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ABSTRACT 
 
Aims: The aim of this study was to evaluate the microbiological quality of juices kept in juice 
dispensers and sold in retail in canteens and snack bars. 
Study Design: The study was done with thirty samples of juice, collected in the morning and in the 
afternoon, obtained at commercial establishments near Uberaba University, whereas two samples 
were of cashew juice, two samples of tamarind juice, two samples of passion fruit with mango juice, 
four samples of guava with acerola juice, eight samples of grape juice and twelve samples of 
passion fruit juice. 
Place and Duration of Study: Food Microbiology Laboratory - University of Uberaba. 
Methodology: The temperature at the time of collection was measured. A microbiological analysis 
was performed. The samples that were positive for thermotolerant coliforms, the analysis was 
continued, reaching the isolation of Escherichia coli and its subsequent serological identification.  
Results: The results point to a contamination, over current legal standards, of 66.7% for the 
samples collected in the morning and of 73.34% for the samples collected in the afternoon. 
Conclusion: Greater care in good practices is suggested, especially regarding the personal 
hygiene of handlers, water quality, sanitation and correct temperature control of fruit juice 
dispensers. 
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1. INTRODUCTION  
 
Fruit juices are consumed and appreciated all 
over the world, not only for their flavor, but also 
because they are natural sources of 
carbohydrates, carotenoids, vitamins, minerals 
and other important components [1]. 
 
The growth in consumption of ready-to-drink 
juices follows the worldwide trend of consuming 
healthy foods that offer health, practicality, 
innovation, flavor and pleasure [2]. 
 
Ready-to-drink fruit juices must meet the 
requirements of the Ministry of Agriculture, 
Livestock and Supply (MAPA) regarding the 
definition, classification, registration, 
standardization, labeling and quality 
requirements and requirements of ANVISA 
regarding the labeling of packaged foods, the 
labeling nutrition, portions, complementary 
nutrition labeling and declaration on the presence 
of gluten [3-10]. According to current legislation, 
refreshment is defined as the fruit or vegetable 
drink, not carbonated, unfermented, obtained by 
diluting the fruit juice, pulp or plant extract of its 
origin, giving birth to sugars, in drinking water. 
The legislation also states that the soft drink 
should not have its organoleptic characteristics 
and composition altered by the materials of the 
containers, the equipment used during the 
processing and commercialization [4]. 
 
According to Lee [11] the manual elaboration of 
fruit juices has become an inconvenience to the 
fast pace of life in society. This fast pace of life 
leads consumers to purchase more "ready-to-
eat" products, eat their meals outside the home, 
or replace their meals with snacks accompanied 
by refreshments. 
 
The utensils and equipment used for processing 
can represent potential sources of contamination, 
as they usually have parts that are difficult to 
clean where microorganisms will be housed. 
Uneven surfaces on the equipment also allow 
microbial infiltration, providing conditions for the 
development of microorganisms [12]. 

 
According to Franco and Landgraf [13], among 
the most important parameters that determine 
the quality of a food, undoubtedly are those that 
define its microbiological characteristics, which 
allows to evaluate it regarding the conditions of 
processing, storage, distribution for consumption, 
useful life and health risks to the population. 

This work had as specific objectives to verify the 
presence of thermotolerant coliforms and their 
serology, in samples of juices stored in fruit juice 
dispensers and sold in retail in snack bars. 
 
2. MATERIALS AND METHODS  
 
The work was developed with 30 samples of 
juice from a commercial establishment installed 
near the University of Uberaba, 02 samples of 
cashew juice, 02 of tamarind juice, 02 of passion 
fruit juice with mango, 04 of guava juice with 
acerola fruit, 08 of grape juice and 12 of passion 
fruit juice. The samples were collected, during a 
period of fifteen days, twice a day, with one 
collection carried out at around 09:30 am and the 
other at around 04:30 pm. The temperature at 
the time of collection was measured. The 
samples were collected in disposable cups and 
with lids so that was no contamination during the 
journey until reaching the analysis site. These 
samples were sent to the Food Microbiology 
Laboratory at the University of Uberaba-MG. The 
samples that were positive for thermotolerant 
coliforms, the analysis was continued, reaching 
the isolation of Escherichia coli and its 
subsequent serological identification. In 
serotyping, polyvalent antisera and their 
respective monovalent, from Probac® in Brasil, 
were used for anti-E. coli pathogenic to humans 
(EPEC Polyvalent A: Anti O26, O55, O111, 
O119; Polyvalent B: Anti O114, O125, O142 e 
O158; Polyvalent C: Anti O86, O126, O127, 
O128. EIEC Polyvalent A: Anti O28ac, O29, 
O136, O144 e O152; Polyvalent B: Anti O112ac, 
O124, O143, O164, O167). Microbiological 
analyzes were performed according to 
methodologies proposed by Vanderzant and 
Splittstoesser [14] and Silva et al. [15]. 
 

