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Abstract

Commercially sold refreshments are stored in juice dispensers
that, if improperly cleaned, will be a means of contamination,
therefore making the consumer vulnerable to foodborne diseases.
Assessment of the microbiological quality of food provides
information that enable to evaluate, in terms of processing,
storage and distribution, the useful life of foodsand risks to public
health. Given the current consumption of fruit refreshments and
the assumed severity of contaminated food ingestion, this study
aimed to evaluate the microbiological quality of juices stored
in dispensers and marketed in the cities of Barra Mansa and
Volta Redonda-R]. We collected seven samples of refreshments,
five of cashew juice and two of orange juice, in 250 ml sterile
packages, from commercial establishments such as coffee shops
and bakeries. For microbiological analyzes, we investigated for
the presence of Salmonella sp. and fecal coliforms; and for the
physicochemical analyzes, determinations of titratable acidity
and pH were performed. Two of the seven samples were not in
conformity with the norms established by the current legislation
regarding the presence of coliforms at 452 C or thermotolerant.
The results of Salmonella sp. Analyses indicated that all samples
were in accordance with the applicable legal standards, all
samples (100%) of cashew juice analyzed for titratable acidity
were in accordance with the law, but, this was not observed for
the orange juice sample (50%). It was concluded that 29% (2) of
the analyzed samples were unsuitable for consumption and may
pose a health risk to consumers.

Key words: Food Contamination. Coliforms. Beverages. Food
Handling.
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Introduction

According to Moretto,' juices are beverages produced by appropriate technological processes by
means of the squeezing or extraction of ripe fruits, and are composed of sugars, acids, mineral salts,
vitamins and pigments. Cavalcanti et al.* add that juice drinks consist of an aqueous “mixture” of
various volatile and unstable organic components, responsible for the product’s flavor and aroma.

The composition of fruit juices varies according to the fruit species, maturation stage, climate,
and crop conditions.” Despite their varied composition, the main components found are water,
carbohydrates, proteins, lipids, organic acids, vitamins and minerals. More than 80% of the fruits
are composed of water, and the moisture content varies during the day as a function of temperature.
Following water, carbohydrates are the most abundant components and may range from 2% to
4% in the fruits tissue.* Other key aspect is timely harvesting, i.e., at the proper stage of maturity,
once it has a direct impact on the product’s life and final quality. Thus, fruits harvested when
overripe may present a soft texture and bland taste, and fruits harvested early or late are more
susceptible to physiological disorders.

The percentage of fruit juice in the beverage is what differentiates juice, nectar, and refreshment.
Juices are 100% made up of in natura fruit and do not contain preservatives, food dyes and artificial
sweeteners. Nectar is composed of 99% to 25% of in natura fruit and may contain sweeteners,
dyes and preservatives. Refreshments have 24% to 3% of in natura fruit, and it is obtained by the
dilution of fruit juice with drinking water, with or without sugars addition.>*

Retail sales volume of liquid refreshments has increased, in large part due to the low cost
of these drinks, the variety of flavors, and good acceptability. This leads us to a great concern
with the consumers’ food safety, once refreshments are stored in juice dispensers. If improperly
cleaned and sanitized, dispensers may become a means of contamination, making the consumer
vulnerable to foodborne diseases (FBD).

FBDs are one of the most common health problems and are classified as “infections” and
“intoxication” (poisoning). Infections result from the consumption of foods containing live
microorganisms, which grow inside the body. Intoxications are caused by the intake of food
containing toxins, even if the microorganism had been eliminated. The consumption of a food
containing toxin causes the illness, the most common symptoms being vomits and diarrhea and,
depending on the individual and health, may cause death.”

Aspects such as hygiene at the points of sale, the water used in the preparation of the foods
and for cleaning the utensils, the form of preservation and protection against vectors, are key
requirements and must be considered to prevent the proliferation of microorganisms.®
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The concept of quality foods, from the consumers’ point of view, corresponds to the satisfaction
of characteristics such as taste, aroma, appearance, packaging, price, and availability. The outbreak
of food poisoning occurs because consumers rarely realizes the presence of hazardous contaminants
in the food.” Today, establishments involved in the marketing of foods must comply with the
rules contained in Resolutions no. 216/2004, which sets forth hygienic-sanitary criteria for foods
production, and no. 12/2001, which sets forth Microbiological Sanitary Standards for Foods and
the criteria for conclusions and interpretation of the results of microbiological analysis of foods
for human consumption. !

