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Abstract  
 

Dairy farming from goats is one of the fastest growing rural 

activities on the world agricultural scene. The consumption of 

goat's milk is justified by its nutritional characteristics, as the 

product contains high levels of protein, minerals and vitamin A 

and small fat globules, which aids in the digestion process. 

Taking into account the consumption potential of this product, 

the need for microbiological control of this material is 

reinforced, aimed at the evaluation of the microbial load 

associated with milk, as well as the presence of important 

pathogens involved in food poisoning. The objective of the work 

was to evaluate the quality and microbiological safety of goat's 

milk in the city of Governador Valadares, Minas Gerais, Brazil. 

Sample collection was carried out in three different locations, 

two rural properties (farms) and one retail point of sale in the 

central region of Governador Valadares. The samples were 

prepared for enumeration of mesophilic aerobes, total coliforms, 

Escherichia coli, Salmonella spp., Listeria monocytogenes, and 

coagulase-positive and -negative Staphylococcus (CoPS and 

CoNS). Among the 23 samples, 5 had counts above the value of 

500,000 CFU/mL, the limit allowed by law in Brazil. The 

presence of thermotolerant coliforms was identified in only one 

sample, and total coliforms were present above 1,000 CFU/ml in 

seven samples, with this microorganism absent in nine samples. 

It is noteworthy that the microbiological quality standards of the 

samples collected in rural properties are mostly in accordance 

with the sanitary standards in force in Brazil, and that 

microorganism counts above the legal limit were found 

predominantly in samples coming from local markets (retail 

point of sale). CoPS and CoNS were present with counts greater 

than 5,000 CFU/mL in 13 and 9 samples, respectively. 

Following the pattern of contamination of milk found with 

aerobic counts, significantly high counts of CoPS and CoNS 

were obtained especially from commercial samples, which 

possibly represents a failure in the maintenance of refrigeration 
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between the place of production and trade of the product, 

representing greater potential for transmission of staphylococcal 

food poisoning. Regarding the detection of Salmonella spp. and 

Listeria monocytogenes, no suspected colony of these pathogens 

was identified in the analysed samples. It is concluded from the 

results that the goat milk produced and commercialized in 

Governador Valadares presents in general the standards of 

quality and microbiological safety required by the Brazilian 

legislation, but it is emphasized that there is a need for constant 

monitoring of the adequate refrigeration and storage of the 

product after milking, until the proper thermal processing is 

applied to the product, to avoid exposing consumers to food 

poisoning. 
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Introduction  
 

Dairy goat farming is one of the fastest growing rural activities 

on the world agricultural scene. Data from the Food and 

Agriculture Organization of the United Nations [1] showed that 

between 1997 and 2017 this activity grew by 20.33%, making it 

the second fastest growing agricultural industry. In Brazil, dairy 

goat farming is a relatively recent economic activity, which in 

turn contributes 1.33% of the goat's milk produced in the world 

[1]. Commercial production of goat's milk started in the early 

1970s when some interested farmers met in Belo Horizonte, 

Minas Gerais, and founded the Brazilian Association of Goat 

Breeders (ABCC), which became the first entity of goat 

producers in Brazil [2]. Since then, dairy goat farming has only 

grown. 

 

The Brazilian herd of goats is mostly concentrated in the 

northeastern states, covering about 91% of the national herd [3], 

and in these states the farms are extremely traditional, with 

family work prevailing [4]. Although the states of southeastern 
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Brazil have only 2.2% of the country's goat farms [3], large-scale 

production farms are concentrated in these places, mainly in 

Minas Gerais, where production is more structured [4]. The two 

regions combined produce 92% of the country’s goat’s milk [3]. 

It is estimated that the production of goat’s milk in Brazil is 

around 35,740,188 litters per year [3], averaging 97,918 litters 

per day, with 67% of the total annual production coming from 

family production [5]. 

 

Although consumer acceptance of goat's milk is not as high as 

that of bovine milk, a variety of goat's milk products have been 

developed in the past decade, such as probiotics, cheese, yogurt 

and fermented milk. Goat’s milk production has also increased 

year over year, currently reaching around 13 million tonnes a 

year [6-8]. 

