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2019/04/11 Kolsch (F 4.4 iF)

20 liter 5weeks OG/FG=1.052/1.011 ABV= 55%

Grain bill

Wheat malt 0.6 Kg
Pilsen malt 4.0 Kg
Hops

Willamette 4% 38 g 60 min
Willamette 4% 28 g 30 min
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malting milling

germination kilning

plate heat exchanger  whirlpool kettle lauter tun rnash rixer
separator
fermentation - maturation filtration flash pasteurization packaging
H 00
weast expess yeast
\"‘ ;gr'e-en beetr —g- — —_—
ferrmentation vessel maturation tank filtration unit plate heat exchanger keq
filling and tunnel pasteurization finished product
Y

crowning

2 2009 Encyclopzedia Britannica, Inc. bottles conveyar belt labeled bottles  cans
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Beer Is the oldest and most widely consumed
alcoholic drink in the world, and the third most
popular drink overall after water and tea.
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Fermented beverages of pre- and proto-historic China

Patrick E. McGovern**, Juzhong Zhang?*, Jigen Tang$, Zhiging Zhang", Gretchen R. Hall*, Robert A. Moreau/,
Alberto Nunez/, Eric D. Butrym**, Michael P. Richards'', Chen-shan Wang*, Guangsheng Cheng*¥, Zhijun Zhao3,
and Changsui Wang*

PNAS December 21, 2004 vol. 101 no. 51 17593-17598

Chemical analyses of ancient organics absorbed into
pottery jars from the early Neolithic village of Jiahu in
Henan province in China have revealed that a mixed
fermented beverage of rice, honey, and fruit (hawthorn
fruit and/or grape) was being produced as early as the
seventh millennium before Christ (B.C.). This prehistoric
drink paved the way for unique cereal beverages of the
proto-historic second millennium B.C., remarkably
preserved as liquids inside sealed bronze vessels of the
Shang and Western Zhou Dynasties. These findings
provide direct evidence for fermented beverages in
ancient Chinese culture, which were of considerable
social, religious, and medical significance, and help
elucidate their earliest descriptions in the Shang Dynasty
oracle inscriptions.
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GOVERNMENT WARNING : (1) ACCORDING TO THE SURGEON GENERAL,
WWOMEN SHOULD NOT DRINK ALCCHOLIC BEVERAGES DURING PREGNANCY
g%ﬂmaﬂﬂggﬁgﬁ
ALCOHOLIC BEVERAGES INPAIRS YOUR ABILITY TO DRIVE ACAR OR
'OPERATE MACHINERY, AND MAY CAUSE HEALTH PROBLEMS.
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6~ Schorschbrau’s 7~ 11 g ¥ F & (Carlsberg’s 8 X &% (Brewdog’s
The End Of History )

Sch hbock 57 '
chorschboc Jacobsen Vintage )
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Barley Facts

 Once harvested,
barley has an 18
month shelf life (in
the silo)

e 1.29 tonnes of
barley are required
to make 1 tonne of
malt

Prud’homme Beer Certification”

Two-row Six-row
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The Malting Process

Steeping Germination Kilning
water
H,0 Spray
barley steeped green i
seeds barley malt 7—’
air H,O air warm air
=12% HZO ~45% H20 ~45% HZO ~4% H20
: enzyme
mﬁ'sstﬁre induction, drying, flavor
content cell wall development

digestion



Malt: The soul of beer
Gives beer color, smell, body, balance, and after taste

PREIEEhE v &L R ad &% 5 (Pilsner malt)
T {RIE L X § ¥ (Roast barley) » # et 2 B 7 11 {8
|7 Penl ek o

B EEREPE T L
Special malt

$ TR eken kiR
# 3 F B (Maillard reaction)
REABERRS &

E# 1 & & (Caramelization)
preng 1 fih %




Maillard reaction is a chemical reaction between amino acids and
reducing sugars that gives browned food its distinctive flavor.

A GUIDE TO THE MAILLARD REACTION

The Maillard reaction occurs during cooking, and it is responsible for the non-enzymatic browning of foods when cooked. It actually consists of a number
of reactions, and can occur at room temperature, but is optimal between 140-165°C. The Maillard reaction occurs in three stages, detailed here.

The carbonyl group on a sugar reacts with a protein or amino acid's amino Claases C'f Maillard Reaction Products

group, producing an N-substituted glycosylamine.

