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SUMMARY
The aim of this work was to isolate Staphylococcus sp. and detect its capacity in producing enterotoxins. Two
hundred fifty five samples of either raw, pasteurized or frozen goat milk from three farms located in the hinterland of São
Paulo State, Brazil, were analyzed from April through October 2000. The method described by APHA (1992) was used to
isolate the Staphylococcus. The production of toxins was analyzed by the Optimum Sensitivity technique in plates
according to ROBBINS and colleagues (1974). Out of 143 positive samples for Staphylococcus sp, 32% were coagulasepositive and 67.3% were determined to be coagulase-negative. Among the coagulase-positive Staphylococci, 27.1% came
from raw milk; 1.3% from the pasteurized one, and 4.3% from the frozen milk. Among the isolated raw samples, 10.6%
presented Staphylococcal enterotoxins (SE) A and B, whereas 6.5% had the A, B and C enterotoxins. These results
disclose the potential risk this product could offer to its consuming population, especially because raw milk is mostly used
to make several milk products.
KEY–WORDS: Goat’s milk. Coagulase-positive Staphylococci. Microbiological quality.

RESUMEN
El trabajo tuvo como objetivo aislar Staphylococcus sp y detectar su capacidad de producción de enterotoxinas, a
partir de 255 muestras de leche caprino “in natura”, pasteurizado y congelado, provenientes de 3 propiedades localizadas
en el Estado de São Paulo, Brasil, durante los meses de abril a octubre de 2000. Para el aislamiento de Staphylococcus fue
seguida la metodología de la APHA (1992). La verificación de la producción de toxinas fue realizada por la técnica de
sensibilidad óptima en placas, de acuerdo con ROBBINS et al. (1974). Fueron aisladas 143 muestras de Staphylococcus sp,
de las cuáles 32,7% se identificaron como Staphylococcus coagulasa positiva y 67,3% fueron coagulasa negativa. De los
coagulasa positiva, 27,1% eran procedentes de la leche “in natura”, 1,3% de la leche pasteurizada y 4,3% de la leche
congelada. De las muestras aisladas de la leche “in natura”, 10,6% produjeron enterotoxinas estafilocócicas (SE) A y B,
y 6,5% de A, B y C. Estos resultados toman grande importancia, una vez que evidencian el riesgo potencial que este
producto puede representar para la salud pública, sobre todo considerando que la leche “in natura” es utilizada para la
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fabricación de varios productos artesanales.
PALABRAS-CLAVE: Leche de cabra. Staphylococcus coagulasa positivo. Calidad microbiológica

RESUMO
O trabalho teve por objetivo isolar Staphylococcus sp e detectar a sua capacidade de produção de enterotoxinas,
a partir de 255 amostras de leite caprino “in natura”, pasteurizado e congelado, advindas de 3 propriedades localizadas no
Estado de São Paulo, durante os meses de abril a outubro de 2000. Para o isolamento de Staphylococcus, seguiu-se a
metodologia da APHA (1992). A verificação da produção de toxinas foi realizada pela técnica de sensibilidade ótima em
placas, de acordo com ROBBINS et al. (1974). Foram isoladas 143 amostras de Staphylococcus sp, das quais 32,7% se
foram coagulase positivos e 67,3% coagulase negativos. Dos coagulase positivos, 27,1% eram procedentes do leite “in
natura”, 1,3% do leite pasteurizado e 4,3% do leite congelado. Das amostras isoladas do leite “in natura”, 10,6% produziram
enterotoxinas estafilocócicas (SE) A e B, e 6,5% de A, B e C. Esses resultados assumem grande importância, uma vez que
evidenciam o risco potencial que o leite pode representar à saúde pública, sobretudo se considerado que é utilizado “in
natura” para manufatura de vários produtos artesanais.
PALAVRAS-CHAVE: leite de cabra, Staphylococcus coagulase positivo, qualidade microbiológica

INTRODUCTION
The milk is in our daily diet, providing it with fat
supply, proteins, carbohydrates, minerals, and vitamins.
The caprine milk is usually addressed to people having
some kind of problem regarding the bovine milk
consumption, and as such, destined to the sucking, the
elderly, and convalescents due mainly to the characteristics
of digestibility of this food, reason that has augmented
substantially its consumption in latest decades.
The milk contamination during its extraction, or
even during the milk process of extraction can constitute
a handicap factor to the final quality of this product. Some
hygienically and sanitary aspects regarding the
production of it might, besides contributing to the
reduction of its nutritional value, favor the vehiculation
of pathogens to its consumers’ health, in the form of toxins
and microorganisms (COSTA, 1999).
The presence of microorganisms, mainly the
Staphylococcus aureus and its toxins, represents a serious
issue to the public health due to its largely used by both
industry and dairy farms (BERGDOLL, 1989; ISHIKAWA
et al. 1996). Some strains are capable of producing toxins
stable to warming that allow conveyance via food, what
might certainly contribute to the appearance of some kind
of intoxication (PRATA et al., 1998). It was reported 593,212
cases of food intoxication between 1984 and 1997, in
accordance with the data provided by the Brazilian Health
Ministry (BRASIL, 1998). However, the data did not
mention which specific toxins, microorganisms or source
were responsible for these cases (CARDOSO et al., 2000).
Several kinds of food have already been epidemiologically
penalized and reported as capable of supporting both the
natural and artificial development of the Staphylococcus

aureus as well as the production of its correspondent
enterotoxins. Takeushi et al. (1998) evaluated the S. aureus
capacity of producing toxins isolating samples coming
from expansion containers duly used for both milk cooling
and storage, what made sure its presence in 75.4% of them.
Among the food subtracts, milk products such as
cheese, crude milk, pasteurized or powdered, butter and
ice creams, are pointed out potentially capable of
transmitting Staphylococcus aureus enterotoxins.
(PEREIRA et al., 2001).Thus, this work aimed to isolate
Staphylococcus sp and detect its capacity of producing
enterotoxins in the “in natura” caprine milk, pasteurized
and frozen, traded in the State of São Paulo, Brazil.

