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Abstract 
lt'sFresh! ethylene adsorption active "e+Ti\1" is in commercial use, being 

contained within a hydrophobic and breathable pad, and used on a number of 
products including strawberries. No treatment can completely replace correct 
temperature management with fresh produce, but the potential of It'sFresh! pads 
has been evaluated in a trial mimicking a temperature break in the supply chain for 
strawberries. 

Fruit were harvested and packed commercially and sent through the 
standard cool chain before having a break for 24 h at 18-22°C and then being placed 
in a cold store set at 6-7°C. The trial was carried out with JOO punnets per week of 
two cultivars with JOO punnets with the pads placed in at harvest and JOO punnets 
without the pads for a 12-week period. Five punnets of each cultivar, with and 
without the pads, were assessed each day until 50% of the berries in all treatments 
were considered to have rot or mould. The punnets with the pads were found to have 
approximately two days more shelf life than those without. 

INTRODUCTION 
Studies on strawberries in the marketplace have focused on the cool chain (Peltier 

et al., 2011; MacNish et al., 2012) and at the point of retail display (Nunes et al., 2009; 
Collins and Perkins-Veazie, 1993), with little consideration on maintenance of a cool 
chain. As with most perishables the cold chain beyond the retail outlet is usually ignored, 
in part because the cool chain becomes more complex; also the organisations that are 
often the most interested in cool chain are the supermarkets. However, a major break in 
the cool chain often occurs between the purchase in the retail outlet and the home fridge 
(Mirzaee et al., 2007). The product is at much at risk after purchase and disease develops 
fast so that it is a common occurrence for some of the fruit that has been acceptable at 
purchase being thrown away in the home. 

The present study investigates the use of the It'sfresh! ethylene adsorption active 
"e+™" pads, first reported and its commercial potential highlighted by Terry et al. 
(2007) as a possible action by the producer in conjunction with the retailer that can reduce 
the quantity of fruit that is discarded when there is a rise in temperature and hence disease 
activity even though a cool temperature is returned. Trials have carried out on various 
products (Smith et al., 2009) and the product is now in commercial use, contained within 
a hydrophobic and breathable pad. 

MATERIALS AND METHODS 
To validate that the temperatures of fresh produce rise rapidly following retail 

purchase and transport in a car a short trial was carried out. 
- Two punnets of strawberries were bought in the supermarket along with I kg bags of 

new potatoes, apples and carrots. 
- Each supermarket carrier bag had one of each item with an attempt to place the punnet 

of strawberries in the centre. In the supermarket car park sensors were put in two 
strawberries in one punnet and one sensor was put in the air and one in the strawberry in 
the other punnet (0925 h). The temperature loggers used were Tinytalks (TK-4023) with 
thermistor probe from Gemini dataloggers. 
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- The carrier bags were placed in the boot of a black car with a sheet over them. The sun 
was at right angles to the boot. 

- The car was left for 45 min and then driven to Writtle College (5 km). The strawberries 
were put in a fridge at 5- 7°C at I 045 h. 

A full trial over an extended period was carried out to investigate if the use of the 
lt'sFresh! pad could reduce disease and rots in strawberries as supplied to the UK 
supermarkets. 

Two of strawberry cultivars ('Camarrilo' and 'Sweet Eve') were prepared as part 
of a supermarket consignment with all the correct labelling including the Display Until 
(DU) date. Fruits were supplied directly, in a refrigerated van, from the grower to the 
laboratory for twelve consecutive weeks. Each week at least I 00 punnets of each cultivar 
with and without Jt'sFresh! pads that were placed in the punnets by the growers were 
supplied. On arrival, the fruits were placed in a cold store at 4°C. After 24 h 50 punnets of 
each type and cultivar were placed in "ambient conditions" of l 8-22°C 40-60% RH for 
24 h before being placed in domestic fridge conditions of 6- 7°C. The remainder of the 
fruit was placed directly in domestic fridge conditions of 6- 7°C after 24 h. For the first 
four weeks 8 punnets were inspected for each treatment each day giving a total of 
64 punnets per day and then for the remaining eight weeks 5 punnets were inspected for 
each treatment giving a total of 40 per day. The berries were evaluated for mould, rots 
and each berry was inspected (approximately 25 fruit per punnet). In some weeks there 
were more than one type of It'sFresh! pad but only the results for the same type of pad 
that was used for the whole 12 weeks is recorded here. 