The Maillard reaction produces hundreds of products; a small subset of these
contribute to flaveur and aroma, some groups of which are described below.
Melancidins are also formed, brown, pelymeric substances which contribute

SUGAR (GLUCOSE) +  AMINO GROUP — GLYCOSYLAMINE to the colouration of many cooked foods.

(+ WATER)

8]
. . . . : NH R A
The glycosylamine compound generated in the first step isomerises, by [1‘ =
undergoing Amadori rearrangement, to give a ketosamine.
= Na Na

PYRAZINES PYRROLES ALKYLPYRIDINES ACYLPYRIDIMES
cooked cereal-like bitter cracker-like
roasted nutty burnt cereal
toasted astringent

GLYCOSYLAMINE

1.2-ENAMINOL AMADORI COMPOUND 0

o rY Iy 7
The ketosamine can react in a number of ways to produce a range of ’) \
N

different products, which themselves can react further. = Z ™

FURAMNOMES FURANS OXAZOLES THIOPHEMNES
sweet meaty green meaty
caramel burnt nutty roasted
bBurnt caramel-like sweet

FISSION PRODUCTS REDUCTONES HYDROXYMETHYLFURFURAL s s aNRNsNREERSERRBRBERRRRERABRBARNBERRERERRERRRRBERROE"T

& COMPOUND INTEREST 2015 - WWW.COMPOUNDCHEM.COM | Twitter: @compoundchem | Facebook: www.facebook.com/compoundchem @ 0 e e
BY NC

This graphic is shared under a Creative Commaons Attribution-MonCommercial-NoDerivatives licence, —




Caramelization is the browning of sugar, a process used
extensively in cooking for the resulting sweet nutty flavor and
brown color. The brown colours are produced by three groups
of polymers: caramelans (C,,H;;0,4), caramelens (C,;;H:,0.,c),
and caramelins (C,,:H;3304,). As the process occurs, volatile
chemicals such as diacetyl are released, producing the
characteristic caramel flavor.

Caramelization is a form of pyrolysis: thermochemical
decomposition without the presence of oxygen.

Basically: you heat sugar until it falls apart by itself. Again, there are
many possible products of caramelization, but some of the main
aroma compounds are furans, diacetyl and ethyl acetate.
Caramelization only happens at elevated temperatures.
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SRM Beer Color Chart
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EBC# R 3% i

EBC 2 # £ European Brewing Convention ( & kg > ) > 2 SRM4p e >
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: SRM/Lovibond

Example Beer color | EBC

_ 2 Pale lager, Witbier, Pilsener, Berliner Weisse | “.'4—'

‘ 3 Maibock, Blonde Ale 6

‘ 4 Weissbier | 8

: 6 American Pale Ale, India Pale Ale 12

| 8 Weissbier, Saison 16

| 10 English Bitter, ESB 20
13 Biere de Garde, Double IPA 26

| 17 Dark lager, Vienna lager, Marzen, Amber Ale ;
20 I Brown Ale, Bock, Dunkel, Dunkelweizen 39
24 Irish Dry Stout, Doppelbock, Porter 47
29 Stout 57
35 Foreign Stout, Baltic Porter 69
40+ Imperial Stout 79
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XL 2¢$y (¢4 :9-13EBC)
Munich malt
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White wheat malt
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B4/ %% (¢ R :15-25EBC)
Caramel Wheat malt
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i+ ¢35 (4 B :500-800EBC)
Chocolate malt
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2 &% (¢ R :800-1500EBC)
Black malt
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e L g (¢ B 1000-1500EBC)
Rostered barley
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"-BRIESS | Fl'llm I’al‘lav tﬂ I]Ear The color + flavor of specialty malts
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— . Hwh Temp Kilned Malts

R Lightty ity b inbansaly specially Processed Malts
maly bisouity Biscuity, boasty, nutty
Kilned Base Malts » Riads i Cos Dark Roasted Malts
ey Olalcurta rridd Rich roased coffee. cocoa
to mrild malty F

Roasted Garamel Malts ® Roasted Barley

odia firom rove barkey
Cofbes, inbense bither, dry

Pilsen (12°0) G oldpils” Viennao (1540 Caramel 10201 Vickary* (284 Carabrown® 554

Brewers {18 41) Pale Ale @541 Caorame] Vienne 200 Spedal Roast (404) Chocolate S5041)

Red Wheaot {2540 Auhbrne” Mild 8.34.) Carame] Mumdh 0L Extro Special 1301 Dark Chocolate (42041