3. RESULTS AND DISCUSSION 
 
The inadequate handling is one of the factors 
responsible for most cases of diseases of 
microbial origin, along with irregular temperature 
during preparation and conservation, deficiency 
in personal hygiene and equipment. The control 
of these factors is very important, especially in 
places like restaurants and snack bars. From the 
results presented in Table 1, there is an 
oscillation in the temperature control of the fruit 
juice dispenser and only two samples of juices, 
collected in the morning, are within the legal 
recommendation and it is still noticed that the 
temperatures measured in the afternoon, are 
higher than in the morning. Brazilian law states 
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that the temperature of exposure to the sale of 
chilled foods should be 4.0°C [16]. 
 
The resolution RDC nº 12, of January 2, 2001, 
which approves the technical regulation on 
microbiological standards for fresh foods, juices 
and soft drinks, including coconut water, 
sugarcane juice, berry juice and similar, alone or 
in mixtures, establishes a maximum coliform limit 
at 45ºC of 102NMP / mL [17]. Table 2 presents 
the results of the investigation of thermotolerant 
coliforms in the samples of juice from fruit juice 
dispenser and 66.67% of the samples collected 
in the morning are contaminated and 73.34% of 
the samples collected in the afternoon are above 
current legal standards. 
 

These results are similar to those found by 
Nascimento and Furlanetto [18] who collected 
100 samples of orange juice sold in coffee shops 
and restaurants, in the university city of the 
University of São Paulo and observed that for 
total coliforms, 48 samples were revealed with 
NMP of zero to 3 / 100 mL, in 52 samples this 
value was 10 or more / 100 mL, and the most 
frequent result being between 10 and 103 / 100 
mL. For fecal coliforms, 92 of the 100 samples 
examined were developed with NMP from zero to 
3 / 100 mL.  
 

Oliveira et al. [19] found results like the findings 
in the present study, since the values of total and 
fecal coliforms were above the established by the 
current legislation in 74% of the 50 samples of 
fresh orange juice. Santos and Ribeiro [20] found 
coliforms values above the standards allowed in 

fresh orange juices marketed in the city                          
of Pelotas-RS in 3% of the 30 samples 
evaluated. 
 
Anders et al. [21] evaluated the hygienic-sanitary 
conditions of the salty and juices produced and / 
or commercialized by the canteens of the 
Federal University of Goiás and the results, for a 
total of 39 samples in triplicate, only two 
samples, one of orange and another of pulp juice 
had a total coliform count above that established 
by law. 
 

In order to assess the quality of orange juices 
sold on public roads in Porto Alegre-RS, Ruschel 
et al. [22], collected 52 samples and 
microbiological analyzes showed that 44.23%              
(n = 23) of the samples were at odds with current 
standards, with molds and yeasts found at 
inappropriate levels in all failed samples. Fecal 
coliforms were found above the permitted 
amounts in 5.7% (n = 3) of the samples and 
Salmonella cholerasuis was identified in one of 
the analyzed samples. The physical-chemical 
analyzes showed 89.47% of the samples were in 
disagreement with at least one of the analyzed 
parameters. 
 

Sousa et al. [23] observed the presence of high 
contamination by fecal and total coliforms in all 
12 analyzed samples of berry juice from the 
Coroado fair, Manaus, AM. Silva et al. [24] found 
that all of the four samples analyzed after 
microfiltration were also within the standards 
required by legislation in organic passion fruit 
juices processed by microfiltration. 

 

Table 1. Measurement of the temperatures of the juice samples 
 

Collect 
 

Juice samples 
Collection time (09:30 am) Collection time (04:30 pm) 

Sample Temperature 
(0C) 

Sample Temperature 
(0C) 

01 Passion fruit 6.0ºC Passion fruit 6.8ºC 
02 Grape 4.8ºC Grape 4.4ºC 
03 Passion fruit 5.4ºC Passion fruit 6.4ºC 
04 Cashew 5.8ºC Cashew 8.9ºC 
05 Passion fruit 6.0ºC Passion fruit 5.3ºC 
06 Passion fruit 5.2ºC Passion fruit 10.4ºC 
07 Guava with acerola fruit 5.2ºC Guava with acerola fruit 5.4ºC 
08 Passion fruit 8.4ºC Passion fruit 12.4ºC 
09 Grape 4.2ºC Grape 9.4ºC 
10 Guava with acerola fruit 5.0ºC Guava with acerola fruit 6.8ºC 
11 Passion fruit with mango 2.6ºC Passion fruit with mango 5.6ºC 
12 Grape 2.6ºC Grape 10.4ºC 
13 Tamarind 4.4ºC Tamarind 10.2ºC 
14 Passion fruit 6.8ºC Passion fruit 10.6ºC 
15 Grape 4.4ºC Grape 6.8ºC 

