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ABSTRACT 
The purpose of this study was to determine the physicochemical characteristics of strawberries cultivar Oso 
Grande, from conventional and organic crop systems. Fruits were placed in hard perforated ethylene 
polyterephtalate trays and stored at 1ºC and 11ºC and 70% RH. Four treatments were conducted and evaluations 
were carried out every three days for 15 days. The parameters analyzed were loss of fresh mass, total soluble 
solids (TSS), total acidity (TA), TSS/TA ratio, ascorbic acid amount, and color (L*, C and ho). Increasing amounts 
of TSS were observed in all treatments except for organic strawberries at 11ºC. Acidity (% of citric acid) were 
initially 0.84% for organic strawberries and 0.70% for fruits from conventional crop systems. On the 15th day of 
storage, contents were 1.03% (organic strawberries at 1oC), 0.78% (conventional crop strawberries at 1ºC), 
0.97% (organic strawberries at 11ºC) and 0.76% (conventional crop strawberries at 11ºC). Greater amounts of 
ascorbic acid were observed in organic strawberries from the 1st to the 15th day of storage. Luminosity values 
(L*), in general, decreased during storage. Regardless of the crop system adopted (organic or conventional), 
strawberries showed a maximum shelf life of 6 days, with losses of fresh mass above 10% after that.  
 

CARACTERIZACION FISICO-QUIMICA DE FRESAS, PROVENIENTES DE 
SISTEMAS AGRICOLAS DE PRODUCCION CONVENCIONAL Y ORGANICO, 

SOMETIDOS A REFRIGERACION 

Palabras claves: Fragaria x ananassa Duch., agricultura orgánica, agricultura convencional, postcosecha. 
 

RESUMEN 
Este experimento busco determinar las características físico-químicas de fresas ‘Oso Grande’, provenientes de 
sistemas agrícolas de producción convencional y orgánico, colocadas en bandejas rígidas de politereftalato de 
etileno, con orificios, y almacenadas a 1ºC y 11ºC y 70% de HR, consistiendo en 4 tratamientos. Se evaluaron  
cada 3 días, por un periodo de 15 días; pérdida de masa fresca, sólidos solubles totales (SST), acidez total (AT), 
ratio (SST/AT), teor de ácido ascórbico y color (L*, C e hº). Excepto para el tratamiento de fresas del sistema 
orgánico a 11ºC, hubo aumento en los teores de SST. En relación a la acidez (% ácido cítrico) se obtuvo 
inicialmente 0,84% para la fresa del sistema orgánico y 0,70% para la fresa de producción convencional, al 15º 
día estos valores fueron de 1,03% (orgánico a 1ºC); 0,78% (convencional a 1ºC); 0,97% (orgánico a 11ºC) y 
0,76% (convencional a 11ºC). Las fresas del sistema orgánico presentaron del 1º al 15º día, los mayores teores 
de ácido ascórbico. Los valores de luminosidad (L*), de manera general, disminuyeron durante el 
almacenamiento. Independiente del sistema de producción (sistema orgánico o convencional), la fresa presento 
una vida comercial máxima de 6 días, siendo que a partir de ese día, las pérdidas de masa fresca fueron 
superiores al 10%. 
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INTRODUCTION 
Strawberries are grown in several 

Brazilian regions nowadays, specially in Minas 
Gerais, the biggest producer in Brazil, Sao 
Paulo and Rio Grande do Sul States (Duarte 
Filho et al., 1999). Strawberries are also grown 
in Parana, Espirito Santo, Santa Catarina, 
Brasilia and Bahia States, among others, due to 
the great profitability of this crop. According to 
Lucchesi and Minami (1980), the strawberry 
crop is spreading to different regions of Brazil 
despite the intense meticulous cultural traits, 
the costly harvest and packing operations 
required by this crop due to the fragility of 
fruits.       

Strawberries are non-climacteric fruits 
(Chitarra and Chitarra, 2005) of difficult 
conservation due to their fast metabolic activity 
and high susceptibility to pathogen attacks. 

To guarantee the shelf life of 
agricultural products it is recommended the 
storage under refrigeration, which reduces fruit 
metabolism and loss of water, and controls the 
development of microorganisms responsible for 
fruit deterioration. According to Muñoz-Delgado 
(1982), the storage of strawberries at 0ºC 
reduces fruit metabolism and keeps fruit aroma 
and quality. 