White Wheot 2 540) Bonbander” Munich 0+L) Coracystal” Wheat 554L) Blodk 5041

Rye (871 Aromatic Munichi200) Coaropils®(15) Blodk prinze Bitted ass 500°1)
Chery Weood Smoked i5.0°0) Hidnight YWheat Bitterless (550 *1)
Mesquite Smoked 5.0+ Reasted Barley (300 1)

Black Barley (5000
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Cereals

grain

ear of wheat

barley

wheat

maize (BrE) / com (NAME) rice millet



Weyermann® Malt Aroma Wheel®
Weyermann® CARAAROMA®: Whole Kernel

Roasted
Almond

Dark

Caramel

Light
Caramel
Carame
Aromas
Toffee

© Weyermann® Specialty Malts



Malt Flavor Descriptors (Murray, 1999)

Cookie, Biscuit, Bournvita, Cereal, Hay, Horlicks, Husky, Malt, Muesli, Ovaltine,

CEREAL e
SWEET Honey, Sweet

BURNT Burnt, Toast, Roast

NUTTY _ .

(GREEN) Beany, Cauliflower, Grainy, Grassy, Green pea, Seaweed, Bean sprout
NUTTY '

(ROAST) Chestnut, Peanut, Walnut, Brazil nut

SULPHURY  Cooked vegetable, DMS, Sulphidic, Sulphilic
HARSH Acidic, Sour, Sharp

TOFFEE Toffee, Vanilla

CARAMEL Caramel, Cream Soda

COFFEE Espresso Coffee

CHOCOLATE Dark Chocolate

TREACLE Treacle, Treacle toffee

SMOKY Bonfire, Wood fire, Peaty, Wood ash
PHENOLIC  Spicy, Medicinal Herbal

FRUITY Fruit Jam, Bananas, Citrus, Fruitcake
BITTER Bitter, Quinine

ASTRINGENT Astringent, Mouth puckering

OTHER Cardboard, Earthy, Damp Paper

LINGER Duration/Intensity of aftertaste



f-amylase
(exo o« -1,4 bond)

limit dextrinase
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LUPULIN
GLANDS

BRACT
BRACTEOLES

LUPULIN GLAND
CONTAINING RESINS
AND ESSENTIAL OILS

't- i

CONE SECTION



BAN FRAMCIRCD

LUPULIN GLANDS BREWERS

Yellow sticky globs of GUILD
essential cils and resins
that are the main source
of aroma and bittering
compounds in beer,

STH'G Ir
The stem extending |
through the cone,

where bracteoles
ariginate,

BRACTEOLES

Protective leaves of

the hop cone that

yield more oil and resin, |
in addition to tannins
and polyphenols.
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GROWING HOPSI
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THE CHEMISTRY OF BEER

-8 dg 00

MILLING MASHING BREWING COOLING FERMENTING MATURING

Dried barley added Water added to Hops added, Mixture cacled to Yeast added, Left to mature then
and ground produce wort mixture boiled around 10-20"C alcohol produced filtered & bottled

ALPHA ACIDS

HUMULONE

Found in the hops used for brewing; they
degrade and form isc-alpha acids, which
contribute bitterness. The five main alpha acids
are humulone, cohumulone, adhumulone,
posthumulone & prehumulone. Humulone is
the primary alpha acid in the majority of hops.

®esescscccesescsssssensens

ESSENTIAL OILS

)

\

CARYOPHYLLENE HUMULENE

\ /
MYRCENE

These contribute the majority of hop flavour
and aroma. As they are volatile, they were
traditionally obtained by adding haps late in the
brewing stage, although modern techniques
vary. Though there are 3 key oils, there are 22
known to give aroma and flavour, and over 250

in hops in total.
.

LOND #BLORDE

OVER

DIFFERENT
COMPOUNDS

© COMPOUND INTEREST 2015 - WWW.COMPOUNDCHEM.COM | @COMPOUNDCHEM
Shared under a Creative Commons Attribution-NonCommercial-NoDerivatives licence.

BETAACIDS

LUPULONE

Beta acids also originate from hops, and add
bitterness during fermentation of the beer as
they are slowly oxidised. They are considered te
have a harsher bitterness than alpha acids. The
ratio of alpha acids to beta acids varies from
hop to hop, with different ratios preferred by
different brewers.

