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Abstract: This research aimed to evaluate the quantification of Lactobacillus sp in three brands of
fermented milks collected in the supermarkets of Fortaleza-CE. At the time of purchase of the
products, it was observed that none of the lots were at an ideal cooling temperature (up to 5 °C)
according to Brazilian legislation (2002). All the evaluated products declared to have bacteria of the
genus Lactobacillus, so the viability/ quantification of the probiotic cultures was monitored as a
function of the total count of lactic acid bacteria in MRS agar at 37 °C under anaerobic conditions for
72h (IDF, 1995). The samples were previously diluted in peptone water (0.1%) and plated using the
Spread Plate technique (ICMSF, 1978), and the results were expressed in Colony Forming Units per
mL of product (UFC/mL). It is observed that of the three brands evaluated, only one showed a
significant amount of cells for the product to be considered probiotic.
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Quantificacdo de Lactobacillus sp em leites fermentados comercializados em
Fortaleza-CE

Resumo: Realizou-se a quantificacio de Lactobacillus sp em trés marcas de leites fermentados
adquiridos em supermercados de Fortaleza-CE. No momento da compra dos produtos, observou-se
gue nenhum dos lotes estavam em temperatura ideal de refrigeracdo (até 5 °.C), como preconizado
pela a Agéncia Nacional de Vigilancia Sanitaria (2002). Todos os produtos avaliados declaravam
possuir bactérias do género Lactobacillus sp, assim a viabilidade/quantificacdo das culturas
probidticas foi monitorada em funcdo da contagem total de bactérias acido lacticas em 4gar MRS a 37
°.C sob anaerobiose durante 72 h. As amostras foram previamente diluidas em agua peptonada (0,1%)
e plaqueadas utilizando-se a técnica de Spread Plate, sendo os resultados expressos em Unidades
Formadoras de Coldnia por mL de produto (UFC/mL). Constatou-se que, das trés marcas avaliadas,
somente uma apresentou guantidade de células significativamente adequada para que o produto venha
a ser considerado probidtico.
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1. Introduction

It is observed a growth of the food market
with functional claims due to a greater
awareness of the population regarding the
relationship between health and food (Silva e
Martins, 2018; Silva et al., 2017; Monteiro,
2017; Silva et al., 2016; Cruz et al., 2013; Ozen
etal., 2012).

Thus, the production of functional foods,
including probiotic bacteria, it is an area that
conquered space in the food industry in the last
years. The consumers are more conscious of the
relationship between food and health, and for
this reason it has been increasing the search for
foods that, besides nurturing, provide benefits to
the consumers' health (Fagundes et al., 2018;
Guarner, et al., 2017; Oliveira et al., 2017).

To satisfy this new market, bacteria
considered probiotic have been incorporated into
a wide variety of foods and beverages that are
part of the normal diet (Menezes et al., 2013). In
this way, the consumer can enjoy sensorially
pleasant meals, while at the same time gaining
beneficial effects to his health (Coman et al.,
2012).

In order for a microorganism to be used as a
probiotic, it must be able to express its activity,
which is considered beneficial to the health of
the host. Some examples of activities performed
by probiotics are: stabilization of the intestinal
microbiota after the use of antibiotics; promotion
of gastrointestinal resistance to colonization of
pathogens; reduction of the population of
pathogens through the production of acetic and
lactic acids, of bacteriocins of different
antimicrobial compounds; promotion of lactose
digestion in individuals intolerant to this
carbohydrate; stimulation of the immune system;
relief of constipation, in addition to increased
absorption of minerals and vitamins (Oliveira;
Batista, 2012; Saad, 2006).

Thus the claim for products containing
probiotics should point out the species of the
microorganism  (probiotic)  present  that
contributes to the balance of the intestinal
microbiota. It should also be argued that
consumption of such products should be
associated with balanced diet and healthy living
habits as a potent value-adding factor.

According to the Brazilian Legislation
(2008), the minimum viable quantity to
effectively be classified as a probiotic should be
in the range of 10® to 10° Colony Forming Units
(CFU) in the daily recommendation of the
product ready for consumption. Smaller values
can be accepted as long as the company proves
the effectiveness of the product.

To observe the efficacy of a probiotic food,
the number of bacteria present must be viable,
active and abundant until the end of the shelf life
of the product. In this sense, in foods such as
fermented milks, processing and storage under
refrigeration are fundamental for this viability
(Saad, 2006; Zhao et al., 2008).

