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Abstract - As it is climatic fruit, guava has a short postharvest shelf life, that limits its marketing. The aim of the present 

work was to conduct a survey about the commercialization scenario and estimation of postharvest losses of guava in 
Chapadinha (MA). The research carried out in November 2016, through interviews in 12 groceries stores and 2 
supermarkets in the city of Chapadinha (MA). For this, a questionnaire consisting of 13 objective questions that covered 
aspects about the origin, trading volume, causes, and estimation of guava losses was used. At the end of the study, it 
was found that 95% of guava sold in Chapadinha comes from the city of Tianguá (CE). Postharvest losses were 
estimated at 21% for supermarkets and 17% groceries stores. Physiological (accelerated ripening) and mechanical 
(kneading) factors were mainly responsible for guava losses. The damage caused can be mitigated by the adoption of 
good post-harvest practices and administrative management, which have the potential to be disseminated by training 
courses. 
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Introduction 

Guava is originally from South America and 
was dispersed worldwide by European seafarers. 
(EMBRAPA, 2010). In Brazil, crop occupies an 
important place in agribusiness and characterizes 
the country as one of the largest producers in the 
world (QUINTAL, 2013; SEBRAE, 2016). According 
to the Brazilian Yearbook of Agriculture 
(AGRIANUAL, 2015), Brazilian production of guavas 
was 424.305 tons, the Northeast and Southeast 
regions were the largest producers, with 207.169 
and 179.310 tons, respectively. 

In Brazil, guava is grown in three very 
distinct production systems: table guava, industrial 
guava, and mixed crops. The mixed crops purpose 
to supply both markets simultaneously, which is 
interesting to producers, once the best quality are 
destined to the fresh fruit market (RAMOS et al., 
2011). 

As it is climacteric fruit, guava has a short 
postharvest shelf life, in other words, it has an 
increase in ethylene production and of the 
respiratory rate, after plant shutdown. This 
culminates in rapid loss of firmness and high 
incidence of rotting (SINGH & PAL, 2008). 

These characteristics limit the potential of storage, 
marketing, and exportation of the fruit, being one of 
the factors responsible for the inexpressive volume 
exported by the country BRAZILIANFRUIT, 2013).  

Research in techniques to preserve the 
quality of guava is very important because it would 
allow a longer period of commercialization and, 
especially, would enable the transport of fruits over 
long distances, such as maritime transport, aim 
exportation, as well as the improper conditions that 
are exposed in its commercialization or lack of 
adequate storage (BRACHMANN et al., 2012). 

There are two types of food disposal: loss 
and waste. Loss is characterized by do not direct 
food to consumption due to injuries that alter its 
physical, chemical, microbiological or organoleptic 
properties, such as kneading, cutting, senescence, 
rotting, among other factors. On the other hand, 
waste occurs when food is discarded when it still 
has adequate conditions for consumption (ALMEIDA 
et al., 2012; SOUZA et al., 2018). 

In supermarkets and Ceasas (Supply Center), many 
foods are discarded only considering the 
appearance of the product. Besides throwing away 
tons of food that could serve to end hunger in 
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several parts in the world, not using food is also a 
waste of natural resources such as water, soil, labor 
and farmer financial resources (SEBRAE, 2011; 
SANTOS & VIEIRA, 2011; ALMEIDA et al, 2012). 
During the marketing process, there are several 
postharvest losses, which may be due to factors 
inherent to normal metabolisms of the product or 
external factors, as improper cultivation, transport 
and handling practices with packaging in a wooden 
crate and handling by untrained persons. (SENHOR 
et al., 2009; GONÇALVES, 2014). 

Postharvest losses of agricultural products 
are associated with mechanical and physiological 
injuries (PARISI et al., 2012). Among the mechanical 
damages, it is common the occurrence of impacts, 
abrasions, compressions and small cuts (SILVA et 
al., 2015). Physiological disorders are losses related 
to high respiration rate, ethylene production, mass 
loss, tissue softening, flavor loss and nutritional 
value (CHITARRA; CHITARRA, 2005). The 
marketing environment becomes indispensable to 
extend the shelf life of the fruits. After harvest, the 
gradual loss of turgidity of the fruit tissues begins, 
decreasing the quality until the point where the 
product becomes a source of nutrients for 
pathogens, increasing its deterioration (SANTOS 
FILHO et al., 2014). 

Thus, analyzing the local scenario is of 
utmost importance since post-harvest losses 
significantly affect the profitability of the markets 
involved. Therefore, the present work was 
developed with the aim to conduct a survey about 
the commercialization scenario and estimation of 
guava postharvest losses in Chapadinha-MA. 