ESTERS

0 /\/]\
)LO
ISOAMYL ACETATE (BANANA AROMA)

o}

/\/\)J\o/\

ETHYL HEXANOATE (APPLE AROMA)

Esters are formed via the reaction of alcohol
in beer with organic acids and a molecule
called acetyl coenzyme from the hops. They
contribute fruity flavours te beers. Different
styles of beer require different levels of esters;
their production is controlled in ways including
the yeast used and fermentation temperature,




Hops (Humulus lupulus) ® jFji-= 86 i

ER SIS £ LRl S

HF)TE T R FEE A AR § T AT R
Y- LR DR § RR

G Ra I Ria L G & M=o

LAl ek §15 Bﬁwg (lupulin glands) p =875 (resins) ## /@ (essential
oils)#t i1 ®§ iFes v (bitterness) ¢ 4 § (aroma)£s vk :g (flavor) -
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Resins: # 4 A & & #4727 # s

A #t7° (the hard resins) 7 3 f&*t it ¢ “x(hexane) — v &l 5 * i

# A, (the soft resins)® 1473 f32* ¢ ¢ %= — 1 & 7 3 alpha and beta
acids.

The alpha acids: humulone, co-humulone, and adhumulone — # &35 vk.
The beta acids: lupulone, co-lupulone, and adlupulone — %3+ 35 vk fi >

T



¥ (the essential oils)
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Order compounds found in hops

floral, sweet, rose

OH J\/ OH OH
elclenle
=
| | | o h
A ~ AN T

substances quickly OH OH
transported o-terpineol linalool geraniol nerol terpin humuilol

woody floral, orange rose, citrus

OH
P RN
/’\/\/I\/ . \’//\OH HO
1-octen-3-ol o |
-OGIeft-3-0 3-methyl-2-buten-1-ol —
2-methyl-3-buten-2-ol y ;
[3-caryolanol
L /\\;ﬁ/ A
substances with flat s e |
absorption profiles | |
B-farnesene B-myrcene

p-caryophyliene o-humulene floral green, resinous

woody woody, piney '

(0] 0 o)
substances with \)\ /\/\)J\/,
decreasing absorption o/\l/\ \T)LO/ others =
profiles 1-octen-3-one

2-methylbutyl-isobutyrate 3-methylbutyl-isobutyrate

cheesy cheesy ~ limonene
citric, orange



The alpha acids: humulone, co-humulone, and adhumulone — #% &35 vk.

Boil

Humulone Isohumulone



op ~ubstitutions

Bittering * Bittering = Bittering

I you want to chosely match the hop you are currently using, here are some ideas:

If You Use...

TI'I--.-

Cascade Centennial (nol an exact substitution), Amarillo
Crystal Liberty, Mt. Hood, Hallertauer Mitteliriih
Czech Saaz Lublin, Spalt, Spalter Select, Tettnanger, Liberty

East Kent Goldings

Fuggle, Willamette

]
E
(]
L
=
]
§
E Fuggle East Kent Goldings, Willamelte
*  Hallertauer (any) Crystal, Liberty, Mt. Hood
]
E Liberdy Crystal, Mt. Hood, Hallertauer Mittelfriih
(]
< Mt Hood Crystal, Liberty
; Btyrian Goldings Fuggle, Goldings. Willametie
E Tettnanger German Spalt, Spalter Select, Czech Saar
E Willamette East Kent Goldings. Fuggle, Styrian Goldings
Brewer’s Gold Morthern Brewer, Galena
Bullion Morthern Brewer, Galena
Centennial Cascade
Chinook Galena, Nugget, Gluster
Cluster Galena, Chinook
Eroica Galena, Nugget, Chinook, Cluster
Galena Cluster, Nugget, Chinook

Morthern Brewer

Perle

Nugget Galena, Chinook, Cluster
Perle Morthern Brewer, Cluster, Galena
Pride of Ringwaood Galena, Cluster

Target

Any bittering hop




Barley, water, hops and yeast.
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City Calcium | Magnesium | Na*! | SO, | CI! | Bicarbonate | Beer Style
Burton 352 24 44 820 16 320 India Pale Ale
Dortmund 225 40 60 120 60 220 Export Lager
Dublin 118 4 12 54 19 319 Dry Stout
Edinburgh 100 18 20 105 45 160 Scottish Ale
London 52 32 86 32 34 104 British Bitter
Munich 109 21 2 79 36 171 Oktoberfest
Pilsen 10 3 3 4 4 3 Pilsener
Vienna 163 68 8 216 39 243 Vienna Lager

The water of Pilsen (where Pilsner originated) is very soft, free of minerals,
and very low in bicarbonates. Brewers in this region typically added salts
to raise the hardness in the water.

On the other hand, brewers in Burton-upon-Trent (famous for its IPAS)
frequently pre-boiled their water to reduce the hardness.




