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A quick word about honey quality and it’s
handling:

As with most things in life, when making mead, what you
put into it determines the quality of what you get out of it.
The quality of the honey most definitely matters. The best
mead will be made from a honey that has undergone as little
processing as possible, i.e.: “raw”, “unfiltered”, & “unpas-
teurized”. In addition, it’s important to be aware of the fact
that elevated storage temperatures over a prolonged period of
time can adversely effect honey quality, especially in the pres-
ence of oxygen. In extreme cases, the end result is that honey
at higher temperatures (whether stored or heated) can lose
much of its’ delicate complexities, with the aroma and flavour
over time degrading to a flat-lined, generic something more
fit for a bear-shaped dispenser than as base for creating the
nectar of the gods! In short, use the good stuff, both you and
your mead will be happy that you did.

Important Note: While heat is bad, honey that gets cold often be-
comes crystallized but this has no detrimental effect on the overall
quality. It only poses the problem of gently warming it up to get it to
liquefy again (the potential “problem” being that if too much heat
is applied, then as pointed out above, you start to lose some of the
more subtle aromas and flavours). Again, if you decide to heat the
honey, tread lightly.

Some important points to touch upon, before
starting the fermentation:

1) Meadmaking is winemaking, and white winemaking at that. By this
| mean that all of the usual techniques that one is hoping to
employ for a quality white wine apply here, as well, namely:

yeast strain selection (they all have quite different
qualities)

proper care and feeding of the yeast (extremely impor-
tant for a mead, more later)

pH & TA% monitoring (also critical for a successful
fermentation)

controlling the fermentation’s temperature, if pos-
sible (55 Fto 70 F)

complete absence of oxygen after the primary fermen-
tation has completed

Understanding and incorporating each of these above ele-
ments into your meadmaking as a whole is important because
they are the very steps needed to avoid a prolonged, stuck fer-
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mentation, avoid hydrogen sulphide problems, and to ensure
(as well as to preserve) the best, possible flavour and aroma
profile for your meads.

2) Honey, while being very fermentable from a sugar standpoint, is
extremely poor in nutrients. This is important to be aware of be-
cause, just like we humans require nutrients to stay healthy,
yeast also need a balanced diet to perform at their peak. It
basically all comes down to cell wall maintenance: yeast is very
much like a small balloon, and it survives by both taking food
into itself and passing waste products out via a permeable,
two-way, selective membrane. This membrane, or cell wall, is
also the barrier that regulates the yeast’s internal pressure to
maintain an osmotic balance between itself and the environ-
ment it needs to survive in, namely the fermenting must. This
is a dynamic process, and throughout the entire fermentation
as the sugars drop and the alcohol level rises, the yeast is con-
stantly adapting itself as it tries to maintain the efficiency of
its cell wall transport mechanisms within this changing envi-
ronment.

What it needs in order to do this are nutrients. If the yeast
have the proper nutrients they need, then they will successfully
be able to keep their cell walls fluid: food can come in, waste
can go out and they will remain healthy well until the end of
the fermentation. However, if the yeast do not have the re-
quired nutrients, then the cell walls become “leather-like” and
the ability to bring in food and push out toxic by-products
starts to become exacerbated. The yeast now have to struggle
harder to survive, they become stressed and the fermentation
has a greater likelihood of becoming sluggish, possibly even
sticking before the desired attenuation has been reached. And,
as if this wasn’t already bad enough, the stressed yeast will of-
ten “act-out” by producing off-flavours and aromas, namely
H.S & VA (i.e.: “rotten egg” and “vinaigre” aromas and fla-
vours). This cause and effect of a nutrient deficient must on a
yeast population is especially evident during the latter stages
of a fermentation, as it is often only at this point that you
begin to realize that something is wrong (as in: “what’s that
smell”...)!

However, once you’ve already reached this stage it doesn’t
help to just throw some nutrients or DAP (nitrogen) at the
yeast with the hopes that they will take it up and suddenly
become revived enough to finish the fermentation. In fact, not
only are they now weakened and in overall bad shape, but
after around 10% alcohol the yeast actually stop taking-up
nutrients, and so this last minute feeding is rarely successful.
In short, it’s already too late...Therefore, based on this infor-
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mation, it can be seen that the yeast need to be fed in a more
“pre-emptive” rather than “reactive” fashion. The idea is that
you prepare the yeast as much as possible during the first half
of the fermentation by feeding them while they are still able
to take-up and effectively use the nutrients they need to stay
healthy. By doing this, when they finally do get to the latter
stages of the fermentation and are no longer taking-up nutri-
ents, they will still be in good health and therefore better able
to handle the upcoming tougher conditions.

