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Application: Fermentation: Industrial Enzyme Production

 Application Detail: Cross Flow Technology for the Production of Industrial Enzymes  

Graver Product: Graver Technologies Scepter

Discussion:

Industrial enzymes are used in a variety of industries 
including food, agriculture, chemicals, and 
pharmaceuticals due to reduced processing time, 
low energy input, cost effectiveness, nontoxic and 
eco-friendly characteristics of the processes that 
incorporate these enzymes.  The fermentation of 
microorganisms is the primary production method 
for industrial enzymes due to easy availability, and 
fast growth rate.   Using recombinant DNA 
technology, manipulation of the genetic makeup of 
the microbial cell can can easily be achieved to allow 
for the production of specific enzymes at a 
commercial scale to suit the needs for industrial 
applications.

Enzyme Production and Recovery

Most industrial enzymes today are produced from 
batch fermentation using organisms including 
various fungi, bacteria and yeasts.  Using well 
defined microbial strain in large closed fermentation 
tanks, the organisms are grown under specific 
conditions to maximize the amount of enzyme that 
they produce.  During fermentation cycle, the 
microorganisms multiply in industrial bioreactors and 
the enzyme is typically excreted into the culture 
medium (extracellular).  Upon completion of the 
fermentation cycle, the microbial cells are 
inactivated and removed by centrifugation or a 
filtration process, separating the resulting from its

The enzyme concentrate can then be further 
purified, standardized and stabilized to delivering 
the liquid or granulated enzyme products.  

Enzyme manufacturers are looking for the most 
cost-effective clarification solutions that will 
provide the highest product quality with maximum 
yield and minimal waste volumes.    The fermenter 
broth contains a high density of microorganisms 
that must be separated from the liquid phase 
containing the enzyme and others dissolved solids.   
The two main solutions industrially applied for 
fermentation broth clarification are centrifugation 
and filtration.  Centrifugation produces a 
concentrate of suspended solids in the range of 10 
to 15% dry  suspended solids and a clarified stream



 suspended solids and a clarified stream still 
containing some haze and residual microorganisms 
requiring further processes using traditional 
technologies like depth filter media or by filtration 
through filter aids, like Diatomaceous Earth filters.   
Alternatively, fermentation broth clarification may 
be accomplished using a single step crossflow 
filtration.     Crossflow filters routinely maintain 
higher permeate rates longer than conventional 
dead-end filters and is an ideal solution for handling 
high solids load applications found in fermentation 
processes.

In crossflow filtration, the feed stream moves 
parallel to the membrane filtration surface and 
purified liquid passes through the membrane. The 
parallel flow of the feed stream is maintained at a 
velocity to create turbulent conditions that 
continuously sweeps away particles and other 
substances which would otherwise build up on the 
membrane surface and thus permit high solids 
capabilities.  Many  of the crossflow technologies 
(CFF) in the market are based on the use of 
polymeric membranes that are composed of 
polypropylene, polysulfone, PVDF or other typical 
membrane materials. As such, the these CFF 
technologies may have a limited lifespan as 
aggressive cleaning processes cannot be employed 
in these high-solids clarification applications.  
Therefore a more robust technology is required 
such as the SCEPTER® crossflow microfiltration and

Evaluation of Your Feed Stream 
The Graver Technologies design team is available to work with you to analyze your needs. Together we will 
custom-design the optimal caustic recovery system for your plant. For a preliminary analysis of your 
process, please contact Graver Technologies toll-free 800-249-1990 x 539 or visit our website: 
www.gravertech.com, e-mail: info@gravertech.com

ultrafiltration products can be used.  These rugged 
tubular stainless-steel membranes have a titanium 
dioxide (TiO2) membrane coating that is 
permanently sintered to the inside of the 316L 
stainless support tube. This creates a smooth, 
foulant-resistant membrane that permits the 
processing of dirty or hostile fluids over a broad 
range of chemical conditions, pressures and 
temperatures, often where no other membrane 
device can be used. 

The design of SCEPTER sintered tubes and 
membranes creates a durable and robust structure 
making it adaptable to a wide variety of system 
configurations, from basic batch processing to more 
complex multi-stage continuous designs. SCEPTER 
systems are based on modular units, it is easy to 
increase capacity as need arises, just by adding 
additional modules or stages.  The robust nature 
ensures that aggressive cleaning process can be used 
to recover the membranes repeatedly and assuring 
effective service for many years, minimizing 
membrane replacement costs while maximizing the 
ROI. 




