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Introducing



ABF Divisions at a glance… 

Herbs & spices, 
world foods, hot 
beverages, sugar & 
sweeteners, meat, 
vegetable oils, bread, 
baked goods & cereals.

Grocery Sugar

Revenue:

£4,198m 
2022: £3,735m

Adjusted operating profit:

£448m 
2022: £399m

Revenue:

£2,547m 
2022: £2,016m

Adjusted operating profit:

£169m 
2022: £162m

Market-leading 
sugar producer 
in the UK, Spain, and 
southern Africa, with 
substantial interests 
in China.

Grocery
Our Grocery division employs more than 15,000 people and comprises 
brands which occupy leading positions in markets across the globe. In 
the UK, nine out of 10 households use our brands. Our Twinings and 
Ovaltins brands are enjoyed in more than 100 countries worldwide.

Revenue Adj. operating profit

Sugar
AB Sugar is a leading producer of sugar and sugar derived 
co-products in Africa, the UK, Spain and north-east China.

Agriculture
AB Agri is a leading international agri-food business operating 
across the supply chain, producing and marketing animal feed, 
nutrition and technology based-products-and services.

Ingredients
Our Ingredients businesses are leaders in yeast and bakery 
ingredients as well as in specialty ingredients for the food, human 
and animal nutrition, pharmaceutical and various other industries.

Retail
Primark is one of the largest clothing retailers in Europe, the largest 
by volume in the UK and -has a growing presence-in-the-US. in total, 
we have 408 stores in 14 countries across Europe and the US.

£4,198m 
2022: £3,735m

£448m 
2022: £448m

£2,547m 
2021: £2,016m

£169m 
2021: £162m

£1,840m 
2022: £1,7227m

£41m 
202: £47m

£2,157m 
2022: £3,593m

£159m 
2022: £413m

£9,008m 
2022: £7,697m

£735m 
2022: £7561m



ABF retail businesses



Why AB Dairy



About our business…

Our vision 
is to help 

build a dairy 
ecosystem 

that delivers

sustainable 
nutrition 



1.3 billion hectares of the 
2.5 billion hectares land used to fulfil 

global feed demand cannot be cultivated
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Affordable essential nutrients – an incredible opportunity

Dairy is a 
nutritional essential

Dairy has proven 
health benefits

But… 10%
of world’s population 
are undernourished, 

rising to 20% in Africa 
(UN 2021)

Almond

£0.94

£1.67
£1.42

£1.70

Cow Oat Soya

Source:Dairy UK / Adapted from KC et al. 2018 (Plos One Paper)

Dairy is affordable

of potassium

of vitamin B5

of phosphorus

of calcium

of vitamin B2

of iodine

of vitamin B12*of an adult’s 
daily needs

Keep muscles, bones, 
nerves, teeth, skin and 

vision healthy

Release energy from 
foods and reduce 

tiredness and fatigue

Maintain healthy 
blood pressure

Support normal 
immune functioning

Support normal growth and 
brain development

Assist muscle recovery 
and rehydration

of protein



Responsible, affordable dairy means enhancing productivity & efficiencies

Enhancing 
productivity and 

product efficiency
across the entire production 
chain is the most promising 
way of reducing emissions, 
promoting sustainability, 

and mitigating the 
environmental impact of the 

livestock sector

(FAO, 2023)

● Co-products
● Nitrogen-fixing 
treatment for silage

● Precision feed 
management

● Breeding

● Methane inhibitors

● Health treatments

●Anaerobic 
digestion 

● Slurry additives



Wholesale

• Trident is the wholesale division of 
AB Dairy and provide a wide range of animal 
feeds to over 300 blenders, merchants and 
compounders across the UK.

• Established in 1984, Trident are the largest 
supplier of co-products in the country, 
marketing around 2 million tonnes of high 
profile animal feed products that range from 
sugar beet and distillers feeds to liquids and 
protected fats.

• Trident has close connections with ruminant
markets, including cows, sheep & goats, as well as 
equine and pet.

• Trident continues to add value to around 
half a million tonnes of sugar co-products 
produced from the UKs 4 sugar beet processing 
facilities. 



Direct to farm - ruminant

• KW Feeds is the direct to farm division of 
AB Dairy and is one of the UK’s largest feed 
retailers selling over 1 million tonnes of 
products to over 2,000 of the UKs dairy, beef 
and pig farmers across the whole of the UK.

• KW Feeds is the leading retailer for 
co-products utilising home-produced feeds from 
the brewing, distilling and food processing 
industries, alongside more traditional straights 
and additives. 

