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Over  the past number of years,  reductive wine-making  in an inert environment has been  widely 
used in the production of quality white wines. Blanketing juice with inert gas, such as nitrogen, carbon 
dioxide or argon, during pressing, limits oxidative degradation. For a large number of indigenous grape 
cultivars, this is of great commercial importance. 
 
During production, the most critical stages are that of the destemming and crushing, as well as the 
transfer of the juice into the press in an inert environment. 
Quick enzymatic oxidation reactions is likely to cause significant degradation of the raw material 
already at the stage of loading the press. Ideally, whole –not crushed - grapes should be loaded into 
the inert press in order to minimize the contact with oxygen. This can be considered as the absolute 
reference in terms of optimal prevention from degradative processes promoted by the enzymes 
lipoxidase and polyphenoloxidase and is considered of some complexity, as it slows down the 
process, requires extra handwork, and requires an inert vacuum-suction and/or additional blanketing 
with dry ice. 
 
The experiments have regarded the use of an integrated system, conceived and realized by Ragazzini 
(Faenza, Italy), consisting in a peristaltic pump Rotho that allows a soft transfer of the grapes, coupled 
with the new grape feeder “Rotho-Noxys”. 
Filling the press  with whole berriesgrapes in an inert environment, ensures that the product is handled 
sensitively, as well as providing the maximum protection of aromas.  In addition, this new equipment 
will enable the production of healthier wines. Through the reduction of exogenous antioxidants (sulfur 
dioxide in particular), fully exploiting the natural antioxidants found in grapes, such as glutathione, 
allows for the making of the most fragrant and terroir driven  white wines. 
 
 
The Rotho-Noxys equipment used in the experiments, illustrated in Figure 1,  has the following 
functions:  

• The product (undestemmed whole grapes,) is downloaded into the Noxys feeder through a belt 
or cages; previously carrying out the complete inerting of the pipe line and the press.  

• The mass-grape, which is driven to the bottom (cone) of the feeder by a conical screw rotor with 
wide turns, creates a barrier to the entry of oxygen. It also created a small-mashing of few 
inches of juice at the base of the cone (visible through the wall cylindrical plexiglass) which 
together with the mass of grapes further prevent the access of oxygen. 

• It is thus maintained and created the "inert" effect that can be further secured with the 
introduction of protective gas through nozzles placed at medium height of the hopper. 

• The Rotho pump suck the product and pumps it gently to the press. 
 
The grapes feeding and automatic start/stop of the system is controlled by an ultrasonic level sensor 
placed on the wall of the hopper that operates the machine maintaining during the process the 
quantity of grapes optimal to hold the inert mass. 
Both the Noxys feeder and Rotho pump are driven by independent drives (frequency converter) that 
allow a speed of 5 to 50 rpm depending on the type of whole grapes to be transferred and its integrity. 
The flow rate range is from 6 up to 9 m3/h always depending by type of grape. 
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Fig. 1 – The system Rotho-Noxys, composed by Noxys feeder and the peristaltic pump Rotho 
 
 
Tests using the Rotho-Noxys system were carried out during the 2009 harvest at Azienda Agricola 
Pojer & Sandri located in Faedo, Italy. 
 
Traminer Aromatic (TA), Muller Thurgau (MT) and Sauvignon Blanc (SB) varietals were selected for 
processing. Each lot of grapes was randomized, chilled and divided into two lots, for processing in a 
working atmosphere of nitrogen, with oxygen contents equal to or less than 1%. 
Each varietal was processed using the Rotho-Noxys system, which was compared against a control, 
which did not use the Rotho-Noxys system. The whole grapes were top-loaded into a membrane 
press and was pressed using vacuum and nitrogen inert gas. The whole grape pressing was 
conducted to obtain a yield of 70% juice, using a program up to 1.8-2.0 bar. The program for the 
pressing of grapes pump was shortened in time and reduced pressure (ca. 1.5-1.6 bar) to achieve the 
same yield in must. The same amount of sulfur dioxide and ascorbic acid was used for the two tests of 
the each varietal. The doses used were approximately 30 g/ton SO2 and 20 g of ascorbic acid for CT 
and MT (double for SB). 
 
