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Dr. Andrew Lea of Wittenham Hills, England will be the primary speaker for this session. Dr. 

Lea is a retired chemist/plant biochemist/food scientist and an amateur cider maker. His work in 

cider began at the Long Ashton Research Station near Bristol, England where received his Ph.D. 

When the station closed its cider research program, he moved to South Oxfordshire and planted a 

small cider orchard. After 40 years in and around cider, he has a tremendous amount of 

knowledge and understanding of hard cider production. He will draw on his publications, 

scientific background, and experience to present a terrific two

workshop on evaluating and improving hard cider. This year’s event is a must att

interested in, about to embark on, or already making hard cider. 

 

9:00 a.m. The Science of Craft Cider Making: From Juicing an

to Correction when Things Go Wrong

• Andrew Lea, Wittenham Hill Cider, England

11:00 a.m. Evaluating and Understanding Hard Cider Quality

• Andrew Lea, Wittenham Hill Cider, England
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Nikki Rothwell, District Horticulturist and NWMHRS Coordinator, MSU 

Dr. Andrew Lea of Wittenham Hills, England will be the primary speaker for this session. Dr. 

Lea is a retired chemist/plant biochemist/food scientist and an amateur cider maker. His work in 

Research Station near Bristol, England where received his Ph.D. 

When the station closed its cider research program, he moved to South Oxfordshire and planted a 

small cider orchard. After 40 years in and around cider, he has a tremendous amount of 

and understanding of hard cider production. He will draw on his publications, 

scientific background, and experience to present a terrific two-hour session followed by a short 

workshop on evaluating and improving hard cider. This year’s event is a must att

interested in, about to embark on, or already making hard cider.  

The Science of Craft Cider Making: From Juicing and Fermenting to Customizing Cider 

to Correction when Things Go Wrong  

Andrew Lea, Wittenham Hill Cider, England 

Evaluating and Understanding Hard Cider Quality  

Andrew Lea, Wittenham Hill Cider, England 
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SCIENCE OF CRAFT CIDER-MAKING 

A UK Perspective 
 

Andrew Lea, Oxfordshire, UK 

 

SOME THINGS TO THINK ABOUT 

• Orcharding and fruit selection 

• Full juice or high gravity fermentations 

• Yeast and sulphiting 

• Keeving 

• Malo-lactic maturation 

• Style of finished product 

 

CHOICE OF CIDER FRUIT 

The traditional UK and French classification – Sweet, Bittersweet, Bittersharp, Sharp 

 

CHOICE OF “VINTAGE QUALITY” FRUIT 

Term devised by Hogg 1886  

Adopted by Barker 1910 to embrace superior qualities that could not be determined by analysis 

This is still true today! 

 

“VINTAGE QUALITY” UK LIST (1988).  

 

WHAT LISTS / CLASSIFICATION FOR NORTH AMERICA? 

 

BLENDING OR SINGLE VARIETALS? 

Blending before fermentation can ensure good pH control (< 3.8) 

High pH (bittersweet) juices prone to infection 

Single varietals may be sensorially unbalanced unless ameliorated with dilution or added acid 

 

CHOICE OF ORCHARD TYPE 

Traditional / intensive 

 

INFLUENCE ON CIDER QUALITY? 

Standard trees (especially in old orchards) tend to lower nitrogen levels 

They tend to ferment more slowly 

This may be beneficial to ultimate cider quality 



FRUIT STORAGE?  Mid / late season fruit benefit from off-tree ripening 

 

CHAPTALISATION vs FULL JUICE CIDER? High gravity fermentation or single strength 

 

SEASONALITY OF PRODUCTION Concentrates  / syrups etc 

 

THE FERMENTING YEAST – Added or wild? 

