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Yoghurt consumption has been increasing since 1980 decade due to the search for healthy foods by 
consumers, including Brazil. In order to evaluate the quality of the yoghurt commercialized in Viçosa, 
Minas Gerais, Brazil, 36 samples were collected from markets and analyzed for coliforms (total and 
thermotolerant) and lactic acid bacteria (LAB) enumeration and pH, considering different times for 
expiration. Coliforms were not detected at levels higher than 0.3 MPN/g, and only 7 (19.4%) samples  

showed LAB counts lower than 10
7

 CFU/g. However, the mean pH observed in these samples (4.4) was 

not significantly different when compared to samples with higher LAB counts, suggesting addition of 
weak starter cultures during the processing. In the samples with less than 15 days for expiration the 
LAB counts and pH values were 7.4 log CFU/g and 4.1, respectively, and they were lower when 
compared to samples with more than 16 days of commercial viability, but without significant 
differences. The obtained results indicate adequate quality of yoghurt commercialized in Viçosa. 
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INTRODUCTION 

 
The consumption of fermented milks by man dates from 
the beginning of civilization, once residues of these 
products were found in pottery fragments from Neolithic, 
Bronze and Iron Ages settlements in Britain (McKinley, 
2005). It is accepted that the initial consumption of fer-
mented or cultured milk products, such as yoghurt, butter 
and cheese, occurred around the time as they were 
recognized as effective means of prolonging the shelf-life 
of milk (Ross et al., 2002; Tamine and Robinson, 2007).  

One of the most traditional cultured milk is the yoghurt, 
which is a product of the lactic acid fermentation of milk 
by addition of a starter culture containing Streptococcus 
thermophilus and Lactobacillus delbrueckii subsp. 
bulgaricus (Steinkraus, 1997; Tamine and Robinson, 
2007). This product is widely consumed worldwide, 
mainly in northern European countries, Balkans, Middle-
East and Indian sub-continents (Tamine, 2002). The main 
reasons pointed out for yoghurt consumption is the  
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cultural and the increasing search for healthy foods 
(Kalantzopoulos, 1997; McKinley, 2005; Álvarez-León et 
al., 2006; Cueva and Aryana, 2008), and in Brazil, such 
consumption has been increasing since 1980’s.  

The yoghurt production is quite simple, and the rising 
consumption of this product has led to the development 
of automated and sophisticated equipment for the Indus-
trial processing. Despite the practicability, the current 
processing equipments must provide proper quality and 
safety (Salinas, 1986). The maintenance of these secure 
characteristics is essential even in the post-production 
steps, like storage, transport and commercialization. 
Microbiological parameters are generally used to verify 
these conditions, especially by coliforms and lactic acid 
bacteria (LAB) enumeration (Tamine and Robinson, 
2007). At commercial points, yoghurts produced in Brazil  

must contain at least 10
7

 colony formers unit per gram 

(CFU/g) of LAB and less than 10 most probable number 
per gram (MPN/g) of thermotolerant coliforms for 
indicative samples (Brasil, 2000, 2001). Coliforms quanti-
fication allows the verification of raw milk quality and the 
efficiency of the processing, and LAB enumerating 
indicates the levels of added starter culture and its 



 

 
development during the storage and shelf-life. In addition, 
the measurement of acidity is also observed in order to 
evaluate the preservation of yoghurt status, varying from 
0.6 to 1.5 g of lactic acid per 100 g of product, and the 
temperature of preservation in dairy industries and 

markets must not be higher than 10
o

C (Brasil, 2000). 

The objective of this study was to evaluate the 
microbiological quality of yoghurts from different brands 
available in Viçosa market, considering the levels of 
contamination by total and thermotolerant coliforms and 
counts of viable LAB in different shelf-life periods; pH 
values were also determined as another quality indicator. 
 

 
MATERIAL AND METHODS 
 
Sample collection and dilution 
 
Thirty-six yoghurt samples from different brands and shelf-lives, 
with either the addition of fruit pulp or not, were obtained in markets 
from Viçosa, Minas Gerais, Brazil. All samples were kept under 
refrigeration condition during the transport to laboratory, when they 
were diluted serially in decimal scale using sterile NaCl 0.85% until 
1:10,000,000. 

