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⎪ Innovative engineering ⎪

M
ad Giant brings together sci-
ence and an immense love of 
beer. Eben Uys, the brand’s co-
founder, is a graduate chemical 

engineer from Stellenbosch University who 
brings a thorough understanding of the pro-
cess control and a love of experimentation to 
the art of beermaking. Mad Giant, according 
to Uys: “is about little guys who are crazy 
enough to pursue big dreams”. 

“We use the ‘one-eyed giant’ as our em-
blem to remind us that, while experiencing big 
scary dreams, we must always keep one eye on 
the prize. And through what we are achieving 
here, we hope to inspire other people to fight 
the corporate monster and pursue their own 
independent dreams,” he says at the beginning 
of a tour of his microbrewery.

Located in the 1 Fox Precinct, the Mad 
Giant brewery is a collection of restored 
warehouses in Johannesburg’s historic 

A visit to the Mad Giant microbrewery

The mash tun, where the malt starch is converted to sugar, the hops kettle and associated pre-fermentation tanks where craft beer is made in 3 000 ℓ batches.

Left: For fermentation followed by maturation, Mad Giant currently has several 3 000 ℓ tanks and a few 9 000 ℓ tanks that can take three batches of any brew. 
Right: A clean in place network ensures that every tank can be cleaned between brew batches. In keeping with the modern environmentally aware approach, the 
chemicals used are recovered, where possible, for reuse.

On June 27, 2017, Air Products hosted a visit to the Mad 
Giant microbrewery on 1 Fox Street in central Johannesburg. 
MechChem Africa’s Peter Middleton takes the tour and talks 
to Ndumiso Madlala from Ubuntu Kraal Brewery and Mad 
Giant’s Eben Uys.

Ferreirasdorp dis-
trict. The spectacu-
lar downtown craft 
brewery consists of 
Mad Giant brew-
ery’s shed, which has 
a huge retro-style 
sign on its roof and a spacious beer garden 
that stretches around the building. Inside, 
the space has been given a fun makeover with 
quirky light fittings and unusual Meccano-
inspired tables and chairs.

Behind the bar is a giant metallic one-eyed 
giant sculpture, and there’s also a small shop 
selling Mad Giant-branded glassware and 
bottles of beer. The brewery shares space with 
the Urbanologi restaurant, which is known 
for its unique Asian-inspired gourmet tapas.

“In principle, making beer is very simple. 
We take starch, convert it to sugar, convert 
the sugar to alcohol and then we sell it to 

people,” Uys says. “The biggest challenge is 
to make beer that lasts on the shelf. This is 
where all of the science and difficulty comes 
in,” he adds.

At its starting point is milling of the malt, 
which is done outside of the brewery shed. 
“Malt is our source of starch and we use 
mostly barley with some wheat malt mixed in. 
After milling we pass the malt into this mash 
tun, which is where the starch conversion (to 
sugar) happens,” he explains, after taking us up 
onto a gantry above a row of bright stainless 
steel tanks.

“Malt starch is made up of long chain sug-

ars, and the enzymes inside the barley break 
these down into simpler sugars that we can 
manipulate: by changing the temperature in 
the tun; the time in the tank; and using differ-
ent types of malt.

Ubuntu Kraal’s Master brewer, Ndumiso 
Madlala, adds: “We also use acids to manipu-
late the pH – naturally occurring lactic acid or 
acidulated malt, which comes from Germany. 
The pH is an important aspect governing the 
release of the right sugars for each brew style,” 
he explains.

Once the preferred sugars are formed, the 
mix in the tun is like a thick soup or porridge. 
“We are only interested in the sugary liquid, 
so we separate this out, removing all of the 
solids. This liquid is called wort and it tastes a 
little like very sweet Horlicks,” continues Uys.

The wort is then boiled with hops, which 
gives the beer its bitterness, flavour and 
aroma. “Hops comes from the same plant spe-
cies as marijuana and is full of alpha acids. The 
longer hops is boiled, the more bitterness and 
less flavour it gives to the wort, so we have to 
control these times carefully to get the right 
taste for the beer style being brewed,” Uys 
explains, adding, “we add different hops at 
different times, bitter hops at the beginning, 
for example and aromatic hops later.”

Mad Giant imports its hops from all over 
the world. “Hops is only grown at very specific 
longitudes,” notes Madlala. George is the only 
place in South Africa where hops can be grown 
and this can only be achieved by using addi-
tional night lights to fool he hops into thinking 
the day is longer. 

“Hops needs cold winters and long summer 
days. We struggle to get the flavours we want 
from the locally grown varieties, so we tend 
to favour the original hops growing regions of 
the world. Next year we are going to change 
over to using 100% German or other imported 
malts,” Uys adds.

“After boiling and getting the right sugar 
concentration and flavours for our alcohol, 
we go to the whirlpool, where the remaining 
hops is removed. Then we have to cool the 
wort because higher temperatures will kill 
the yeast used in the fermentation process,” 
Uys continues.