According to ANVISA (2008), it is important
that probiotic bacteria remain in a high number
of viable cells during the shelf-life of the product
until its consumption. Several factors affect the
survival of microorganisms in the food product,
such as the culture used, the inoculum
concentration, the interaction between the
bacteria present in the food, the acidity of the
medium, the level of dissolved oxygen, the
availability of nutrients, the temperature and
incubation time, storage temperature, etc.
(Moroti et al., 2015).

The aim of the work was verify the viability /
guantification of Lactobacillus sp present in
some brands of fermented milks commercialized
in the city of Fortaleza-CE.

2. Materials and Metods

Three brands of fermented milks, which
declare the presence of probiotic
microorganisms, marketed in the city of
Fortaleza-CE, were evaluated. From each brand,
three batches were analyzed, chosen by the
criterion of validity of the product, thus totaling
18 samples. These were acquired in medium-
sized markets of the city, being considered as
criterion of product selection, the claim of
functional property in the label. At the time of
collection in open gondolas, the storage
temperature was checked and the expiration date
of the registered product.

The cooling temperatures of the gondolas and
the samples were verified at the moment of
purchase of the products, through a digital
thermometer  (Akso). After checking the
temperature, the samples were conditioned and
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transported in isothermal boxes, containing ice
cubes, to the Laboratory of Microbiology of
Food of the Center University of the State of
Ceara, in order to be submitted to the
microbiological analyzes. It should be noted that
the samples were stored under refrigeration until
the time of analysis.

All the evaluated products declared to have
bacteria of the genus Lactobacillus, thus the
viability/quantification of the probiotic cultures
was monitored as a function of the total count of
lactic acid bacteria in MRS agar at 37 ®C under
anaerobic conditions for 72 hours (IDF, 1988).
The samples were previously diluted in peptone
water (0,1 %) and then plated using the Spread
Plate technique (ICMSF, 1978). The results were
expressed in Colony Forming Units per mL of
product (CFU/mL).

3. Results and Discussion

It was found in the three brands evaluated
that both the temperature of the cooling gondolas
and the evaluated products did not conform to
the standards established by ANVISA (up to 5
°.C) (Table 1).

Table 1 Condition of the temperatures of expositors
and of different brands of fermented milks (2018,
Fortaleza-CE)

Gondola Product
Brands (Temp. >C) (Temp. >C)
A 6.6 12.4
B 5.6 10
C 5.6 9

should be noted that the gondolas that
commercialized the fermented milks were
opened, which may have contributed to the
temperature changes found.

Montanhini e Parades (2015), observed that
closed gondolas exhibits less temperature
variations during the day than open gondolas,
which favors the maintenance of food quality
within the established values during the shelf life
of the product.

Petrus et al. (2010), observed that the ideal
temperature for this type of food is 4 °C, as this
value contributes to the microbiological quality
until the end of the shelf life. Santos et al.
(2011), reported that a 2 °C rise in storage
temperature may favor a 50% reduction in
product stability over its shelf life.

Regarding the quantification of lactic
bacteria, it was verified that of the three brands
evaluated, only one presented counts of bacteria
compatible with the current legislation (Table 2).

It was found that the brand A showed the
highest count for probiotic microorganisms,
more specifically Lactobacillus sp. The other
two Dbrands presented counts below the
recommendation recommended by the current
legislation, which may favor a reduction in their
alleged beneficial and functional properties.

Table 2 Average quantification of Lactobacillus sp in
different brands of fermented milks (2018, Fortaleza-
CE)

Franco e Landgraf (2004) report that the ideal
temperature of the gondolas should be below 5
®C, since this temperature can inhibit the growth
of possible pathogenic microorganisms existing
in the refrigerated products sold in supermarkets.

Bramorski e Vasconcellos (2005) observed
that there may be differences between the
temperature recorded by the refrigeration
chambers and that measured by the thermometer,
evidencing the tendency to lack of calibration
and periodic maintenance of the equipment.

These results may be related to the lack of
maintenance / calibration of the gondolas used in
the commercialization of the product, which can
lead to sudden changes in temperature and,
consequently, losses in the quality and
attribution of functional property. In addition, it

Brands Viable cell count (CFU/mL)*
A 1,4 x 108
B 7,2 x 108
C 5,05x108

Source: Research data; *According to RDC legislation, January 2,
2002, the number of viable cells for a food to be considered
probiotic is 108 to 10° UFC / mL

According to the Fermented Milks and Lactic
Acid Beverages Association, in countries such as
Japan, the minimum required quantity is 10’
CFU of probiotic micro-organisms in the
product by the end of shelf life (Stanto et al.,
2005).

In Brazil, the minimum required quantity is
higher, in the range of 108 to 10° CFU/mL in the
product. Therefore, as already mentioned, two
brands evaluated in this study were not in
compliance, which may compromise the
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functional food claim advocated by the Brazilian
Resolution (Brasil, 2007).

