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Type them into questions box!

“Why am I muted?”
Don’t worry. Everyone is muted 
except the presenter and host. 
Thank you and enjoy the show. 

Contact ACS Webinars ® at acswebinars@acs.org 

Have Questions?
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Find the many benefits of ACS membership!

http://bit.ly/ACSmembership 

Join a global community of over 150,000 chemistry professionals
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Benefits of ACS Membership 

http://bit.ly/ACSmembership

Chemical & Engineering News (C&EN) 
The preeminent weekly digital and print news source. 

NEW! ACS SciFinder 
ACS Members receive 25 complimentary SciFinder® research 
activities per year. 

NEW! ACS Career Navigator 
Your source for leadership development, professional 
education, career services, and much more.
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Contact ACS Webinars ® at acswebinars@acs.org 

@AmericanChemicalSociety

@AmerChemSociety

@AmericanChemicalSociety

https://www.linkedin.com/company/american-chemical-society
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Be a featured fan on an upcoming webinar! Write to us @ acswebinars@acs.org 
5

“This ACS Webinar had a 
good combination of 
chemistry, biology and 
winemaking methodology. 
Each at a high level.”

Debbie Berger Ph.D., 
Hazard Communication Specialist FRs & FF
Global Health, Environment and Regulatory 
Affairs, ICL-IP

http://bit.ly/WineAgingVideo
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http://bit.ly/BeerTurbidity

Have Another Round with Charlie!
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Learn from the best and brightest minds in chemistry! Hundreds of webinars on 
diverse topics presented by experts in the chemical sciences and enterprise.

Recordings are an exclusive ACS member benefit and are made available to 
registrants via an email invitation once the recording has been edited and posted.

Live Broadcasts of ACS Webinars  continue to be available to the general public 
every Thursday from 2-3pm ET!

®

www.acs.org/acswebinars

ChemIDP.org

An individual development 
planning tool for you! 
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Upcoming ACS Webinars
www.acs.org/acswebinars
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Contact ACS Webinars ® at acswebinars@acs.org 

Thursday, August 16, 2018

Nature’s Elixir: Antimicrobial Properties of Human Milk
Co-produced with the ACS Infectious Diseases 

Thursday, August 9, 2018

Exploring Alternative Careers in Chemistry: Part 3
Co-produced with the C&EN Jobs

10

Find out more about the ACS AGFD! http://agfd.sites.acs.org
AGFD Member News: https://agfd.sites.acs.org/agfdmembernews.htm

AGFD Application for Membership: https://agfd.sites.acs.org/agfdapplication.htm

ACS Division of Agricultural & Food Chemistry

AGFD brings together persons 
particularly interested in the chemistry of 
agricultural and food products, both raw 
and finished; to foster programs of 
general papers and symposia on special 
topics dealing with this field of chemistry; 
to promote such other activities as will 
stimulate activity in and emphasize the 
importance of research in agricultural 
and food chemistry.
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Co-produced with the ACS Division of Agricultural & Food Chemistry
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www.acs.org/acswebinars
Slides available now and an invitation to view the recording will be sent when available.

Cloudiness in Beer: Considerations and Chemistry

Brian Guthrie
Corporate Research Fellow, 

Cargill, Inc. and 2018 AGFD Division Chair

Charlie Bamforth
Anheuser-Busch Endowed Professor of Malting 

& Brewing Sciences, UC Davis
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• The one on the left

• The one on the right

• No preference

• I would like both please!

