
© BLE

Proceedings 
33rd Meeting

16. - 18.03.2021, Web Conference

Roland Wirth, Frigotec GmbH

Fruit ripening: Ready for new qualities? 



© BLE

Imprint

Federal Office for Agriculture and Food
Bundesanstalt für Landwirtschaft und Ernährung (BLE)

President:
Dr. Hanns-Christoph Eiden

Deichmanns Aue 29
53179 Bonn, Germany

Telephone: ++49 (0)228  6845 - 0
Fax: ++49  (0)30  1810  6845 - 3444
E-mail: info@ble.de

Editing

Dr. Ulrike Bickelmann, BLE

Telephone: ++49 (0)228  6845 - 3357

E-mail: qualitaetskontrolle@ble.de

 

Date of issue

February 2022



1

© BLE

Fruit ripening: Ready for new qualities? 
Roland Wirth, Frigotec GmbH

Tropical fruits are harvested unripe in the 
producing countries for better preservation 
and then transported by ship and container to 
the consumer countries. There they are ripened 
in special ripening chambers until they are 
ready to eat. Especially with exotic fruits like 
avocado and mango, ripening is currently not 
satisfactory. The fruits ripen unevenly and are 
stressed and weakened by the ripening process.  
In order to improve this situation and to get a 
better shelf life, so-called coating processes are 
currently being introduced. In this process, the 
fruit is sealed with a vegetable liquid to reduce 
water loss and ageing. With the new innovative 
Softripe® ripening process, the fruit remains 
healthy and stable even after ripening. 

Which way do you want to go in the future? 
Keeping the previous ripening technique and 
using aids like coating or new ways to improve 
the fruit ripening quality?  
The previous ripening technique cannot 
communicate directly with the fruit. There is 
no exchange between the fruit and the control 
system. Furthermore, ripening control does 
not take into account the biological-chemical 
processes in the fruit during ripening. 

The ripening process is a small biological-
chemical power plant. The fruit releases carbon 
dioxide gas (CO2) and absorbs oxygen gas 
(O2). The natural ripening gas ethylene (C2H4) 
is both absorbed and released. Starch is an 
essential energy store in the fruit. All essential 
ingredients are already in the fruit and can 
develop completely without the tree/plant.  
The ripening process is started with the 
ripening gas ethylene. In the process, starch is 
converted into sugar and the two substances 
water and acid are released.  
The better this process goes, the more sugar 
(aromatic substances), acid and water are 
formed in the fruit. Sugar is important for the 
taste. Water and acid are more important for 
the shelf life. 

Ethylene plays a key role in this process. It is 
used as a trigger gas to start fruit ripening. Here, 
too, the rule is “a lot does not help much”. Due 
to the previous process control, problematic 
overdosing occurs. 

The new Softripe® ripening process follows a 
new technological approach.  
Communication takes place between the fruit 
and the control system. The fruit is guided 
through the respective optimal biological 
ripening process without stress. This results in a 
new fruit quality with the same initial fruit.  
In order to achieve communication with the 
fruit, it must be ripened in a completely CA gas-
tight ripening chamber. The proportion of O2, 
CO2 and C2H4 in the atmosphere of the ripening 
chamber changes continuously as the fruit 
breathes. This gas composition is measured 
continuously. A very complex control algorithm 
can communicate with the fruit through these 
gas changes and shape the ripening process in 
such a way that it is as stress-free as possible for 
the fruit.  
All ripening parameters such as temperature, 
ethylene, O2 and CO2 content in the ripening 
chamber are continuously controlled and 
optimally adjusted and adapted to the fruit to 
be ripened. Under CA-controlled atmosphere, 
the fruit ripens stress-free and all necessary 
and ideal conditions are set. The quality of the 
ripening corresponds to that on the tree or 
plant. As a result of the Softripe® ripening, all 
important fruit ingredients such as aromas, 
sugar, acidity and water are formed to the 
maximum.  
Negative effects during ripening such as 
fermentation, bitter substances or internal fruit 
damage are avoided. Ripening takes place from 
the inside out.  
At the end, you get a firm stable fruit skin and a 
soft, “ready to eat” fruit flesh. This fruit quality 
is new in fruit ripening. 

Comparative studies in banana ripening have 
shown: In fully ripened bananas (colour level 7), 
Softripe® ripened bananas formed approx. 48 % 
more aroma substances in µ-gram/gram than 
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conventionally ripened comparison bananas. 

At one ripening facility that ripened avocado 
with Softripe® in large numbers, it was found 
that produce loss from delivery to retail was 
reduced by 62 %. Further tests have shown that 
the ripening process is very homogeneous. The 
compression strength of the ripened product 
lies within a very narrow window. Therefore, 
re-sorting based on the degree of ripeness is no 
longer necessary.