According to a technical regulation on the
identity and quality of fermented milks, the
minimum established count of lactic bacteria to
ensure the sensorial quality of the product is 106
CFU/mL (Brazil, 2000). In this sense,
considering this requirement, all evaluated
brands were in accordance with the requirements
of the current legislation, which contributes to
the sensorial characteristics of the product, but
not to claim functional food.

According to (2003), frequents analyzes such
as the one of the present study are of
fundamental importance, since they demonstrate
the need for a greater control in relation to the
guantity of microorganisms added to exercise
the probiotic function, in order to minimize the
commercialization of those that have counts
lower than the established limit and which may
possibly not have the beneficial effect suggested
for such foods.

Changes in the composition of fermented
milks can influence the viability of the
microorganisms propagated by them. However,
it is a great challenge to keep the count of
probiotic microorganisms in the products since
most of them are sensitive to oxygen, heat and
exposition to acid (Stanto et al., 2005).

Thus, it is of fundamental importance that the
cultures to be used remain viable during the
shelf-life of the product, since factors such as pH
and the presence of preservatives may affect the
survival rate of microorganisms (Yerlikaya,
2014).

Therefore, low counts of lactic acid bacteria
in fermented milks, with a probiotic claim, may
demonstrate the risk that some foodstuffs may
present because they do not adequately promote
the beneficial effects alleged to consumers.

For this reason, effective inspection in the
industry and sales points becomes necessary to
prevent the commercialization of products that
present low amount of lactic acid bacteria in the
product.

4 Conclusion

Of the three samples evaluated, only one
brand of fermented milk showed lactic acid
counts within the established standard for the
probiotic claim;

It is observed the necessity of a greater
control in the temperature of commercialization,
since the temperature conditions to which the
fermented milks have been submitted, can affect
the survival and viability of the probiotic
microorganism, during the shelf-life of the
product;

Taking these aspects into account, it is
suggested that there should be a greater
oversight of the points of sale in order to ensure
the desired bacterial contribution and that it has
the alleged beneficial effect on consumer health.

Acknowledgments

Thanks to Dr. Laura Maria Bruno, of
Embrapa Agroindustria Tropical, for the support
in carrying out this work.

References

Barreto, G. P. M.; Silva, N. da; Silva, E. N. da;
Botelho, L.; Yim, D. K.; Almeida, C. G. de;
Saba, G. L. Quantificacdo de Lactobacillus
acidophilus, bifidobactérias e bactérias laticas
totais em produtos probidticos comercializados
no Brasil. Brazilian Journal of Food

Technology, v.6, n.l, p.119-126, 2003.
http://www.ital.sp.gov.br/bj/artigos/brazilianjournal/free/
p03120.pdf.

Bramorski, A.; Vasconcellos, S. K; Avaliacdo
dos equipamentos de refrigeracdo e
congelamento dos maiores supermercados do

municipio de Blumenau, SC. Higiene
Alimentar, v.19, n.133, p.20-23, 2005.
BRASIL. Agéncia Nacional de Vigilancia

Sanitaria. Alimentos com alegacdes de
propriedades funcionais e ou de saulde,
novos alimentos/ ingredientes, substancias

bioativas e probidticos. 2008.
http://www.anvisa.gov.br/alimentos/comissoes/tecno_list
a_alega.htm

BRASIL. Ministério da Agricultura, Pecuaria e
Abastecimento (MAPA). Portaria 46, de 23 de
novembro de 2007: Regulamento Técnico de
Identidade e Qualidade (PIQ) de Leites

Fermentados. 2007.
https://www2.cead.ufv.br/sgal/files/apoio/legislacao/legis
lacao6.pdf

BRASIL. Ministério da Agricultura, Pecuaria e
Abastecimento. Resolu¢do n° 05, de 13 de
novembro de 2000. Padrdo de identidade e
gualidade de leites fermentados. Brasilia; 2000.