¥ hoppier beer styles )4~ American Pale Ale & American IPA > ¥
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https://en.wikipedia.org/wiki/File:Simple_diagram_of_yeast_cell_(en).svg

Two species of yeast in brewing beer

Ale yeast, Saccharomyces cerevisiae, which is typically found on the surface
of fruit.

Lager yeast, Saccharomyces pastorianus (S. carlsbergensis), which is a
originated as a hybrid between Saccharomyces cerevisiae and a wild yeast from
South America known as Saccharomyces eubayanus.

Ale yeast vs. Lager yeast
What you should know?

1) All beers are either an ale or alager
It may be a pilsner, bock, pale ale, porter, stout, weissbier, saison, or any of
the multitude of styles out there, but these are all ales or lagers
2) Yeast and fermentation are the only things that matter
Lagers usually ferment longer than ales as they undergo a “lagering” process
where they are kept at cold temperatures for an extended period of time.
Ale yeasts are top fermenting; lager yeasts are bottom fermenting.
Ale yeasts typically like warmer fermentation temperatures and lager yeasts
typical like cooler fermentation temperatures.
Ale yeast normally produces a more aromatic and "fuller" beer while lager
yeast normally produces a cleaner, crisper beer.



3) Color has nothing to do with it

Lagers are generally lighter than ales, but this is really an irrelevant generalization.

While lagers usually have a lighter, crisper mouth feel, there are several lager styles that
are so dark you would think they were a stout (which is an ale). A bock, for example,
is a darker lager.

The reason beers are different colors is due primarily to the grains used in the brewing
process.

Typical lagers are usually brewed with light malts like pilsner or pale malt.

4) What about variations?
This type of beer uses a lager yeast that is fermented at temperatures warmer than those
used for the typical range of lager yeasts. German Kolsch beer is another example of
this.



Top-Fermenting Yeast

Ale yeast strains are best used at temperatures ranging from 10 to 25°C. Ale yeasts are
generally regarded as top-fermenting yeasts since they rise to the surface during
fermentation, creating a very thick, rich yeast head. Fermentation by ale yeasts at these
relatively warmer temperatures produces a beer high in esters.

Top-fermenting yeasts are used for brewing ales, porters, stouts, Altbier, Kélsch, and wheat
beers.

Bottom-Fermenting Yeast

Lager yeast strains are best used at temperatures ranging from 7 to 15°C. At these
temperatures, lager yeasts grow less rapidly than ale yeasts, and with less surface foam
they tend to settle out to the bottom of the fermenter as fermentation nears completion.

Some of the lager styles made from bottom-fermenting yeasts are Pilsners, Dortmunders,
Marzen, Bocks, and American malt liquors.

Spontaneous Fermentation

Beer that is exposed to the surrounding open air to allow natural/wild yeast and bacteria to
literally infect the beer, are spontaneous fermented beers. One of the typical yeasts is the
Brettanomyces lambicus strain. Beers produced in this fashion are sour, non-filtered and
inspired by the traditional lambics of the Zenne-region.



Byproducts of Yeast

The flavour and aroma of beer -- very complex
malt, hops, and water have an impact on flavour, so does the yeast

The most notable of these byproducts are
ethanol (alcohol) and carbon dioxide (CO?2)

acetaldehyde

diacetyl

dimethyl sulfide (DMS)
clove

fruity / estery

medicinal
phenolic

solvent
sulfur

(green apple aroma)

(taste or aroma of buttery, butterscotch)

(taste or aroma of sweet corn, cooked veggies)
(spicy character reminiscent of cloves)

(flavour and aroma of bananas, strawberries, apples,
or other fruit)

(chemical or phenolic character)

(flavour and aroma of medicine, plastic, Band-Aids,
smoke, or cloves)

(reminiscent of acetone or lacquer thinner)
(reminiscent of rotten eggs or burnt matches)



Compound Concentration in Beer Aroma Threshold  Aroma descriptor
(detected) pg/L pg/L

