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The process involves 
exposing the product in its 
original packing to a 
pressurized carbon dioxide 
atmosphere.
The product may be packed 
in bags, bales, bundles, 
etc., but measures must be 
implemented to ensure that 
the carbon dioxide can 
permeate the material 
completely.

The disinfestation effect is 
determined by various 
parameters, such as 
exposure time, the pressure, 
the pressure drop rate, the 
temperature, etc.

Under ideal conditions, a 
cycle should take around
2 - 3 hours.
Products are transported 
into autoclave I on a specially 
designed vehicle.
Once loaded, the autoclave 
is flooded with gaseous 
carbon dioxide to the 
required final pressure.

The subsequent pressure 
equalization between 
autoclave I and autoclave II, 
which has been loaded in 
the meantime already 
represents a saving of 50% 
carbon dioxide.

The remaining carbon 
dioxide is then discharged 
through a compressor into 
a storage tank, from where 
additional carbon dioxide 
can be taken to build up 
the necessary final pressure 
following pressure
equalization.

Refer to the process 
flowchart below for further 
details. This process has 
been developed along the 
lines of a number of 
different approaches for 
new disinfestation 
processes and refined to 
fulfil Martin Bauer's specific 
requirements.

Trials were conducted 
continously in parallel with 
development and the 
results were analyzed and 
used to enhance the 
process.
Penetration depth and flow 
conditions during pressure 
build-up and relief were 
criteria that presented 
particularly difficult 
problems initially.

The process has now been 
realized. A two-chamber 
disinfestation plant that is 
capable of processing 
around 10,000 metric tons 
of natural products each 
year has been in service on 
the premises of Martin 
Bauer since 1989.
A third chamber was added 
to the plant at the beginning 
of 2001, increasing the 
annual throughput to 
approximately 15,000 
metric tons.

Background

Natural products may be 
always at risk of infestation 
to a greater or lesser extent. 
Toxic substances have 
therefore been used to 
destroy for example insects, 
as well as their larvae and 
eggs, up to now.
However, these toxic
substances were becoming 
the target of increasing 
criticism. Ethylene dioxide, 
for example, has been 
banned for the 
disinfestation of foodstuffs
for a long time now.

Other currently used 
substances, such as methyl 
bromide, hydrogen 
phosphide, etc., are 
characterized by more
or less serious problems 
with residues.
In the light of these 
considerations, Martin 
Bauer reached a fundamental 
decision to change course 
as long ago as 1986 and 
made substantial funds

available for the development 
of a residue-free disinfestation
process. The aim was to find 
a replacement for the 
existing processes that are 
based on the use of toxic 
gases.

The toxic gases were to be 
superseded by natural 
substances that leave no 
residue, are environmentally 
compatible and safe to use. 
The MABA-PEX process 
fulfils all of these 
requirements.

Various courses of action 
were pursued in an effort 
to investigate the full scope 
of the currently available 
processes, including 
methods that use natural 
pyrethrum or microwaves. 

None of the investigated 
processes promised the 
desired success, however, 
until the new MABA-PEX 
process was developed and

made a breakthrough with 
respect to residue-free 
disinfestation. 

It was thanks to the 
development of the 
patented carbondioxide 
recovery concept that the 
process was raised to a 
level that set completely 
new standards in terms of 
environmental protection 
and economic efficiency.
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Flowchart of a process plant for pressurized disinfestation 
using carbon dioxide (this example: two-chamber system)

MABA-PEX production plant with a capacity of 63 m3 per autoclave.
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Studies started as long ago 

as 1986.

The first major trials of the 

new MABA-PEX process 

took place in October 1987. 

All subsequent trials were 

conducted in close 

cooperation with the 

Federal Institute of Biology 

in Brunswick and the 

Department of Chemical 

Engineering at the 

University of 

Erlangen/Nuremberg.

Trials were conducted with selected products (including 

angelica root, valerian root, birch leaves, stinging nettle, 

fennel, rosehip, hibiscus, chamomile, peppermint, sage 

leaves, yarrow, and senna leaves) in various cutting sizes 

(whole product, concise product, finely cut product, pulvis 

subtilis) and various types of packaging (paper sacks, 

jute sacks, pressed bales, boxes and crates, drums and 

tape fabric sacks).

Apart from insecticidal 
efficacy, the subsequent 
laboratory experiments 
investigated such product-
specific parameters as 
appearance and 
organoleptic properties 
(smell and taste of the 
product and tea infusion), 
drying losses, extract 
content, color value, and 
constituent substances.

GC and HPLC methods were 
used to test the constituent 
substances, as well as the 
methods described in the 
pharmacopoeias.

The results indicate a 100% 
mortality rate and no 
differences in quality 
between treated and 
untreated drugs.

The products were tested 
again after 6 weeks, 3 
months, 6 months and 12 
months. Here again, no 
differences were found 
between untreated and 
treated products.

Other products have been 
tested and analyzed in 
order to verify the results 
obtained at that time.

No changes were found 
that could have been 
attributed to the 
pressurized carbon dioxide 
treatment.


