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1. Introduction
As home brewers the more we brew the more experience we gain. As we gain that experience our
con dence in our ability to brew great beer grows. With growing con dence comes the desire to
experiment and that is when home brewing becomes particularly interesting.
When we rst start brewing we perhaps start o using malt extract and home brew kits. We then
progress to full grain mashing but using recipes that we nd in books or online. But ultimately the truly
satisfying part of home brewing is to be able to create our own recipes.
For me the most exciting and interesting part about home brewing is developing my own recipes rather
than using those that are published in most home brewing books. Although these published recipes are
perfectly acceptable, in fact they are mostly very good, developing your own brewing recipes really gives
you the freedom to innovate and express yourself as a brewer. It also allows you to dig deeper into
di erent raw materials and beer styles and gain a greater understanding of how to blend those raw
materials together to create an amazing beer.
But the question most of us ask is how to move from using someone else’s recipe to developing your
own recipes for your own unique beers.
That is the purpose of this brief guide. In the guide I hope to show you how easy it is to create a recipe
and give you the con dence to try it for yourself.
What do I hope to achieve with this guide?
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Well, by the end of this simple guide you will be able to:
1. Design your own beers
2. Calculate the amount of malt you need to create a beer.
3. Be able to use di erent malt types.
4. Calculate the colour of your beer.
5. Calculate the quantity of hops required to achieve a particular bitterness value.
That’s quite a bit to cover so let’s get started by looking at how I go about designing a beer. My
philosophy with home brewing, as with anything in life, is to keep it as simple as possible so in this rst
section I will look at the basic aspects of a beer that I use as the building blocks of a recipe.

2. How do you design a beer recipe?
The rst step to creating a great beer recipe is to decide what sort of beer you are looking to create. This
may sound fairly obvious but by doing this you create the building blocks of your recipe.
Now if you want to re-create a particular beer style the ideas that you use to create your recipe are going
to be based on that beer style. For example if you are looking to create a traditional IPA, lager, stout or
mild then you will be carrying out research on those particular styles. What malt types do those beers
typically employ? What about the hops? Is it a particularly hoppy beer and so are there particular hops
that are utilised in the recipe? Likewise beer styles will have a certain alcohol strength and colour range.
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But if you want to go completely o -piste and just create something unique then where do you start?
I typically start by considering the following three criteria because they will help me to de ne the basis of
the recipe that I will be using:
Alcohol strength
Bitterness
Colour
These are all fairly straight forward but it is useful to have some context especially around bitterness and
colour. The tables below provide an idea of both bitterness and colour for di erent beer styles.

Table 1: Colour indicator in standard reference method (SRM) and European Brewing Congress (EBC)
units for di erent beer styles
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Table 2: The bitterness in international bitterness units (IBU) for di erent beer styles.
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I can look at the 2 tables and decide, based on my knowledge of drinking the di erent beer styles, what I
might like to aim for. For example I might want to create a low colour beer but with the bitterness of a
traditional English style bitter. I therefore can look at the colour and bitterness tables and decide that I
want a colour of 6 EBC (3 SRM) and a bitterness of 40. Alternatively I might decide that I want a
darker colour beer with a lower bitterness so I go for a brown ale type colour of 40 EBC (20 SRM) and
an American lager bitterness of 15 IBU.
Once I have decided on the colour and bitterness that I am aiming for I can then decide on an alcohol
strength for my beer. Again beer styles typically have an alcohol range but for me this is just a matter of
selecting what I want in a beer. If I want to create a premium strength beer then I am looking at
something at 5.0% alcohol by volume (abv) or more. For a session beer 3.5 – 4.5% abv will su ce.
Finally if I am looking for a strong ale or barley wine then anything greater than 6.5% abv should be
ne.
Personally I really like to keep it simple. I know there are more complex ways of building a recipe but I
prefer to design a beer based on colour, bitterness and alcohol strength.
Once I have decided on the key pro le of my beer next comes the exciting bit of actually creating the
recipe.
First up – How do you work out the amount of malt that you need to produce a beer?
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3. How do you calculate the amount of
Malt required?
A beer is nothing without malt so it is perhaps
logical to start looking rst at the malt side of the
recipe.
