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January Meeting
This month’s meeting of the AABG is
Friday January 8th. It will be hosted by
Randy deBeauclair. See the map and
directions on the next page.

Mashing
Interior view of a mash tun in a Scotch whisky
distillery, showing the stirring mechanism.
In brewing and distilling, mashing is the
process of combining a mix of milled grain
(typically malted barley with supplementary
grains such as corn, sorghum, rye or wheat),
known as the “grain bill”, and water, known
as “liquor”, and heating this mixture with
pauses at certain temperatures (notably
45°C, 62°C and 73°C) to allow the enzymes
in the malt to break down the starch in the
grain into sugars, typically maltose to create
a malty liquid called wort.

AABG 2010
January ........... Randy deBeauclair .....
February ..............................................
March ........... Liberty St Brewing Co. ...
April ....................................................
May .................... Stephen Krebs ........
June .................. Mark Zadvinskis .......
July .....................................................
August .......... Patti Smith Jeff Bletch ...
September ...........................................
October ...............................................
November .............. Chris Frey .............
December ........... Rolf Wucherer .........
* Denotes AHA Club Only Competition Style
All meeting are the second friday of each month beginning
at 7:30 p.m., except for the July meeting (BeerBQ) which
is the second saturday.

AABG Pico System
The guardian of the club’s pico system is Mike
O’Brien. Anyone wishing to use it should contact him
at :
734.637.2532 or e-mail:

Nitrogen Content and Mashing
The nitrogen content of a grain refers to the
mass fraction of the grain which is made up
of protein, and is usually expressed as a
percentage; this fraction is further refined by
distinguishing what fraction of the protein is
water-soluble, also usually expressed as a
percentage; 40% is typical for most
beermaking grains. Generally, brewers favor
lower-nitrogen grains, while distillers favor
high-nitrogen grains.
In most beermaking, an average nitrogen
content in the grains of at most 10% is
sought; higher protein content, especially
the presence of high-mass proteins, causes
“chill haze”, a cloudy visual quality to the
beer. However,
this is mostly a
cosmetic desire
dating from the
mass production
of glassware for
presenting
s e r v i n g
beverages;
traditional styles
such as sahti,
saison, and bière
de garde, as well
as
several
Belgian styles, make no special effort to
create a clear product. The quantity of highmass proteins can be reduced during the
mash by making use of a protease rest.
In Britain, preferred brewers’ grains are often
obtained from winter harvests and grown in
low-nitrogen soil; in central Europe, no special
changes are made for the grain-growing
conditions and multi-step decoction mashing
is favored instead.
Distillers, by contrast, are not as constrained
by the amount of protein in their mash as the
non-volatile nature of proteins means that
none will be included in the final distilled
product. Therefore, distillers seek out highernitrogen grains in order to ensure a more
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efficiently-made product; higher-protein
grains generally have more diastatic power.
Diastatic power
The diastatic power (DP), also called the
“diastatic activity” or “enzymatic power”, of
a grain generally refers only to malts, grains
which have begun to germinate; the act of
germination includes the production of a
number of enzymes such as amylase which
convert starch into sugar; thereby, sugars
can be extracted from the barley’s own
starches simply by soaking the grain in water
at a controlled temperature: this is mashing.
Other enzymes break long proteins into short
ones and accomplish other important tasks.
In general, the hotter a grain is kilned, the
less its diastatic
a c t i v i t y ;
consequently,
only
lightlycolored grains
can be used as
base malts, with
Munich malt
being the darkest
base
malt
generally
Inside a mash tun. available.
Diastatic activity
can also be provided by diastatic malt extract
or by inclusion of separately-prepared brewing
enzymes.
Diastatic power for a grain is measured in
degrees Lintner (°Lintner or °L, although the
latter can conflict with the symbol °L for
Lovibond color); or in Europe by WindischKolbach units (°WK). The two measures are
related by.
A malt with enough power to self-convert has
a diastatic power near 35 °Lintner (94 °WK);
the most active, so-called “hottest” malts
currently available, American six-row pale
barley malts, have a diastatic power of up to
160 °Lintner (544 °WK).

Mashing continued on next page…
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When and Where
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Friday Jan. 8, 7:30 pm
Randy deBeauclair
2134 Copper Cove
Pinckney MI
734/878-3472

Guide for New Members
Bring 1–2 bottles per batch of your beer that
you’d like to share, or an interesting commercial
beer. Bring tasty munchies to cleanse the palate
and sop up the alcohol. Feel free to share and
sample with other members and make and accept
constructive comments. Please use good
judgment while imbibing and don’t drive while
intoxicated.

