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Introduction

Filtration with Kieselguhr filters | diatomaceous earth (DE) is a very common technique in winemaking, especially for  
the roughing and polishing stages of musts and wines. However, this practice poses several problems, such as the operator  
safety, high operating costs, a negative impact on the quality of wine.   

The Jumbo Star technology developed by Sartorius overcomes these problems and can meet the filtration requirements  
of both small and large wineries, by ensuring product quality while maximizing production efficiency. 

This study describes the many benefits of the Jumbo Star technology as an alternative to DE filtration.  

Find out more: www.sartorius.com/food-and-beverage
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In wine production, filtration is a necessary step to clarify and 
stabilize wine before bottling.  

Filtration can be used in different production stages:  - Clarification  - Cold tartaric stabilization  
(retention of potassium bitartrate crystals)   - Wine filtration after fermentation - Wine preparation before bottling  - Emergency filtration for microbiological stabilization in  
case of problems at any stage of wine maturation  

Technically, filtration is a process by which the solid suspen-
sion present in a liquid phase is removed by the passage 
through a porous medium that constitutes the filter matrix. 
In general, particles suspended in wine can be classified  
into rigid and deformable particles. The former, measuring  
0.5 to 10 µm, include the residues of oenological adjuvants 
used in wine processing (diatomaceous earth, coal, vegeta-
ble fibers, etc.) or compounds produced during vinification 
and aging phases (yeasts, vegetable fibers, crystals,  
agglomerates of polyphenolic substances, etc.). The latter 
comprise all endogenous and exogenous compounds  
present in grapes, musts and wines having colloidal behavior, 
such as protein clarifiers, polysaccharides, peptide sub-
stances, mucilages, glucans and tannins.  

Filtration with Kieselguhr filters | diatomaceous earth (DE) is  
a very widespread technique in the wine world, particularly in 
the roughing and polishing phases of musts and wines. The  
filter medium is a cake of DE. In the initial phase, the powder, 
dispersed in a certain amount of wine, is recirculated through 
filter supports in a closed circuit until the liquid becomes 
clear. 

This allows the formation of the filter cake that will be used 
for wine filtration. In order to prevent colloids from building 
up on the cake surface and reducing its permeability, during 
the filtration process DE is continuously added to avoid early  
clogging of the filter material.  

However, this type of technology entails several problems: - operator safety: DE is a very fine powder that can  
be inhaled by operators - cost of the operator: not being an automated system,  
filtration requires the continuous presence of a qualified 
operator - high operating costs: due to wine loss at the end of the  
filtration and to the disposal of exhausted DE - negative qualitative impact on wine: caused by the loss of 
aromatic properties by both DE absorption and oxidation.

Sartorius, leader in the life science market, has developed, 
thanks to the expertise of its F&B team, the Jumbo Star 
technology capable of meeting the filtration requirements 
of small and large wine producers, by ensuring the product 
quality and maximizing the production efficiency in  
terms of throughput and cost containment. In particular, 
the problem presented by filtration in the stage prior to 
bottling is twofold: - filtration efficiency, that is the capability of  

the filter to ensure optimum results in terms of polishing, 
filterability index and microbiological stability - filtration yield, assessable by both the volume of  
filtered product and the throughput guaranteed by the 
filtration system.

Furthermore, in recent years new technological challenges 
have arisen to address environmental issues and the  
increase of international competitiveness. The market is 
looking more and more for systems that can guarantee high 
quality standards as well as the optimization of production 
costs, with respect for the environment in terms of reduced 
water and energy consumption.

Jumbo Star Technologies 

The Jumbo Star system represents a valid solution in  
respect of filtration autonomy, quality of the filtered prod-
uct, optimization of production costs and environmental 
sustainability.

The system is based on the Jumbo Star cartridge filter that, 
thanks to the special pleating technology of the filter  
material, offers a 28 m2 filtration area for each 40” module 
(fig. 1). Moreover, the geometry of the filter and the large  
diameter of the filter adapter (DN100) allows backflushing 
with the correct flow rate thus optimizing the regeneration  
efficiency.

Drawing on the experience acquired in designing and  
manufacturing microfiltration systems for the past 40 years, 
the Jumbo Star systems have been developed with  
optimally automated filtration and regeneration stages,  
and available options include semi-automated and fully  
automated systems (fig. 2).
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Fig. 2: Range of Jumbo Star filtration systems

Manual Solutions Semi-Automated Solutions Fully-Automated Solutions

Jumbo Star vs. DE filtration

Wineries benefit in many ways by the introduction of  
filtration with the Jumbo Star System as alternative to  
DE filtration:  

Quality of the filtered product
The construction material of the Jumbo Star filter cartridges 
used for wine filtration is polypropylene, an inert filter  
material with no adsorption. Furthermore, the filtration  
system is completely closed and can therefore be oversatu-
rated with nitrogen before filtration in order to minimize the 
risk of wine oxidation. 

Microbiological safety
The  wide range of available retention rates - from 20 µm  
to 0.45 µm - of the Jumbo Star cartridges, makes it possible 
to use the system at any stage of the production process,  
to quickly solve  microbiological problems (Brettanomyces 

and refermentations): 0.45 µm rate, even if nominal,  
ensures a retention higher than 99%  for 0.8 µm particles, 
unthinkable for DE filtration.

Flexibility
Thanks to the wide selection of retention rates of the 
Jumbo Star cartridges, it is possible to define the best filtra-
tion sequence according to the wine specifications.  
Moreover, the modular design of the Jumbo Star system 
can exactly meet the customers’ needs. 

No loss of wine
The Jumbo Star system is designed to minimize wine losses 
by optimizing the static and dynamic drainage at the end  
of the filtration process. On the other hand, the estimated 
loss with DE filtration is around 1 hl of wine for each m2  
filtration area.

Fig. 1: Pleating technology of the Jumbo Star cartridge filter 
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Respect for chemical and organoleptic properties
Being polypropylene an inert polymer, there is no interac-
tion with the organoleptic and chemical properties of the 
filtered wine, which is not the case with DE filtration.

Reduction of the operator’s workload
The estimated daily workload for the operator of an auto-
mated Jumbo Star system is around 5%, significantly lower 
than that needed for operating a DE filter, reaching up to 
25% of the daily total working time.  

Higher filtration productivity
The automated Jumbo Star system can yield 25% more 
than a DE filter at the same flow rate, since filtration can 
continue 24 | 7 even in the absence of the operator.   

Reduction of the cost of filtration
A comparative analysis of the handling costs of the two 
types of filtration systems shows that the Jumbo Star results 
in a 50% reduction of the unit filtration cost against the  
DE filter (fig. 3).  

Fig. 3: Handling costs of automated Jumbo Star system and DE filter
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Operator safety
With the Jumbo Star system no powders are used that can 
put the operator’s health at risk. 

Green technology
The Jumbo Star technology was developed for a reduced 
environmental impact: feed pump with inverter, calorie  
recovery through heat exchangers for hot water production, 
recovery of wash water.

Compact footprint
1 to 3 Jumbo Star cartridges can be installed in each  
Jumbo Star housing, obtaining compact-footprint systems 
easy to operate. 

Remote service and data recording
Possibility of remote operation and control of the system,  
as well as acquisition and storage of information about the 
filtration process (hl of filtered wine, average throughput, 
number of cleaning cycles, water and cleaning chemicals 
consumption).

Data reported in this application note refer to a compara-
tive study between a DE filter and a Jumbo Star system  
at a customer’s site for the production of sparkling wine.
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