Results 
 
Extraction of cinnamic acids and protection from po lyphenoloxidase  
In general, the pressing of grapes pumped induced an increase in extraction of cinnamic acids in their 
native form (not oxidized). With the same yield in the must, the content of cinnamic acids is higher in 
the case of grapes pumped (Fig. 2). The yield in cinnamic acids in the pumped musts ranged in the 
different trials between 52 and 72% of the estimated total content in the berries. Considering that the 
grape juice contains only a minor fraction (between 24 and 37%) of the cinnamic acids of the berry, it 
is concluded that the pumped must contains all the cinnamic acids present in the juice of the berry, 
and an important percentage of the cinnamates extracted from the pulp and skin. They are in their 
native form, completely preserved from oxidation. 
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Fig. 2 – Cinnamic acids content of 
must obtained after pressing with the 
two different loading systems 
 
 
 
 

 
Extraction of total phenolic compounds  
At constant yield in must, an expected increase of total polyphenols was observed in the musts 
obtained from grapes pumped, compared with the whole grape (Fig. 3). This increase is due partly to 
the extraction of cinnamic acids (see above) and, to a lesser extent, to the extraction of other 
polyphenolic compounds, especially catechins.  
 
 
 
 
 
 
 
 
Fig. 3 – Phenolic compounds content of 
the must obtained after pressing with the 
two different loading systems 
 
 
 
 
 
 

 
 
Degree of total protection against oxidation  
The importance on press feeding is particularly highlighted by the extent of the reduced glutathione 
present in the must. In the trials with MT and SB concentrations of glutathione were increased by 96% 
and 42% respectively. It is believed that this result is mainly attributable to a better protection obtained 
in the loading phase, in fact the compositional differences are more evident in the free run juice.  
The content of reduced glutathione in musts from pumped grapes is always high, between 51 and 
68% of the total content of the berry. We can conclude that operating in this configuration can be 
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extracted in the mash 100% of the glutathione present in the berry juice, along with a significant 
fraction of glutathione present in the berry skin. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4 – Glutathione content of must 
obtained after pressing with two different 
loading systems 

 
 
 
 
 
 
Amount of sulfur dioxide required for processing . 
We can note an increased presence of free and total sulfur in must from grapes pumped (Fig. 5). With 
the exception of the TA, where the consumption of free sulfur dioxide has been accelerated by the 
incomplete inerting the press, we see that pressing of SB and MT maintained at the end of pressing 
an higher sulfur dioxide content. 
This result is reasonably attributable to more effective protection from oxidation during the loading of 
the press, with a more limited consumption of sulfur dioxide. In practice, with a more efficient loading 
of the press you can reduce the doses of sulfur dioxide needed to ensure the same antioxidant and 
antiseptic effect on the must. 
 
 

 
 
 
 

 
 
 
 
 
 
 
 

Fig. 5 – Free and total sulfur content in 
the must obtained after pressing with the 
two different loading systems 
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It is believed that this protection made by the Rotho-Noxys is due to the design of the screw turns at 
full quarries associated optimal transfer speeds, forces the grapes to compact pushing the air out of 
the interstices 
 

  
 
The whole bunches are immersed in the must and then gradually to the base of the cone, thus 
eliminating all the air, before almost all of the berries have lost their integrity thus preventing the entry 
of air into the pump, so that oxygen transferred into the press is minimized. 

 
Finally nozzles allow, as in the tests described here, inerting further the interior of the feeder, so that 
the amount of oxygen entering into the system is significantly less than that which comes into the 
press with manual load of grapes.   
The use of nozzles or less for inerting allows winemaker to modulate to some extent the degree of 
protection. 
 
 
Conclusion  
 
The tests carried out on 2009 vintage with the white grape varieties Traminer aromatic, Muller 
Thurgau and Sauvignon blanc, showed that the Rotho-Noxys system dramatically improves the 
loading of an inert press and allows a better control of the critical process of juice extraction.  
 
The effects on the additional protection of must were proven by a significant increase in the must 
obtained in reduced glutathione, and polyphenolic compounds easily oxidizable, associated with a 
lower consumption of exogenous sulfur dioxide.  
 
In other words, the degree of protection from oxidation which can be obtained with this configuration is 
superior to that obtained with the processing of whole grape. 
 
Compared to that, the loading is also simpler and more efficient (complete loading of the press) since 
it does not involve the intervention of the operator (for the distribution of whole grapes into the press 
for the opening / closing doors for loading, etc.) that slow the process and may interfere with a 
complete inert action. The Rotho-Noxys system allows to obtain an identical yield in must with lower 
operating pressures compared to processing whole grape (a more rapid extraction of juice, with free 
run juice yield by 40%, and the achievement of the yields of  order of 70% with final operating 
pressures of about 1.5-1.6 bar). 
 