Hydrogen sulfide Trace - 80 10 Rotten eggs

Methanethiol 2-5 0.3 Cooked cabbage, onion,

{methyl metcaptan) putrefaction, rubber

Ethanethiol 1.9-18.7 11 Onion, rubber, natural

(ethyl mercaptan) gas

Dimethyl sulfide 1.4-62 25 Asparagus, corn,
molasses

Diethyl sulfide 4-32 1 Cooked vegetables,
garlic

Dimethyl disulfide 2 15 Cooked cabbage, onion

Diethy! disulfide Trace - 85 4 Garlic, burnt rubber

3-(methylthio)-1-propanol 140-5000 500 Cauliflower, cabbage

Benzothiazole 11 50 Rubber

Thiazole 0-34 38 Popcorn, peanut

4-methylthiazole 0-11 55 Green hazelnut

2-furanmethanethiol 0-350 ng/L 1ng/L Roasted coffee, rubber

Thiopehne-2-thiol 0-11 0.8 Burned rubber

d-mercapto-4- 0-30 ng/L 3 ng/L Cat urine

methylpentan-2-one

3-mercaptohexan-1-ol 50-5000 ng/L 60 ng/L Passionfruit, grapefruit

3-mercaptohexyl acetate 1-100 ng/L 4 ng/L Riesling, box tree,

passionfruit







Dry Yeast/Wyeast/White Lab Substitution Chart

Dry Yeast Wyeast Liquid White Labs Liquid
Safale US-05 1056 WLP-001
Safale 504 1098 WLP-007
Safbrew T-58 3724 WLP-565
Safbrew 5-33 ? WLP-006
Safbrew WB-06 3333 WLP-380
Saflager 5-23 2565 WLP-003
Saflager 34/70 2124 WLP-830
Saflager 5189 ? WLP-885
Danstar Nottingham ? WLP-039
Danstar Windsor 1028 WLP-013
Coopers Ale ? WLP-009
Breferm Blanche ? WLP-410
Brewferm Lager 2565 WLP-003
Muton's Ale Yeast 19687 WLP-0027
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Mailling

Barley I steeped in walet allowed
to geminate , then kin dried, Water

Barley / Malt Milling Mashing The Boll iifcoolng
The malted Hot water acttives The wont is boded m"bmlad wort is
Barley is enzymes which in a kete.This is whirpcoled
Crushed and comen mash the point where the the spent hops (trubd)
added to the starches into hops are added to collect at the bottum
mash tun fermentable sugars for recenved

Hammer Mash kettle Cooler

Whirlpool tank

SEERAE—) e N ——

Mash tun Lauter tun Wort kettle
east

Filtration Unit Resting Tank Fermenting Tank
444 Packaging Bottler
"ﬂ‘
Ingredients ‘
Packaging W Used Yeast W )
Process The beer can now be placed in 5"0"“'*."'%‘"’" nich
botdes or kegs ready to enjoy. g w
Conejmes the sugars
Producing akoed navors,

and carbon avvoide. This
Process takes days.
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Barle
Wine

Pale flle

Porter

Stout

igi_a_:d‘:F Fermamied at
Bottom  32:39°F
Fermenling
Smooth, fruity RS SEREEEL S Strong, robust

yeast fermentation

taste s

taste



IYPES OF BEER

WHEAT PALE INDIA BITTER AMEBER IRISH PALE LIGHT PILSMER DORT- MUNICH AMEBER
BEER ALE PALE ALE ALE RED ALE LAGER LAGER MUNDER HELLES LAGER
BARLEY BROWN MILD STOUT PORTER SCOTCH VIENNA  OKTOBER- RALICH- DARK SCHWARE MUMICH
WINE ALE ALE ALE LAGER FEST BIER LAGER BIER OUMKKEL
oL BELGIAN BLOMWDE SAISON DUEBBEL TRIPEL TRADITIONAL MAIBOCK DCIPPE L- EISBOCK

ALE ALES ALE BOCK BOCK
LAMBIC GUELZE FARD FRUIT KRIEK

LAMBIC
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®ale W Lager

Fruity =} = Malty
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Wieze Doppelbock
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L Helles Bock
| \ﬂenaﬂ
Kolsch
English Pale Ale 2 A,n-pe-r,'ﬂmwnhpaﬂ
.
Special Bitter Du rlltelrelzen
[
Sweet Stout
Bier'ege Garde Bmm—l-l‘-urter = Oktoberfest
Pre= Prohibition
Flanders Brown Amer.Lager  DryStout
Imperial Stout u .
Belgian Whit .
= ﬂ“l Eﬂerﬂnermem Huhust-Pu g
ﬂE'giﬂ'n Tripel Amer. Pale Ale Hise:;er
L California :
Althier
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Fruity < > Malty
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CHEMICAL COMPONENTS

BEER

MILLING MASHING
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BREWING

COOLING
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Aroma/Nose/Smell
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BEER GLASS IDENTIFICATION CHART
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Fermentation by-product

Flavour
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> Butanol /\/\OH Alcohol—rough aftertaste
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