Whitmore Lake
23
Dexter
14

94

Ann Arbor

Directions

Randy’s house is brown brick/tan siding, and at the top of a
steep driveway. Park in the driveway, (it is a bit steep), or on
the street, either side.

McGregor Road

2134 Copper Cove
Pine Grv

If you live on the West side of Ann Arbor, it will likely be a bit
faster to go through Dexter and take Dexter/Pinckney Rd.
North to McGregor. Turn Right on McGregor and go approx. 3.3
miles to Copper Cove, which will be on your left.

36

Scholar Dr

From Ann Arbor take 23 north to the Pinckney/M-36 exit #54.
Go West on M-36 approx. 8–9 miles to McGregor and turn
South/left. Go approx. 1/4 mile on McGregor and turn right
onto Copper Cove. My house is the fourth on the right, 2134
Copper Cove.

Copper Cove
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… Mashing continued
Color
In brewing, the color of a grain or product is
evaluated by the Standard Reference Method
(SRM), Lovibond (°L), American Society of
Brewing Chemists (ASBC) or European
Brewery Convention (EBC) standards. While
SRM and ASBC originate in North America
and EBC in Europe, all three systems can be
found in use throughout the world; degrees
Lovibond has fallen out of industry use but
has remained in use in homebrewing circles
as the easiest to implement without a
spectrophotometer. The darkness of grains
range from as light as 3 SRM/5 EBC for
Pilsener malt to as dark as 70 SRM/1600
EBC for black malt and roasted barley.
Modification
The quality of starches in a grain is variable
with the strain of grain used and its growing
conditions. “Modification” refers specifically
to the extent to which starch molecules in the
grain consist of simple chains of starch
molecules versus branched chains; a fully

modified grain contains only simple-chain
starch molecules. A grain that is not fully
modified requires mashing in multiple steps
rather than at simply one temperature as the
starches must be de-branched before amylase
can work on them.
Conversion
Conversion is the extent to which starches in
the grain have been enzymatically broken
down into sugars. A caramel or crystal malt
is fully converted before it goes into the
mash; most malted grains have little
conversion; unmalted grains, meanwhile,
have little or no conversion. Unconverted
starch becomes sugar during the last steps
of mashing, through the action of alpha and
beta amylases.
Grain milling
The grain used for making beer must first be
milled. Milling increases the surface area of
the grain, making the starch more accessible,
and separates the seed from the husk. Care
must be taken when milling to ensure that
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the starch reserves are sufficiently milled
without damaging the husk and providing
coarse enough grits that a good filter bed can
be formed during lautering.
Grains are typically dry milled. Dry mills
come in four varieties: two-, four-, five-, and
six-roller mills. Hammer mills, which produce
a very fine mash, are often used when mash
filters are going to be employed in the
Lautering process because the grain does
not have to form its own filterbed. In modern
plants, the grain is often conditioned with
water before it is milled to make the husk
more pliable, thus reducing breakage and
improving lauter speed.
Two-roller mills Two-roller mills are the
simplest variety, in which the grain is crushed
between two rollers before it continues on to
the mash tun. The spacing between these
two rollers can be adjusted by the operator.
Thinner spacing usually leads to better
extraction, but breaks more husk and leads
to a longer lauter.
Mashing continued on next page…

… Mashing continued
Four-roller mills Four-roller mills have two
sets of rollers. The grain first goes through
rollers with a rather wide gap, which separates
the seed from the husk without much damage
to the husk, but leaves large grits. Flour is
sieved out of the cracked grain, and then the
coarse grist and husks are sent through the
second set of rollers, which further crush the
grist without damaging the crusts. There are
three-roller mills, in which one of the rollers
is used twice, but they are not recognized by
the German brewing industry.
Five- and Six-roller mills Six-roller mills have
three sets of rollers. The first roller crushes
the whole kernel, and its output is divided
three ways: flour immediately is sent out the
mill, grits without a husk proceed to the last
roller, and husk, possibly still containing
parts of the seed, go to the second set of
rollers. From the second roller flour is directly
output, as are husks and any possible seed
still in them, and the husk-free grits are
channeled into the last roller. Five-rolle
basically six-roller mills in which one of the
rollers performs double-duty.