 

Microbiological analysis 
 
All microbiological analysis was conducted according to Wehr and 
Frank (2002) using culture media from Oxoid Ltda. (Basingstoke, 
England). Coliforms were quantified using the Multiple Tubes 
Technique (3 tubes per series) using undiluted and 1:10 and 1:100 
diluted samples. The presumptive step was conducted with lauryl 

sulfate tryptose broth (35
o
C for 48 h) followed by the confirmation of  

total coliforms using brilliant green bile broth (35
o

C for 48 h). 
Thermotolerant coliforms were confirmed using Escherichia coli 

broth (44.5
o

C for 48 h) and tryptone broth (35
o

C for 48 h) followed 
by indol production detection. The levels of contamination by total 
and thermotolerant coliforms were obtained according to the 
combination of positive results in each dilution using a Table of 
Most Probable Number and the results were expressed as MNP/g.  

For LAB enumerating, the dilutions 1:1,000,000 and 10,000,000 
were plated on de Man, Rogosa and Sharpe agar by pour plate 
technique with incubation in anaerobic conditions (Anaerobac,  
Probac do Brasil , São Paulo, S.P., Brazil) at 35

o
C for 48h. The 

obtained results were expressed in CFU/g. 

 

pH analyses 
 

The pH values of the yoghurts were measured at 20
o

C using a Bel 
W3B pH meter (Bel Engineering, Monza, Italy) after calibrating with 
fresh pH 4.0 and 6.86 standard buffers. 

 

Statistical analysis 
 
The obtained results were analyzed considering the official para-
meters established by Brazilian Agriculture and Health Departments 
(Brasil, 2000, 2001). In addition, the mean counts of microbiological 
parameters (converted in log10) and pH were calculated and 
compared by analysis of variance (ANOVA and Tukey, P < 0.05) 
considering the time for expiration (shelf-life) and levels of LAB. 
Associations between levels of contamination and shelf-life periods 

 
 

 
were also made. All statistical analysis was processed in statistica 

7.0 software (Stat Soft, Inc., Tulsa, OK, U.S.A.). 

 

RESULTS AND DISCUSSION 
 
Only 7 samples showed microbiological parameters in 
disagreement with official standards (Brasil, 2000, 2001). 

and all of these presenting LAB counts lower than 10
7

 

CFU/g (Table 1). All samples showed levels of coliforms 
(total and thermotolerants) lower than 0.3 MPN/g, indica-
ting adequate heating treatment of milk and high hygienic 
standards of processing and packaging that precluded 
recontamination of the product.  

Coliforms detection or enumerating are often used as 
parameters for evaluating the yoghurt quality in different 
countries (Brasil, 2000, 2001; Con et al., 1996; Nogueira 
et al., 1998; Tamine and Robinson, 2007). The obtained 
results are similar when compared to other studies in 
Lebanon (Al-Kadamany et al., 2003), Turkey (Con et al., 
1996) and Portugal (Nogueira et al., 1998). However, 
there have been instances where much higher counts of 
coliform group were found in yoghurt samples, with fre-
quency varying from 35 to 80% (Con et al., 1996).  

Until this moment, there are no published studies 
focusing on coliforms enumerating or detection in 
Yoghurts produced and commercialized in Brazil, being 
impossible a broad comparison of the results obtained.  

In almost all dairy industries, heating the milk is the 
most widely used unit operation in the manufacture of  

yoghurt. The heating treatment of milk at 85 - 90
o

C for 4 - 

20 s to 30 min (high pasteurization) is usually applied in 
yoghurt production and it is sufficient to kill the majority, if 
not all, of the autochthonous microorganisms of raw milk 
(Con et al., 1996; Tamine, 2002; Olson and Aryana, 
2007), including the coliforms. In Brazil this heating treat-
ment is the preferred in yoghurt production once raw milk 
has notorious poor microbiological quality (Nero et al., 
2004; Arcuri et al., 2006), being necessary suitable 
procedures to avoid any interference in the development 
of the added starter cultures.  

Low levels of LAB in fermented products can occur due 
to inappropriate conditions of storage leading to uncon-
trolled development of the starter cultures (Tamine, 2002; 
Tamine and Robinson, 2007), with consequent acid pro-
duction. However, the mean pH values considering the 
levels of LAB counts were not significantly different when 
compared by Tukey (F = 0.16; df = 2; p = 0.85) (Figure 1), 
suggesting that small amounts of the starter cultures 
were inoculated in the samples with LAB counts lower  

than 10
7

 CFU/g. These findings were similar to the ones 

observed by Pereira et al. (2007) and Lin et al. (2006) 
studying viable LAB in yoghurts.  