The sanitary inspections can check for risk factors to the occurrence of FBDs, and among
them we can cite: failure in foods refrigeration; improper conservation of raw foods and finished
preparations; inadequate handlers’ practices, such as poor personal hygiene; contaminated raw
material; improper cleaning of equipment and utensils; inadequate storage; use of unreliable
drinking water - in effect, anything that can lead to improper foods handling, making them
susceptible to contamination."

Given the above, the present work aimed to assess the microbiological and physicochemical
quality of samples of refreshments kept in dispensers and marketed in Barra Mansa and Volta
Redonda, state of Rio de Janeiro.

Methodology
Samples collection

Seven samples of refreshments sold in seven establishments located in the municipalities of
Barra Mansa and Volta Redonda, state of Rio de Janeiro, were collected. The samples consisted
of five samples of cashew refreshment and two of orange, collected in 250-ml sterile bottles. Later,
they were stored in isothermal boxes containing ice and sent to the Laboratory of Microbiology
and Biochemistry of the University Center of Volta Redonda (UniFOA), for microbiological and
physicochemical analyses.

Microbiological analyses

For count of coliforms at 352C and thermotolerant, the most probable number (MPN) method
was used, employing three series of three tubes. Presumptive test consisted of homogenization
of 1ml of each sample in 9ml of peptone water (0.1%). Then, serial dilutions were made in 1%

Demeres; 2014; 9(4); 943-953

| 945



946 |

‘ DEMETRA: FOOD, NUTRITION & HEALTH ‘

peptone water. Aliquots of Iml of the proper dilutions were plated in lauryl tryptose (sulfate) broth
and incubated at 352C for 24-48 hours. After this period, the positive tubes, which presented gas
and turbidity, were transferred to tubes containing brilliant green broth (BG) and incubated at
379C for 24-48 hours, and this step consisted of the confirmative test for positive tubes. For the
presumptive test, aliquots of culture of positive tubes in BG were transferred to tubes containing
a broth of Escherichia coli (EC), using a nickel-chrome wire loop and incubated at 45°C for 24-48
hours. This consisted of the test for determination of MPN of thermotolerant coliforms present in
the sample. The results were analyzed according to the dilutions and amount of positive samples
of the confirmative test, using the MPN table described by Bacteriological

For testing for Salmonella sp, 25 ml of refreshment were taken aseptically from the sample
and added to 225 ml of buffer peptone water. The sample was then incubated at 37¢C for 24
hours (pre-enrichment stage). Subsequently, the selective enrichment stage was accomplished,
in which 0.1ml of this dilution was transferred to a test tube containing 10 ml of tetrathionate
broth, incubated at 37°C for 24 hours, and 1 ml was transferred to a tube containing Rappaport
broth and incubated at 422C for 24 hours. From the tubes of previous broths, a portion of each
of the pre-enrichment broth was pulled out and inoculated into two Petri plates containing a
medium of Salmonella-Shigella (SS) and Hecktoen enteric (He) agar. These were incubated at 35°C
for 24 hours. After this period, if typical colonies appeared, the samples would then be sent for
confirmatory biochemical testing."

Analyses of pH and acidity were determined twice, following the guidelines described by the
Adolfo Lutz Institute." To determine pH, a digital Spencer pH meter, scientific SP3611 model,
was used. To determine acidity, the filtrate was titrated with a solution of 0.1 N sodium hydroxide
in presence of phenolphthalein, and the result was expressed in grams of citric acid per 100 g of
the sample.

Results and Discussion

The results of microbiological analyses of the refreshment samples are described on Table 1.
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Table 1. Results of microbiological analyses of refreshment samples. Volta Redonda-R], 2014.