In the previous section we considered how we go
about pulling together a recipe with 3 basic building
blocks. If you remember one of those basic building
blocks was the target alcohol strength that we wanted for our beer. We can use the alcohol strength to
de ne the original gravity (OG) of the brewing recipe and we can then use the OG to calculate the
quantity of malt that we require for our brewing recipe.
The question is how do we use the alcohol strength to calculate the quantity of malt we need to use in
our beer recipe?
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Let’s take an example. I want to produce a beer with an alcohol strength of 4% abv. As a rough rule of
thumb, I can simply divide the abv gure by 100 and add 1 to give us our target OG. Therefore for a 4%
abv beer the calculation is:
OG = (4/100)+1
OG = 0.04 + 1
OG = 1.04
Or OG = 1.040
If it is a 5% abv beer I am looking to achieve a target OG of 1.050.
If I want a 6% abv beer then the target OG is 1.060.
Hopefully you get the picture the abv can give us the OG and the calculations that we employ will
therefore all target the initial OG of the beer that we want to brew. Once we have the OG gure then
we can calculate the quantity of malt we need in our recipe.
Let’s use a worked example for a 5% abv beer, which requires an initial OG of 1.050.
Having decided on an OG, in this case 1.050, how do we work out how much malt to use? The answer
to this question is actually easier than you think and involves something often referred to as the LDK
value.
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3.1. What is the LDK value of your malt?
If you take a look at your malt analysis certi cate you will nd the analytical parameter described as the
IOB extract. Usually this is measured on a coarse or 0.7 mm grind and can be reported on a dry basis or
an as is basis.
It is perhaps worth detailing how the extract gure that appears on your certi cate of analysis is
calculated.
In the lab the malt is milled using a standard mill setting. This is to ensure that, as much as possible, the
method of analysis is standardised so that consistent and accurate results are quoted. There are three
standard mill settings which are based on the distance between the two milling plates on the lab mill.
The settings are 0.2 mm, 0.7 mm and 1.0 mm. Most certi cates of analysis will quote the mid setting of
0.7 mm.
Once the malt is milled it is mashed for an hour at 65ºC, ltered and then the gravity is measured on the
resultant wort. In essence the malt laboratory is carrying out a small scale brewhouse mash to measure
the potential extract that can be achieved. The malt lab will take the gravity gure that they have
measured and from this calculate the extract gure in litreº/kg malt.
Whilst we are on the topic of malt analysis you may also note that on your certi cate of analysis there is
an analytical parameter called the Fine/Coarse di erence. This is the di erence in extract achievable due
to the neness of the grind. Now this probably also deserves further explanation.
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When you mash your malt in water the neness of the grind can determine the potential extract that
you will achieve in your wort. That is because the ner the grind the more easy it is for the brewing
water to solubilise the extract present in the malt. If you consider that the ner you grind the malt the
greater the surface area of milled malt for water to soak into. Therefore you generally nd that the
extract measured on a 0.2 mm grind is higher than it is for a 0.7 mm grind. You could ask well why don’t
I just grind my malt into a ne powder, I will achieve a brilliant extract? Well you will but you will also
nd that it becomes more di cult to lter the wort from the spent grains at the end of mashing.
Why is this the case?
In brewing, as in life, there is always a compromise that has to be made between achieving the best
possible extract and still being able to lter the mash. As the milled malt forms the lter bed through
which you separate the wort from the spent grains, if the grains are milled too ne the lter bed becomes
too compact and ltration can slow dramatically. In some cases the bed can collapse so that the ltration
completely stops, but this situation is thankfully rare. However, the compromise we make as brewers is
the balance between milling as nely as possible to maximise our extract but without milling too ne
that we our mash ltration is impaired. Therefore you always have to balance milling with mashing
performance.
For example if you aren’t achieving the desired extract you can start to mill the malt a little more nely
but once you see a reduction in ltration performance you pull the mill out a bit to make the grist a little
coarser.
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One nal thing to mention about the ne coarse di erence before we move on is to mention that it can
be used as an indicator of malt quality. If the maltster has done their job properly the ne/coarse
di erence gure should be low, typically below 9 Lº/kg. If it is too high then it may indicate that the
malt quality is not perhaps as good as we would like it.
Right, that was a small diversion into the subtle intricacies of malt analysis, let’s get back to our
explanation of LDK.