The yoghurt shelf-life can also interfere in the quality of 
this product. Associated to this, when yoghurt is kept in 
inappropriate conditions the LAB from starter cultures 
tends to increase their development provoking high acidity 



 

 
Table 1. Frequencies of yoghurt samples in agreement and disagreement with Brazilian 

standard microbiological parameters.  
 

  Thermotolerant coliforms n (%) Lactic Acid Bacteria n (%) Total n (%) 

 Agreement 36 (100.0) 29 (80.6) 29 (80.6) 
 Disagreement 0 (0.0) 7 (19.4) 7 (19.4) 

 Official standard 10 MPN/g 
*
 Higher than 10

7
 CFU/g 

**
  

 

Brasil, 2001
**

 Brasil, 2000.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Mean values of pH considering different levels of lactic acid bacteria counts in 
yoghurt samples. Values with same letters did not differ significantly (Tukey, P < 0.05). 

 

 

and consequently the killing of themselves (Tamine and 
Robinson, 2007). The mean values of pH and LAB counts 
considering different times for expiration of the samples 
are presented in Table 2, and no differences between 
these parameters were observed. Considering all 
samples, the mean of LAB counts was 7.9 log CFU/g and 
it was possible to observe a decrease in these counts in 
samples with less than 15 days to finish their viability 
(Table 2). The same behavior of LAB in yoghurt was 
observed by Çon et al. (1996) and Aryana and McGrew 
(2007), who described that the decrease in numbers of 
LAB may have occurred due to the accumulation of 
ambient lactic acid. During the storage, the added LAB 
starter culture is still able to develop and produce acids, 
causing, as a result, a decrease in pH.  

Although the pH is not an official parameter to verify the 
quality of yoghurt (Brasil, 2000, 2001), it can be mea-
sured in order to allow additional information. The pH of 
the samples varied from 3.59 to 5.24 (mean of 4.28), 

 
 

 

slightly similar to the results obtained from Moreira et al. 
(1999). As for LAB, it can be observed that the pH tended 
to decrease in the samples with less than 15 days for 
expiration, confirming the continuous development of the 
LAB cultures with consequent acid production (Table 2).  

However, no significant differences between the pH of 
LAB means were observed, suggesting that this 
development occurred at expected speed. The same pH 
decrease was observed by Al-Kadamany et al. (2003)  
and Nogueira et al. (1998) during the storage of yoghurt 

at 4
o

C. 

 

Conclusions 

 

According to the results of this study, it can be consider-
ed that the yoghurt commercialized in Vicosa presented 
adequate microbiological quality considering the low 
levels of contamination by coliforms microorganisms. 



 

 
Table 2. Statistical parameters of pH and Lactic Acid Bacteria (LAB) in yoghurt samples, considering 

different times for expiration.  
 

 

Days for expiration 

 pH   LAB (log CFU/g)  
 

 Mean ± SD
*
 Min.

**
 Max.

***
 Mean ± SD Min. Max. 

 

 More than 31 4.3 ± 0.41 
a
 3.71 5.08 7.9 ± 0.96 

a
 6.51 9.21 

 

 16 to 30 4.3 ± 0.47 
a
 3.59 5.24 8.0 ± 1.06 

a
 6.44 9.67 

 

 Less than 15 4.1 ± 0.12 
a
 3.96 4.30 7.4 ± 1.42

a
 5.81 8.99 

   
Values in each column with same letters did not differ significantly (Tukey, P < 0.05) 
* Standard deviation, 

**
 Minimum, 

***
 Maximum

 

 

 

However, some samples with low counts of LAB were ob-
served, suggesting inoculation of starter cultures in small 
amounts once no significant differences were observed in 
the pH and LAB mean values in different times for 
expiration. 
 

 

ACKNOWLEDGEMENTS 

 

The authors thank Patrícia H. Nero for reviewing gram-
mar and spelling in this article. Also, to FAPEMIG, for 
supporting L. A. Nero (CVZ-PPM-00093-09). 
 

 
REFERENCES 
 
Al-Kadamany E, Khattar M, Haddad T, Toufeili I (2003). Estimation of 

shelf-life of concentrated yogurt by monitoring selected 
microbiological and physicochemical changes during storage. LWT - 
Food Sci. Technol. 36: 407-414.  

