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Product Diversification

Traditional Hop Products

Advanced Hop Products for brewing
Hop Products for non- brewing applications
Supercritical fluid extraction of botanicals

Medicinal and aromatic crop production




Botanix Ltd - SWOT analysis

Strengths

Access to global markets

Technology base

Production base

UK Grower base

Fully traceable production from seed to product
Opportunities

Global growth in “Natural” solutions

Exploitation of “Clean” and selective extraction
technology




Botanix Ltd - SWOT analysis

Weaknesses
Only recognised as a hop processor
Climatic limitations for crop production

Extended development time and costs for
new products

Threats
Overseas production
High UK cost base




Botanix Ltd - group structure

English Hops Ltd
(Producer Organisation-
85 growers)

Joh. Barth & Sohn
(International hop and hop
products traders)

j
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Botanix Ltd

Sales and Marketing
Product processing

Research and Development

'

Elixarome Ltd
Small pack sales
Retail sales
Internet sales
Formulation

'

H.G.Hessleberger Ltd
Hop and hop product sales
National, regional and
International brewers
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Hop price and volume relationship
1990 - 2001 (UK crop)
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Current Hop Markets (Brewing)

Raw hops, pellets and extracts

- declining commodity market

- traditional technology

- Inefficient use of raw material

Derivatives

- growing market valued at £25m

- very efficient use of hops

- Independent provision of bitterness, aroma and
foam enhancement

- technical processing required

- Botanix Ltd are world leaders




Product Diversification

Traditional Hop Products
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Advanced Hop Products
for brewing

Isomerised pellets

Isomerised kettle extract

Whole

IHopPS

Hep pellets

LCO, extract

Fractionated

Sofit resins

Iso-alpha-acids

Rho-iso-alpha-acids

Tetrahydro-iso-alpha-acids

Hexahydro-iso-alpha-acids

Chemical modification

Essential ol Oil rich extract
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PHA varietal Emulsions
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PHA floral
PHA spicy.
PHA citrus
PHA herbal
PHA esters
|

Custom Aroma
Products

Physical processing




Production of
Advanced Hop
Products

Soft resins
Isomerisation

Iso-a-acids

Hop pellets T90

extraction

Pure resin
extract
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Distillation

BH,
reduction

Dihydro-iso-a-
acids

Hydrogenation
H,/Pd

Tetrahydro-iso-a-
acids

Essential oil

Counter current
chromatograph

Tlerpeneless hop
ol
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Column
chromatograph

Hop ol
fractions

Fractional
distillation

Aroma
molecules
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Current Hop Markets (Non-Brewing)

Anti-microbial formulations

Flavour and fragrance molecules

lupulone

humulene epoxide




Current Hop Markets (Non-Brewing)

Polyphenols

/O

Xanthohumol 8-prenyl naringenin




Product Diversification

Traditional Hop Products
Advanced Hop Products for brewing
Hop Products for non- brewing applications

Supercritical fluld extraction; of botanicals

Medicinal and aromatic crops




Supercritical Fluid Extraction

“Clean” technology

Liquid or supercritical CO, provides an efficient and
selective extraction solvent with variable properties
according to parameters selected

Product degradation is minimised and solvent residues
are eliminated

Product development - 5 extraction plants from
2 X 1litre to 5 x 1200 litre

Used to extract essential olls, fixed olls,
pharmaceuticals and pigments




2x400 litre SCO2 Extraction Plant




Product Diversification
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Products and Markets

Market research has identified

short, medium and long term product ranges
Essential oils
Herbal Medicinal extracts
Active pharmaceutical molecules

Speciality molecules e.g. semiochemicals
volume, value and unit cost for each range
principal UK and overseas customers

product specifications




Cultivation

Cultivar selection for required purpose
Soil and topography requirements
Nutrient requirements

Grow from seed or transplants
Disease resistance or susceptibility
Pesticide and herbicide approvals
Biomass and product yields

Harvest date




Process development

Harvesting method to maximise yields and

minimise degradation of product
Post harvest processing

Product extraction and purification
Product standardisation

Product storage, packing and distribution




Summary

Botanix Ltd has identified its own unique strengths

Market research has identified new markets

!

>)4¢
Products and processes
developed to meet
customer specification

Balanced commercial
production which is
sustainable and profitable




Results

In the last 5 years Botanix Ltd has:
Increased turnover 3 fold
Increased profitability 10 fold

Diversified into

Advanced hop products
Essential oils
Medicinal extracts

Speciality molecules

Introduced 2000 acres of alternative crops for
Its assoclated growers




ALTERNATIVE CROPS - PLANTED AREA

(Essential oil, medicinal and speciality chemicals)

Area (Acres)
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