Mad Giant employs an energy recovery 
system for the cooling process. Heat from the 
wort is transferred to cold water coming in 
through a heat exchanger. This heated water 
is then used in the kettle for the next brew.

Once the wort is cooled, the fermentation 
process can begin.

The key ingredients at the starting point 

of fermentation are yeast and food-grade 
oxygen. “This is the first time we add gas,” says 
Madlala, “and we use food-grade oxygen here. 
Oxygen acts like adrenalin for yeast, activat-
ing and invigorating it. It initiates and sustain 
the fermentation process, which is where the 
alcohol is being generated,” he explains. 

“Oxygen causes expansion, budding and 
replication, but once all the oxygen is con-
sumed, then the yeast switches to the next 
stage: it looks for simple sugars – glucose, 
fructose and galactose – and it eats those 
sugars into ethanol (CH3CH2OH) and CO2. At 
the same time, several flavours are produced, 
such as the esther-like banana and other fruity 
flavours,” Madlala points out, adding that, if 
the fruity flavours are not preferred for the 
beer being brewed, then the temperature is 
set differently to promote a dryer brew.

The yeast settles to the bottom of the coni-
cal fermentation tanks and is taken out of the 
brew after about five days. “Then we reduce 
the temperature down to zero degrees for the 
maturation stage, which takes three to five 
weeks,” continues Uys.

“We make beer in 3 000 ℓ batches and, 
eventually, we will be able to do three batches 
every 12 hours. Currently we have several 
3 000 ℓ fermentation tanks and a few 9 000 ℓ 
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Air Products’ support for craft brewers
Craft beer brewing has evolved from being a home-brewing hobby to 
a precise and complex process, aimed at delighting craft beer lovers 
who have become enthusiasts of this new era of beer and the more 
distinguished tastes offered by microbreweries. 

As a supplier of gases, which is vital to the brewing process, Air 
Products has been playing an important role in supporting micro-
breweries to create craft beers suited for this local, expanding and 
increasingly popular craft beer market. 

Words such as hops, vessel, malt and fermentation comes to mind, 
but it is much more complex than simply adding certain ingredients 

together and hoping for the best taste once the ‘beer’ has matured. 
Craft beer brewing has become an art form and the use of the correct 
gases at the correct time in the correct quantities is vital in ensuring 
the best outcome. 

Air Products supplies gases such as oxygen, carbon dioxide and 
nitrogen to a number of microbrewies in Gauteng.

Craft beer brewers are able to create unique beers by producing 
small quantities that deliver strong flavours. The ingredients used by 
microbrewers are different to those used by large, commercial brew-
ers. The introduction of craft beers to South African beer drinkers has 
created a new excitement in the marketplace as there is now a wide 
range of tastes available and beer drinkers are no longer restricted 
to the same brands and styles that have been available in the past

Food-grade Air Products Freshline Oxygen, which is added to the 
wort prior to the fermentation process, improves yeast performance, 
ultimately affecting the flavour of the beer. Freshline carbon dioxide 
is used for carbonation of the final product and Freshline nitrogen 
is used to create the ‘head’ or ‘collar’ of a beer, which adds to the at-
tractiveness of enjoying a ‘cold one’.

Air Products’ Freshline product manager Nelisiwe ‘Neli’ Dlamini 
explains the use of Freshline oxygen in craft beer brewing: “Brewing 
craft beer is an intricate process and it is important to ensure a se-
cure supply of oxygen to the brewery – malt and hops, water, yeast 
and oxygen is required for the fermentation process and without 
the oxygen, the entire process and ultimately the quality of the beer 
is affected. We understand the process and aim to ensure that we 
supply product to the microbreweries, enabling them to produce 
quality, tasty craft beer.”

Air Products has formed a strong relationship with a number of 

microbreweries in Gauteng and is proud to be 
associated with their growth in market share 
in the last two years. For breweries such as 
Drayman’s Brewery, Mad Giant and Ubuntu 
Kraal Brewery it is of extreme importance to 
ensure that gases are available during specific 
parts of the brewing process, as delays or in-
terruptions as a result of a lack of oxygen and 
other ingredients will have an impact on the 
final product.

Air Products’ infrastructure enables the 
company to supply microbreweries via cylin-
der, Maxitank, Minitank or CryoEase®, which 
is an effective and convenient alternative to 
cylinders, suited for customers with smaller 
operational spaces.

Moritz Kallmeyer from Drayman’s Brewery 
says: “As a craft beer brewer, I strive to con-
stantly improving the brewing process. A part 
of what I would like to achieve is to brew beer 
with a lower oxygen count, more stability, 
greater clarity, improved balance and better 
head retention. As a microbrewer, modern 
technology is costly to acquire, however, we 
do not hesitate to consult the Air Products 
team to advise us on improving our beer qual-
ity by altering our gas usage and composition. 
We consider Air Products to be a part of our 
brewing team.”