• KW Feeds also offer expert advice through 6 
nutritionists as well as 14 FAR trained on-farm 
advisors, offering unrivalled choice of feed to 
help farmers achieve sustainable performance.

• KW offer product specific management 
with 26 specific product sellers and back-office 
customer service staff tailored to the customers 
and product needs.



Direct to farm – Anaerobic Digestion (AD)

• Amur is the AD division of AB Dairy and works with over 
100 AD Operators annually to look at alternative feed stocks 
from the food and drink industry.

• Amur have over 30 years’ experience in managing non-core 
product streams, turning waste into differentiated, in-demand 
products for the agricultural feed market.

• Amur help customers improve the performance of their AD, 
by optimising gas yields. Amur own a dedicated laboratory 
– providing rapid feedstock analysis to customers, ensuring 
Amur understand the biology and gas yield potential for every 
feedstock they sell.

• Amur own a ‘gas to grid’ AD plant generating the equivalent 
of 3MWe, per year from 60,000T of blended food waste. 

• As an AD plant operator, Amur know how to manage an 
AD plant and can utilise the plant as a ‘testing’ ground, 
working alongside our laboratory team based in York to quality 
assure our existing product range and rigorously test new 
products in development.



What are these Co-products?



Largely Brown!!

Energy Feeds Protein Feeds Moist Feeds Liquid Feed



The Markets - Energies.
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The Markets - Proteins.

• All proteins take 
direction from Soya 
meal pricing.

• Movements depend 
on:

• Weather 
• Geo-political 

influence.
• Demand
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How we maximise the value of our Co-products.



UK has been reliant on imported Soya 
Bean Meal for ruminants. Soya Bean 
Meal is seen as increasingly 
unsustainable and unnecessary for 

efficient milk production.

Case study – Sustainability

Worked with influencers and 
processors to develop demand for a 
protected Rapeseed meal expeller 
based Soya Bean Meal alternative 
marketed as Novapro.

Retailers now encouraging 
farm suppliers to ration 
without use of Soya. The 
market for Protected proteins 
has significantly increased.

SolutionProblem ImpactYelo (Novapro)



Case study – Feed protein

Frontier Agriculture 
– new UK produced 
feed protein product Working with our sister company 

Frontier who invested £3m in a 
new production facility we 
developed a new product using a 
combination of low value Faba
Bean fibre and UK protein to 
recreate the Distillers pellets.

AB Agri continues to supply 
UK protein pellets to a key 
customer base as well as 
adding an additional £300k 
value to the Faba bean fibre 
product stream.

SolutionProblem Impact

AB Agri has a strong ‘pellet’ blend 
customer base. A reduction in the 
Distillers DDGS pellets left us with a 
supply gap.



Thank you
Richard.evans@abagri.com

07856 279710



Realising the true value of ‘wastes’ -
Linking resource recovery to food, 
energy, and the environment
Dr Becky Wheeler



Contents
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Economy

Transitioning from 
a linear to a 

circular economy

Regulation Market

Innovation within a 
strict regulatory 

framework

Understanding the 
market for 
feedstocks

Scalability

Take home 
messages for 

pilot-to-
commercial

Introduction

A little bit about 
me and the sectors 

I work in



2005
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Research

Physiological effects of 
waste-derived organics on 

biofuel crops

20252010 2015 2020

Technical Consultancy

Environment & waste regulation, resource recovery, waste treatment, R&D, 
land restoration, agriculture & farming

Innovation

UK’s first unsubsidised 
green gas project, AD, 

BECCS & decarbonisation 
of farms

Policy

About me



Economy
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Source: Issues Online

• ‘By as soon as 2030, if your business model 
isn’t circular, you won’t be competitive.’ 
WEF, 2023

• ‘With a circularity rate of 11.5% in 2022, 
Europe consumes a higher proportion of 
recycled materials than other world 
regions. However, progress in the EU has 
been slow and we are still far from the 
ambition to double the Union’s circularity 
rate by 2030.’ EEA, 2024



Regulating wastes

5

Inputs Process Outputs



Regulating wastes
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Inputs Process Outputs

Waste Framework Directive 2008/98/EC
European Waste Catalogue

Environmental Permitting Regulations
WM3 Waste Classification

Duty of Care



Regulating wastes
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Inputs Process Outputs

Waste Framework Directive 2008/98/EC
European Waste Catalogue

Environmental Permitting Regulations
WM3 Waste Classification

Duty of Care

Waste Carriers License



Regulating wastes
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Inputs Process Outputs

