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can you skip
the middle man,
and use olive oil

1
i afatty acid that
is found in {2
the cell walls

of yeast.
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A while back | received an email
from a craft brewer in Australia. He
had heard from another brewer
about a post on a forum by a home
brewer in the United States who had
heard about a brewing experiment
that involved using olive oil in place
of wort aeration. It is amazing how
anything new and exciting in the
brewing world can jump all around
the globe in such a short time.

At first, the thought of adding
olive oil to beer sounded ridiculous.
Wouldn't that make the beer taste
horrible? And what about head
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Who on earth would purposely add oil to their beer? As it turns out, a brewer at New Belgium
did just that . . . and he may be onto the path to lengthening beer flavor stability.

retention? After some searching, |
found out that Grady Hull, a com-
mercial brewer with New Belgium
Brewing Co. was scheduled to speak
about using olive oil in place of wort
aeration to a group of commercial
craft brewers. | contacted Mr. Hull to
find out more about the process and
principles behind using olive oil as
a replacement for aeration.

To begin with, one might won-
der why anyone would want to
replace wort aeration — don't yeast
need oxygen? In brewing, cold wort
is aerated prior to fermentation to
supply the yeast with oxygen. The
yeast take up this oxygen and use it
to produce sterols and unsaturated
fatty acids (UFAs) that are required
for healthy cell walls.

Although aerating cold wort
| leads to healthy yeast, it also caus-
es the oxidation of some wort com-
pounds and primes the beer to
become stale later down the road.
Commercial brewers work hard to
exclude oxygen from every step of
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the brewing process. If a substitute for
worl aeration was found, wort oxidation
could be reduced and the flavor stability
of beer could be increased.

One obvious solution would be to
supply the yeast with the oxygen they
need before they are pitched, thus elimi-
nating the need to aerate the wort.
However, when yeast are harvested from a
previous fermentation, they have a store
of glycogen and trehalose to power their

metabolic processes when revived. If oxy-
gen is added to the stored yeast, the
yeast begin depleting their stores of
glycogen and trehalose.

Enter Olive Qil

One of the specific UFAs that yeast cells
make is oleic acid. This is an 18-carbon
chain with carboxylic acid group (-COOH)
on one end. Oleic acid is monounsaturat-
ed, meaning that it has one double bond
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in its carbon chain that is otherwise satu-
rated (made up of single bonds). The dou-
ble bond in oleic acid comes between the
ninth and tenth carbon atoms, counting
from the carboxylic acid end. (Take away
the double bond and you would have
stearic acid.) Oleic acid is found in many
plant oils, especially olive oil (which can
contain up to 80% oleic acid).

The idea behind olive oil aeration
was to directly give the yeast the UFAs
that they would normally synthesize from
oxygen. This would eliminate the need to
aerate the cold wort (which primes the
beer to stale more quickly) or the yeast in
storage (which causes them to burn up
their glycogen and trehalose reserves).
Essentially, the idea was to “skip the mid-
dle man."

Previously, brewing scientists had
tried the same thing with linoleic acid. If
you added an extra double bond to oleic
acid, between the 12th and 13th carbon
molecules, you would have linoleic acid
(not to be confused with linolenic acid, a
relatively abundant compound found in
batley malt). Linoleic acid, however, is not
naturally occurring in yeast cell walls and
is more expensive than oleic acid. [On the
other hand, (pure) oleic acid has a melting
point of 61 °F (16 °C) and would be solid
at lager-brewing temperatures.|

The Experiments

Mr. Hull conducted his experiments as
part of his work towards his MS in Brewing
and Distilling from Heriot-Watt University
located in Edinburgh, Scotland. He gra-
ciously shared his paper on the topic with
me and has given me permission to make
it publicly available on my BrewCrAzY
website (www.brewcrazy.com/hull-olive-
oil-thesis.pdf). The file explains in detail
the process and results of all four batches
of beer fermented, with detailed compar-
isons to the control batches.

