
Clear and stable apple juice!

Figure 1: Electrofl otation cell

The production of clarifi ed and stable apple 
juice poses a challenge to the beverage 
industry. Today, this type of apple juice 
is produced by what are called microfi l-
tration and ultrafi ltration membrane tech-
nologies. These automated technologies 
offer a defi nite advantage in terms of pro-
ductivity. However, certain juices can be 
very acidic and particularly rich in proteins 
and tannins; in such cases, membrane 
fouling can make the technology less 
attractive for apple juice clarifi cation. It 
would be impossible to go back to the old 
clarifi cation technique, which could take 
up to 20 hours and involved several steps, 
including the use of large quantities 
of enzymes to break down the pectin, 
followed by the addition of a clarifying 
agent (such as gelatine) to the freshly 
pressed juice to precipitate the proteins 

and tannins. It was necessary to wait until 
everything settled to the bottom before fi l-
tering it all through a fi lter press. 

A solution to the problem of 
membrane fouling?
Fouling of microfi ltration/ultrafi ltration 
membranes is largely attributable to the 
high level of tannins and proteins in the 
apple juice. The solution to the prob-
lem of fouled microfi ltration/ultrafi ltration 
membranes could well be pre-treatment 
by electrofl otation (Figure 1). An elec-
tric current applied to electrodes placed 
at the bottom of the tank splits the water 
molecules in two, and tiny bubbles of 
hydrogen and oxygen form at the surface 
of the electrodes. The bubbles rise to the 
surface, bringing the particles with them, 

and it is then a simple matter 
of removing the layer that 
forms at the surface of the 
tank and fi ltering.

When the pectin is fi rst 
removed from the apple 
juice, electrofl otation treat-
ment can reduce the 
tannin content by one third. 
When gelatine is added, 
up to 50% of the tannins 
and 75% of the proteins 
are removed, making 
fi ltration that much easier. 
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Figure 2: Juice before (A) and after (B) clarifi cation

An advantage of this technique is that 
neither the Brix level (content of soluble 
solids, including sugars) nor the pH of the 
apple juice is affected. In many cases, the 
result is even clearer than juice that has 
been clarifi ed by the traditional methods, 
and always equally fl avourful (Figure 2). 
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