Which of these appeals to you most:
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Same beer, different bars, same day
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Turbidity in Fresh Beer

• Yeast

• Bacteria

• “Non-biologicals”
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Removing Turbidity From Beer

• Filtration

• Clarification agents
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Powder-based Filtration

Diatomaceous Earth Perlite

• Keratin

• Collagen

• Elastin

• Hordein

• A popular new style of beer

what is isinglass?
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Development of Turbidity Problems Over Time
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Precipitates

β-Glucan
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Interaction of Incompatible Additions

+

propylene glycol alginate

• Acetaldehyde

• Diacetyl

• Oxalic acid

• Rhubarbium acid

• Ferulic acid

A problematic substance for brewers is also which molecule that 
gives the mouth-puckering character to rhubarb?
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Bits
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Invisible Haze
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Incoming light Scattered light

32

Incoming light

“Forward” scattered light
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Sources of Invisible Haze

34

Non-Biological Haze vs. Biological Haze

β-glucan
Pentosan (arabinoxylan)
Starch
Oxalate
Dead Bacteria
Can lid lubricants
Proteins - polyphenols
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Chill Haze and Permanent Haze

Photo Credit: https://www.stonebrewing.com/blog/miscellany/2011/chill-hazethe-more-you-know
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Siebert
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Material Stain Discussion
Carbohydrate Niagara Sky Blue 6B

Thionin

Carbohydrate stains blue

Non-charged polysaccharides such 
as starch stain violet/blue, whereas 
acid polysaccharides such as 
alginates will stain rose-pink

Starch Iodine/potassium iodide Blue indicates the amylose 
component of starch. Reddish-
brown indicates the amylopectin 
component. 

β-Glucan Congo Red Red coloration
Protein Orange G

Eosin yellow

Stains protein yellow-brown

Stains protein pink

Yeast cell wall 
material

Lactophenol Blue Blue coloration

38

Microbiological Analysis
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A Holistic Approach

40

Milling

Pitching Wort

BoilingClarification

Fermentation                      Conditioning                    Filtration & Stabilization                        Packaging

Pitching Cooling

Barley Malt 

Steeping,
Germination 
Kilning

Mashing Wort Separation

H2O
Hops Sweet Wort

http://images.google.com/imgres?imgurl=http://www.esf.edu/energycenter/bioproeng/images/Mash Mixer (Photo).jpg&imgrefurl=http://www.esf.edu/energycenter/bioproeng/default.htm&usg=__sOR6PaD6O5xzTDYQ90F_SsRYRWc=&h=960&w=1280&sz=441&hl=en&start=1&um=1&itbs=1&tbnid=3j99BhyBVmHo2M:&tbnh=113&tbnw=150&prev=/images?q=mash+mixer&hl=en&rlz=1T4ADBS_enUS264US264&sa=N&um=1


21

41

Grist Materials

• Rice, corn, high maltose syrup and sucrose: no 
haze-forming stuff

• Higher protein and polyphenol malts: more of 
this stuff

• β-Glucan and arabinoxylan from poorly
modified malts

• β-Glucan from oats, rye and torrefied and 
flaked barley

• Arabinoxylan from wheat grist items

• Low proanthocyanidin barleys/malts
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Malting

Homogeneous modification (cell walls, protein, starch)
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Hop Bill

• Polyphenols also in hops

• The more hop solids used in the brew 
the more polyphenols

• If the aim is to deliver a high IBU from a 
relatively low alpha hop, you will be 
adding a lot more polyphenol

• Hop extracts are devoid of polyphenols

44

Mashing

• Low temperature stand

• Amylolysis

• Calcium

• Oxidation 
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Wort Boiling 

The more vigorous the boil, the better the hot 
break formation

Irish Moss 
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Cold Conditioning

• “Chilling out” and settling

• Isinglass

• Temperature versus time
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Removal of Polyphenol
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Removal of Polypeptide/1

50

Removal of Polypeptide/2
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Removal of Polypeptide/3
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Packaging

• Low oxygen

• Low iron, copper and manganese

• Packaging materials (or indeed 
lines) should not contribute 
materials that can give clarity 
problems e.g. lubricants, oils, dust
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What about Beers that are Supposed to be Turbid?

• More challenging!