Samples  Coliforms at 352C and Thermotolerant (452C) (MPN/mL)* Salmonella

Lauryl BG** ECH**
A 2.4 x 10? 2.4 x 10? 9.3x 10 Absence
B 1.5 x 102 1.5 x 102 9.3x 10 Absence
C > 1.1 x 10° > 1.1 x 10° > 1.1x10° Absence
D 2.4x 102 2.4x 102 2.4x 102 Absence
E 1.5 x 102 1.5 x 102 2.3x10 Absence
F 4.3x 10 4.3 x 10 4.3x10 Absence
G <3.0 <3.0 <3.0 Absence

* most probable number ** brilliant green broth *** Escherichia coli broth

Of seven analyzed samples, two (29% - C; D) were in disagreement with the standards
established by current legislation regarding the presence of coliforms at 452C or thermotolerant,
which establishes as upper limit 10> UFC/ml in refreshment samples," thus indicating that the
same were improper for consumption (Figure I).

H Coliforms at 45°C within
the limits established by
RDC no. 12/2001

LI Coliforms at 45° C above
the limits established by
RDC no. 12/2001

Figure 1. Results of samples with Coliforms at 452C from the refreshments collected. Volta
Redonda-RJ, 2014
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The results corroborate some findings in the literature. Garcia et al.” found that of 12 juice
samples analyzed, two had coliforms at 45°C, which exceeds the limit permitted by legislation.
Likewise, Silveira et al.'%, in their research for thermotolerant coliforms in orange juice, observed
that of five samples analyzed two were improper for consumption. Hoffmann et al."” observed
that of 19 samples of fresh orange juices analyzed three had thermotolerant coliforms. Oliveira
et al."® concluded that of 50 samples of in natura orange juice, eight were in disagreement with
current legislation.

Regarding the analyses for Salmonella sp determination, all samples showed negative results.
The results presented in this study are in line with those found by Silveira et al."®and Pinheiro et
al.”, who observed absence of Salmonella sp in their samples. However, Garcia et al."” reported that
all juice samples analyzed in their research were contaminated by Salmonella sp, being, therefore,
improper for consumption.

Shinohara et al.” reported that Salmonella is a bacterium that causes illnesses in humans and
animals by the consumption and intake of contaminated foods. The foods most commonly poisoned
by Salmonella sp are meat, egg, chicken, homemade mayonnaise and vegetables. The incubation
period is 12 to 72 hours, and the predominant symptoms are diarrhea, abdominal cramps, fever
and vomit.” Individuals who are ill or infected with this bacterium contaminate environments,
drinking water and foods by their feces. > The best way to prevent food contamination is the
adoption of good handling practices.”*'

According to Kraemer,* to ensure safe foods, sanitary and health inspection agents must require
the adoption of best practices, such as of fabrication (FBP), agricultural (ABP), and hygiene (HBP).

Standard Operating Procedures (SOPs), as required by Resolution RDC n® 275 of October 21,
2002,% are a tool designed to minimize risks and avoid possible causes of Foodborne Diseases (FBD).
SOP is a document that describes the work plan, and must be made available to all employees.
Food services have four SOPs, directly focused on cleaning and sanitation of water reservoirs,

areas, equipment, furniture and utensils, pest control in the establishments, and handlers’ hygiene
and health.***

Santos Junior,” in researches conducted in the food industry, reports that 50% of the
establishments did not have manuals, and among those which had them, most of them were in
the hands of the owner or manager only, making it difficult to access these procedures by other
employees.
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Table 2 presents the results of analyses of pH and acidity of the refreshment samples.

Table 2. Average results from pH and acidity analyses of refreshment samples. Volta

Redonda-R], 2014.

Samples pH Acidity (%)
A 3.70 0.11
B 4.7 0.13
C 4.0 0.15
D 3.49 0.11
E 3.49 0.07
F 3.45 0.29
G 3.47 0.11

The majority (86%) of the samples analyzed for determination of titratable acidity was in

conformity with legislation,?” which prescribes acidity of at least 0.07 g in citric acid/100ml for

cashew refreshment. However, the same was not found for sample C, orange refreshment, which
did not comply with legislation, which stipulates acidity of at least 0.25 g citric acid/100ml for said

refreshment (Figure 2).
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" Conformity

~ Nonconformity

Figure 2. Results for determination of titratable acidity of refreshment samples collected
according to Ordinance no. 544/98. Volta Redonda-R], 2014.

PH values of the sampled cashew refreshments ranged from 3.47 to 4.70; and of orange
refreshment, from 3.45 to 4.00. Similarly to the present study, Pinheiro et al."” examined pH and
acidity of whole cashew juices, finding values between 3.17 and 4.06 for pH, and 0.45 to 1.26g/100g
for acidity.