Waste Framework Directive 2008/98/EC
European Waste Catalogue

Environmental Permitting Regulations
WM3 Waste Classification

Duty of Care

Local Enforcement Position (LEP) - Trials, R&D
Use, Treat, Store, Dispose Exemptions

Environmental Permit(s)
Technical Competency

Waste Carriers License



Regulating wastes
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Inputs Process Outputs

Waste Framework Directive 2008/98/EC
European Waste Catalogue

Environmental Permitting Regulations
WM3 Waste Classification

Duty of Care

Local Enforcement Position (LEP) - Trials, R&D
Use, Treat, Store, Dispose Exemptions

Environmental Permit(s)
Technical Competency

Waste Carriers License BSI Specifications e.g. PAS100/110
Quality Protocols / Resource Frameworks

Mobile Plant Permit
Sludge Regs



Regulating wastes
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Inputs Process Outputs

Waste Framework Directive 2008/98/EC
European Waste Catalogue

Environmental Permitting Regulations
WM3 Waste Classification

Duty of Care

Local Enforcement Position (LEP) - Trials, R&D
Use, Treat, Store, Dispose Exemptions

Environmental Permit(s)
Technical Competency

Waste Carriers License BSI Specifications e.g. PAS100/110
Quality Protocols / Resource Frameworks

Mobile Plant Permit
Sludge Regs

Reduction & Prevention of Ag Diff 
Pollution Regs

Farming Rules for Water
CoGAP - Ammonia Emissions

CoGAP
NVZs

SSAFO / CIRIA



Food, energy & environment

11

Inputs Process Outputs
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AD feedstock market
• Regional market, highly variable

• Value based on biogas yield, volume and quality (i.e., contamination with packaging)

• Gate fees tracked value of gas upwards in 2022: As margins were made on gas/electricity, AD 

operators could pay more for feedstock

• Waste became a commodity, the polluter no longer pays
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Food waste
• Food ‘soup’ – waste is prepared, de-contaminated and 

made into a more homogenous material

• “Current market ~£50/t-£80/t”

• “~£40/t ex works in Yorkshire/Northeast”

• Value dependent on potential gas yield – (typically 140-

250m3 of biogas/t)
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Liquid waste
• Manufacturing wastes, processing by-products, 

treatment outputs, wash waters etc

• Variable market

• Calorific value tends to be lower, but this is very 

waste/site-specific

• Ranges from traditional gate fee (producer pays e.g., 

~£10/m3 to recycle), free drop, and AD operators may 

pay for higher value liquids (e.g., £5-£10/t)
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Agricultural waste
• Regional, and market can be heavily impacted by 

weather, and location/proximity of producers and end 

users

• Straw - “£80-£110/t”

• Chicken Litter – “£30-£40/t”

• Cow manure – “£10/t”



Scalability

16

 Waste regulatory requirements for:

 Lab-scale

 Pilot-scale

 Commercial implementation

 Feedstock market research:

 Longevity / consistency

 Quality

 Competing facilities / end uses

 LCA

 Economics



Thank you

futurebiogas.com

Dr Becky Wheeler
Business Development Director

becky.wheeler@futurebiogas.com



Waste Valorisation at Pilot 
Scale

A subsidiary of the University of York

BBNet Annual Meeting 11th April 2024  



We connect industry & research   
to develop, scale-up and commercialise bio-based 
products and processes.

Multidisciplinary team of biologists, chemists, 
and innovation advisers with pilot-scale processing 
in a single coordinated centre.

Connecting industry & 
research  



Demonstration

Biorenewables R,D & D
BDC helps to bridge the gap between academia and industry in the 
research, development and demonstration of bio-based innovations:

DevelopmentResearch

Inventors
Feedstock, process 

and product research 
and discovery

Pilot facilities
Scale-up and 
demonstration

SMEs & 
Multinationals

Process and product 
development



Process 
Development 

Unit
Head
Office

Bioeconomy 
Outreach 

Centre

Processing Unit

Bioscience
Innovation   

Team

York
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Waste Mapping
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Project partners:

Waste valorisation



Problems!