With avocado, it is interesting to mention that 
oil is pressed outwards from the inside of the 
fruit during ripening. As a result, the oil forms a 
natural protective shield with moisture and the 
fruit therefore stays fresh and firm for longer.  

Since 2019, the Softripe® process has won two 
awards. At Fruit Logistica 2020, Softripe®-
ripened avocados were presented to the trade 
fair audience for tasting for the first time. The 
response from visitors was overwhelming. 
Independent institutes such as Greenbean in 
the UK have also confirmed the benefits of 
Softripe® ripened avocados. 

Softripe® is also more than just an alternative 
to the coating process that is currently being 
introduced in Germany. With coating, the fruit 
ripeness quality remains the same, only the 
fruit is preserved more by an applied layer. 
Water release and oxygen uptake are reduced. 
At the same time, CO2 release is hindered and 
fruit development is disturbed.  
Formation of internal damage and lack 
of consumer acceptance, especially in the 
organic sector, raise questions. In addition, 
the mechanical application of the liquid 
further mechanically stresses the fruit after 
ripening (more sensitive). For the consumer, 
this hides the disadvantage of choosing a firm 
and supposedly “fresh” fruit, only to discover 
internal damage later at home. This causes a 
further loss of consumer confidence. 

For the entire fruit supply chain, the new 
Softripe® ripening technology is a win-win 
situation. The fruit trade with its ripening 
plants benefits from it in terms of processes and 
deliveries, as do the food retail supermarkets 
that are supplied. As the last link in the chain, 
the consumer benefits from getting a safe and 
consistently good fruit ripening quality. The 
technology is likely to be of particular interest 
to the increasingly strong organic market and 
its customers. 

The Softripe® process also works with many 
other fruits. Recently, the first test ripening of 
nectarines proved that the process also works 
with these fruits. The ripened fruits had 30-40 % 
more Brix/sweetness than the comparative 
product, were juicier and more aromatic. 
Due to the gentle and rapid ripening and the 
associated, more stable acid degradation, the 
fruit has also a better shelf life. This means that 
the fruit quality of an Italian weekly market can 
also be brought to northern latitudes.  
Softripe® ripening technology is a major 
innovative step for the global fruit industry.

Worldwide technological marketing is still in 
its infancy. Continuous optimisations of the 
ripening algorithm will further improve the 
fruit ripening quality in the future. Further 
research and development work is necessary to 
better document this new fruit quality and to 
introduce it to the fruit market on a broad scale. 
As a small company, we hope for support in the 
form of subsidies and project partnerships. In 
this way, a concrete vision can become reality 
for our environment, the food retail trade and 
us consumers: As with apples, no avocado will 
become unsaleable in the sales basket.

Avocados: Firmness as measure of maturity level

Conventional ripening Softripe® ripening

Healthy fruit Damaged fruit with coating
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Questions from the audience

1. What requirements must the fruit meet 
before ripening, e.g. also with regard to the 
uniformity of the entire lot? Is the initial 
condition (degree of ripeness) determined 
with Softripe® before ripening begins?

In practice and ideally, deliveries in containers 
or trucks are each completely ripened in a 
ripening chamber. In principle, the Softripe® 
system adapts to the initial state of the fruit, e.g. 
riper or active fruit or “sleeping” fruit due to 
CA- transport.

For fruits such as avocado, a drymatter content 
should be maintained: Softripe®: min. 19 % , 
Classic needs min. 21 % to allow the fruit to 
ripen. The drymatter content can, however, be 
different, as the ripening from the inside to the 
outside means that the fruits with different 
drymatter contents will balance out in the 
ripening speed during Softripe ripening and 
thus lie in a ripening window at the end of a 
ripening process.

In the case of mangoes, the fruit should also 
have a minimum Brix content of 7° C Brix to 
obtain a good result. 

During ripening, the biological characteristics 
of the fruit are taken into account. Therefore, 
the fruit species, variety, country of origin and 
region or producer must be entered in the 
Softripe® system.

2. How does Softripe® deal with different initial 
qualities (ripeness stages) of the 
aforementioned delivered products?

The differences in ripeness that occur in 
practice in a delivery can be handled well by the 
Softripe® system. 

A mixture of different goods with different 
storage periods and maturation is not 
recommended.

3. Can you describe the communication with 
the fruit in more detail? What do you 
measure beyond the previously known 
parameters? What is the improved 
adaptation of the atmosphere?

Communication with the fruit is achieved 
through its fruit respiration as the sum of all 
fruits. Since fruit is a living organism, it takes 
in oxygen (O2) and, like humans, also releases 

carbon dioxide (CO2). This temporal change in 
the gas concentrations in a ripening chamber 
is measured and evaluated in a complex 
algorithm. This permanently records the “fruit 
condition”.

For optimal ripening, all ideal temperature 
and gas conditions including ethylene (C2H4) 
are dynamically adapted and adjusted to the 
fruit and fruit condition continuously during 
ripening.