There has been an increase in people’s 
awareness toward health and the environment in 
recent years. Within this context, there are 
specific consumers looking for healthy vegetables 
produced according to environmentally-friendly 
techniques that do not endanger people’s health. 
Empiric studies state that the consumers looking 
for “clean products”, free from agrochemicals and 
other potentially harmful agents, are becoming 
increasingly common (Viglio, 1996).  

The production of vegetables under the 
organic crop system implies in following 
parameters that minimize environmental impact 
without jeopardizing production goals. The organic 
crop system tries to preserve natural resources, 
guaranteeing sustainability of soil, water and 
biodiversity, as well as to improve yield, favor 
income distribution and offer healthy products to 
consumers (Paschoal, 1994). 

Strawberry was chosen in this study 
because it is a well-known crop involving massive 
applications of agrochemicals, specially fungicides. 
A total of 4001 samples of fresh food, including 

strawberries, were analyzed from 2002 to 2004 by 
Anvisa (2005), evidencing the presence of 
agrochemicals in them. 

The purpose of the present study was to 
evaluate the physicochemical characteristics of 
strawberries from conventional and organic crop 
systems under refrigerated storage. 
 
MATERIAL AND METHODS 

Plant material and Treatments. 
Fruit and vegetable selection was based upon 
the availability of similarly matched and 
controlled fields that were harvested at the 
same time and maturation state. Harvesting of 
strawberries cultivar Oso Grande produced 
under certified organic agricultural practices 
and conventional agricultural practices was 
carried out in Atibaia (SP) region. Fruits were 
immediately and carefully taken to the 
Physiology and Postharvest Biochemical 
Laboratory of the Biological Sciences 
Department at the Escola Superior de 
Agricultura “Luiz de Queiroz” – USP, where 
they were selected for firmness, absence of 
mechanical injuries and visible infections. 
Later, a total of five fruits (approximately 
100g) was placed in hard perforated ethylene 
polyterephtalate (ETP) trays and stored at 1ºC 
and 11ºC at 70% RH. The experimental design 
adopted was the completely randomized with 4 
treatments and 4 replicates per treatment. 
Evaluations were carried out every 3 days for 
15 days. 
 

Assessments. The loss of fresh mass 
was determined by subtracting the final from 
the initial mass of each replicate and results 
were expressed in % of fresh mass loss. The 
amount of total soluble solids (TSS) was 
determined after triturating each sample in a 
household multiprocessor. Then, a drop of the 
triturated mass was placed in an Atago manual 
digital refractometer and results were 
expressed in ºBrix. The titratable acidity was 
determined by titration with NaOH 0.1 N to pH 
8.1, and results were expressed in % of citric 
acid. The TSS/TA ratio was obtained dividing 
the soluble solids amount by the titratable 
acidity. Ten grams of sample material was 
placed in an Erlenmeyer flask containing 50mL 
of oxalic acid solution to determine the 
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ascorbic acid amount. Titration was carried out 
using 2.6-Dichlorophenolindophenol (DCPIP) 
sodium salt as indicator until a persistent 
pinkish color was achieved for 15 seconds. 
Results were expressed in mg of ascorbic acid 
per 100g of sample. Color parameters, such as 
luminosity (L*), a and b values, were 
determined using a colorimeter (Minolta CR-
300). Results enabled the determination of the 
hue angle (color) and the corresponding 
saturation (Chroma), as recommended by 
Minolta (1994).  Readings were conducted 
directly on the strawberry fruit, and involved 
four readings per replicate.  
 

Data analysis. Results were 
submitted to analysis of variance by F test. 
Differences between any pair of treatments 
greater than the sum of two standard 
deviations were considered to be significant.  
 
RESULTS AND DISCUSSION 
 The loss of fresh mass increased 
throughout the experiment (Figure 1). In fact, 
high fresh mass loss was expected for all 
treatments in this study due to the use of the 
same packaging type currently used for 
commercializing strawberries, which does not 
offer any barrier to water loss. Fruits lost 
between 5 and 10% of fresh mass up to the 6th 
day of storage and 10 to 15% after that, being 
visibly wilted and without their characteristic 
shine. According to Hernandez-Muñoz et al. 
(2006), fresh mass loss above 10% is 
significantly detrimental to the quality of 
strawberries, causing the rejection of the 
product by consumers. 
 Initial TSS amounts were 8.3 and 7.8 
ºBrix for the organic and the conventional 
strawberry fruits, respectively, and figures 
ranging from 7.5 and 9.0 oBrix (Figure 1) were 
verified during storage.  