 

In addition, the consumption of goat's milk is justified by its 

nutritional characteristics, as it contains high levels of proteins, 

minerals and vitamin A and smaller fat globules, which help in 

the digestion process [9,10]. Nevertheless, studies show that 

goat's milk has better digestibility and higher therapeutic and 

nutritional value and reduces the risk of allergies compared with 

cow's milk [11,12]. Data demonstrate that allergy to bovine milk 

has a prevalence of 17% in children of preschool age [13]. 

Among the differences between goat and bovine milk are the fact 

that goat proteins are digested more quickly, and the amino acids 

are absorbed more efficiently than those of cow's milk, and 

another is the digestion of fat globules: those of goat’s milk are 

smaller than those of cow's milk, which enables the effective 

action of lipases and facilitates their digestion [14,15]. 

 

Several studies have shown that the main cause of food 

poisoning is the improper handling of food from acquisition to 

storage, including poor hygiene or insufficient heat treatment 

and incorrect food analysis [16-18]. Food poisoning is a disease 

that affects many people annually, hence the need to study and 

combat the bacteria involved in these diseases. A study pointed 

out that between the years of 1999 and 2002 around 25,281 

people died, giving an average of 6,320 deaths per year due to 

food poisoning in Brazil [19]. The literature identifies that 
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products from goat farming, such as milk and dairy products, can 

be determined as potential sources of pathogens, such as 

Salmonella spp. and Listeria monocytogenes, as well as 

enterotoxins produced by Staphylococcus spp. [20]. Thus, 

ensuring adequate health status of the herd and the environment, 

as well as efficient control during the production stages, are 

more than necessary to ensure the quality and safety of these 

products. Despite the fact that, in Brazil, goats have been 

commercially bred for at least 40 years [21], research to produce 

data on the microbiological safety of goat's milk in Brazil is 

scarce when comparing research that is related the production of 

data related to cow's milk. 

 

The aim of this study was to evaluate the microbiological quality 

and safety of goat milk produced and commercialized in the 

municipality of Governador Valadares, Minas Gerais state, 

Brazil. 

 

Material and Methods  
Sampling  
 

Sampling was carried out in three different locations, two farms 

and one retail point of sale at Governador Valadares-MG, Brazil. 

Sampling was carried out with the use of sterile flasks, and the 

milk was collected from properly refrigerated stainless steel cans 

minutes after milking on the farms. For the retail point of sale, 

the milk was obtained from an unknown rural property, supplied 

in a pet bottle and stored in a freezer. The material collected for 

the samples was transported under refrigerated conditions until 

laboratory analysis. 

 

Sample Processing and Microbial Quality Analysis  

 
A serial decimal dilution of the milk samples was carried out in 

0.85% NaCl solution (v/v). According to the expected microbial 

load, six dilutions of each sample were selected and inoculated 

for enumeration of mesophilic aerobes, total coliforms and 

thermotolerant coliforms. For enumeration of mesophilic 

aerobes, 1 mL of each dilution was inoculated into the respective 

Petrifilm™AC plates (3M Microbiology, St. Paul, Minnesota, 
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USA) and incubated at 37 °C for 48 h. After enumeration of the 

colonies in each plate, the final count was calculated from the 

plate with the presence of 30 to 300 colonies, corrected for the 

dilution factor and expressed in Colony Forming Units/mL 

(CFU/mL). Total coliform and thermotolerant coliform counts 

were obtained by inoculation of 1 mL of dilutions of milk in 

saline solution in Petrifilm™EC plates (3M Microbiology), with 

incubation at 37 °C for 48 h. All red colonies observed with gas 

formation were listed as total coliforms, and all blue colonies 

with gas formation were listed as thermotolerant coliforms. The 

final value was obtained according to the dilution that was 

considered in the colony counts and expressed in CFU/mL. 