4. Do you add any chemicals to the fruit during 
the Softripe® process?

No chemicals are added. Fruits themselves 
produce and emit more or less ethylene (C2H4) 
depending on the type of fruit and its ripeness.  
At the same time, fruits also react to ethylene 
and start to ripen faster.  This natural ripening 
gas ethylene has been used for a long time in 
ripening technology to ripen fruits in a targeted 
manner. 

In contrast to previous “classic” systems, 
Softripe® starts and doses the ethylene 
concentration on the fruit depending on its 
physiological state.  
At any given time, the fruit only receives the 
concentration necessary for ideal biological 
ripening. This prevents overdosing and 
stressing of the fruit.  

The biochemical ripening development in the 
fruit takes place in an ideal way and makes the 
difference. 

5. Are the Softripe® ripened fruits specially 
labelled (by the trade)?

So far, unfortunately, no.  We recommend 
and consider labelling to be very useful, as the 
customer is informed about the specificity of 
the fruit.

They can then gather their own experiences 
and make comparisons.  In the case of avocados, 
for example, they will notice that fruits with 
firm skin are nevertheless “ready-to-eat” on the 
inside, last much longer and internal damage is 
significantly reduced. One can speak of a much 
safer purchase.

The inventors hope that this will happen in 
some form one day. 
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6. Bananas are a year-round product. Stone 
fruit, for example, is seasonal, are there 
already mobile Softripe® solutions?

Imported stone fruit outside the local season 
can be perfectly post-ripened in a “banana” 
ripening chamber.

In terms of sweetness, juiciness and shelf life, 
the same qualities can be achieved as with 
seasonal produce. 

7.  Is Softripe® also conceivable for table 
grapes?

No, unfortunately not.

8. For what reason are Softripe® bananas more 
digestible?

As there is no overdosing of the ripening gas 
ethylene and the fruit is led through the ideal 
ripening process without stress, the inner 
biochemical process develops ideally.

We are currently waiting for the publication 
of a university study from Brazil, which 
shows that Softripe-ripened bananas were 
also digestible for people who previously had 
problems with bananas.

We suspect that undesirable fermentation 
processes in the fruit lead to these problems in 
“classic” fruit ripening.

9. A study by the University of Sao Paulo in 
Brazil showed that about 85 % of people 
who cannot eat bananas (7-10 % of 
humanity) tolerated Softripe®-ripened 
bananas without any problem. Will the 
study be continued in detail (intolerance 
e.g. with corresponding overdose of 
ethylene content in ripening). When and 
where can I find this important study?

Status: Nov. 2021 - We wait monthly for the 
publication, as universities in Brazil also had 
restrictions due to Corona. 

10.  It was reported that bananas developed 
more aroma compounds at a colour 
level of 7. However, since the customer 
predominantly wants a colour level of 
4-5: were more aroma substances also 
developed from a colour level of 4? This 
would be decisive.

The difference in aroma values is smaller in 

colour level 4-5, but the Softripe® banana 
shows a pleasant sweet-acid balance here.  It 
tastes more and is pleasantly “light”. 

Currently, ripening plants are being built that 
can produce the improved Softripe® 2.0 banana 
quality. 

11. Wouldn’t coating fruit save more energy than 
CA storage with all its measuring devices?

Coating processes seal the fruit skin. The 
exchange of oxygen, carbon dioxide and 
moisture is reduced but also hindered.  The 
natural biological fruit development is 
“changed”. 

With Softripe® the fruit is ripened in an ideal 
biological way from the inside to the outside. 
The effect is most visible with avocados.  The 
natural oils of the fruit are “pressed” into 
the area of the fruit skin and form a natural 
preservation protective layer there with 
moisture / water. 

This effect creates a firm stable fruit skin and 
yet the fruit is soft and “ready-to-eat” inside.  At 
the same time, the inner “health” of the fruit 
is preserved for as long as possible.  Coating 
treatments do not improve the ripeness and 
fruit quality, but only “preserve” the current 
actual state of the fruit.

12. The coating of the fruit that you mention at 
the beginning is used to prevent the fruit 
from becoming soft. Could this treatment 
- according to your estimation - also be 
responsible for the fact that consumers 
have recently experienced such a high 
failure rate of fruit with grey discoloured, 
inedible flesh in post-ripened avocados?

As mentioned above, the coating system 
prolongs the outer skin strength of the fruit, 
but at the same time affects the inner fruit 
respiration.  This can lead to an accumulation 
of CO2 in the fruit, which is certainly not 
conducive to internal fruit health.

13. Is it possible to convert a conventional 
ripening chamber for the Softripe® 
process?

Only conditionally. The conventional ripening 
chamber must be completely gutted so that a 
high-quality gas-tight seal can be achieved. 




