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Abstract     The evaluation of strawberry shelf life under the impact of 
adopted technology - organic (GoE) and conventional (GoC), respectively, 
kept at three levels of temperature represents the main objective of this study. 
At the same time, strawberry quality indicators such as the total soluble sugar 
content (TSS) and the total ascorbic acid content (TAAC) were carried out to 
estimate the nutritional properties during storage. The GoE- strawberry 
variant recorded the highest spoilage index of 93% after 7 days at 24°C of 
storage, while GoC strawberry fruits recorded only 50% of fungal spoilage 
index. In the variant of strawberry storage at 4°C the fungal depreciation index 
has lower values, only 6% for GoC strawberry and 37% for GoE strawberry, 
respectively. Regarding the TSS indicator, the total soluble sugar content 
values have been maintained for both strawberry variants in the case of 
storage of 4°C, while with the increase of temperature the TSS was 
decreased, differences being 25.4% for GoE strawberries and 15% for GoC 
strawberry. The amount of TAAC remains constant after 7 days of storage at 
4°C. We noted a slight increase only in the case of the GoE strawberries 
storage at 10°C.  
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The nutritional quality of strawberry fruits is 

very recognized by consumers, mainly because of the 
positive effects on health. Strawberries are the favorite 
fruit for people on a diet because they are low in 
saturated fat and sodium, but rich in fiber, potassium, 
and other minerals, vitamins, and antioxidant 
compounds [4] [5]. On the other hand, strawberry fruits 
due to their high content in water and sugars raise 
numerous problems in storage [1].  

Significant modifications of the nutritional 
and phytochemical composition of strawberry fruits are 
related to genotype, which determine the quantity and 
quality of the fruit, but also the degree of ripening of 
the fruit, since many chemical and compositional 
changes occur when the fruit is still attached to the 
mother plant [3]. On the other hand, the delay between 
harvesting and storage at the appropriate temperature is 
known to be essential, while the use of low temperature 
and modified atmospheres is decisive to avoid the 
depreciation of fungi and the senescence of the fruit, 
thus prolonging the shelf life of strawberries [1]. 

Recent research has revealed that in organic 
technologies strawberry fruits have a longer shelf-life, 
a higher dry matter content and a more sustained 
antioxidant activity, due to the higher amounts of 
ascorbic acid and phenolic compounds while 
phosphorus and potassium amounts were lower [5]. 

In a sensory test, for the same strawberry’s 
variety, the organic strawberries were unanimously 
identified as sweeter and fragrant compared to 
strawberries of the same variety produced by 
conventional technology [12]. 

The evaluation of strawberry shelf life under 
the impact of technology - organic (GoE) and 
conventional (GoC), respectively, kept at three levels 
of temperature (4°C, 10°C and 24°C) represents the 
main objective of this study. At the same time, the 
fungal spoilage index and the strawberry quality 
indicators were carried out to estimate the nutritional 
properties during storage. 

 
Material and Method 
 

'Gorella' - is a strawberry variety of Dutch 
origin, which has the following growth and 
productivity traits: vigorous plants, with high leaves, 
light green color; high stolon formation capacity; 
inflorescences shorter than leaves, branched with 2-3 
secondary axes; fruits included in the medium category 
(10-19 gr) [14], conical-elongated shape with slightly 
irregular surface, red, glossy, with small achenes, (Fig. 
1). The pulp of the fruit is red, uniformly colored, 
consistent, medium flavored, recommended for fresh 
consumption, for industrialization and storage by 
freezing [7, 8]. 
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Fig. 1. Shape and transversal view of strawberry fruit - Gorella variety 

 
The strawberry fruit, 'Gorella' variety, 

produced by two different technologies, noted organic 
technology – GoE, and conventional technology - GoC, 
respectively were harvested in June 2019 at 
technological maturity (¾ the surface of the fruit is 
red). 5 kg of healthy strawberries from each 
technological variant were selected and subsequently 
divided into four samples, marked GoE 1-4 and GoC 1-
4. A quarter of each was used to determine the initial 
quality indicators as initial weight, total soluble sugar 
content (TSS), and total ascorbic acid content (TAAC) 

The rest of the samples were kept in 
perforated pans (two repetitions of each technology 
variant), in the dark, at different temperatures, 
respectively 40°C, 10°C and 24°C for 7 days. At the 
end of the 7 days were determined the weight loss, the 
fungal spoilage index (FSI %), TSS and TAAC. 

The FSI was established for each repetition 
with the formula: 

FSI (%) = (nof x Cf / noT) x 100 
Where: 
nof - the number of strawberry fruits affected by fungal 
colonies. 

Cf - coefficient of fungal colonization; value 0,5 if the 
fruit is less than 50% affected; value 1 if the fruit is 
affected more than 50%. 
noT - total number of strawberry fruits on repetition. 

Total soluble sugars (TSS) were quantified 
using a refractometer, the results were expressed in 
Brix units. 

Ascorbic acid content (TAAC) was 
determined by the Tillman method using 2,6-dichloro-
indophenol [15]. 
 
Results and Discussions  
 

Because strawberries are high in sugar and 
water, they are highly susceptible to fungal attack and 
have a very short shelf life. 

The GoE - strawberry variant recorded the 
highest value of FSI as 93% after 7 days of storage at 
24°C, while GoC strawberry fruits recorded only 50% 
of fungic spoilage index. At 4°C the fungal spoilage 
index has lower values, only 6% for GoC and 37% for 
GoE, respectively, Fig. 2. 

Fig. 2. The fungal spoilage index (FSI) of 'Gorella' strawberry variants after 7 days of storage  
at 4°C, 10°C and 24°C. 