 
Methods 

The survey was conducted in Chapadinha 
(MA), in November 2016, interviewing 14 traders, 2 
were supermarket owners and 12 were groceries 
owners. The determination of the number of markets 
used was based on the previous analysis, with the 
municipal Sanitary Surveillance agency, that holds 
the number of registered markets in the vegetables 
and fruits segment. There are 14 supermarkets and 
52 groceries store whose sample corresponded to 
14.28 and 23.08% of the total respectively. 
For the interviews, a questionnaire based on 
Almeida et al. (2012), consisting of 13 objective 
questions, that covered aspects about the origin, 
volume purchased, volume sold and postharvest 
guava losses. Traders pointed out, through objective 
questions, the main causes of guava injury. In the 
quantification of the results, it obtained the mean 
percentage of action of these causal agents, with 
subsequent calculation of the relative interference 
percentage over the total estimated percentage of 
losses. 

The results were analyzed by descriptive 
statistics, and the losses were expressed in 
percentage (%), presented in tables, in which the 
mean loss of each vegetable was associated with 
the relative percentage of causal factor 

performance. Thus, postharvest losses were called 
physiological and mechanical losses. In relation to 
the mean percentage of losses, it estimated the 
mean standard error and variation coefficient in 
order to define the experimental precision. The 
volume of fruit offered was estimated as the sum of 
the quantity offered, in kilograms per week, available 
for sale in the 14 establishments analyzed. 

 

Results and discussion 

The origin of guava offered in Chapadinha 
(MA) commercial establishments is especially from 
Tianguá (CE), which represents 95% of the total 
origin. This city is located 397.7 km away from 
Chapadinha (MA), but for the privileged 
geographical position and the limitation of fruit from 
Maranhão, offers a large volume of guava. Although 
it does not stand out as an important producing 
region of this and other fruits. The remaining portion 
(5%) comes from Bahia and Piauí. These results 
were similar to those obtained by Amorim et al. 
(2016) and Ferrão et al. (2016), who found that, on 
average, 90% of the fruits commercialized in the 
Chapadinha microregion come from Ceará. 
According to Vieira et al. (2008), guava offers. 
several options for use, but is highly perishable Its 
physiological processes are aggravated by the 
limitations of transport conditions, handling, and 
marketing. Thus, the potential for guava postharvest 
losses can be increased by long distances traveled, 
on limited road networks (TOMM et al., 2016) and 
adverse weather conditions such as heavy rain in 
the rainy summer (December to May) and high 
temperatures in the dry winter (June to November). 
This makes the guava susceptible to mechanical 
damage and physiological disorders, respectively. 
Evidence corroborates with Ceccato & Basso 
(2012), who stated that inadequate transportation of 
perishable products, such as guava, might cause 
problems in maintaining its quality. (For the 
groceries segment, there was an acquired volume of 
317 kg per week (Table 1).  In an extrapolation of 
the data, given the total number of groceries stores 
registered in Chapadinha, there would be a 
purchased volume of 1.479 kg per week, which 
would correspond to almost 6 tons per month. This 
demonstrates the importance of guava to the retail 
market of the city, as a stimulant of income 
generation and jobs. 

However, of this volume purchased weekly, 
the portion traded was only83.00% (263.5 kg), 
whose remaining 17.00 ± 3.07% (53.5 kg) were lost. 
Among the main causes are physiological disorders, 
which were estimated at 14.00% and represented 
82.35% of the origin of total losses in guava. The 
remaining losses were due to mechanical injuries 
(Table 1). 

According to Guerra et al. (2017), although 
mechanical losses are analyzed individually, they 
may have contributed to increased guava metabolic 
activity, with inherent losses to commercialization. In 



Mendes et al. Postharvest losses of guava in the retail trade at Chapadinha (MA) 

59 

 

view of adverse environmental conditions with a 
mean temperature of 28 ° C and low relative 
humidity, 67%, the ethylene synthesis, and 
respiration may increase, promoting the rapid 
ripening of the fruit. 

The estimated total mean loss for guava 
corroborates with Nascimento et al. (2016), who 
estimated a total loss of 20.70%, with physiological 
losses of 14.1%, also in Chapadinha (MA). 
According to Tietfel et al. (2012) and Silva et al. 
(2013), physiological disorders are associated with 
accelerated fruit ripening and probably it originated 
from inadequate transportation, storage and 
marketing conditions. In the present study, it was 
estimated that approximately 97% of traders do not 
adopt storage practices to promote a higher 
postharvest guava shelf life. 