Enzymatic rests

Protease rest

Optimal rest temperatures for major mashing
enzymes

Protein degradation via a proteolytic rest
plays many roles: production of free-amino
nitrogen (FAN) for yeast nutrition, freeing of
small proteins from larger proteins for foam
stability in the finished product, and reduction
of haze-causing proteins for easier filtration
and increased beer clarity. In all-malt beers,
the malt already provides enough protein for
good head retention, and the brewer needs
to worry more about more FAN being produced
than the yeast can metabolize, leading to off
flavors. The haze causing proteins are also
more prevalent in all-malt beers, and the
brewer must strike a balance between
breaking down these proteins, and limiting
FAN production.

Temp °C

Temp °F

Enzyme

40 °C

104.0°F

B-glucanase B -glucan

Breaks down

50 °C

122.0°F

Protease

Protein

62 °C

143.6°F

B-Amylase

Starch

72 °C

161.6°F

a-Amylase

Starch

In step-infusion and decoction mashing, the
mash is heated to different temperatures, at
which specific enzymes work optimally. The
table at right shows the optimal temperature
for the enzymes brewers most pay attention
to, and what material those enzymes break
down. There is some contention in the brewing
industry as to just what the optimal
temperature is for these enzymes, as it is
often very dependent on the pH of the mash,
and its thickness. A thicker mash acts as a
buffer for the enzymes. Once a step is passed,
the enzymes active in that step are denatured,
and become permanently inactive. The time
between rests is preferably as short as

Mashing-in
Mixing of the strike water, water used for
mashing in, and milled grist must be done
in a such a way as to minimize clumping
and oxygen uptake. Traditionally this was
done by first adding water to the mash
vessel, and then introducing the grist from
the top of the vessel in a thin stream. This
unfortunately led to a lot of oxygen
absorption, and loss of flour dust to the
surrounding air. A premasher, which mixes
the grist with mash-in temperature water
while it is still in the delivery tube, reduces
oxygen uptake and prevents dust from being
lost.
Mashing in is typically done between 35 °C
and 45 °C (95 °F and 113 °F), but for singlestep infusion mashes mashing in must be
done between 62 °C and 67 °C (143.6 °F
and 152.6 °F) for amylases to break down
the grain’s starch into sugars. The weight-toweight ratio of strike water and grain varies
from 1:2 for dark beers in single-step infusions
to 1:4 or even 1:5, ratios more suitable for
light-colored beers and decoction mashing,
where much mash water is boiled off.

possible, but if the temperature is raised
more than 1 °C per minute, enzymes may be
prematurely denatured in the transition layer
near heating elements.

B- glucanase rest
B-glucan is a chain of the beta isomer of
glucose molecules, and found mainly in the
cell walls of plants, and in this context is also
known as cellulose. A B-glucanase rest done
at 40 °C is practiced in order to break down
cell walls and make starches more available,
thus raising the extraction efficiency. Should
the brewer let this rest go on too long, it is
possible that a large amount of B-glucan will
dissolve into the mash, which can lead to a
stuck mash on brew day, and cause filtration
problems later in beer production.

Amylase rests
The amylase rests are responsible for the
production of free fermentable and
nonfermentable sugar from starch in a mash.
Starch is an enormous molecule made up of
branching chains of glucose molecules.
B-amylase breaks down these chains from
the end molecules forming links of two
glucose molecules, i.e. maltose. B-amylase
cannot break down the branch points,
although some help is found here through
low amylase activity and enzymes such as
limit dextrinase. The maltose will be the
yeast’s main food source during
fermentation. During this rest starches also
cluster together forming visible bodies in
the mash. This clustering eases the lautering
process.
The a-amylase rest is also known as the
rest, because during this
saccharification rest
rest the a-amylase breaks down the starches
from the inside, and starts cutting off links of
glucose one to four glucose molecules in
length. The longer glucose chains, sometimes
called dextrins or maltodextrins, along with
the remaining branched chains, give body
and fullness to the beer.
Because of the closeness in temperatures of
peak activity of amylase and amylase, the
two rests are often performed at once, with
the exact temperature of the rest determining
the ratio of fermentable to nonfermentable
sugars in the wort and hence the final
sweetness of the fermented drink; a hotter
rest also a fuller-bodied, sweeter beer as
amylase produces more unfermentable
sugars. 66 °C is a typical rest temperature
for a pale ale or German pilsener, while
Bohemian pilsener and mild ale are rested
more typically at 67–68 °C. This is sometimes
referred to as the sacchrification rest.

