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An approach (not the only approach)

No definite answers (no one size fits all)

Goals:

• Feel more confident making decisions 
about chemical and microbiological testing
• Concrete strategy for mapping testing 
onto your production process and costing 
out the options for testing

Watch till the end…and I’ll tell you what to do



Why test your cider?

When should you test your cider?

What are your options for testing your cider?

How much does testing your cider cost?



How can you get the biggest

For your buck?

BANG



Fruit Juice Fermentation Maturation/Bulk Storage Finishing/Packaging



• Regulations

Why test your cider
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• Regulations

• Quality Assurance

Why test your cider



QUALITY ASSURANCE QUALITY CONTROL

What are you testing that will have an 

actionable outcome to your production 

process? 

TEST ---> DECISION

To have an actionable outcome, you 

need two things: 

Specifications and remedies.

Example: pH of juice



pH of Juice result: Action:

Below 3.61 Proceed to next step of cidermaking

Between 3.61 and 3.80

Adjust cidermaking: 

• Increased hygiene protocols?

• Increased SO2 addition to juice?

• Cooler fermentation temperature?

• Addition of lysozyme (USA only)?

Above 3.80
Bench trial malic acid addition to bring 

pH below 3.8

Above 3.80

Adjust cidermaking 

• Co-inoculate with Saccharomyces 

and Lactic Acid Bacteria?

• Abandon keeving protocol and begin 

traditional fermentation?
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• Regulations
• Quality Assurance
• Quality Control

Why test your cider



QUALITY ASSURANCE QUALITY CONTROL

What are you testing that will have an 

actionable outcome to your production 

process? 

TEST ---> DECISION

What are your testing to make sure 

your production process has done 

what you wanted?

DECISION ---> TEST

To have an actionable outcome, you 

need two things: Specifications and 

remedies.

QC analysis must be linked to a 

previous processing step

Example: pH of juice

Example: Microbiological testing of 

packaged cider –

linked to pasteurization



Result of 

Microbiological Testing 

(Total Viable Cell Count 

of Packaged Product):

Conclusion about linked step 

(Pasteurization)

Less than 1 cfu per mL Pasteurization protocol was successful

Between 1 and 10 cfu per mL

No residual sugar: 

Pasteurization was successful

Contains residual sugar: 

Pasteurization was not successful

Above 10 cfu per mL Pasteurization was not successful



CCP Hazard Limit
Monitoring

Corrective Action Validation

What? How? When? Who?

CCP -1

Culling

Patulin No more than 1% 

by weight visually 

damaged fruit 

after culling

Damaged 

apples

Visually Twice per 

production run

Line Manager Segregate and hold

product for evaluation or 

destroy or divert to non-food 

use

Retrain production employees 

(cullers) on inspection 

procedures

Review all 

records

within one 

week of 

processing

Sample for 

presence of 

patulin 

quarterly

CCP-2

Bottling

Metal 

inclusion

No pieces larger 

than 2 mm

Integrity of 

exclusion 

screen

Visual Daily – before 

production 

begins

Line 

technician

Segregate previous day’s 

product and reprocess to 

eliminate metal 

pieces or,

Run product through metal 

Review all 

records within 

one week of 

production

Measure 

Note that Quality Control 

testing can be co-ordinated 

with food safety plan.
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Sugar Addition
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Total Viable Cell Count –
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• Regulations

• Quality Assurance

• Quality Control

• Troubleshooting – ad hoc

• Marketing

Why test your cider
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Why test your cider?

When should you test your cider?

What are your options for testing your cider?

How much does testing your cider cost?

Putting it all together:



What are your options for testing your cider?

• In House

• External Lab



How much does testing your cider cost?