MATERIAL AND METHODS
During the period of April to October of 2000,
microbiological analysis were carried out in 255 samples
of caprine milk in several stages of its processing, such
as: “in natura” (just extracted, held 4°C), pasteurized
(63.5C/ 30 min) and frozen, ready for consumption (-15° C
/ 6 h, held under the same conditions as far as its
distribution) coming from 3 milk farms from the State of
São Paulo, Brazil.
The samples were accommodated aseptically in
duly sterilized glassy flasks and transported in isothermal
boxes to the Laboratory of Microbiology of the
Department of Veterinarian Pathology, FCAV – UNESP,
Jaboticabal, São Paulo, Brazil.
All of these samples were submitted to 10-5 fold
dilution (SPECK, 1984). For the isolation of
Staphylococcus sp, 0.1 mL of the dilutions were inoculated
on the surface of the plates with Agar Baird Parker
165

(DIFCOâ), incubated at 32 – 35° for 24 – 48 hours. The
colony traits were identified via coloration through the
(Gram’s Method), free coagulase test, catalase and acetoin
production (VP) and the use on aerobiosis and
anaerobiosis of maltosis and trealosis (APHA, 1992). The
isolates were held in brain heart infusion broth - BHI
(OXOIDâ) with glycerol at 50%, under – 80°C temperature
until the materialization of all the tests occurred.
The isolates were sent to the Research Laboratory
in Staphylococci of FUNED, Belo Horizonte, Minas
Gerais, Brazil, where the analyses were realized with the
application of the Optimum Sensitiveness Technique on
Plate (OSP)(ROBBINS et al., 1974).

Figure 2 - Distribution of the Staphylococcal enterotoxins
production in goat milk “in natura” samples,
coming from 3 farms located in the State of
São Paulo, Brazil.

RESULTS AND DISCUSSION
The results showed that among the 255 samples
analyzed, 85.8% (73) of the “in natura” milk, 37.6% (32) of
the pasteurized one, and 21.2% (18) of frozen milk were
confirmed to have Staphylococcus sp. After the
examination of the biochemical tests, 27.1% of the milk
samples “in natura” came up with Staphylococcus
coagulase positive, 13% in the pasteurized form and
another 4.3% in the frozen one, 63.7% corresponded to
the Staphylococcus coagulase negative (Figure 1). These
findings showed that pasteurization was effective in the
elimination of this group of microorganisms. Our results
are similar the ones found by Carvalho (1998) that in turn
also showed the thermal efficiency in the reduction of the
Staphylococcus coagulase positive.
Among the isolated microorganisms in the “in
natura” milk, 10.6% referred to the producers of the A and
B toxins, and 6.5% to the types A, B and C (Figure 2). The
same strain of S. aureus revealed being capable of
producing more than one type of enterotoxin, as registered
in this work. These findings are similar to others registered
in the literature (MORGAN et al., 1986; BOGNI et al., 1997;
TAKEUSHI et al., 1998; CARDOSO et al., 2000). The
detection of toxins of the Toxical Shock Syndrome type
(TSST – 1) and the Staphylococci enterotoxins (SE) in

Figure 1 - Isolation percentage of Staphylococcus aureus
coagulase positive and negative obtained from
samples of goat milk “in natura”, pasteurized
and frozen, coming from 3 farms located in the
State of São Paulo.
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isolated samples of the bovine mastitis in Brazil are
reported by Bogni et al. (1997), Takeushi et al. (1998) and
Cardoso et al. (2000). However, these authors do not
discuss the importance of these findings. The coproduction of these different types of toxins could increase
the toxigenic effect of these antigens, suggesting that it
is important to the pathogeny of the produced infections
by these microorganisms (SOARES et al., 1997; CARDOSO
et al., 2000). The reason for an existing association among
the specific enzymatic activity, the enterotoxigenity
activity, and the resistance of the Staphylococcus aureus
to several antibiotics, mainly in those samples producing
more than one kind of enterotoxin was demonstrated by
Refai et al. (1988) and stressed out by Cardoso et al. (2000).
The detection of the Staphylococcal enterotoxins
(SE) in the present work is crucial since there is substantive
shortage of data in the Brazilian literature regarding these
findings, mainly those associated to the caprine milk.
Bergdoll (1989) and Murdough et al. (1996) reported how
important this group of microorganisms is, because its
capacity to produce enterotoxins and thermical treatments,
such as pasteurization, are not capable of inactivating
these toxins, leading to potential risks to the consumers.
The simple presence of the toxigenical samples of
Staphylococcus aureus in the final product does not imply
the occurrence of intoxication; there must be, however, a
risk, mainly if we take into consideration that this
microorganism is the most important in the intramamary
infections of bovines and caprines, and that the milk is
essential for the growth of the S. aureus, besides a high
degree of contamination caused by this agent CARDOSO
et al. (2000). Thus, we can conclude that contaminated
milk presents a potential risk of intoxication. Our findings
are even more important because the caprine milk is
usually used in the making of cheese and some other milk
products that normally are less inspected.
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