Mr. Hull conducted experiments by
adding measured amounts of olive oil to
stored yeast 5 hours prior to pitching. (He
did not add the olive oil directly to the
wort at pitching time.) Four commercial-
sized batches of New Belgium's Fat Tire
were brewed with olive oil and without
aeration, In each subsequent batch, the
amount of olive oil was increased. In the
fourth and final batch, he added 1 mil-
ligram (mg) of olive oil per 25 billion cells.




The first batch was 360 hectoliters (hL)
(9,500 gallons); the second, 720 hL (19,000
gallons) and the last two were 2,100 hL
(over 55,000 gallons). The first two batches
were blended into “regular” Fat Tire prior
to bottling, but the final batches were sold
unblended. You may have drank some of
the experimental beers and did not even
realize it.

Control batches of the same size were
brewed concurrently using New Belgium's
normal wort aeration procedures,

In the experiment, Hull compared the
fermentation time, yeast density, viability,
ester production, head retention and more
between the experimental olive oil beers
and the controls (regular Fat Tire). In addi-
tion, all the beers were evaluated by the
brewery's normal tasting panel.

The Results

Overall, the experimental beers and
the controls were very similar — similar
enough that the brewery released the final
experimental batches to the public. Head
retention times in the experimental beers

e

The American Brewers Guild
distance learning programs make it
possible to get an industry recog-

nized qualification without giving up
your full-time job. Unlike traditional
correspondence programs, the Guild
uses actual classroom lectures on
DVD, not slide shows or streaming
video. The course materials include
50 lecrures, filmed in the summer
of 2007, featuring 20 brewers
and industry related professionals
from all over the US Craft Brewing
industry.

Now enrolling for 2009 Distance Learning classes:

Intensive Brewing Science & Engineering (IBS&E, 22 weeks)
l January 26th-June 26th, 2009 OF June 8th-November 20th, 2009

Craftbrewers Apprenticeship (CBA, 27 weeks)
January 26th-July 31st, 2009 OF June 8th-December 25th, 2009

Call us or email for more information (800) 636-1331
www.abghrew.com ¢ email: info@abghrew.com

| American Brewers Guild

Homebrewers have been experimenting with this method ever since it became known.
Here, two starters are being prepared — one is aerated and the other uses olive oil.
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were only slightly less than that seen in
controls. Fermentation times were slightly
longer, but the differences between the
experimental and control groups shrunk
as the amount of olive oil increased. And,
the beers made with olive oil attenuated
as well as the control beers. Ester produc-
tion was greater in the experimental beers
(and remember that ester production
increases as wort aeration decreases), but
not to the degree that the tasting panel
thought it was outside of the brand's spec-
ifications. In fact, the tasting panel pre-
ferred the olive oil beers to the controls.
And finally, when the tasting panel com-
pared beer samples that had been aged
warm for three weeks, they detected less
oxidation in the olive oil beers than the
aerated beers. In short, Hull's four experi-
ments supported the idea that olive oil
could be used as a replacement for aera-
tion, increasing the flavor stability of a
beer — at least in the case of average-
strength ales,

These experiments continue the work
done with linoleic acid and no doubt their
success will inspire more experiments. In
his paper, Mr. Hull suggests several fur-
ther experiments that could be conduct-
ed. Adding olive oil supplies the yeast
with a UFA (oleic acid), but does not sup-
ply any sterols. As such, Hull suggests
adding ergosterol to the stored yeast —
both alone and in conjunction with olive
oil. He further suggests that manipula-
tions of the pitching rate, contact time
between the oil and yeast and overall
amount of oil added may close the gap in
fermentation times.

Relevance to Homebrew

When thinking about using olive oil at a
homebrew scale, it pays to review a few
differences between commercial beer
brewed on the scale of Fat Tire and home-
brew. The reason the experiment was con-
ducted was to find a way to extend the fla-
vor stability of a commercial beer. Modern
commercial brewhouses allow their brew-
ers more control over the wort and beers’
exposure to oxygen compared to most
homebreweries. However, we homebrew-
ers have much better control over how our
beer is handled and stored. Most of us do
not have to have our beer trucked any-
where and we wouldn’t store our beer
warm — or perhaps bathed in UV light, as

it is in some retail locations. Also, where-
as commercial brewers have little control
over how old their beer is when a con-
sumer buys (or drinks) it, homebrewers
know when their beer is fresh and can
drink it before signs of oxidation occur.