Mashing continued on next page…
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… Mash continued
Decoction rests
In decoction mashing, part of the mash is
taken out of the mash tun and placed in a
cooker, where it is boiled for a period of time.
This caramelizes some of the sugars, giving
the beer a deeper flavor and color, and frees
more starches from the grain, making for a
more efficient extraction from the grains. The
portion drawn off for decoction is calculated
so that the next rest temperature is reached
by simply putting the boiled portion back into
the mash tun. Before drawing off for
decoction, the mash is allowed to settle a bit,
and the thicker part is typically taken out for
decoction, as the enzymes have dissolved in
the liquid, and the starches to be freed are in
the grains, not the liquid. This thick mash is
then boiled for around 15 minutes, and
returned to the mash tun.
The mash cooker used in decoction should
not be allowed to scorch the mash, but
maintaining a uniform temperature in the
mash is not a priority. To prevent a scorching
of the grains, the brewer must continuously
stir the decoction and apply a slow heating.
A Decoction mash brings out a higher malt
profile from the grains and is typically used in
Bocks or Doppelbock style beers.
Mash-out
After the enzyme rests, the mash is raised to
its mash out temperature. This frees up
about 2% more starch, and makes the mash
less viscous, allowing the lauter to process
faster. It would be nice to raise the mash to
100°C for mash out and have a much less
viscous liquid, but Amylase quickly denatures
above 78°C and any starches extracted above
this temperature cannot be broken down and
will cause a starch haze in the finished
product, or in larger quantities an unpleasantly
harsh flavor can evolve. Therefore the mash
out temperature rarely exceeds 78°C.
If the lauter tun is a separate vessel from the
mash tun, the mash is transferred to the
lauter tun at this time. If the brewery has a
combination mash-lauter tun, the agitator is
stopped after mash-out temperature is
reached and the mash has mixed enough to
ensure a uniform temperature.

Bread Improver
Bread improver has been a common
ingredient in bread since the early 1950s,
and is used to speed up bread production.
History
Before the 1950s, bread had been made
virtually the same way since it was first
discovered. Using sourdoughs, and sponge
and dough methods, bread would take up to
a day to produce. This was necessary so that
certain chemical changes could happen in
the bread. With the advent of plant bakeries
mass-producing square (condensed) loaves
of bread in the early 1950s, the production
time for bread had to be accelerated. It was
discovered that the addition of certain
chemicals and enzymes to the bread could
shorten the process to 2 hours instead of the
usual 12 to 24 hours.
Function
There are
two main
reasons for
the use of
b r e a d
improvers:
to
help
produce
gas, and to
retain the
gas inside
the bread.
This is done
by including
enzymes
(such as amylase and protease) to act on the
starch and gluten.
When sour dough is made, a ferment dough
is mixed first and left to ferment for up to 24
hours. Yeast contains limited amounts of
amylase and protease enzymes, and this
fermentation helps to increase the amounts
of these naturally. Bread improvers aim to
boost the amount of these enzymes artificially,
thereby increasing the amount of fermentation
early on in the bread production and cutting
out the initial fermentation stage of doughs
such as sour dough. The protease enzyme
strengthens the gluten, thereby giving the
bread a better structure and retaining more
of the gas produced.
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Ingredients
While the ingredients of improvers can vary
largely depending on their use and the
manufacturer, there are a few important
ingredients found in all improvers:
• Ascorbic acid - used to strengthen the gluten
• Hydrochloride - gluten softening and clearing
• Sodium metabisulfate - gluten softening
and clearing
• Ammonium chloride - food for yeast
• Phosphates - food for yeast
• Amylase - enzyme used to break down
starch into simple sugars, thereby letting
yeast ferment quickly
• Protease - enzyme used to improve
extensibility of the dough
These ingredients are usually distributed in a
soy flour filler,
as the amounts
of different
ingredients can
be as little as
120 mg per kg.
Health
concerns
In the early
1990s, two
ingredients
commonly
used in bread
improvers were
singled out as
causing harm
to those who ate the bread. Calcium
propionate (Preservative 282) was linked to
Attention-Deficit Disorder among children.
Potassium bromate was also singled out as
being potentially carcinogenic. Both of these
additives have since been widely discontinued
among manufactures. Many people are
allergic to sodium metabisulfate and the
whole class of preservatives frequently labeled
as 220-229.
There are still health concerns regarding the
use of improvers, especially the inclusion of
enzymes in them. As enzymes are classed as
“processing aids” they do not need to be
included on the food label.[citation needed]