This nutrient feeding schedule is generally broken-up into two
steps: once at the beginning of the fermentation, and again at
the 1/3 to 1/2 waypoint (this usually equates to an 8-10 de-
grees drop from the original starting Brix):

1st feeding: The first feeding at the beginning of the fer-
mentation is done to ensure that as large of a percentage
as possible of your initial yeast-pitch will get off to a great
start, so that the fermentation begins with a robust popu-
lation of healthy, viable cells. Because of the fact that the
yeast’s state of health at these early stages will directly de-
termine the quality of the fermentation (and of the sub-
sequent finished wine, as well), this first feeding can be
thought of as laying your “foundation”.

2nd feeding: However, at around the 8-10 degrees Brix
drop the yeast will have already used up most if not all of
the first nutrient set they were given and they may, in fact,
ultimately require more than what they have left-over in
order to optimally finish the fermentation. Therefore, very
much akin to the way a bear stores up food before it goes
into hibernation: a second feeding is needed as a way of
replenishing the yeast before they begin the final stages of
the fermentation. This second feeding is done to hedge
against the possibility of the yeast becoming stressed from
a potential lack of nutrients once they are in the latter
stages of the fermentation and are no longer taking them
up, and can therefore be thought of as a very real “insur-
ance policy” for a successful fermentation!

As there was a lot of information given in this last section,
a quick summing-up might be in order: The cure for a stuck
fermentation, and/or a stinky wine is often elaborate, time
consuming at worst, and damage control at best (either way
both you and the wine lose). Therefore, the best defense in
avoiding this scenario is an understanding of how to avoid
it in the first place and the best way to do this is to provide
your yeast with a balanced nutrient regimen made up of a fer-
mentable nitrogen source as well as various micros and amino
acids. This feeding is best made during the earlier stages of
the fermentation, before the yeast begin to shut down and no
longer take-up nutrients.

3) The pH of a mead fermentation should be taken into account, and
preferably earlier than later! Honey is naturally acidic and often
attains a pH of 3.5-5.0 once diluted to typical mead-must
densities (usually around 21-24 degrees Brix). However, it has
very little in the way of natural buffers, and this means that

as the fermentation gets underway, with the rise of carbonic
acid (CO,) along with the various organic acids produced by
the yeast themselves, the pH of the must can quickly drop to
2.6-2.8 in a 24-36 hour period. This is well past the desired,
lower-end threshold for a wine yeast fermentation (which is
around pH 3.2). This low pH, if left uncorrected, will cause
the yeast to become stressed and the resulting fermentation
will often become sluggish or even stuck.

To avoid these potential problems, the answer lies in correct-
ing the pH upwards by the use of a carbonate about a day
or so after the must has been inoculated to maintain a pH
of around 3.4-3.5 (potassium carbonate is a good choice for
this). Later, once the fermentation has ceased, you can then
fine-tune the final TA% with an acid blend or more carbonate

if needed.

Note: that as each honey will have a different elemental make-up,

each honey must will therefore naturally differ in the exact amount
needed to achieve the desired pH adjustment. However, if you

don’t want to take the time and do a proper bench-trial in order
to find the precise amount needed, around_.45 grams per gallon of
carbonate is usually a good “ball-park” figure. (That being said, a

bench trial is truly the best way).

4) The goal of any successful fermentation is to have only the organisms
that you want do all of the fermentation, while minimizing the contribu-
tion of any of the so-called “bad-guys” (indigenous yeast and spoilage
bacteria). This is done to maximize on the positive attributes
that come with a known, selected yeast strain (mouthfeel,
complexity, re-enforcement of a desired flavour profile, etc.,
not to mention having dependable fermentation characteris-
tics), while avoiding any of the off-flavours, bad aromas and
weak fermentation characteristics that can often come with
an unknown strain of “wild” yeast and/or bacteria. Therefore,
the first step in preparing a must for fermentation is to create
an environment that wipes-out, or contains a severely limited
population of the potential “bad guys”. This goal of achieving
a “clean slate” for your chosen yeast strain is usually accom-
plished either by:

Pasteurization: heating the must until a high enough tem-
perature has been reached in order to kill-off the bad guys
and then subsequently cooling it down until a safe pitch-
ing temperature has been reached, or

Chemically: usually with some form of sulphite (often re-
ferred to as “SO,”) at a high enough concentration to kill
the unwanted yeast and bacteria, but still low enough not
to inhibit the more SO -tolerant cultured yeasts from do-
ing their job.