Although pH is not a parameter required by legislation, it is important to assess it because it
is directly related to the quality of the product. According to Forsythe,*® neutral pH inhibits the
proliferation of major foodborne pathogens.

Conclusions

Conclusion is that, despite the inconsistencies observed, such as the presence of coliforms in
some samples and inadequate acidity in a sample of orange refreshment, the majority of the samples
examined were found appropriate for human consumption regarding the physicochemical and
microbiological analyses.

Devees; 2014; 9(4); 943-953



Microbiological and physicochemical quality of marketed refreshments

Acknowledgements

We would especially like to thank the University Center of Volta Redonda (UniFOA) for

financing the research and to all technical staff for their valuable support during the experiment.

References

10.

11.

Moretto E, Fett, R, Gonzaga LV, Kuskoski, E. M. Introducio a ciéncia de alimentos. 2 ed.
Florianopolis: Editora da UFSC; 2008. p.197-201.

Cavalcanti AL, Oliveira KF, Paiva OS, Dias MVR, Costa SKP, Vieira FF. Determinacao dos
solidos soluveis totais (° Brix) e pH em bebidas lacteas e sucos de frutas industrializados. Pesq. Bras.
Odontoped. Clin. Integr. Joao Pessoa 20006; 6(1):57-64.

Souza APF, Martins CM, Badaré ACL. Analise das caracteristicas microbiologicas do suco de manga
comercializado em Ipatinga- MG, em rela¢do aos diferentes tipos de embalagens. Nutrir Gerais:
Revista Digital de Nutricao 2009; 3(4):299-311.

Koblitz MGB. Matérias primas alimenticias: composi¢ao e controle de qualidade. Rio de Janeiro:
Guanabara Koogan; 2014,

Ferreira EDO, Campos LC. Salmonella. In: Trabulsi LR, Alterthum F. Microbiologia. 5 ed. Sio
Paulo: Atheneu; 2008. p. 329-338.

Venancio AA, Martins OA. Andlise quimica de diferentes marcas de néctares e suco de laranja
comercializada na cidade de Cerqueira César — Sdo Paulo. Revista Eletronica de Educacio e Ciéncia
(REEC) 2012; 2(3):45-50.

Lopes FNO, Madokoro RY, Martins VE. Analises de conservacao de alimentos a venda em lanchonetes
da UNICAP [Internet]. Revista Ciéncia do Ambiente Online 2010; 6(1):

Cardoso RCV, Santos SMC, Silva EO. Comida de rua e intervengao: estratégias e propostas patra o
mundo em desenvolvimento. Cién. Saude Coletiva 2009; 14(4):1215-1224.

Rougemont AJ. Alimentos seguros: necessidade ou barreira comercial. Perspectiva Online 2007,
1(2):62-70.

Brasil. Resolugao RDC n°216, de 15 de setembro de 2004. Disp&e sobre Regulamento Técnico de
Boas Praticas para Servicos de Alimentacdo. Diario Oficial da Uniao 16 set. 2004. [acesso em: 20 jan.
2014]. Disponivel em: http://www.mds.gov.br/acesso-a-informacao/legislacao/segurancaalimentar/
resolucoes/2004/Resolucao%20RDC%20n0%2021

Brasil. Resolugaio RDC n® 12, de 02 de janeiro de 2001. Aprova o Regulamento Técnico sobre padroes
microbiolégico para alimentos. Diario Oficial da Unido 10 jan. 2001. [acesso em 27 fev. 2014].
Disponivel em: http://portal.anvisa.gov.br/wps/wem/connect/a47bab8047458b909541d53fbc4c6735/
RDC_12_2001.pdf?"MOD=AJPER.

Denerwy; 2014; 9(4); 943-953

| 951



952 |

‘ DEMETRA: FOOD, NUTRITION & HEALTH ‘

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

Sergipe. Prefeitura Municipal. Analise dos riscos sanitarios do comércio ambulante de alimentos
no pré-caju 2008. Aracaju: Coordenacao de Vigilancia Sanitaria; 2008. [acesso em: 13 dez. 2014].
Disponivel em: http://www.aracaju.se.gov.br/userfiles/covisa/precaju_final.pdf

Silva N, Junqueira VCA, Silveira NF. A. Manual de métodos de analise microbiologica de alimentos.
Sio Paulo: Livraria Varela; 2007. 105 p.