According to chief beer officer at Ubuntu 
Kraal Brewery, Ndumiso Madlala, Air Products 

has been a part of its operations from the 
beginning when the brewery was being com-
missioned. On the role of Air Products in its 
operations, Madlala says: “It is important for 
us to ensure that our product is available to 
customers at all times. With the assistance of 
Air Products, we can ensure that our beer is 
available to our Soweto Gold lovers through 
the focus on prompt delivery and efficient 
customer service.”

“As a chemical engineer and a beer lover 
myself, quality is of the essence, whether it be 
the appearance or taste of the beer. Through 
Air Products’ commitment to ensure a supply 
of product when we need it for our delicate 
brewing processes, we can pride ourselves in 
the quality and availability of our beers as the 
market demands, especially in the light of the 
fact that we also sell our beer at the brewery,” 
says Eben Uys from Mad Giant.

According to the craft brew masters, craft 
beer is expected to take at least 10% of total 
market share of South Africa by 2022.

Dlamini concludes: “We are fortunate to 
form part of the growth of the craft beer mar-
ket. With the knowledge, skills and insight of 
brewers such as Kallmeyer, Madlala and Uys, 
the growth of craft beer is inevitable. There is 
no question – Air Products will be supplying the 
product needed by the brewers to continue to 
brew quality craft beer.” q

Nelisiwe Dlamini with Ndumiso Madlala of Ubuntu Kraal Breweries: Air 
Products can supply microbreweries with Freshline gases via cylinders, 
Maxitank, Minitank or CryoEase®.

Kegs are first washed with steam. Then CO2 is used 
to push all the air out before the keg is filled with 
beer and then pressurised using CO2.

Mad Giant has invested a lot of money in process control equipment to keep the plant operating to the high 
quality and hygiene standards required.

tanks that can take three batches of any one 
beer brew,” he says.

“We are also able to reuse the yeast we 
extract from the first stage of fermentation 
for up to eight generations, but we don’t 
generally reuse the yeast more than three or 
four times,” he adds, before moving us over 
the clean-in-place (CIP) facility.

For the vessels used for making the wort, 
a simple water rinse is enough to clean the 
vessels between batches of the same brew. 
“But if there is any break in their use then a 
full wash down has to be done,” continues Uys.

“But for the fermentation vessels, we 
have to do a full cleaning cycle after every 
brewing cycle. This involves a hot alkali wash 
using sodium hydroxide/caustic soda. Then 
we do an acid rinse followed by a sterilising 
rinse,” he says. 

In keeping with the modern environmen-
tally aware approach, the chemicals used are 
recovered, where possible, for reuse. “Mad 
Giant has invested a lot of money in equip-
ment to keep the plant operating to the high 
hygiene standards required,” Uys adds.

The time spent maturing in the fermenta-
tion tanks enables all of the remaining sugars 
to be converted and the beer to be clarified 
and cleaned. “Green beer tastes horrible,” 
say Madlala. “But by the time the beer comes 

out of the tanks three or four weeks later, it 
is beautiful. You can’t make a good beer in 
days,” he asserts.

The water used? “We use municipal water 
but we have to treat it, mostly to remove any 
trace of chlorine,” Uys responds.

From the CIP facility we are taken into the 
laboratory, where the ingredients and the 
beer are tested for suitability and any signs 
of contamination. “This is one of the best-
equipped brewery labs I have every seen,” 
asserts Madlala, possible because of Ewan 
Uys’ original profession as well as his passion 
for creating new tastes and flavours.

A lot of time is spent testing the shelf life 
of the various Mad Giant craft beers. “We 
guarantee a nine month shelf life and we 
always use brown bottles. The factors that 
make a beer go stale faster are oxygen, heat, 
and UV light. Green bottles do not block out 
UV, so beers sold in these have a shorter shelf 
life,” notes Madlala adding that, personally, he 
never drinks beer from a green bottle.

Bottling and packing sits at the end of Mad 
Giant’s microbrewery shed: Chilled beer is 
carbonated before being bottled and capped 
and then labelled and packed. “This is the most 
automated part of our process. We fill about 
700 to 850 bottles an hour using this equip-
ment, which is imported from Italy.”

Mad Giant also fills kegs for distribution to 
pubs. “Our kegs are first washed with steam. 
Then we use CO

2
 to push all the air out, fill the 

keg with beer and then pressurise using CO
2
,” 

Uys notes, adding that kegs are quickly becoming 
Mad Giant’s most expensive asset.

The beer tasted on the day, several of them 
but in 150 mℓ glasses, tasted very good indeed. 

And while the ‘craft’ might still have a little of the 
‘hit-and-miss’ reputation associated with ‘home-
brews’, the precise and complex process used at 
the Mad Giant and Ubuntu Kraal microbreweries 
undoubtedly result in consistency and quality.

Combined with the passion and creativity 
of these brewing artists, the product is sure to 
attract loyal consumers. q


