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Interactive 
storage 
systems  

Kwalifruit

Kwalifruit is a public-private partnership within the 
Dutch Topsector Tuinbouw & Uitgangsmaterialen 
(Horticulture and Starting Materials). The aim  
of this project is to predict the storability of 
Conference pears and Elstar apples – the two 
major fruits in the Netherlands – at batch level,  
in order to help chain partners make smarter, 
more-informed storage, transport and market 
decisions. The project, which includes the 
development of an innovative method to assess 
the mould-sensitivity of batches of fruit, has 
almost twenty partners who, together, cover  
the whole fruit chain. From cooling and sorting 
companies to auctioneers and the national body, 
the Dutch Organisation of Fruit Growers (NFO). 

Detecting volatile organic 
compounds 

Together with Leiden University and leading 
industrial partners, Wageningen Food & Biobased 
Research is developing an advanced measurement  
method that predicts potentially-damaging  
levels of the ripening-hormone ethylene, during 
storage of fruits and vegetables. High cold-store 
concentrations of ethylene accelerate maturation, 
increasing the risk of decay. Current measurement 
methods are complex, expensive and lack the 
necessary specificity: they also react with other 
elements, such as oxygen and carbon (dioxide). 
The project is part of the NanoNextNL consortium 
and will complete in 2016. 

Benefits

• year-round, consistent high quality
• increased shelf life
• reduced losses throughout the chain
• reduced energy expenditure
• decision-support assistance

Our expertise

• broad expertise: from plant physiology  
to cold-store design

• more than 75 years experience in  
fresh produce supply chain

• linking fundamental and applied knowledge
• experienced in all stages of development: 

problem definition to implementation

Sustainable fresh chains  
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‘By carefully listening to what 
fresh fruits have to say,  
we can control and predict 
product quality and shelf life’

In order to successfully supply today’s globally-
competitive market, ‘hard’ fruit growers and 
storage providers need to be increasingly flexible 
and responsive. Customers and consumers are 
demanding year-round availability together  
with consistent high quality. They also want 
environmentally-responsible suppliers who  
operate in the most sustainable ways. Once-a-
year-harvesting is a challenging proposition,  
as it requires smart, informed, continual decisions 
relating to storage conditions. The logistics of 
managing the differences in quality and ripeness 
between batches – which often originate from 
different orchards – are also challenging.  
Moreover, as growers are servicing increasingly-
distant markets, longer transport times become  
a proportionately-greater factor in quality 
management. 

Quality prediction and control

Wageningen Food & Biobased Research develops 
advanced, interactive storage systems and quality-
deterioration models that allow chain partners to 
accurately control and predict the quality of their 
produce in storage. This enables them to improve 

quality, prolong shelf-life and reduce energy 
expenditure. Insight into quality deterioration also 
permits well-considered decisions about where and 
when to sell their produce, in order to get the best 
price possible and reduce losses. 

Hands-on solutions

At Wageningen Food & Biobased Research our 
extensive expertise – from plant physiology, 
conditioning (sensors, M+R) to postharvest 
technology, packaging, data analyses and cold 
store design – goes hand in hand with more than 
80 years experience in the fresh produce supply 
chain. This unique combination enables us to 
provide hands-on solutions for a variety of chain 
partners – growers, sorters, packers, transporters 
and equipment suppliers – and a wide range of 
apple and pear varieties. National favourites such 
as the Elstar apple and Conference pear, but also 
international varieties such as the Macintosh, 
benefit from Wageningen Food & Biobased 
Research’s interactive systems. We guide our 
clients through the whole development process, 
from problem definition to full implementation of 
tailor-made storage systems. 

Apples with perfect bite and aroma, 
even after nine months storage. 
Pears that are firm and juicy, no 
matter where they were harvested. 
Both coming from cold stores that 
consume less energy without 
compromising product quality. 

Perfect apples and pears ‒ 
anytime, anywhere 

Success stories

Quest

Quest stands for Quality and Energy in Storage 
and Transport. Quest is an innovative control 
methodology for container refrigeration units, 
developed together by Wageningen Food & 
Biobased Research, the Maersk Line (shipping) 
and reefer-unit manufacturer Carrier Transicold.  
It reduces the energy consumption of reefer 
containers by a massive 65 per cent, with no 
adverse effect on produce quality. Such 
tremendous savings are accomplished by  
creating a dynamic temperature curve via 
controlled on/off regulation of the cooling 
systems. A patent is underway.  

Dynamic Control Systems
 
This interactive storage system, developed and 
patented by us, precisely matches the oxygen 
content in the storage room to the quality of the 
batch of apples stored within it. In conventional 
storage rooms, apples are kept at fixed oxygen 
and carbon dioxide levels. Dynamic Control 
Systems (DCS), however, varies the levels, 

gradually reducing oxygen until the earliest signs 
of fermentation (the moment apples begin to 
release ethanol) is measured. As this moment 
varies per batch, DCS is absolutely batch 
sensitive, delivering a lowest-possible tailor-made 
oxygen concentration. Used by apple growers and 
storage companies worldwide, the system has 
been keeping apples perfect for more than ten 
years. DCS has gained ‘brand’ status: market 
players are known to ask for ‘DCS’ apples,  
which underlines how the technology is valued  
by the market in comparison with other storage 
technologies. 

Automated Controlled 
Respiration 

Automated Controlled Respiration (ACR) works 
similarly to DCS: however, instead of ethanol,  
it measures the coefficient between oxygen  
and carbon dioxide. When this coefficient is  
out of range the system adapts the settings 
appropriately. Like DCS, ACR optimises the 
settings for specific batches and assures quality 
and storability for extended periods. DCS 
measures samples in individual boxes of fruit 
whereas ACR measures a whole storage room.  