• Data

• Preconceived ideas

• Transport, shelf life, risk etc

• Knock on effects

• Waste – Co-Product – Feedstock – Value

• Waste is not always a waste
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Crude Sugar



10

Activities around Crude Sugar
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Upstream Processing
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Pre-Treatment Options

▪ Physical
– Drying, chipping, chopping, grading, pelletising etc

▪ Sugar release
– Acid / Base
– Hot water / steam explosion
– Enzymatic
– Microwave/Ultrasound/Ionic Liquid/Organosolv etc

▪ Thermochemical
– Torrefaction and pyrolysis
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Saccharification for Fermentation

With thanks to the 
funders: 

Integrated Energy 
Efficient Microwave and 
Unique Fermentation 
Processes for Pilot Scale 
Production of High Value 
Chemicals from 
Lignocellulosic 
Waste Funding
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High-value chemicals from food by-products

fermentation

Processing

Pre-processing

Downstream 
processing

Analysis

milling
enzyme hydrolysis

S/L separation
ion exchange

Downstream 
processing

Novel processes for existing products, reduce 
waste
Sector: pharmaceuticals

Production of antibiotics using 
alternative sugar sources

www.biorenewables.org, t: +44(0)1904 32 8040, e: business@biorenewables.org



15

Fermentation



Food processing wastes –
Production of high value compounds by fermentation

Replacing glucose sugar streams in 
fermentation with food processing wastes in  
the production of anti-fungal compounds

 Pasta cook water, sushi rice wash water –
starchy, high volume

 Salty whey, whey permeates – cheese 
production

 Wheat straw – glucose from lignocellulose
 Molasses – sucrose, glucose
 Waste bread – sandwich preparation

Cosmetics, personal care, pharmaceuticals

Food and Drink sector

Fermentation 
Identify 
glucose 

alternatives



Case study: Newton Bhabha - Sugar cane bagasse to citric acid

Lignocellulose
deconstruction

Novel enzyme 
cocktails for 

biomass 
deconstruction

Fermentation 
optimization 
and scale-up

Prototype vessel design and production

Sugars Citric 
acid

Aspergillus strain 
improvement

UV
 University of York
 ICGEB, India
 BDC
 Natems Sugar
 Jesmond Engineering
 Wilson Bio-Chemical
 Prozomix



Case study: Newton Bhabha - Sugar cane bagasse to citric acid
 Fermentation scale-up
 Enzyme cocktail production

Shake 
flask 0.5 L

fermenter 5 L 
fermenter

30 L fermenter

Citric acid yields:
 60 – 140 g/L
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Downstream Processing

Development of a Pervaporation System



System Number 1

Membrane -polydimethylsiloxane 
(PDMS) top layer, polyvinylidene 
fluoride (PVDF) intermediate layer and 
non-woven fabrics substrate layer.



Flux and Temperature Data



Getting “Real”

 Expanding the range 
• Ethanol
• ABE
• Lactic acid

 Real fermentation broths

 Integration with fermenter

 Potential end user feedback



Pervaporation 
membrane

Chiller connected to 
condenser

Permeate collection 
flask

Vacuum pump

Heated jacket 
(warming feedstock)

Feedstock Container

Peristaltic pump



Energy efficient method for recovering high purity organic solvents from low 
concentration solutions (usually below 1 %)

Membrane separations typically require only 10% to 30% of the energy 
consumption compared to thermal processes

Enrichment up to 75-fold per pass (0.57 wt% to 42.7 wt%)

Flux up to 200 g/m2/hr

Thank you
Xuebin Ke, John Angus, Rosie Nolan, Chengye Zuo,, Jake 
Hindley, Xiaobin Ding, Weihong Xing, Aaliah Akhtar & 
Raymond Sloan

Industrial Collaborators - Nanjing Jiusi High-Tech Co., Ltd.
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Down Stream Processing

Protein Extraction
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Protein from stock feed potatoes and peel

Project Lead - Darren Phillips



(https://gtr.ukri.org/projects?ref=103919)

*( )



Background information

Figure 1: Composition of a potato

• Protein content of potatoes around ~2% (wet
weight)

• The global Potato Protein market is valued at 88
million US$ in 2018 and will reach 110 million US$
by the end of 2025

• Production of potato protein is distributed in Europe 
such as Netherlands, France, Denmark and Finland. 



Pilot plant (1 tonne per batch).
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Challenges
• In total, over 40 tonnes of potatoes processed (42 batches) with 5 batches of potato 

peel.

• Protein purity average achieved on plant from stock feed potato was ~68%.

• Factors affecting protein purity include:

• Condition of potatoes (fresh/stored?)
• Potato variety
• Spoilage
• Seasonality

• Protein produced from plant has been tested and scored comparably to competitor 
product when comparing texturizing, gelling and taste.