Álvarez-León EE, Román-Viñas B, Serra-Majem L (2006). Dairy 
products and health: a review of the epidemiological evidence. Brit. J. 
Nutr. 96: 94-99.  

Arcuri EF, Brito MAVP, Brito JRF, Pinto SM, Ângelo FF, Souza GN 
(2006). Qualidade microbiológica do leite refrigerado nas fazendas. 
Arq. Bras. Med. Vet. Zootec. 58: 440-446.  

Aryana KJ, McGrew P (2007). Quality attributes of yogurt with 
Lactobacillus casei and various prebiotics. LWT - Food Sci. Technol. 
40: 1808-1814.  

Brasil. Ministério da Agricultura, Pecuária e Abastecimento (2000). 
Resolução nº 5, de 13 de novembro de 2000. Oficializar os padrões 
de identidade e qualidade de leites fermentados. Diário Oficial da 
União, 27 Nov.  

Brasil. Ministério da Saúde, Agência Nacional de Vigilância Sanitária 
(2000). Resolução RDC nº 12, de 02 de janeiro de 2001. Aprova o 
regulamento técnico sobre padrões microbiológicos para alimentos. 
Diário Oficial da União, 10 Jan. 2001.  

Çon AH, Çakmakçi A, Ça lar A, Gökalp HY (1996). Effects of different 
fruits and storage periods on microbiological qualities of fruit-flavored 
yogurt produced in Turkey. J. Food Prot. 59: 402-406. 

Cueva O, Aryana KJ (2008). Quality attributes of a heart healthy yogurt. 
LWT - Food Sci. Technol. 41:537-544.  

Kalantzopoulos G (1997). Fermented products with probiotic qualities.  
Anaerobe 3: 185-190.  

Lin WH, Hwang CF, Chen LW, Tsen HY (2006). Viable counts, 
characteristics evaluation for commercial lactic acid bacteria 
products. Food Microbiol. 23: 74-81.  

McKinley MC (2005). The nutrition and health benefits of yoghurt. Int. J.  
Dairy Technol. 58: 01-12. 

 
 

 
Moreira SR, Schwan RF, Carvalho EP, Ferreira C (1999). Análise 

microbiológica e química de iogurtes comercializados em Lavras, 
MG. Ciênc. Tecnol. Alim. 19: 147-152.  

Nero LA, Mattos MR, Beloti V, Barros MAF, Pontes Netto D, Nogueira 
Pinto JPA, Andrade NJ, Silva WP, Franco BDGM (2004). Hazards in 
non-pasteurized milk on retail sale in Brazil: prevalence of Salmonella 
spp., Listeria monocytogenes and chemical residues. Braz. J. 
Microbiol. 35: 211-215.  

Nogueira C, Albano H, Gibbs P, Teixeira P (1998). Microbiological 
quality of Portuguese yogurts. J. Ind. Microbiol. Biotechnol. 21: 19-21.  

Olson DW, Aryana KJ (2008). An excessively high Lactobacillus 
acidophilus inoculation level in yogurt lowers product quality during 
storage. LWT - Food Sci. Technol. 41: 911-918.  

Pereira MA, Almeida DM, Sauer E (2007). Avaliação da concentração 
de bactérias láticas viáveis em iogurtes com polpas de frutas. In: 
Santos Júnior G, Almeida DM (Eds) Série em Ciência e Tecnologia 
de Alimentos: Desenvolvimento em Tecnologia de Alimentos. Ponta 
Grossa, UTFPR, pp. 7-13.  

Ross RP, Morgan S, Hill C (2002). Preservation and fermentation: past,  
present and future. Int. J. Food Microbiol. 92: 03-16.  

Salinas RJ (1986). Hygiene quality of commercial yoghurts. Alimentaria, 
178: 27-30.  

Steinkraus KH (1997). Classification of fermented foods: worldwide 
review of household fermentation techniques. Food Control 8: 311-
317. 

Tamine AY (2002). Fermented milks: a historical food with modern 
applications - a review. Eur. J. Clin. Nutr. 56: 01-15.  

Tamine AY, Robinson RK (2007). Yoghurt: Science and Technology. 

3
rd

 ed. Cambridge, Woodhead Publishing Limited p. 808 
Wehr HM, Frank JF (2004). Standard Methods for the Examination of 

Dairy Products. 17
th

 ed. Washington, American Public Health 
Association. p. 570 