If you are brewing beers that ferment
and condition quickly — and you store
them cold and drink them before the level
of oxidation bothers you — using olive oil
as a replacement for aeration might be
something to try if you are interested, but
it certainly isn't something that you need
to do.

The difference between the yeast
used in the experiment and that available
to most homebrewers is worth consider-
ing, too. In the experiment, Hull added
olive oil to yeast harvested from a beer
fermentation. Most often, homebrewers
use commercially raised yeast, perhaps
added to a yeast starter a few days before
brewing. Commercial yeast is grown under
different conditions than a brewery fer-
mentation. Commercial yeast suppliers
raise their yeast such that fresh packages
contain yeast that is healthier than “used”
yeast. And, in a commercial brewery, the
stored yeast harvested from a fermenter
has no access to a carbon source or nutri-
ents, as is the case in homebrew yeast
starters. (This is why it's good to aerate a
yeast starter, but bad to aerate stored
yeast. Imagine letting a yeast cake sit
around for a couple days, then aerating it
without adding any fresh wort.) If you usu-
ally make yeast starters, you could try
making your starters slightly
(~25%), aerating them thoroughly (per-
haps more than once}, then pitching the
yeast into your un-aerated primary fer-
menter. (Pitch the slurry only, leaving the
wort behind.)

Still, there are reasons a homebrewer
may want to try olive oil. Some home-
brewers do collect yeast from their fer-
mentations and repitch. Some homebrew-
ers — especially those who enter contests
— may wish to extend the amount of time
their beers are free from detectable oxi-
dation. Some homebrewers may simply
find it easier to add a tiny bit of olive oil
to their yeast starter than to aerate their
wort. And, of course, it's tempting to spec-
ulate about uses that have not vet been
tested — if you're making a monster big
beer, might a drop of olive oil help the
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yeast complete their task better? We're all
taught that high-gravity fermentations are
stressful to yeast.

I discussed Grady Hull's olive oil
experiments on my podcast (BrewCrAzY)
in November 2007 and since then quite a
few homebrewers have tried adding olive
oil to their starters.

How To Do It At Home
Depending on whether you are harvesting
your yeast from a previous brew or making
a yeast starter, there are a few ways you
could adapt the technique for use at
home. In any case, you will need to know
how much olive oil to use. In Hull's exper-
iments, he used a maximum of 1 mg per 25
billion cells. By calculating how many
yeast cells you will pitch (perhaps by using
Jamil Zainascheff's pitching rate calculator
at mrmalty.com), you can figure out how
much olive oil you need by taking the
number of cells (in billions) and dividing
by 25. For example, 5 gallons (19 L) of
average-strength ale requires about
150 billion cells. This would require
(150/25 =) 6 mg of olive oil.

But how do you measure 6 mg, given
that most home scales only weigh to the
nearest gram (g)? If oil were soluble in
water, you could add 6 gto 1 L of water and
then add ImL to your yeast. But, oil is not
miscible with water, so you have to take a
different tack. Unless you have access to
micropipettors or a serious lab scale, you
are just going to have to wing it a bit. The
way | add olive oil is by stripping the wire
out of a twist tie, sterilizing it and inserting
about %" of the wire into the olive oil. |
then stir the chilled starter wort with the
wire. If you are using yeast from a prior
5-gallon (19-L) fermentation, you could
probably stir a tiny drop of olive oil into
the yeast cake, then take only the amount
of yeast you need to pitch.

When choosing an olive oil, look at the
nutritional label and compare the
amounts of monounsaturated fatty acids.
(Also, keep in mind that both safflower oil
and sunflower oil come in high oleic acid
and high linoleic acid versions).

Now | wonder what the next exciting
brewing idea bouncing around the globe
will be? &

Jofin McKissack hosts the podcast BrewCrAzY
at www.brewcrazy.com.
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