Source: Food Microbiology Laboratory-UNIUBE. 
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Table 2. Thermotolerant coliforms in juice samples 
 

Collect 
 

Samples Juice 
Collection time (09:30 am) Collection time (04:30 pm) 

Sample Coliforms at 450C 
(NMP/mL) 

Sample Coliforms at 450C 
(NMP/mL) 

01 Passion fruit >1.1x103 Passion fruit 4.6x102 
02 Grape 2.1x10 Grape 2.8x10 
03 Passion fruit 3.6 Passion fruit <3.0 
04 Cashew 4.6x102 Cashew >1.1x103 
05 Passion fruit 1.5x10 Passion fruit <3.0 
06 Passion fruit >1.1x103 Passion fruit >1.1x103 
07 Guava with acerola fruit >1.1x103 Guava with acerola fruit 4.6x102 
08 Passion fruit 2.3x10 Passion fruit >1.1x103 
09 Grape 1.1x103 Grape 2.4x102 
10 Guava with acerola fruit >1.1x103 Guava with acerola fruit >1.1x103 
11 Passion fruit with mango 1.1x103 Passion fruit with mango 1.1x103 
12 Grape 4.6x102 Grape >1.1x103 
13 Tamarind 4.3x10 Tamarind 2.9x102 
14 Passion fruit >1.1x103 Passion fruit 3.6 
15 Grape 4.6x102 Grape >1.1x103 

Source: Food Microbiology Laboratory-UNIUBE. 
 

Brazilian legislation is broad and clear about               
the definition, classification, registration, 
standardization, labeling and quality 
requirements for juices, but it is clear that the soft 
drinks stored in juice dispensers and intended for 
sale in retail in coffee shops and canteens, offer 
risks to the consumer. These soft drinks are 
prepared at the point of sale, using quality raw 
materials (frozen fruit pulp, concentrated juices, 
fresh fruit, solid drinks for refreshments, etc.) and 
it is at that moment of preparation that the 
unwanted contamination suffers. These 
contaminations can be related to the low quality 
of the water used to dilute the juice, inadequate 
hygiene of the juice dispensers, lack of personal 
hygiene of the manipulator, inadequate 
maintenance of the dispensers’ temperature, 
among others. 
 

Andrade et al. [25], analyzed the sanitary and 
hygienic quality of the berry juice sold in the city 
of São Luís, 13 juice samples were collected in 4 
neighborhoods of São Luís and fecal coliforms 
occurred in almost 70% of the samples. The 
Enterobacter genus was found in more than 45% 
of the samples. The following bacterial species 
were also detected: Citrobacter freundii, 
Citrobacter diversus, Serratia liquefaciens, 
Klebsiella pneumoniae, Salmonella paratyphi A, 
Proteus mirabilis, P. vulgaris, P. penneri, 
Escherichia coli and Morganella morganii. 
 

In this investigation of the hygienic-sanitary 
quality of juices from fruit juice dispensers, from 
the positivity of the samples for thermotolerant 
coliforms, the isolation was done of Escherichia 

coli and its subsequent serology for classical 
enteropathogenic E. coli (EPEC) and 
enteroinvader E. coli (EIEC). The results are 
shown in Tables 3 and 4. 
 

E. coli is included both in the group of total 
coliforms and in that of thermotolerant coliforms. 
Their natural habitat is not necessarily the 
intestinal tract of warm-blooded animals, they 
can also be found in environmental reservoirs, so 
they can be introduced into food from non-fecal 
sources. These microorganisms are common in 
food manufacturing environments and can 
become part of the resident microbiota especially 
if the cleaning conditions are inadequate [15]. 
According to Silva et al. [15], several strains of  
E. coli, coliforms or enterobacteria can grow in 
refrigerated foods. 
 

Infections caused by E. coli can be limited to the 
surface of the intestinal mucosa or spread to the 
host's organism. Three clinical syndromes result 
from infection caused by pathogenic E. coli: 
urinary tract infections, sepsis followed by 
meningitis and gastroenteritis. The different 
classes of E. coli involved in diarrhea are 
identified and classified based on their 
pathogenicity factors. This bacterial genus 
includes, among others, invasive strains such as 
enteroinvader E. coli (EIEC) and strains 
associated with watery diarrhea such as classical 
enteropathogenic E. coli (EPEC) [26]. 
 