RES UL TS AND DISCUSSION 
The initial evaluation of temperature rise following purchase in a UK supermarket 

shows that although the temperature within the store was similar to a domestic fridge. The 
graph also shows the pulp or flesh temperature of the strawberries in the punnet within the 
supermarket bag increased by around 12°C in the 80 min. This evaluation shows that the 
temperature rise was not just a perceived but an actual issue. However, this has just been 
an awareness exercise although limited trials have been done with reducing the 
temperature effects on rots and moulds, too small to draw conclusions. 

The trial using It'sFresh! pads showed that the development of rots and moulds 
was delayed by approximately two days compared with fruits in punnets without pads. 

By using the pads the supplier (grower and supermarket) can influence the level of 
acceptable fruit even though they cannot have any control over the temperatures after 
purchase. This changes so losses are reduced after purchase and at this point not 
information is available to the purchaser and this raises the issue about how much 
responsibility or interest the retailer has in what happens to their product after it leaves 
their premises. 
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Fig. l. Temperature profile for strawberries bought in the supermarket with the flesh 
temperature of three fruit in separate punnets (red, green and black) rising from 8.5 
to 20°C in while the air temperature (blue) rises from around 14 to 28°C. 
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Fig. 2. Total percentage of moulds and rots against days after supermarket display until 
date (DU) for strawberries (mean of both cultivars) kept at 6-7°C with ambient 
break pre display until date. 

• Control • It's Fresh Pads 

INTRODUCTION 
Application of refrigeration to postharvest handling of fruit and vegetables 

increases marketing options and reduces wastage. However, refrigeration was introduced 
when energy was cheap and greenhouse gas emissions were of no concern. However, 
horticulture, in common with many other industries, is trying to reduce its carbon 
footprint from both an economic perspective, due to the increasing cost of energy, and 
community pressure to a good corporate citizen. Energy consumption can be reduced by 
storing and transporting produce at higher temperatures than that currently utilized and 
employing other technologies to inhibit ripening and senescence. One such technology is 
to reduce the concentration or activity of ethylene around produce or the receptivity of 
produce to ethylene action. The active threshold level of ethylene for physiological action 
is now considered to be <0.005 µl L-1 (Wills et al., 1999a, 2001; Pranamornkith et al., 
2012). In commercial terms, this means that any reduction in the current ethylene 
concentration around produce will extend postharvest life. However, the interaction of 
temperature and ethylene concentration on postharvest life is not well described or 
understood. 

To determine whether controlling the ethylene in the atmosphere around fruit may 
offer a partial or even a total offset to refrigeration during the storage and transport, data 
from Wills et al. (in press) are presented to show the relationship between ethylene 
concentration, temperature and green life (i.e., the time to ripen) of Cavendish bananas. 
The relationship is applied to commercial banana shipments within Australia and 
internationally to examine how the need for refrigeration could be reduced. Bananas are 
highly traded with a range of tropical countries exporting into temperate countries in 
Europe, USA and Japan with transportation by sea under refrigeration at 13- l 5°C to 
prevent ripening during the voyage which may be up to 3 weeks. In addition, in Australia, 
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Abstract 
Cool chain management is the technology of first resort to extend the 

postharvest life of horticultural produce. However, with rising energy costs and 
desired reduction in greenhouse gas emissions, the use of less energy intensive 
technologies is of interest. Reducing the level of ethylene around horticultural 
produce inhibits ripening and senescence and therefore has the potential to reduce 
the need for refrigeration. Data on bananas are presented to show the quantitative 
relationship between green life (i.e., time to ripen), storage temperature and ethylene 
concentration. The derived equation was applied to a five-day road transport route 
in Australia from production areas to major urban markets. It predicted that quite 
high ethylene levels could be tolerated without fruit ripening en route. The equation 
was also applied to a shipment protocol of 19 days for bananas from Central 
America to southern Europe. It similarly predicted that fruit could be transported 
without refrigeration although ethylene levels were close to those in ambient air. 
Data are also presented to show a similar benefit of ethylene control could be 
obtained with green beans and in the produce display area of retail outlets. A wide 
range of technologies is now available to maintain low ethylene levels but the most 
applicable technology will vary between produce and depend on cost effectiveness 
for individual market situations. 

Saving Energy in Storage and Transport through Ethylene Control in 
lieu of Low Temperatures 
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