If you glance at your certi cate of analysis and take a look at the units that the extract is quoted in you
will notice that it will say something like L deg/kg or Lº/kg. This stands for Litre Degrees per Kilogram
of malt and hopefully you can see why some people refer to this as the LDK value of malt. The gure
gives us an idea of the extract that is possible per kilogram of malt used. But how do we use this gure?
The LDK value is actually a very useful gure and provides us with a simple way of calculating the
amount of malt required to produce a certain volume of wort at a speci c OG.
Let’s go back to our worked example where I want to produce a 5% abv beer. In this example I am
targeting an OG of 1.050 and I want to produce 25 litres of wort. To keep it simple I only want to use a
single malt type for my recipe, so I will pick a standard ale malt.
To summarise my beer will be:
Beer Type – Ale 5% abv
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Target OG – 1.050
Target volume – 25 litres
Malt type used – 100% Ale Malt
How do we bring this altogether to work out how much malt to use?
The equation that we use is:

Where:
OG = original gravity
Volume = target volume of wort
LDK = the litre degrees per kilogram of malt
This might look a bit daunting but it is probably a lot easier if we break the calculation down into bite
size chunks.
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The rst thing you need to do is check your malt analysis certi cate and nd the IOB coarse extract or
LDK value. Generally you should be looking to use the as is value for the coarse extract as this takes into
account the moisture content of the malt. It is generally around the 300 litre degree/kilogram or 300
l°/kg mark.
For this example we will use an IOB coarse extract or LDK as is of 302 l°/kg. To work out the malt
required the calculation is as follows:
Malt required = (((Original Gravity - 1) x 1000) x Volume wort required)/ Coarse extract as is or LDK
Therefore for our recipe for 25 litres of wort with a gravity of 1.050 the calculation is:
Malt required = (((1.050 - 1) x 1000) x 25)/ 302
Malt required = ((0.050 x 1000) x 25)/ 302
Malt required = (50 x 25)/ 302
Malt required = 1250/ 302
Malt required = 4.14 kg
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This calculation assumes that we are 100% e cient when we are mashing but this is very rarely the case.
That is to say that when we mash all of the extract that is available we manage to solubilise into our
wort. Many commercial brewers would aim for at least a 90% brewhouse e ciency which means for
every kg of malt that they use they are able to solubilise 90% of all the extractable material in the malt.
They compensate for this ine ciency by adding additional malt to achieve the desired wort volume and
gravity. There are ways of calculating your brewhouse e ciency but for simplicity we won’t cover this
just yet. However, it is fair to suggest that we will not be as e cient as a commercial brewer, therefore
our e ciency will be a little bit lower. Typically as homebrewers we can expect a 70 – 80% e ciency but
let’s be optimistic and say we are fairly e cient and achieve an extract e ciency of 80%. If we work on a
brewhouse e ciency of 80% for our home brewing this would mean multiplying the kg of malt gure
by 100/80 or 1.25. Therefore the kg of malt required is:
Malt required = weight of malt x brewhouse e ciency
Malt required = weight of malt x (100/ brewhouse e ciency)
Malt required = weight of malt x (100/80)
Malt required = 4.14 x (100/80)
Malt required = 5.2 kg
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Using this simple method we now know that the amount of malt required to produce 25 litres of a
simple ale with a starting gravity of 1.050, where we are 80% e cient in our mashing, is 5.2 kg.
That is it, a fairly simple and straightforward way of calculating the amount of malt you require to create
a beer with a particular alcohol concentration.
You can of course make a more complicated grist recipe by introducing coloured malts, and other grains
such as wheat and maize, as long as you know the coarse extract or LDK value for each of these grain
types.
Of course we all want to create recipes with di erent speciality malts and grain types so it would be
bene cial to understand how to do this.
Therefore in the next sections we will take the process of recipe generation a step further. We will look at
di erent raw materials and their relative bene ts and then we will look at how we can use their LDK
values to create a more complicated grist recipe.
Unfortunately you have reached the end of this free sample. We hope that you enjoyed the content so
far. If you did then don't forget that the full guide contains so much more information designed to
help you create recipes for the beers that you want to brew and drink. To purchase a copy of the
complete guide click on the link below:
A Home Brewer's Guide to Creating a Beer Recipe
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