wash

skin cream/lotion

laundry liquid

fabric conditioner

laundry powder

spreads

ice cream

rigid packaging

tea bags

soap

toothpaste

surface cleaner

bleach

municipal organic

forestry (woody biomass)

extraction

forestry (extracts)

Everything is possible – choose the right material / functionality journey

Define 
Functionality 
and Attribute

• Superior 
performance / 
unmet need

• Drop in 
replacement / 
sustainability 
advantage



NEW TOOLS CAN HELP SPEED UP BUT THE 

INNOVATION VALUE CHAINS NEED TO BE 

ESTABLISHED TOO !

Future energy and ingredient 
palette

Return on 
investment

Area needed to support  
/ develop Biorefineries / 
Biobased materials

Area for current FMCG 
R&D – e.g. JDA’s 

Area for market 
ready materials.

Idea
Proof of
Principle

Proof of 
concept

Technology 
development  
and 
optimisation

Scale up 
lead,
Registration  
etc 

Market Ready

T-6/-7 T-5 T-3/-4 T-2 T0T-8+

FMCG

Industrial Biotechnology

Time

Find Scale

…….capability has matured !



Emerging 
Biotech 
Companies

Emerging 
Bioeconomy
Partnerships

Partnerships defining opportunities

End User

Bridging 
the gap

• Strategic 
direction 
•Technology 
access
• Skill gaps
• Leveraged 
funding

Dialogue / 

Influence

Access

• How can we connect / accelerate
• Managing expectations
• Resources / timeframes

BUILDING THE VALUE CHAIN



DEVELOPING OUR PARTNERING: 

THE MICROBIOREFINERY

State of the art capability:
• To access new bio-derived 

ingredients with superior 
functionality

• To become a partner of 
choice with emerging key 
players of the bioeconomy

• To support the 
commercialization of 
existing leads with key 
partners

3 years project funded by the  

Regional Growth Fund

(£10 m total value)



MBR LABS NOW FULLY OPERATIONAL

330 M2 AT THE UNIVERSITY OF LIVERPOOL

2

Key areas:

Chemitransformation lab
Biomass break down

High temp high pressure 

reactor

Derivatisation

Biocatalysis

Chemical & physical 
characterisation & 
separation:
LC-MS

FTIR

Prep hplc

Physical properties

Rheology

Biotransformation /  
Class 2:
Small scale 

biotransformation

cell culture

protein purification



LOW FAT, FULL TASTE…
A HELLMANN’S CASE STUDY

The consumer dilemma…
Low fat variants are highly desirable, but most light 

mayonnaises don’t deliver a taste or mouth sensation 

anywhere near as good as the full fat variants

The technical challenge…
• Full fat mayonnaise contains around 75% oil which is 

crucial to the mayonnaise’s structure. It gives the product 

its creamy texture thanks to the densely packed network 

of oil droplets which are emulsified by egg yolk proteins.

• A light variant has insufficient oil droplets so typically extra 

starches and gums are used to enable the emulsion to 

set, but do so at the expense of the texture and mouth 

sensation. 

The solution: Citrus fibre – waste material from the juice 
industry
Citrus fibre works by ensuring that the fewer oil droplets in 

light mayonnaise remain evenly distributed throughout the 

structure. This results in a mouth sensation close to that of 

full fat mayonnaise. 



MARMITE…LOVE IT OR HATE IT,
ITS BASED ON A WASTE PRODUCT

Where does the yeast come from?
• During the beer making process, the brewers yeast which turn sugars into 

alcohol multiply rapidly

• Once the brewing process is complete, some of the yeast is retained for the 

next brewing cycle, but most of it is no longer required

The origin of Marmite
In 1902 the Marmite Food Extract Company was formed in Burton upon Trent, 

Staffordshire. The by-product yeast needed for the paste was supplied by 

neighbouring Bass Brewery

How is “yeast extract” made?
Salt is added to the yeast suspension which 

triggers autolysis in which the yeast self-

destructs. 

The yeast cells are then heated to complete their 

breakdown, and the cell wall debris filtered out

Finally, to create Marmite, a special blend of 

vegetable extracts and herbs is added.