Instituto Adolfo Lutz. Normas analiticas do Instituto Adolfo Lutz. Métodos quimicos e fisicos para
analise de alimentos. v. 1. 3 ed. Sao Paulo: Instituto Adolfo Lutz; 1985.

Garcia RCG, Santos DC, Oliveira ENA, Josino AS, Mori E. Qualidade microbiol6gica de sucos
in natura comercializados na cidade de Juazeiro do Norte- CE. Revista Brasileira de Tecnologia
Agroindustrial 2012; 6(1):665-670.

Silveira MLLR, Bertagnolli SMM. Avaliagao microbiolégica e das condi¢ées higiénico-sanitarias de
comercializacdo de sucos de laranja in natura. Alim. Nutr. 2012; 23(3):461-4606.

Hoffmann FL, Garcia-Cruz CH, Vinturim TM, Pazzoti GSO. Qualidade microbiolégica de diferentes
marcas comerciais de suco de laranja integral. B. CEPPA 1998; 16(1):99-106.

Oliveira JC, Setti-Perdigao P, Siqueira KAG, Santos AC, Miguel MAL. Caracteristicas microbiologicas
do suco de laranja in natura. Cienc. Tecnol. Aliment. 2006; 26(2):241-245.

Pinheiro AM, Fernandes AG, Fai AEC, Prado GM, Sousa PHM, Maia GA. Avaliacdo quimica,
fisico-quimica e microbioldgica de sucos de frutas integrais, abacaxi,caju e maracuja. Ciénc. Tecnol.

Aliment. 20006; 26(1):98-103.

Shinohara NKS, Barros VB, Jimenez SMC, Machado ECL, Dutra RAF, Lima Filho JL. Salmonella
spp., importante agente patogénico veiculado em alimentos. Cién. Satde Coletiva 2008; 13(5):1675-1683.

Manzalli PV. Manual para servigos de alimentagao: implementacio, boas praticas, qualidade e sadde.
2 ed. Sao Paulo: Metha; 2010.

Kraemer FB, Aguiar OBD. Seguranca alimentar e nutricional na perspectiva da seguranga sanitaria.
In: Schneider OMF. Seguranca alimentar e nutricional: tecendo a rede de saberes. Petrépolis: DP et
Alii; Rio de Janeiro: Faperj; 2012. p. 139-159.

Brasil. Resolucio RDC n° 275, de 21 de outubro de 2002. Dispoe sobre o Regulamento Técnico
de Procedimentos operacionais padronizados aplicados aos Estabelecimentos Produtores/
Industrializadores de Alimentos e a Lista de Verificacao de Boas Praticas de Fabricacao em
Estabelecimentos Produtores/Industrializadores de Alimentos. Diario Oficial da Unido 23 set.
2005. [acesso em 22 fev. 2014]. Disponivel em: http://portal.anvisa.gov.bt/wps/wcm/connect/
c8b2040047457a8¢873cd73fbc4c6735/RDC_276_2005.pdf?MOD=AJPERES

Castro neto N, Lopes TH. Higiene e manipula¢do dos alimentos. Curitiba: Livro Técnico; 2012.

Pereira 1., Pibheiro AN. Boas praticas na manipulagido de alimentos. 4* reimpr. Rio de Janeiro:
Editora Senac; 2013.

Dewerey; 2014; 9(4); 943-953



Microbiological and physicochemical quality of marketed refreshments

26. Santos Junior, CJD. Manual de BPF, POP e registros em estabelecimentos: guia técnico para
elaboracio. Rio de Janeiro: Rubio; 2011.

27. Brasil. Portaria n° 544, de 16 de novembro de 1998. Regulamento Técnico para fixagdo dos padroes
de identidade e qualidade para refresco. Diario Oficial da Unido 17 nov. 1998; 1:90. [acesso em 27
fev. 2014]. Disponivel em: http://www.engetecno.com.bt/port/legislacao/beb_rtfiq_refresco.htm

28. Forsythe §J. Microbiologia da seguranca dos alimentos. 2 ed. Porto Alegre: Artmed; 2013.

Received: September 14, 2014
Revised: October 20, 2014
Accepted: November 17, 2014

Denerwy; 2014; 9(4); 943-953

| 953