Wild yeasts are everywhere  - maybe up to 10
4
 cells per gram inside the apple 

The inoculum stays on cloths and equipment   - apple juice will ferment spontaneously with great ease 

An ecological succession of yeasts takes place during traditional cider fermentation 

Kloeckera apiculata starts ; dies at 2-4% alcohol  

Saccharomyces cerevisiae finishes 

 

PURE CULTURE FERMENTATION vs WILD YEAST SUCCESSIONS 

 

THE ROLE OF SULPHUR DIOXIDE IN MICROBIOLOGICAL CONTROL 

Maintain correct target level depending on pH 

 

A DIVERSION THROUGH KEEVING… 

‘Keeving’ is the old English and French method 

Still common practice in Devon pre-1939  

Allows production of naturally sweet cider 

The juice stands for several days in the cold 

The ‘flying lees’ or chapeau brun rises spontaneously to the top 

The clear juice below is pumped off to ferment very slowly for the next three months 

 

SCIENCE EXPLAINS TRADITION! Calcium pectate gel adsorbs and removes nutrients 

 

KEEVING IS OBSOLETE (THOUGH REVIVING) IN ENGLAND 

But is the norm in France as ‘défécation’, where they now use: 

Added commercial PME  (Rapidase CME) 

Added calcium (as the chloride) 

Nitrogen bubble flotation in larger factories 

Fermentation at ca 4° C 

Frequent centrifugation to remove the yeast crop 

This produces a naturally sweet cider of full flavour and low alcohol (a craft cidermaker’s USP?) 

There is a revival of interest in the UK and USA 

 

CIDER MATURATION AND THE MALO-LACTIC CHANGE 

Malic is the principal acid in apple. It is decarboxylated by lactic acid bacteria e.g. Leuconostoc oenos to 

give CO2 and lactic acid 

 



HOOC.CHOH.CH2.COOH  →   HOOC.CHOH.CH3 + CO2  

Hence the acidity can fall by 50% and the cider becomes slightly carbonated 

Other interesting flavour changes occur too 

 

e.g. Bacterial conversion of hydroxy-cinnamic acids 

to smaller simple spicy phenols to give the “bittersweet aroma” 

Likewise butteriness in Chardonnay 

 

WOODEN VATS 

Old oak vats largely provide an inoculum for malo-lactic organisms... 

…unlike wine where oak flavours are transferred from new barrels 

Wood can be a USP- but also a false friend! 

 

Not all malo-lactic bacteria are good.  Some may cause 

Ropiness 

Mousiness 

Excess acid loss 

Danger of working at pH > 3.8 without SO2 

 

CONTROLLING MALO-LACTIC CHANGE 

Promote 

Old wooden casks 

Higher pH 

Stand on lees 

No SO2 on storage 

Add a commercial bacterial culture 

 

Inhibit 
Use sterilised tanks 

Keep pH down 

Rack off lees 

Add SO2 for storage 

Use lysozyme to destroy the bacteria 

 

FINING AND FILTRATION 

What do you need and why? 

 

CIDER STORAGE 

“L’air est l’ennemi mortel du cidre”  (as the French say) 

 

Keep all vessels closed and full at all times. Use SO2 and or CO2 / nitrogen blankets 

 

FINISHED CIDER - DRY OR SWEET ? 

Dry cider does not appeal to all  (punters talk dry but buy sweet!) 

sugar / acid / tannin balance 

SG 1.005 - 1.020 is preferred range 



 

Added sugar risks refermentation unless pasteurised.  

Artificial sweeteners (saccharin, sucralose) permitted in UK 

 

FINISHED CIDER - FIZZY OR FLAT ? 

Carbonation lifts the flavour of a cider and provides greater perceived acidity 

Typically 5 - 12 g/l (1 - 4 atmospheres at 10°C) is used for sparkle 

 

Saturation solubility of CO2 is 2.5 g/l at 10°C 

A sub-saturation carbonation of 1 g/l is normal for many still white wines 

This level enhances flavour balance and body without any evident bubbles 

Provides some anti-microbial effect 

 

FINISHED CIDER - BOTTLE OR CASK?  

 

BOTTLED CIDERS 

Traditional / Modern Natural condition vs force carbonation 

 

CASK CIDERS 

Traditional / Modern 

 

KEG CIDERS 

Rare in UK for craft cider producers 

 

CIDER QUALITY DEPENDS UPON….. 

Juice Composition 

apple juice  (source, blending etc.) 

 

Fermentation Control 

yeast management (sulphite, nutrients etc.) 

 

Post fermentation handling 
directing maturation 

preventing oxidation 

 

Freedom from Problems 

Hazes 

Flavour Taints 

Discolouration 

 

THE CHOICES ARE YOURS! 