Revista Agropecuaria Técnica, Areia-PB, v. 39, n. 4, p. 302-307, 2018
DOI: 10.25066/agrotec.v39i4.41258

305


http://www.ital.sp.gov.br/bj/artigos/brazilianjournal/free/p03120.pdf
http://www.ital.sp.gov.br/bj/artigos/brazilianjournal/free/p03120.pdf
http://www.anvisa.gov.br/alimentos/comissoes/tecno_lista_alega.htm
http://www.anvisa.gov.br/alimentos/comissoes/tecno_lista_alega.htm
https://www2.cead.ufv.br/sgal/files/apoio/legislacao/legislacao6.pdf
https://www2.cead.ufv.br/sgal/files/apoio/legislacao/legislacao6.pdf

Quantification of Lactobacillus sp in fermented milks marketed in Fortaleza-CE
Andrade e Cavalcante

Burgain, J.; Gaiani, C.; Linder, M.; Scher, J.
Encapsulation of probiotic living cells: from
laboratory scale to industrial applications.
Journal of Food Engineering, v.104, n.4.

p.467-483, 2011.
https://doi.org/10.1016/j.jfoodeng.2010.12.031

Coman, M. M.; Cecchini, C.; Verdenelli, M. C.;
Silvi, S.; Orpianesi, C.; Cresci, A. Functional
foods as carriers for SYNBIO®, a probiotic
bacteria combination. International Journal of

Food Microbiology, v.157, n.3, p.346-352, 2012.
https://doi.org/10.1016/j.ijfoodmicro.2012.06.003

Cruz, G. F. R.; Ferreira, M. C. O.; Silva, J. G.
da; Cucato, J. da S. T. O comportamento do
consumidor de alimentos funcionais. Anais do
VI simpdsio internacional de gestdo de

projetos, inovacdo e sustentabilidade. 2017.
https://singep.org.br/6singep/resultado/611. pdf

Fagundes, R. A. B.; Soder, T. F.; Grokoski, K.
C.; Benetti, F.; Mendes, R. H. Os probidticos
no tratamento da insuficiéncia renal crénica:
uma revisao sistematica. Jornal Brasileiro de

Nefrologia, v.40, n.3, p.278-286. 2018.
http://dx.doi.org/10.1590/2175-8239-jbn-3931
Franco, B. D. G. M.; Landgraf, M.

Microbiologia dos alimentos. S&o Paulo:
Atheneu, 2004.

International Dairy Federation (IDF). Yogurt:
enumeration of characteristic
microorganisms colony count technique at
37°C. IDF Standard 117A. Brussels: IDF,1988.
4p.

International Commission On Microbiological
Specifications for Foods (ICMSF).
Microorganisms in foods: their significance
and methods of enumeration. 2. ed. Toronto:
University of Toronto Press, 1978. v. 1.

Menezes, C. R.; Barin, J. S.; Chicoski, A. J.;
Zepka, L. Q.; Jacob-Lopes, E.; Fries, L. L. M.;
Terra, N. N. Microencapsulagdo de
probidticos: avancos e perspectivas. Ciéncia

Rural, v43, n7, pl309-1316, 2013.
http://dx.doi.org/10.1590/S0103-84782013005000084

Montanhini, M. T. M.; Paredes, F. Avaliacdo da
temperatura de armazenamento e da qualidade
do leite pasteurizado comercializado por
supermercados em Curitiba, Parana. Vigilancia

Sanitaria em Debate, v.3, n.2, p.94-98, 2015.
http://periodicos.fiocruz.br/pt-br/publicacao/51200

Monteiro, P. J. E. O alimento funcional como
recurso terapéutico: percepcfes e desafios
sociais. 2017. 601f. Tese (Doutorado em
Sociologia). Instituto Universitario de Lisboa.
Instituto Universitario de Lisboa, Lisboa, 2017.

Oliveira, J. L. Bomfim, N. S. A Importancia do
Uso de Probidticos na Saude Humana. Unoesc
& Ciéncia, v.8, n.l, p.7-12, 2017.
https://editora.unoesc.edu.br/index.php/achs/article/view/
12491/pdf

Oliveira, L. T.; Batista, S. M. M. A atuagéo dos
probidticos na resposta imunoldgica. Pediatria
Moderna, v.48, n.9, p.57-62, 2012

https://www.nutricaoempauta.com.br/lista_artigo.php?co
d=216

ORGANIZACAO MUNDIAL DE
GASTROENTEROLOGIA (OMG). Diretrizes
Mundiais da Organizagdo Mundial de
Gastroenterologia  — Probi6ticos e

Prebidticos. [S.L]: OMG, 2017.
http/Amww.worldgastraenterology.org/UserFilesffile/ouiidelines/probictic
s-portuguese-2017.pdf

Ozen, A. E.; Pons, A.; Tur, J. A. Worldwide
consumption of functional foods: a systematic
review. Nutrition Reviews, v.70, n.8, p.472-

481, 2012. https://doi.org/10.1111/j.1753-
4887.2012.00492.x

Pandey, A.; Larroche, C.; Soccol, C. R.; Dussap,
C. G. Advances in Fermentation
Technology. Nova Delhi: Asiatech Publisher
Inc; 2008. 672p.