GoE - strawberries from organic technology, GoC - strawberries from conventional technology 
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Organic strawberries have shown a high 
sensitivity to fungal attack by storage at 4 degrees. This 
proves a large epiphytic load with opportunistic fungi 
of fruits grown in organic technology. In this case, the 
cryophilic myco-flora is activated and due to the 
characteristics of the strawberry fruit rich in sugars and 
water, the fungal colonization and spoilage of the fruits 
are favored. 

An effective way, which allows limiting the 
fungal depreciation of strawberry fruits, consists in 
controlling the storage atmosphere by enriching it with 
CO2 and reducing O2,[2]. This method can adversely 
affect the nutritional value of the fruit by changing the 
total content of ascorbic acid and anthocyanins, with a  

direct impact on the colour of the fruit. It is already 
known that the synthesis of anthocyanins continues 
after harvesting but is inhibited in fruits kept in high 
concentrations of CO2 and by storage at low 
temperatures, [1]. 

By increasing the temperature, the respiration 
of the fruits is more intensive, which leads to the loss 
of water and excessive softening of the fruits with the 
loss of the texture caused by the maturation process. As 
can be seen, in Fig 3, the total sugar content of the 
fruits obtained by organic and conventional technology 
is very close, 9.06 and 8.95 Brix units, respectively, 
without significant differences between. 

 
Fig 3. Total sugar content (TSS) in strawberry variants produced organically and conventionally and stored at 

different temperatures at the end of 7 days. 
 

A distinct decrease in sugar content was 
recorded by storage at 24⁰C, at the end of the 7 days the 
total amount of sugar determined was 6.76 Brix for 
organic strawberries and 7.65 Brix for conventional 
strawberries, the differences are higher for organic 
strawberries, of 25.4% and 15% for those obtained by 
conventional technology, being very significant 
compared to the initial variant. 

The decrease in sugar content is due to the 
acceleration of respiration, a process whose intensity 
increases in correlation with temperature and which 
causes a decrease in the content of simple 
carbohydrates in the burning process, [10, 11].  

Ascorbic acid is the predominant form of 
vitamin C present in fruits and is the primary 
compound with antioxidant value [6]. Form L of 
ascorbic acid is also important because it has biological 

activity and has a higher resistance to decomposition. 
The average content of L ascorbic acid in fruit is less 
than 10% of the total vitamin C, but it is more valuable 
in terms of resistance to degradation, the primary form 
being more unstable, often leading to loss of biological 
activity, [3] [9]. 

In the case of strawberries kept at 4⁰C TAAC 
remains constant after 7 days of storage. In the case of 
strawberries kept at 10⁰C we noted a slight increase 
observed only in the case of the GoE variant the 
difference from the initial content is distinctly 
significant, Fig 4. This increase of vitamin C levels has 
been reported by other researchers for strawberries kept 
at 16 degrees, the increase having a limited duration, 
[4]. 
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Fig 4. The total ascorbic acid content (TAAC) determined after 7 days of storage at different temperatures (4°C, 

10°C and 24°C) for 'Gorella' strawberries obtained by ecological and conventional technology. 
 

By keeping it at 24⁰C, the TAAC value 
becomes lower (55.85 mg / 100 FW), compared to the 
initial value, the difference being very significant 
negative. In the case of strawberries produced in the 
conventional technology, the storage at 4⁰C and 10⁰C 
ensure good preservation while TAAC is maintained to 
a level close to the initial one. A small statistically 
assured difference is recorded for strawberries kept at 
24⁰C, being 54.9 mg / 100gr FW. In general, better 
maintenance of TAAC levels can be observed in 
strawberries from conventional technology at all 
temperatures storage. The TAAC limits determined in 
strawberries are close to the literature data. According 
to other studies, the total amount of ascorbic acid 
accumulated in strawberry fruits depends on the variety 
of strawberry and the degree of ripeness of the fruit, 
they can reach an average value of around 60mg AA / 
100 grFW, [13]. 

In order to maintain the initial TAAC level 
during storage, temperature management is the most 
important factor to consider, [16]. In this regard 
immediately after harvesting the temperature must drop 
considerably, [1]. 

Temperatures around 0°C are considered best 
for storing strawberries because they cause little 
change in quality, [10]. However, subsequent 
marketing and storage on the market usually occur at 
higher temperatures. In these conditions, the 
strawberries quality may be affected, not only the shelf 
life but also their nutritional value. This is where the 
soluble sugars, vitamin C and antioxidant compounds 
come into play, [16]. 

Conclusions 
 

The nutritional value of strawberries, related 
to the TSS and TAAC, is not determined by the 
technology adopted. The shelf life, respectively, the 
time in which their organoleptic properties are not 
affected by the presence of fungi, is much shorter for 
organic strawberries compared to conventional ones. 

In the case of storage of strawberries at 4 ⁰C, 
the total amount of sugar is maintained but by 
increasing the temperatures at 10 ⁰C and 24 ⁰ C, 
respectively, the amount of sugar decreases in 
proportion to the increase in temperature due to the 
acceleration of fruit respiration processes. 

Storage temperature remains the key factor on 
which the evolution of the nutritional qualities of 
strawberries depends. Organoleptic qualities are 
influenced by the activity of opportunistic fungal 
microflora which causes the loss of fruit firmness 
through the synthesis of pectinolytic enzymes. Limited 
use of substances with fungicidal effect in organic 
technologies  determine an increased microbial load of 
fruit, especially the opportunistic fraction, which at 
temperatures above 5⁰C are directly involved in 
strawberries depreciation. 
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