 

Enumeration of Coagulase-Positive Staphylococci 

(CoPS) and Coagulase-Negative Staphylococci (CoNS)  
 

For enumeration of CoPS and CoNS, the samples were serially 

diluted in 0.85% NaCl solution (v/v). According to the expected 

microbial load, three dilutions of each sample were selected and 

seeded on the surface of plates containing Baird Parker Agar 

supplemented with rabbit plasma fibrinogen agar (RPFA) 

(BioMérieux, Marcy l'Etoile, France). After incubation at 35 °C 

(37 °C) for 48 h, typical colonies with an opaque halo around 

them were listed as CoPS, those without any halo were listed as 

CoNS and the results were expressed in CFU/mL. 

 

Salmonella spp. Detection  
 

To detect Salmonella spp., a 25 mL aliquot of milk was diluted 

in 225 mL of buffered peptone water (pre-enrichment broth - 

lactated) (Oxoid Ltd., Basingstoke, UK) and incubated at 37 ºC 

for 24 h. After this period, aliquots were transferred to 

Rappaport-Vassiliadis Broth (Merck, Burlington, USA) and 

incubated at 42 ºC for 24 h, and another aliquot was transferred 

from the same sample to the broth tetrathionate (Merck) and 

incubated at 37 ºC for 24 h. After enrichment, samples of the 

broths were streaked on xylose-lysine-deoxycholate agar (XLD) 

(Merck) and Mannitol Lysine Crystal Violet Brilliant Green 

Agar (MLCB) (Merck) and incubated at 37 ºC for 24 h. The 

suspected colonies of Salmonella spp. were subjected to 
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biochemical tests on triple sugar iron inclined agar (TSI) 

(Merck) and lysine iron agar (LIA) (Merck), with incubation at 

35 ºC for 24 h. The suspected colonies of Salmonella spp were 

stored at 80°C (after addition of 20% glycerol) until molecular 

analysis according Germini et al [22].  

 

Listeria Monocytogenes Detection  
 

Detection of Listeria monocytogenes was carried out from a 25 

mL aliquot of milk inoculated in 225 L of Listeria Enrichment 

Broth (Merck) and incubated at 30 ºC for 24 h. After the 

incubation, 0.1 mL of the culture was inoculated on Oxford 

Listeria Selective Agar (Merck) and another 0.1 mL on 

PALCAM Agar (Merck), followed by incubation at 37 ºC for a 

further 24 h. To detect this microorganism, visible microbial 

growth was obtained and streaked onto Petri dishes with 

trypticase soy agar (TSA) (Himedia, Mumbai, India) and 

incubated at 37 ºC for 24 h. Colonies suspected of L. 

monocytogenes were stored at 80 °C (after addition of 20% 

glycerol) until molecular analysis according Germini et al [22]. 

 

Results and Discussion  
 

The quality of products of animal origin has been increasingly 

requested by consumers, thus promoting a considerable increase 

in the demand for these products. On the other hand, in the 

search for higher production, more elaborate processing methods 

have been identified, and finally, quality certification must be 

guaranteed for these products. This evolution is no different for 

goat's milk, which in turn requires the use of specialized 

production and processing methods in order for the products to 

be of superior quality, thus demystifying goat's milk as an 

unpalatable food and leading to an expansion at the national 

level [23]. 

 

Dairy goat farming is not new to mankind; it was already 

mentioned in Greek mythology, where the ancient Greeks 

claimed that Zeus was fed with milk from the Amaltéia goat 

[24]. The evolution of goat culture for milk production occurred 

not only because goat milk is considered a product of high 
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nutritional value but also because goats are able to adapt to the 

various cultivation conditions in which they are placed [25]. 

Goat’s milk has biochemical properties that increase its 

nutritional value, allowing it to be recommended for children, 

especially for those who have cow's milk intolerance or 

gastrointestinal diseases and even as a supplement for elderly 

and malnourished people [26]. 

 

In the present study, 23 samples of goat milk were collected 

from three different places, two farms that produce goat milk and 

one retail point of sale from a commercial centre of the 

Governador Valadares municipality. 

