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: ‘ Use of a Field-portable GCMS
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* Chemistry — Analytical and instrumental analysis
° pH
* Water quality
* Headspace analysis

* Biology —
* Yeast
* Germination
* Genetics

* Psychology
* Alcohol and development
* Perception and marketing
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* Progressive increase in temperature, with
several "resting" points. Used to create a greater
:C/Iarlety of beer types and beers with distinctive

avors

* Acid Rest- First rest in the mashing process.
Purpose is to lower the pH and also to break
down beta glucans to reduce haze

* Protein Rest- Proteinase breaks down long
chained proteins into medium sized chains.

their component form

* Starch Conversion - The starch conversion rest is
required in the brewing process. It occurs when
two enzymes, known as diastatic enzymes
"attack" the starch chains. Beta-amylase cuts off
the last two sugar residues from the starch

molecule, resulting in maltose

Peptidase breaks down short chain proteins into
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Hops
A

* British plant which began being
used about 1000 years ago

* Before hops brewers used gruit
* Combinations of herbs

* Sweet gale, mugwort, yarrow,
‘ ground ivy, horeground, and

heather but the combination of
’ them varied between each brewer

, * Hops began being used because
they were taxed less than gruit
and provided consistency which
gruit could not

|

Strig

Bracteole

' \ Bract

X ‘(’ Lupulin glands

Containing Resins
Essential Qils
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. Hops are grown on vines-
like wood stalks called

bines

* An acre of hops require
about thirty inches of rain
during the season butcan [/
grow up to 20 feet tall in as
little as six weeks.
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e Alpha Acids

o Affects the bitterness of beer

 Components of Alpha Acids
* Humulone, cohumulone, and adhumulone

e Beta Acids

* Softer resins which would boil off faster
than alpha acids
* Provide the aroma of the beer
* Components
* Lupulone, colupulone, and adlupulone.

e Beta acids take much more time to break
down than alpha acids so they can play an

important role on aging and lagering of
the beer.

_'
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R= g’Y
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less water soluble water soluble
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Compounds

1

Methyl hexanoate
c-I'hujene

c-Pinene

B-Pinene

Myrcene

Butanoic acid butyl ester
c-Phellandrene
p-Mentha-1{7).8-diene
p-Cymene

Methyl heptanoate
(E}=f= Ocimene
Terpinolene
2-Nonanone

Linalool

n-Nonanal

Methyl 6-methylheptanoate
Methyl octanoate
n-Decanal
2-Undecanone
n-Iridecane

Methyl geranate
Methyl decanoate
d-Elemene
a-Cubebene

1097
1101
1115
1127
1220
1294
1300
1323
1326

1351

/
i
=

a-Humulene
(E)-B-Farnesene
(Z)-Muurola-4(14).5-diene
Alloaromadendrene
c-Acoradiene

1-Gurjunene

-Muurolene
2-Tridecanone

-Curcumene
ar-Curcumene
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=] Maintenance panel

— Beer temperature — Beer setting — Fridge temperature — Fridge setting

0000

Set temperature mode:

Beer profile Beer constant Fridge constant + Running beer profile: ¥d @ 19C + 14d @ 20C

Open — temperature Profile Name: Ale, 7d @ 19C + 14d @ 20C
| Start Date: 01/04/2014 21:27:56

B

New

Edit ‘ o 19 01/04/2014 21:27:56
6.9 19 01/11/2014 19:03:56
7 20 01/11/2014 21:27:56

Save As
Refresh

Help

19.00
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Maintenance Panel n

Device Configuration Advanced Settings Reprogram Arduino

PID algorithm for fridge setting i $ Update control settings

The red values are control
settings. The beer setting is
set by the profile or constant.
The fridge setting is set by PID
or constant.

The orange values are control
variables. These are
intermediate results of the
fridge setting calculation.

The blue values are constants,
they never change
automaticallby.

& Update control settings

The heater and cooler are
controlled by a predictive
on-off algorithm. BrewPi
estimates the overshoot that
would happen when it would
go to IDLE. When that lands on
the target temperature, It goes
to IDLE. The overshoot is
estimated as time active in
hours = estimator. BrewPi
detects the actual peaks and
compares them to the
prediction to automatically
adjusts the estimators. You
can change them manually in
"adwvanced settings’ when they
are far off.




\| ey
| .

w1/







s ., \ﬁ 1\ :..g, 1]



¥ €

FRESIDENTIAL ALE

IRISH RED ALI



P

BEER WILL §
CHANGE
THE WORLD

Idon’t —
but it will

know how, v g
iy
:

ol ’ Q.‘
. 4 y '




ﬂM““‘. m/blog/201 08 26/vfater -alkalinity-and D rewing-beer/
Neselements- of- br%ng water

i .
beer.com/article étlng homebrewﬁter
com/pullc/pd { Tavi T
urg. net/toxAovbuHeIms/CCRs/CCRZOIihtm

, ,.,;::f. Wfé'/en:'ve Gwd’or Brewers. CoIOrad? Brewers



http://www.ajelp.com/comments/drink-beer-conserve-water/
http://water.epa.gov/type/rsl/monitoring/vms510.cfm
http://beersmith.com/blog/2013/08/26/water-alkalinity-and-mash-ph-for-brewing-beer/
https://water.usgs.gov/edu/hardness.html
http://byo.com/issues/item/1478-the-elements-of-brewing-water
http://www.morebeer.com/articles/treating_homebrew_water
http://morebeer.com/public/pdf/off_flavor.pdf
http://www.emmitsburg.net/towngov/bulletins/CCRs/CCR2012.htm
http://www.beersmith.com/Water/water.htm

* Simple answer: Taste and Aroma
* How? Different chemical profiles.
* The source of water can result in an altered chemical composition

* Water also differs geographically which allows certain beers to be
made better in certain regions
* Hard water in Dublin results in Guinness
» Soft water in Pilsen Region of Czech Rep. results in Pilsner




 Mashing requires a certain pH or the flavor is affected
* Generally between pH 5.2-5.5

 Alkalinity affects mash pH affects fermentation pH affects beer pH
* Most tap waters are high in alkalinity (pH 7+) and most grains are

slightly acidic so they balance out in the mash

 Lighter grains have lower acidity — require more additives to help bring pH
down

e Dark grains have higher acidity — require less additives n

e Beer with a higher pH results in a “lifeless” beer as it is still drinkable | v
but missing some of the finer flavors and aromas found in a beer

made with correct pH. p




Buy from breweries that have environmental sustainability programs and/or water
conservation plans

MillerCoor’s

* Uses 3.4 barrels of water/1 barrel of beer, cleaning bottles with air, doesn’t use water-based
solvents for packaging

Long Trail Brewing Co.

» uses 2 gal water/1 gal beer by capturing and reusing steam in a Heat Recovery System

Sierra Nevada
e Uses drip irrigation in hop fields and maintains own wastewater plant

New Belgium Brewing Co.

* Eco-friendly brewery, harvests energy from treating wastewater to power brewery, harvests 14%
of their own electricity. N\

Buy aluminum cans or kegs
Recycle!