There are pros and cons to using either of the two methods
mentioned above, and it’s true that good mead can be made
using either of them. However, the following should be noted:
while pasteurization works, the heat does indeed drive-off
some of the more delicate compounds from the must, and
these don’t come back. As for the SO,, even thought it is nec-
essary on many levels, it still is somewhat of a ‘necessary evil’
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and its use should be kept to the bare minimum whenever
possible. Therefore, with this in mind, it would seem that an
ideal way of preparing the must would be to avoid heating it
and minimizing (or leave out entirely!) the use of SO, at this
stage if at all possible. Yet, is there a way to do this and still
be able to selectively control the start of the fermentation? In
short, the answer is “yes”, but it’s all dependent on how we
structure and carry-out a set series of steps right from the very
beginning of the fermentation...

Basically, honey in its pre-diluted form is too dense for any-
thing to grow in it (that’s one of the reasons why you can store
it for so long and it never goes bad). Yet, as soon as it gets di-
luted to must levels, it’s ‘open season’ for any yeast or bacteria
that find their way into it, and now the clock starts ticking. So,
the goal here is to pitch a large quantity of healthy, viable yeast
as soon as the honey becomes diluted so that they can rapidly
colonize the must completely and thereby overrun any smaller
populations of undesired organisms before they have a chance
to establish themselves in the must. So, how do we do this?
Timing: Since it takes around % an hour to correctly hydrate
the yeast and about 5 minutes to dilute* the honey, it would
make sense to first prepare the yeast, then deal with the honey.
Once the starter is ready, you quickly dilute the must and then
immediately pitch the yeast into it. That should do it.

Note: that the dilution water should be clean and fresh, and that
it need only be around 10 degrees F warmer than the honey itself
in order for it to easily dissolve the honey into solution. Constant
stirring with a sanitized spoon in a sanitized bucket while gradually
adding the honey will assure a complete and even dilution.

Important elements to be aware of for all to
go well when using the “no-heat (no-SO,)
technique:

Good, standard sanitization practices must be em-
ployed in order to avoid potential contamination, and
this goes for anything that will touch the mead at any
stage of its making (buckets, spoons, carboys, thieves,
racking-canes, hydrometers, etc...).

In order for the yeast to be able to dominate the fer-
mentation, the starting population of yeast must be
healthy and robust, which means that they need to be
correctly hydrated (using “Go-Ferm”) and then prop-
erly fed during the fermentation (using “Fermaid-K”)
(see MoreWine!s manual: “Yeast Hydration and a Rec-
ommended Nutrient Regimen” for complete instruc-
tions).

Some final recommendations for managing a
successful mead fermentation:
It is highly recommended to oxygenate the must just

after the yeast has been pitched into it. This will help
the yeast build-up their cells walls and get off to a great

start. This oxygenation can then be repeated after a 5
degrees Brix drop from the starting gravity (this usually
equates to a day or so after the first signs of fermenta-
tion are visible).

Throughout the fermentation, it is a good idea to stir
the lees back up into solution once a day, especially
towards the latter stages when things begin to slow
down. This allows a greater percentage of the yeast to
have access to the needed nutrient sources in the must
and it also avoids the scenario where yeast are being
buried alive, become starved and then react by produc-
ing H_S. In short, stirring the yeast helps everything and
hurts nothing.

Try to keep the fermentation temperatures from becom-
ing too high, i.e.: do not ferment above 85 degrees F.
Above this and this and the yeast will begin to become
stressed and they will produce less than ideal flavours
and aromas. In general, 55-65 degrees F will produce a
more focused and delicate mead, while 65-75 degrees
will produce a more complex and “heady” one. This
has to do with the fact that the same yeast will produce
different esters and other compounds at varying tem-
peratures but it is also strain-dependant, as well.

A Recommended, Step-by-Step Guideline to
Making Mead:

1) Prepare the yeast:

+  Dry yeast: hydrate with “Go-Ferm” in 104 degree F
water, as per the instructions. Use 1 gram per gallon
for starting gravities up to 24 Brix, and 1.25 grams per
gallon for those above this (more yeast is needed if the
starting Brix will be over 24 degrees).

+  Liquid yeast: is ready to go “as is” and is used at a rate
of 1 vial per 5 gallons.