• Results from pilot plant used to build 6 tonne batch commercial plant in Lincoln.



www.biorenewables.org

Mark.Gronnow@york.ac.uk

Thank you



Bioremediation of Heavy Metals 

Using Yeast

Walid Omara BBNet Annual Conference 11th April 2024

Walid Omara
Sheffield Hallam University



 Heavy metal contamination poses significant risks to both environmental and human health, 
leading to detrimental effects such as soil degradation, water pollution, and severe health 
complications including neurological disorders and organ damage.

 Bioremediation, an innovative environmental cleanup technique utilizing living organisms to 
degrade pollutants, holds significant promise for mitigating contamination while promoting 
ecological restoration.

 Yeast shows promise as a potential bioremediation agent due to its ability to metabolize 
various pollutants, offering a sustainable solution for environmental cleanup efforts

Heavy metal and Bioremediation



Heavy metals are a group of metals and metalloids that have relatively high density and are 
toxic even at ppb levels. Examples include Pb, As, Hg, Cd, Zn, Ag, Cu, Fe, Cr, Ni, Pd, and Pt.

Se

Au

ZnMn

Ag
V FeTi

Cd



Risks and Benefits of Heavy Metal

Alengebawy et al, 2020. Toxics 2021, 9(3), 42; https://doi.org/10.3390/toxics9030042



 Traditional chemical methods often involve harsh interventions that can be costly and 
environmentally damaging, whereas bioremediation harnesses the natural processes 
of living organisms to degrade pollutants, offering a more sustainable and eco-friendly 
approach to environmental cleanup.

 Bioremediation offers distinct advantages over traditional methods, being both cost-
effective and eco-friendly, as it harnesses natural processes to restore contaminated 
environments without the need for expensive and disruptive interventions

 Microorganisms such as yeast play a crucial role in bioremediation by utilizing their 
metabolic abilities to degrade pollutants, offering a sustainable and efficient approach 
to environmental cleanup

Environment Clean up vs Bioremediation



Why Yeast 
Saccharomyces cerevisiae has been used in many studies involving metal nanoparticles

robust metabolic capabilities and adaptability to diverse environmental conditions

Ability to accumulate heavy metals, making it a promising candidate for bioremediation applications

It has been hailed as a ‘model organism’ in the field of nanobiotechnology 

It is readily available and because of its ability to produce stable nanoparticles

yeast is often preferred over the other types of micro-organisms since yeast can be grown quickly 
via nutrient culture media, and the mass production of yeast can be controlled easily

Sustainable and efficient platform for the eco-friendly production of diverse metal nanoparticles



Metal Nanobiotechnology

Figure 1: Top-down and bottom-up approach of the synthesis of nanoparticles (nanoScience, 2023).



https://www.mdpi.com/2076-3417/9/18/3728

Mechanisms of Biosynthesis

metabolic pathways affected by metal ions (C Strydom et al, 2006)



Biosynthesis by Yeast
Yeast produces metal nanoparticles from the oxidoreductase and quinones which is membrane bound. 

Reductases also activated from the increase in pH levels.

Saccharomyces cerevisiae (Baker’s yeast) is widely studied in genetics and physiology thus genes 
related to glutathione metabolism (e.g., GSH1, GLR1) and ion homeostasis (e.g., CCC1, PMR1)



Hypothesis
Saccharomyces cerevisiae is able to produce large number of metal nanoparticles in large amounts

Each metal nanoparticle will need some optimisation for optimum production

There is a universal pathway for biosynthesis in addition to specific metabolic pathway for some 

metal nanoparticles

Universal/Specific Pathway for Metal nanoparticle biosynthesis in Yeast 



Comparative Study Design
Variables/
Parameters

 Substrate or precursors

 Concentration

 Time of addition

 Time of harvesting

 Growth media

 pH

 Temperature

 Shaking speed

 Yeast strain

 Separation techniques

Sampling

 Head space

 Cell Palettes

 Nanoparticles

 Supernatants

Characterisation

 UV/Vis Spectrophotometry

 FTIR

 ICP/MS

 LC/MS

 Fluorescence Microscopy

 Metabolomics

 Transcriptomics

 Proteomics

 TEM & SEM



Se NPs



Media, Time of Harvesting & NP size
Se NPs

RAMAN Analysis



Se NPs

TEM Analysis



Ag NPs



EVOS fluorescent microscope

Ag NPs

Expression of PKC1 (Ag-specific gene)



MnO2 NPs

FTIR for MnO2 NPs
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ZnO NPs
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Au NPs
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Conclusion

• Yeast can be used to produce 
large number of metal 
nanoparticles

• Yeast can be modified with 
various conditions to improve 
the productivity

• More research to be done to 
completely reveal the full 
mechanism of metal 
nanoparticle biosynthesis
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