 

When the data were analysed, there were 11 samples with 

mesophilic aerobic counts (Table 1) with a value greater than 

100,000 CFU/mL. This group of microorganisms are capable of 

multiplying between 10 ºC and 45 ºC, with a main growth 

temperature around 30 ºC. Although the majority of these 

microorganisms are not potentially pathogenic, the pathogens 

that are traditionally involved in food toxinfection grow also at 

normal food temperatures. Thus, it is relevant to evaluate the 

counts of mesophilic aerobes in food, since the risk of the 

presence of pathogens in the product can be estimated by their 

counts, which can increase to high levels when the food is kept 

at room temperature [27]. It is important to highlight that among 

the 23 total samples, 5 were found to have counts of mesophilic 

aerobes higher than 500,000 CFU/mL, as shown in table 1, 

above those allowed by the current Brazilian national legislation 

provided in Normative Instruction No. 37 of October 31, 2000 

[28]. It was observed that the samples with the highest 

contamination levels were from the retail point of sale, 

comprising three of the five samples that were contrary to the 

law. It is worth mentioning that only five collections were 

performed in local markets; therefore, 60% of the samples from 

the local market had contamination levels higher than allowed by 

legislation, thus showing that at some point between milking, 

transport, and storage for retail sale, this milk was contaminated, 

thus emphasizing the need to carry out the process of 

pasteurization before consuming this milk. Considering the 

results of previous studies [5,29], this high percentage of 



Prime Archives in Veterinary Sciences 

9                                                                                www.videleaf.com 

samples with a high microbiological count in a local retail 

market indicates a risk in the consumption of this product, 

especially without previous heat treatment. 

 
Table 1: Microbial counts (CFU/mL) of samples of goat milk produced and/or 

commercialized in Governador Valadares municipality, MG, Brazil, by 

microbial group. 

 
Sample MA ToC TtC CoPS CoNS 

1.1 146.000 450 0 1.100 6.600 

1.2 97.000 2100 0 11.800 3.900 

1.3 6.900 0 0 5.600 100 

1.4 128.000 1900 0 5.000 800 

1.5 16.100 200 0 200 0 

1.6 18.000 1100 0 2.100 3.400 

2.1 2.110.000 1600 0 7.000 6.000 

2.2 212.000 4300 0 13.200 600 

2.3 108.000 800 0 9.800 0 

2.4 400 0 0 500 0 

2.5 18.000 0 0 4.000 9.500 

2.6 22.000 0 0 15.900 1.200 

2.7 4.000 0 0 2.500 100 

2.8 6.100 0 0 3.400 1.900 

2.9 2.500.000 0 0 >3.000.000 >3.000.000 

2.10 48.000 900 0 >3.000.000 >3.000,000 

2.11 38.000 100 0 4.000 2.000 

3.1 17.000 0 0 2.600 190 

3.2 1.700.000 9.000 0 >3.000.000 >3.000,000 

3.3 236.000 0 0 70.000 50.000 

3.4 630.000 110.000 100 >3.000.000 >3.000.000 

3.5 141.000.000 200 0 >3.000.000 >3.000.000 

 

Note: Abbreviations: MA: mesophylic aerobes; ToC: total coliforms; TtC: 

thermotolerant coliforms; CoPS: coagulase positive staphylococi; CoNS: 

coagulase negative staphylococi. 

 

The presence of thermotolerant coliforms (Table 1) was noted in 

only one sample, which in turn belonged to the sample coming 

from a local market. These bacteria have optimal growth 

temperatures between 45 and 65 ºC; however, some bacteria of 

this type can grow at temperatures up to 90 ºC, and others can 
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grow at as low as 35 ºC [30]. Raw milk, regardless of whether it 

is from a cow or a goat, usually has a reduced number of 

thermotolerant bacteria, although they can also be present 

sufficiently for preserved milk to develop at high temperatures, 

leading to a high number of these microorganisms in the product. 

These microorganisms are a problem in pasteurized milk since 

some portions are conditioned, for some time, between 50 ºC and 

70 ºC [30]; however, in the samples analysed in this work, this 

problem was not present in the microbiological status of the 

product. 