Petrus, R..R.; Loiola, C. G.; Oliveira, C. A.
Microbiological shelf life of pasteurized milk
in bottle and pouch. Journal of Food Science,

V.75, n.l, p.36-40, 2010.
http://dx.doi.org/10.1111/].1750-3841.2009.01443.x

Saad, S. M. I. Probidticos e prebidticos: o estado
da arte. Revista Brasileira de Ciéncias

Farmacéuticas, v.42, nl, pl-16, 2006.
http://dix.doi.org/10.1590/S1516-93322006000100002

Silva, A. C. C.; Silva, N. A. da; Pereira, M. C.
S.; Vassimon, H. S. Alimentos contendo
ingredientes funcionais em sua formulagao:
revisdo de artigos publicados em Revistas
Brasileiras. Revista Conexdo Ciéncia, v.12,

n.2, p.133-144, 2015.
https://doi.org/10.24862/cco.v11i2.429

Silva, C. A.; Martins, G. A. S. Alimentos
Funcionais: tecnologia aliada a salde. Revista

Desafios, v.5, n.3, p.1-2, 2018.
http://dx.doi.org/10.20873/uft.2359-3652.2018v5n3pl

Revista Agropecuaria Técnica, Areia-PB, v. 39, n. 4, p. 302-307, 2018
DOI: 10.25066/agrotec.v39i4.41258

306


https://doi.org/10.1016/j.jfoodeng.2010.12.031
https://doi.org/10.1016/j.ijfoodmicro.2012.06.003
https://singep.org.br/6singep/resultado/611.pdf
http://dx.doi.org/10.1590/2175-8239-jbn-3931
http://dx.doi.org/10.1590/S0103-84782013005000084
http://periodicos.fiocruz.br/pt-br/publicacao/51200
https://editora.unoesc.edu.br/index.php/acbs/article/view/12491/pdf
https://editora.unoesc.edu.br/index.php/acbs/article/view/12491/pdf
https://www.nutricaoempauta.com.br/lista_artigo.php?cod=216
https://www.nutricaoempauta.com.br/lista_artigo.php?cod=216
http://www.worldgastroenterology.org/UserFiles/file/guidelines/probiotics-portuguese-2017.pdf
http://www.worldgastroenterology.org/UserFiles/file/guidelines/probiotics-portuguese-2017.pdf
https://doi.org/10.1111/j.1753-4887.2012.00492.x
https://doi.org/10.1111/j.1753-4887.2012.00492.x
http://dx.doi.org/10.1111/j.1750-3841.2009.01443.x
http://dx.doi.org/10.1590/S1516-93322006000100002
https://doi.org/10.24862/cco.v11i2.429
http://dx.doi.org/10.20873/uft.2359-3652.2018v5n3p1

Quantification of Lactobacillus sp in fermented milks marketed in Fortaleza-CE
Andrade e Cavalcante

Silva, D. C. da; Costa, K. K. B.; Nascimento, A.
D. P. do. Elaboracdo de iogurte sabor goiaba
enriquecido com farinha de palma (Opuntia
ficus Mill). Revista Agropecuaria Técnica,

v.1, n.1, p.47-51, 2017.
http://dx.doi.org/10.25066/agrotec.v38i1.28133

Stanton C.; Ross, R. P.; Fitzgerald, G. F;
Sinderen, V. D. Fermented functional foods
based on probiotics and their biogenic
metabolites. Current Opinion in

Biotechnology,  v.16, n2, p.198-203, 2005.
https:/doi.org/10.1016/].cophi0.2005.02.008

Yerlikaya, O. Starter cultures used in probiotic

dairy product preparation and popular probiotic
dairy drinks. Food Science and Technology,

v.34, n.2, p.221-229, 2014.
http://dx.doi.org/10.1590/fst.2014.0050

Zhao, R. X.; Sun, J,; Torley, P.; Wang, D.; Niu,

S. Measurement of particle diameter of
Lactobacillus acidophilus microcapsule by
spray drying and analysis on its microstructure.
World Journal of Microbiology &

Biotechnology, v.24, n.8, p.1349-1354, 2008.
https://doi.org/10.1007/s11274-007-9615-0

Revista Agropecuaria Técnica, Areia-PB, v. 39, n. 4, p. 302-307, 2018
DOI: 10.25066/agrotec.v39i4.41258

307


http://dx.doi.org/10.25066/agrotec.v38i1.28133
https://doi.org/10.1016/j.copbio.2005.02.008
http://dx.doi.org/10.1590/fst.2014.0050
https://doi.org/10.1007/s11274-007-9615-0