• Yeast counts and flocculation

• Additions

54

Cleaning and Hygiene

• Manual or Cleaning in Place

• Plant design and accessibility
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Cleaning and Hygiene

Check out some on-line 
classes on beer quality – search

Online Beer Quality Series

cwbamforth@ucdavis.edu

Co-produced with the ACS Division of Agricultural & Food Chemistry
56

www.acs.org/acswebinars
Slides available now and an invitation to view the recording will be sent when available.

Cloudiness in Beer: Considerations and Chemistry

Brian Guthrie
Corporate Research Fellow, 

Cargill, Inc. and 2018 AGFD Division Chair

Charlie Bamforth
Anheuser-Busch Endowed Professor of Malting 

& Brewing Sciences, UC Davis



29

Upcoming ACS Webinars
www.acs.org/acswebinars
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Contact ACS Webinars ® at acswebinars@acs.org 

Thursday, August 16, 2018

Nature’s Elixir: Antimicrobial Properties of Human Milk
Co-produced with the ACS Infectious Diseases 

Thursday, August 9, 2018

Exploring Alternative Careers in Chemistry: Part 3
Co-produced with the C&EN Jobs
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Find out more about the ACS AGFD! http://agfd.sites.acs.org
AGFD Member News: https://agfd.sites.acs.org/agfdmembernews.htm

AGFD Application for Membership: https://agfd.sites.acs.org/agfdapplication.htm

ACS Division of Agricultural & Food Chemistry

AGFD brings together persons 
particularly interested in the chemistry of 
agricultural and food products, both raw 
and finished; to foster programs of 
general papers and symposia on special 
topics dealing with this field of chemistry; 
to promote such other activities as will 
stimulate activity in and emphasize the 
importance of research in agricultural 
and food chemistry.
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Co-produced with the ACS Division of Agricultural & Food Chemistry
59

www.acs.org/acswebinars
Slides available now and an invitation to view the recording will be sent when available.

Cloudiness in Beer: Considerations and Chemistry

Brian Guthrie
Corporate Research Fellow, 

Cargill, Inc. and 2018 AGFD Division Chair

Charlie Bamforth
Anheuser-Busch Endowed Professor of Malting 

& Brewing Sciences, UC Davis

60

http://bit.ly/BeerTurbidity

Have Another Round with Charlie!
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Be a featured fan on an upcoming webinar! Write to us @ acswebinars@acs.org 
61

“This ACS Webinar had a 
good combination of 
chemistry, biology and 
winemaking methodology. 
Each at a high level.”

Debbie Berger Ph.D., 
Hazard Communication Specialist FRs & FF
Global Health, Environment and Regulatory 
Affairs, ICL-IP

http://bit.ly/WineAgingVideo
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Contact ACS Webinars ® at acswebinars@acs.org 

@AmericanChemicalSociety

@AmerChemSociety

@AmericanChemicalSociety

https://www.linkedin.com/company/american-chemical-society
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Benefits of ACS Membership 

http://bit.ly/ACSmembership

Chemical & Engineering News (C&EN) 
The preeminent weekly digital and print news source. 

NEW! ACS SciFinder 
ACS Members receive 25 complimentary SciFinder® research 
activities per year. 

NEW! ACS Career Navigator 
Your source for leadership development, professional 
education, career services, and much more.
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ACS Webinars  does not endorse any products or services. The views 
expressed in this presentation are those of the presenter and do not 
necessarily reflect the views or policies of the American Chemical Society.

®

Contact ACS Webinars ® at acswebinars@acs.org 



33

Upcoming ACS Webinars
www.acs.org/acswebinars
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Contact ACS Webinars ® at acswebinars@acs.org 

Thursday, August 16, 2018

Nature’s Elixir: Antimicrobial Properties of Human Milk
Co-produced with the ACS Infectious Diseases 

Thursday, August 9, 2018

Exploring Alternative Careers in Chemistry: Part 3
Co-produced with the C&EN Jobs