IN HOUSE EXTERNAL LAB

Chemicals $20
Sample 

container
$2

Glassware $15 Shipping $60

Time $20 Cost of test $20

Total $55 Total $82



TESTING 

OPTION

COST

BENEFIT

RISK
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Starch

pH (2)

Turbidity 

Volume

Temperature

Density (14)

Free SO2 (6)

Visual tank inspection

Volatile Acidity

Malic Acid

Alcohol

Volatile Acidity

Carbonation (2)

Patulin testing 

Total Viable Cell Count

Residual Sugar

Titratable Acidity



Starch Negligible Cost

pH (2)

Turbidity Negligible Costs

Volume Negligible Costs

Temperature Negligible Costs

Density (14) Negligible Costs

Free SO2 (6)

Visual tank inspection Negligible Costs

Volatile Acidity

Malic Acid

Alcohol

Volatile Acidity

Carbonation (2) Negligible Costs

Patulin testing Can’t test in house

Total Viable Cell Count

Residual Sugar

Titratable Acidity



pH (2)

Free SO2 (6)

Volatile Acidity

Malic Acid

Alcohol

Volatile Acidity

Patulin testing 

Total Viable Cell Count

Residual Sugar

Titratable Acidity

IN HOUSE COSTS



IN HOUSE

WET CHEMISTRY





IN HOUSE

MICROLAB





IN HOUSE

SPECTROPHOTOMETER



EXTERNAL LABS

USA

ETS Labs – California

Cornell Agri-Tech – New York

Michigan State University – Michigan

Advanced Analytical Research Lab – Wisconsin

Texas A&M Agrilife Extension – Texas

Grape and Wine Institute University of Missouri - Missouri

Canada

BCBTAC (BC Beverage Technology Access Center – Penticton

Brock University – Ontario

Acadia Laboratory for Agri-Food and Beverage - Nova Scotia



EXTERNAL



EXTERNAL



Putting it all together
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Putting it all together

TESTING 

OPTION

COST

BENEFIT

RISK

Option Cost
Expertise 

Required
Risk

In House – Wet 

Chemistry

In House -

Microlab

In House -

Spec.

External –

$30 shipping

External - $100 

shipping



Putting it all together

TESTING 

OPTION

COST

BENEFIT

RISK

Option Cost
Expertise 

Required
Risk

In House – Wet 

Chemistry
$0.18/L High

In House -

Microlab
$0.07/L Low

In House -

Spec.
$0.17/L High

External –

$30 shipping
$0.10/L Low

External - $100 

shipping
$0.19/L Low
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Total Viable Cell Count

Carbonation –

Post packaging

pH Malic Acid

LOWEST PRIORITY
Residual Sugar

Titratable Acidity

REGULATION QUALITY ASSURANCE QUALITY CONTROL TROUBLE SHOOTING MARKETING



Putting it all together

TESTING 

OPTION

COST

BENEFIT

RISK

Option Cost
Expertise 

Required
Risk

In House – Wet 

Chemistry
$0.18/L High Medium

In House -

Microlab
$0.07/L Low High

In House -

Spec.
$0.17/L High Low

External –

$30 shipping
$0.10/L Low Low

External - $100 

shipping
$0.19/L Low Low



Considerations:

Volume and size of portfolio.
Change the dynamic of what tests you need/risk.

Time.
How tight is your production schedule? 
Can you wait a day for results?

Your production approach.
Engineer versus intuition.



VERY generally, the best combination for small to small/medium sized producers is:

Something that I’ll never take responsibility for:

You are all witnesses, that I never said this is the right choice: 

But VERY generally…

The best bang for your buck comes from…

FINALLY…the slide you have been waiting for:



In House:

pH

SO2

External:

Absolutely everything else

Option Cost Risk
Expertise 

Required

In House –

Wet Chemistry
$0.18/L Medium High

In House - Microlab $0.07/L High Low

In House - Spec. $0.17/L Low High

External –

$30 shipping
$0.10/L Low None

External - $100 

shipping
$0.19/L Low None

Recommendation:

$0.07 to $0.10 per L



In House:

pH

SO2

External:

Absolutely everything else

Option Cost Risk
Expertise 

Required

In House –

Wet Chemistry
$0.16/L Medium High

In House - Microlab $0.07/L High Low

In House - Spec. $0.15/L Low High

External –

$30 shipping
$0.10/L Low None

External - $100 

shipping
$0.15/L Low None

Recommendation:

No more than 

$0.10 per L



In House:

pH

SO2

External:

Absolutely everything else

Option Cost Risk
Expertise 

Required

pH and SO2 plus 

External
$0.08/L Medium Low

In House –

Wet Chemistry
$0.16/L Medium High

In House - Microlab $0.07/L High Low

In House - Spec. $0.15/L Low High

External –

$30 shipping
$0.10/L Low None

External - $100 

shipping
$0.15/L Low None

Recommendation:

No more than 

$0.10 per L
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