2) Once the yeast is ready, prepare the must:

In a sanitized vessel, hydrate the honey using clean,
fresh water. The water need be only around 10 degrees
warmer than the honey for an easy dilution.

Note: that all honeys have slightly different sugar levels, there-
fore it may be useful to check the gravity from time to time
during the hydration process with a hydrometer to accurately
achieve a specific, desired starting gravity.

3) Pitch the prepared yeast into the must as soon as
possible*:

* *Important: Once the 30 minute hydration-time is up
and you are ready to pitch the yeast, if the difference
in temperature between the yeast starter and the must
itself is greater than 15 degrees F, then you will need
to take the following steps in order to avoid thermally
shocking the yeast: Add a portion of the cooler must
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to the yeast starter at a ratio of .5 : 1, as shown here:
Example: If there is 120 ml in the yeast starter, then add 60 ml
of the must into the starter, for a total volume of 180 ml.

Once this is done, mix thoroughly and wait another 15-
30 minutes before pitching the starter into the must.
This intermediary step allows the yeast to begin adjust-
ing to the new temperature (as well as the TA%, pH,
and Brix) of the must incrementally rather than all at
once, and thereby limits the possibility of it becoming
shocked by potential temperature extremes.

4) Once the yeast have been pitched, oxygenate the
must:

This can most effectively be done using an oxygenation
set-up, which is made-up of a diffusion stone along
with a tank of oxygen and a mini-regulator (FE375),

or by agitating the must as much as possible (i.e.: shake
the carboy).

5) At the first signs of fermentation, add 1 gram per
gallon of “Fermaid-K” + 1-2 grams per gallon of DAP
to the must:

“Go-Ferm” by itself does not provide enough of the nitrogen
and nutrients needed by the yeast in a honey must (honey is
very poor in both), so DAP and Fermaid-K are added to make-
up what’s needed. Fermaid-K provides a well-balanced, com-
plete source of miconutrients, sterols, organic Nitrogen, and
unsaturated fatty acids. Fermaid-K has some Nitrogen (24
ppm N for every 1 g/gal) but this is still not enough to supply
the amount needed by the yeast. The rest of the required Ni-
trogen is made-up using DAP (50 ppm N for every g/gal).

Mix the required amounts of Fermaid-K and DAP with just
enough warm, clean water to dissolve the white crystals of the
DAP and thoroughly stir it into the fermenting must.

Note: that the reason why the DAP and Fermaid-K are added now
at the first signs of fermentation instead of at the beginning during
yeast hydration or must preparation is two-fold:

1. During the hydration process the yeast’s cell walls are
not yet fully formed and at this early stage the form of
nitrogen in the DAP (note that Fermaid-K also con-
tains DAP) can actually burn the cell before it becomes
fully formed. Later, once the cell wall has become fully
formed and stabilized, it will then be able to handle
the presence of the DAP.

2. The DAP and Fermaid-K could very well have been
added as soon as the yeast was ready to be pitched
into the must, however, other organisms could have
used it as an energy source to gain a stronger foothold
before the yeast had a chance to dominate the envi-
ronment. To avoid this scenario, it is advisable to wait
until the first signs of fermentation are visible, then
add the nutrients. This way you are assured of feeding

only the “guests” you actually invited to the party...
V4 g V4 y party

6)At 1/3 sugar depletion, add another 1 gram per gal-
lon of “Fermaid-K” + 1-2 grams per gallon of DAP to
the must:

This is the “mid-ferment” nutrient addition. At this stage, the
yeast will have used up the first set of nutrients we added ear-
lier getting to this point. This second addition will keep them
healthy as they finish the second half of the fermentation. Mix
the required amount of nuwith just enough warm, clean water
to dissolve the white crystals of the DAP and thoroughly stir it
into the fermenting must.

7) For the remainder of the fermentation:

Stir the lees back-up into the wine every day

Make sure the temperature doesn’t fluctuate too
much

At the end of the fermentation, the activity will decrease
significantly, including the production of CO,. This
means that every time the vessel is opened for a stirring
or a sample testing/tasting, then it may be possible to
gain a little oxygen exposure (even the 1” space below
the stopper in a topped-up carboy can potentially be
problematic). It is a good idea to flush the entire head-
space with inert gas each time the vessel is opened.