EPEC is an important cause of childhood 
diarrhea in developing countries and even in 
developed countries it remains a public health 
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problem [27-29]. Diarrhea caused by EPEC in 
general is more severe than that caused by other 

pathogens, with a death prevalence greater than 
30% [30,31]. 
 

Table 3. Serology of E. coli isolated from juice samples (collect 09:30 am) 
 

Collect Collection time (09:30 am) 
Classical enteropathogenic E. coli (EPEC) Enteroinvader E. coli (EIEC) 

A B C A B 
01 -  - O86 

O126, O127, 
O128 

- O112, O124 
O143, O164 

02 - - O127 - - 
03 - - O127 O28, O29, O136, 

O144, O152 
 

04 - - O86, O126, 
O127, O128 

O28, O29, O136, 
O144, O152 

O124, O124 

05 - O114, O125, 
O158 

O86, O126, 
O127, O128 

O28, O29, O136, 
O144, O152 

O112, O143, O164 

06 - - - - - 
07 - O114, O124, 

O142, O158 
O86, O126, 
O127, O128 

- - 

08 - - - - - 
09 O26, O55 

O111, 
O119 

O114, 0125, 
O142, O158 

O86, O126, 
O127, O128 

- - 

10 O26, O55  O142, O158 - O28, O29, O136, 
O144 

- 

11 O26, O111 - - - O112, O124 
12 - - - - - 
13 - - - - - 
14 - - - O28 O124 
15 O26, O55, 

O111, 
O119 

O114, O125, 
O142, O158 

O86, O126, 
O127, O128 

O28, O29, O136, 
O144, O152 

O112, O124, 
O143, O164, O167 

Source: Food Microbiology Laboratory-UNIUBE. 

 
Table 4. Serology of E. coli isolated from juice samples (collect 04:30 pm) 

 
Collect Collection time (04:30 pm) 

Classical enteropathogenic E. coli (EPEC) Enteroinvader E. coli (EIEC) 
A B C A B 

16 - O114, O124, 
O142, O158 

O86, O126, 
O127, O128 

- O124, O143, 
O164 

17 O26, O55, 
O111, O119 

O114, O125 O86, O126, 
O127 

O28, O29, 
O136, O144 

O112, O124, 
O143 

18 - O112, O124, 
O143, O158 

O86, O126, 
O127, O128 

- O112, O124, 
O143, O158 

19 O26, O55, 
O111, O119 

O114, 0125, 
O158 

O86, O126, 
O127, O128 

O28, O136, 
O144, O152 

O112, O124, 
O143, O164 

20 - - O86, O126, 
O127, O128 

O28, O29, 
O136, O144 

- 

21 - - O86, O126, 
O86 O128 

O28, O29, 
O136, O144, 
O152 

0112, O124, 
O145, O164, 
O167 

22 - - O86, O126 
O128 

- O112, O124 
O143, O164, 
O167 

23 O26, O55, 
O119 

- O86, O126, 
O127, O128 

- - 
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Collect Collection time (04:30 pm) 
Classical enteropathogenic E. coli (EPEC) Enteroinvader E. coli (EIEC) 

A B C A B 
24 O26, O55, 

O119 
O114, O125, 
O142, O158 

O86, O127, 
O128 

O28, O29, 
O136, O144, 
O152 

O112, O124, 
O143, O164, 
O167 

25 - O125, 142, O114 - - - 
26 O55, O119 O114, O125, 

O142, O158 
O86, O126, 
O128 

- - 

27 - 0125, O142 O126, O128 O29, O136, 
O144 
 

O112, O124, 
O164, O167 

28 - - O86 - O124, O143, 
O164, O167 

29 O55, O119 -  O86, O128 O136, O144, 
O152 

O124, O143, 
O164 

30 O55, O111 - O86, O128 - O124, O143, 
O164, O167 

Source: Food Microbiology Laboratory-UNIUBE. 

 
In 1989, the World Health Organization 
recognized twelve O serogroups designated: 
O26, O55, O86, O111, O114, O119, O125, 
O126, O127, O128, O142, and O158. These 
serogroups include typical and atypical EPEC 
strains, enteroaggregative E. coli, as well as 
other E. coli variants that cause diarrhea [32-35]. 
Of the different recognized O serogroups, all 
were detected in the E. coli isolates from the 
different samples of juice from fruit juice 
dispensers. 

 
4. CONCLUSION 
 
The results point to a contamination, over current 
legal standards, of 66.7% for the samples 
collected in the morning and of 73.34% for the 
samples collected in the afternoon. Based on the 
results found, greater care in good practices is 
suggested, especially regarding the personal 
hygiene of handlers, water quality, sanitation and 
correct temperature control of fruit juice 
dispensers. 
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