Treatments involving organically 
produced fruits showed an increase of 20% 
citric acid when compared to conventional 
strawberries. This difference remained stable 
throughout the refrigerated storage (Figure 1). 
TSS/TA ratios ranged from 8.5 to 12.0, as a 
function of the TSS and TA values observed 
(Figure 2). 

 

0,0

5,0

10,0

15,0

20,0

25,0

30,0

0 3 6 9 12 15

days of storage

W
ei

gh
t l

os
s (

%
)

0,6
0,7
0,7
0,8
0,8
0,9
0,9
1,0
1,0
1,1
1,1

0 3 6 9 12 15

days of storage

 
ci

tri
c 

ac
id

 (%
)

6,0

7,0

8,0

9,0

10,0

0 3 6 9 12 15

days of storage

TS
S 

(ºB
rix

)

Organic at 1ºC Conventional at 1ºC
Organic at 11ºC Conventional at 11ºC

 
Figure 1. Weight loss (%); tritratable acidity (% 
citric acid) and total soluble solids (ºBrix) of 
strawberries storage under two temperatures of 
refrigerated (1 and 11ºC) and 70% (±5%) HR. 
Vertical bars represent ± SD (n=5) 
 

Greater amounts of ascorbic acid were 
found in organically produced fruits throughout 
the experiment (Figure 2). The ascorbic acid is 
an element of the total C vitamin, which is 
composed by the ascorbic and the 
dehydroascorbic acids, both of which present 
great vitamin qualities. Depending on the 
vegetal, the percentage of these acids in the C 
vitamin may vary from 65 to 85% of ascorbic 
acid and from 15 to 35% of dehydroascorbic 
acid. Greater amounts of ascorbic acid were 
also verified in strawberries and corn produced 
under organic and sustainable crop systems 
when compared to conventionally produced 
vegetables (Asami et al., 2003).  
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Figure 2. Ascorbic acid (mg ascorbic acid/100g) and 
ratio (TST/TA) of strawberries storage under two 
temperatures of refrigerate (1 and 11ºC) and 70% 
(±5%) HR. Vertical bars represent ± SD (n=5) 

 
 
Luminosity (L*) values decreased 

during storage, changing from 36.09 and 
35.84, at first, to 31.5 to 34.4 at the end of the 
storage stage, considering the organic and the 
conventional treatments, respectively, implying 
slight darkening in all treatments (Figure 3). 
Chroma (C) values remained relatively constant 
throughout storage and ranged from 21 to 26 
(Figure 3). Hue angle values (ho) oscillated 
between 21 and 17 during storage (Figure 3). 

There are few studies on the 
characterization of organic products, 
comparing organic and conventional products, 
as well as on the postharvest of organic 
products. Considering ascorbic acid amounts 
and acidity values found in the present work, it 
can be inferred that the metabolism of organic 
fruits seems to differ from that of conventional 
fruits. Acids, as well as sugars, act as 
substrates for respiration, while the ascorbic 
acid is involved in antioxidant reactions during 
the ripening process and after harvesting. It is 
possible that organic products undergo less 
stress during ontogeny than conventional 
products, therefore presenting greater 
amounts of ascorbic acid and acidity levels. It 

is also possible that the conventional product, 
highly exposed to agrochemicals before 
harvesting, presents a higher metabolic activity 
in order to metabolize these chemicals. 
Consequently, the higher metabolic activity in 
fruits would increase respiration and consume 
the acids involved in this process. In addition, 
the use of ascorbic acid in regenerating 
reactions, mainly near cell membranes, where 
agrochemicals may collect, may happen more 
intensively in the conventional product than in 
the organic one. 
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Figure 3. Luminosity (L*), Chroma (C) and hue 
angle (hº) of strawberries storage under two 
temperatures of refrigerated (1 and 11ºC) and 70% 
(±5%) HR. Vertical bars represent ± SD (n=5). 

 
 
Under the conditions of this 

experiment, strawberries showed a maximum 
shelf life of 6 days, regardless of fruits being 
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organic or conventionally produced.  From that 
day on, losses of fresh mass exceeded 10%, 
negatively affecting product quality. Organically 
produced strawberries presented greater total 
acidity levels and ascorbic acid amounts when 
compared to conventionally produced 
strawberries throughout the experiment.  
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