In Chapadinha (MA), guava is 
commercialized under room temperature and 
humidity conditions. This may interfere directly the 
ethylene synthesis, which is one of the main factors 
responsible for the accelerated ripening of climatic 
fruits (SENAI, 2016). According to Brunini and 
Cardoso (2011), and Rocha et al. (2007), is an 
efficient way to increase the shelf life of guava, as it 
provides a reduction in its metabolism, water loss 
and consequent maintenance of fruit quality 
attributes. 

In relation to supermarkets, the volume 
purchased and sold corresponds to 27 and 22 kg 
per week, respectively (Table 2). In an extrapolation 
to the total number of supermarkets registered in 
Chapadinha (MA), the volume purchased would be 
54 kg, while the sold would be 44 kg per week, 
equivalent to less than one ton per month. 

This highlight that the groceries stores are 
more relevant to the marketing of vegetables in 

Chapadinha (MA), which was expected by the 
specificity of the segment. 

Total guava losses in supermarkets were 
estimated at 21.00 ± 2.48%, of which 10.5% came 
from physiological disorders and 10.50% from 
mechanical damage (Table 2). 

The estimated total loss results for guava in 
supermarkets corroborate Cristofoli et al. (2014), 
which quantified 16.8% of postharvest guava losses 
sold in supermarkets in Fortaleza (CE). 

For supermarkets, the higher magnitude of 
guava losses likely is associated with 
mismanagement of available resources and the 
amount offered, since is observed the society tends 
to look more often for groceries stores to buy fruits 
and vegetables than supermarkets. These 
evidences are emphasized by Amorim et al. (2017), 
who highlighted the groceries stores as the main 
market segment for fruit and vegetables in 
Chapadinha (MA), especially due to the price and 
quality of the products. 

 That is, products that stay longer on shelves 
are more susceptible to physiological disorders, this 
culminates in their unavailability for consumption 
and commercialization, especially when they arrive 
at markets in advanced maturation stages. 
Regarding mechanical damage, the losses may start 
from product delivery due to poor standardization in 
packaging boxes, which sensitizes friction on roads, 
whose are considered in precarious conditions in 
Maranhão (MA), until its final commercialization. In 
addition, improper handling and consumer habits 
when they select guava on the shelf can be further a 
factor in the estimated losses. 

 
Table 1 – Volume Acquired, traded and losses recorded during guava commercialization in groceries stores at the 

Chapadinha (MA), 2016.  

Fruit 

Vol.  Vol.  
PT ± e Causes of Losses (%) 

Acquired Commercialized  
Physiological Mechanical 

(kg) (kg) (%) 

Guava 317 263 17.00 ± 3.07 14.00 3.00 

P.T. = Total loss; e.= Mean standard error 

 

Table 2 – Volume Acquired, traded and losses recorded during guava commercialization in supermarket at the 

Chapadinha (MA), 2016. 

Fruit 

Vol.  Vol.  
PT  ± e Causes of Losses (%) 

Acquired Commercialized  
Physiological Mechanical 

(kg) (kg) (%) 

Guava 27 22 21.0.0 ± 2.48 10.50 10.50 

P.T. = Total loss; e.= Mean standard error 

 

It is important to emphasize mechanical 
injuries accelerate ripening and open “entry doors” 

for pathogens that reduce the shelf life of guava in 
the analyzed marketing environments. 
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In summary, it is recommended to the 
training of traders or employees in postharvest best 
practices and business management; sanitization of 
environment and trading stands; effective planning 
of the amount offered, with attention to seasonality 
and population habits; adoption of low-cost storage 
technologies such as plastic film, waxes, and starch; 
and use of refrigeration when available and 
economically viable. 

As expectations, it aims a greater public 
incentive to improve the roads and especially the 
expansion of the agricultural frontier of fruit in 
Maranhão, which is one of the largest Brazilian 
states, with climate and compatible consumer 
market, to guava exploration. This requires the 
adoption of efficient tax exemption strategies and 
rural credit provision and technical assistance, in 
order to producers become competitiveness with 
neighboring states like Ceará and Pernambuco, 
where the fruit production chain is a reality, as a 
source of income and jobs. 

 

Conclusions 

The estimated total losses for guava sold in 
Chapadinha (MA) were 17% for groceries stores and 
21% in supermarkets. 

The physiological injuries were the main causal 
agents of postharvest losses, especially the 
groceries stores, where they reached 14.00%. 
Losses can be mitigated by the adoption of good 
postharvest practices and business management, 
which can be fostered and widespread by 
government incentive. 
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