 

Total coliforms were present above 1,000 CFU/mL in 7 samples 

out of 23 and absent in 9 samples, the highest values were 

obtained at the point of sale, as presented in table 1. Normative 

Instruction No. 37, legislation in force at the time, does not 

instruct or advise on the amount and presence of total and 

thermotolerant coliforms that could be tolerated within a goat's 

milk sample [28]. However, considering that total and 

thermotolerant coliforms indicate the possible presence of 

pathogens, as well as determine poor hygiene of equipment and 

milking utensils [29], it suggests that there were failures during 

the steps of milk processing, including milking, transport or 

post-milking storage. Thus, a higher concentration of total and 

thermotolerant coliforms has a negative effect on the quality of 

milk, since these bacteria are the main acidifying agents, causing 

a low yield in the production of dairy products [29]. 

 

When CoPS and CoNS were analysed (Table 1), the following 

results were obtained: CoPS were present above 5,000 CFU/mL 

in 13 samples, and CoNS had a count greater than 5,000 

CFU/mL in 9 samples, being absent in 3 samples; the higher 

counts at the point of sale (property 3) are highlighted, 

considering the results for CoPS that were present above 5,000 

CFU/mL in 80% of samples from this source, while in 50% and 

54% of farm samples from properties 1 and 2, respectively, this 

bacterial group was present with counts above 5,000 CFU/mL. 

Results varied slightly for CoNS in farms (properties 1 and 2), 

where they were present above 5,000 CFU/mL only in 16% and 

36% of samples from properties 1 and 2, respectively. However, 

for the samples obtained from the point of sale (property 3) the 
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result for CoNS reiterated those for CoPS with 80% of samples 

having counts above 5,000 CFU/mL. These results showed a 

tendency towards a greater presence of CoNS, microorganisms 

that are recognized in the literature as considerable producers of 

thermostable enterotoxins and important etiological agents of 

food poisoning in humans, even capable of causing outbreaks of 

microbial diseases caused by food consumption [31]. The high 

presence of CoPs and CoNS in goat milk from the retail point of 

sale could be due to a failure in milk processing, especially 

regarding the cooling of product after milking, which may have 

favoured the multiplication of Staphylococcus in milk, and 

consequently may favour the presence of thermostable toxins, 

which will not be eliminated in later heat treatment processes. 

This factor presents itself as a serious risk to public health, 

because under these conditions, the toxin would be present 

during the consumption of the product, which can generate cases 

and even outbreaks of food poisoning. A recent study in Brazil 

[32] presented results pointing to a high presence of genes for 

the production of different enterotoxins from both CoPS and 

CoNS, highlighting the need for the establishment of regulations 

in Brazil to standardize the acceptable patterns of 

Staphylococcus in goat’s milk, which is not present in Normative 

Instruction No. 37, which regulates the quality and safety of this 

product in this country [28]. 

 

Salmonella spp. and L. monocytogenes were not detected in any 

of the tested samples, leading us to believe that both pathogens 

are uncommon in goat's milk at the sampled collection points. 

When we searched for data on these pathogens in goat's milk in 

Brazil, we observed how scarce they are; however, other 

international studies [33,34] also show us the absence or low 

frequencies of Salmonella and L. monocytogenes in goat's milk 

around the world [32]. Nevertheless, the evaluation of the 

presence or absence of these microorganisms should be carried 

out with caution, especially their absence, since several factors 

can interfere with their isolation [35]. 
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Conclusion  
 

After analysing the results, it is concluded that most of the 

samples from farms are within the desirable parameters for raw 

goat's milk; however, it is important to emphasize that the less 

appropriate results within the current legislation in relation to the 

quality of the milk were obtained from a retail sale 

establishment, suggesting that the handling and improper cooling 

and packaging of milk occur on this property. Although there is 

no regulation on the presence of Staphylococcus spp., which 

potentially could produce thermotolerant toxins, the results point 

to the importance of adequate storage of the raw material until its 

processing to maintain a milk with acceptable quality and safety. 
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