Once the fermentation is over:

1-A) SO.: If you want a still mead:
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pH of the Wine

It is important to stabilize the wine as soon as possible, and
that means adding SO, to protect the mead from oxidation
and to hinder potential spoilage organisms (acetobacter, for
example). The amount needed is the same as for a white wine,
and varies according to the pH of the mead (see the chart
above). However, if you do not know the pH of the mead,
then adding circa 50ppm (1/4 tsp per 5 gallons) is a good
“down & dirty” method to adding the sulphite.

MoreWine!”™ MoreManuals are trademarks of MoreFlavor!™ Inc. This document is copy written by MoreFlavor!™ Inc.



1-B) SO,: If you want a sparkling mead:

Quite simply, don’t add any sulphite and just bottle the mead.
However, you will need to make sure that there is just the right
amount of residual sugar present at bottling so that the mead
will continue to ferment a little while longer after it has been
bottled. The best way to do this is to allow the mead to fer-
ment to complete dryness, then add a small amount of sugar
back into the wine at bottling (either sucrose or honey) to in-
duce a final burst of fermentation. Because a sealed bottle is a
closed system, the resulting CO, generated from this renewed
fermentation will not be allowed to escape and it will ulti-
mately go into solution, thereby causing the mead to become
carbonated (this is referred to as a “natural” carbonation*,
and is in fact the basis of the “méthode champenoise” used to
carbonate champagne).

*Note that the mead could also be “force-carbonated” using a keg
and a tank of CO,, in which case you do not need to worry about
using the yeast to carbonate the mead. In this case, it would be a
good idea to go ahead and sulphite the mead as soon as the fer-
mentation was over.

2) The actual amount of residual sugar left in the finished
mead also needs to be taken into account. If the desired final
RS% will be above 1.0%, then in addition to the sulphites, sor-
bate and/or sterile filtration (.45 microns) should be consid-
ered as part of the preparation of the mead for bottling.

3) If you will be adding fruit or spices to the mead, it’s gen-
erally best to do so at the end of the primary fermentation.
Often the sugars from the fruit will cause a slight renewed
fermentation but this is not a problem. However, fresh fruit
is often a source of spoilage organisms with acetobacter &
various lactic bacteria being the most prevalent. Therefore,
in order to avoid any contamination, it is usually a good idea
to quickly pasteurize any additives before they are introduced
into the mead.

4) The pH and TA% may need to be re-adjusted, post-ferment
(if you will be adding any fruit or spices, it is best to wait until
after the mead has taken on these characteristics before tast-
ing to adjust the pH/TA%):

If the mead lacks acidity, use tartaric acid or an acid
blend to acidify the wine to taste. It is a good idea to
add the acid in several small steps, tasting as you go to
avoid over doing the addition. (7 tsp = around 5 grams,
and adding 3.8 grams per gallon = +.1% TA).

If the mead is too acidic, then use some carbonate (po-
tassium is best) in order to raise the pH. Again, this
must be done to taste, and proceeding slowly in sev-
eral increments is probably best. (7 tsp = around 6 grams,
and adding 3.4 grams per gallon = -.1% TA).

5) A quick word about oak: Oak can indeed be a part of
meadmaking and it is recommended to use the cubes over
the chips whenever possible because the cubes have a greater
complexity of flavours and a longer, slower extraction time.

Barrels can also do lovely things to mead. It is important to
keep in mind that oak added during the fermentation will ul-
timately be less present up front in the finished wine, instead
becoming integrated into the final mead in a more complex
and “structural” way than if the same amount of oak were to
be added to the mead post fermentation. For complete infor-
maiton on using oak in winemaking, please see MoreWine!’s
“Oak Information” and “Use and Care of a Barrel” Manuals
(availible for free on our website).

6) Finally, in general, time and cooler temperatures will be all
that is needed to clear-out a mead before bottling. If you like,
you can fine, but as fining is by nature non-selective you may
be removing positive flavour components, as well. Filtration is
probably the better solution for the impatient, however, this
comes with two caveats: you should only use the smallest mi-
cron size needed to clear the wine; and you will lose valuable
contact time with the lees (which gives the mead a greater
complexity and fuller mouthfeel) if done too early.

In conclusion

While what was offered here is a solid, basic foundation on
how to successfully make mead, it should also be pointed out
that this paper is in no way a substitute for an actual text
devoted to the subject. For further reading, “The Complete
Meadmaker” (BK710) is an excellent choice, followed by
“Making Wild Wines and Mead” (BK700). In addition, the
author would like to thank Lallemand’s George Clayton Cone
for both his paper on the subject: "The Basics of Mead Fer-
mentation” as well as for the many conversations had during
the preparation of this document!
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