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The Belgian incident

2016

Yeast | Malt | Adjuncts | Additives



Year: 2016 | Location: USA

Problem: Flavour, product integrity

▲ Contamination of house ale yeast with wild yeast (Saccharomyces 
cerevisiae var diastaticus)

▲ Yeast produced phenolic off-flavours (styrene, 4-vinyl guaiacol) and 
esters (ethyl acetate) in beer – issues with appearance (nitro product)

▲ Over-attenuation due to glucoamylase production – explosion risk

▲ Problem not promptly detected by brewery, despite big flavour 
changes in their beers (“Belgian” flavour in US craft-style beers)

▲ Action: Product recall

Belgian incident
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>10% annual 
production

Belgian incident
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Belgian incident
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Belgian incident



▲ Revolution Brewing are 
one among many 
breweries that have 
suffered similar 
problems

▲ Most breweries have 
not gone public

▲ All have become very 
good at testing for wild 
yeast!
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Belgian incident
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Belgian incident

▲ And now the lawyers 
are involved ….



▲ Quality tests are not just a 
“nice to have” in a brewery

▲ Microbiological testing, 
chemical testing and sensory 
testing are an essential cost of 
doing business

▲ Suppliers get things wrong 
sometimes – you need a way 
of knowing when that 
happens

Lessons 
learned
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The carbaryl incident

1985
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Year: 1985 | Location: Australia

Problem: Flavour

▲ Flavour issue detected by only 1 in 8 tasters in the 
brewery

▲ Taster’s results disregarded and beer sent to market

▲ Largest product recall in history of the brewing industry 
up until that time

▲ Source identified as a barley storage pesticide present in 
the malted barley used to make the beer

▲ Action: Use of carbaryl on malting barley banned

Carbaryl incident
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Grain storage pesticide which 
protects against insect damage

Approved for use on malting 
barley in 1984 on the basis of 
pilot brewing trials

Australian brewers were first to 
use malt protected with 
carbaryl
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Carbaryl incident

Image: USDA Cooperative Extension 
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Traces of carbaryl survive the malting process

Converted by brewer’s yeast into 1-napthol

Only some strains of yeast carry out the reaction
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Carbaryl incident

brewer’s yeast



Not everyone finds the 
flavour of 1-napthol in 
beer offensive …

But some people 
really do!
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Carbaryl incident



125,000 potential complaints for every 
million customersca
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Carbaryl incident



▲ Just because something has been 
approved by an “authority” 
doesn’t mean that nothing can go 
wrong

▲ Buyer beware!

▲ Law of unintended consequences

▲ Disregarding a minority of 
results, assessors or customers is 
always a bad idea

Lessons 
learned
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ADJUNCTS

The arsenic incident

1900
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Year: 1900 | Location: England

Problem: Consumer death and injury

▲ Arsenic contamination of glucose and invert sugar syrup used as 
adjunct and as priming sugar

▲ Caused by change in type of sulphuric acid used in manufacture 
of syrup

▲ Involved more than 200 breweries in England, causing at least 
70 deaths and injuring thousands – alcoholic polyneuropathy

▲ Action: Royal Commission – first legal limit for a poisonous 
substance in a food or beverage

Arsenic incident
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Poisoning in Manchester 
Remarkable Revelations

Arsenic in Beer
Manchester Evening Chronicle, 1901
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Newspaper headline



Dominated by cask and 
bottled beer

Almost all products primed 
with glucose or invert sugar 
and given a secondary 
fermentation in package

Sugars also widespread as 
brewhouse adjuncts

The beer market in 1900
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Bostock Sugar Works, 
Garston, Liverpool

Manufactured glucose 
and invert syrups

Sulphuric acid used in 
processing

Supplier to more than 
200 breweries
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A tale of process improvement
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Bostock’s supplier 
reduced costs by 
switching sulphur used 
to manufacture sulphuric 
acid for iron pyrites 
(Fool’s gold)

Result was acid which 
contained arsenic
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A tale of process improvement

Image: Rob Lavinsky, iRocks.com



ar
se

n
ic

 in
ci

d
en

t
Yeast | Malt | Adjuncts | Additives

Lawyers involved ….

… Government involved
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Royal Commission Chaired by 
Lord Kelvin concluded:

At least 70 dead

At least six thousand injured

Bostocks sued their supplier – 
Nicholson & Son – they lost
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The arsenic incident



▲ Responsibility for the safety of 
beer sold to the public lies 
with retailers, distributors and 
brewers

▲ Suppliers are not accountable 
for consequences of how their 
products are used by others

▲ Ignorance of the potential 
consequences of supplier 
changes can have dire 
consequences 

Lessons 
learned

ca
rb

ar
yl

 in
ci

d
en

t
ar

se
n

ic
 in

ci
d

en
t

Yeast | Malt | Adjuncts | Additives



co
b

al
t 

in
ci

d
en

t

ADDITIVES

The cobalt incident

1965
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Year: 1965 | Location: Canada, and elsewhere

Problem: Consumer death and injury

▲ Cobalt chloride was in widespread use globally as a beer foam 
stabilizer and to protect beer against gushing

▲ The material was FDA-approved and considered safe

▲ Some brewers routinely added 10x too much to their beer

▲ Excessive consumption of such beer led to death and injury

▲ Action: Immediate stop in use of cobalt in beer production; FDA 
approval for cobalt withdrawn; big losses in market share for 
breweries affected; brewery closure 

Cobalt incident
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Announcement of the cessation of activities at Dow's Brewery March 31, 1966 
The Dow Brewery is making public its decision to withdraw its beer from the market 
and put an end to the operations of its Quebec City plant. In a statement issued to the 
press, the management announces that "the destruction of beer in the brewery and 
beer withdrawn from the market will be under government supervision." This news 
follows the death of 16 people with myocardial disease, a phenomenon that remains 
unexplained. A rumor that Dow beer is behind these deaths, however, led us to make a 
radical gesture: remove beer from the market and stop the operations of the plant in 
Quebec. Aware of the damage done to the image of their company, the leaders of Dow 
make this decision even before knowing the results of an investigation conducted by 
the Quebec Ministry of Health to determine the exact causes of death. Yet, according 
to Minister Eric Kierans, nothing at that time confirmed the responsibility of the Dow in 
this series of deaths and in the other 24 cases of myocardosis identified. According to 
company spokespersons, there are currently 390,000 crates of beer in the company's 
warehouse in Quebec City. At $ 4 a box, this destruction is a colossal financial loss.
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▲ RTFM!

▲ “FDA-approved” doesn’t mean 
“guaranteed safe”

▲ “Edge-case” consumers and 
synergistic effects have to be 
considered when evaluating new 
products and processes

▲ Creative, educated, 
knowledgeable, informed 
multi-disciplinary teams are 
needed to evaluate risk

Lessons 
learned
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WHEN DISASTER STRIKES

Conclusions

2017
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1. THINK CREATIVELY
What’s the worst that could 

happen?

2. ASSUME NOTHING
Check things for yourself

3. ANALYSE RISK
Search the internet!

4. TAKE RESPONSIBILITY
Experts can be wrong too

LEARN THE LESSONS OF BREWERS PAST
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Donald H Rumsfeld, 2002
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“Reports that say that something hasn't 
happened are always interesting to me, because 
as we know, there are known knowns; there are 
things we know we know. We also know there 
are known unknowns; that is to say we know 
there are some things we do not know. But there 
are also unknown unknowns – the ones we don't 
know we don't know. 

….., it is the latter category that tend to be the 
difficult ones.”


