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Abstract 

 

 The aim of this study was to investigate the presence of Staphylococcus aureus and coagulase-negative 
staphylococci (CNS) isolated from goat milk and cheese, as well as their toxin genes and slime genes. S. 
aureus and CNS isolates were subjected to polymerase chain reaction (PCR) analyses to determine the prevalence of 
enterotoxin (sea, seb, sec, sed, see), toxic shock syndrome (TSS) toxin (tst), exfoliative toxin (eta and etb) and slime 
genes (icaA and icaD). sec, sed and tst genes together were detected in 4 (33.3%), sec + tst genes in 2 (16.7%) and tst gene 
in 1 (8.3%) of the 12 S. aureus isolates. However, see gene was detected in 6 (9.7%), sed gene and tst gene were detected 
in 1 (1.6%) and 7 (11.3%) of the 62 CNS isolates, respectively. No sea, seb, see, eta or etb genes were detected in the S. 
aureus isolates, whereas no sea, seb, sec, eta or etb genes were detected in the CNS isolates. At least one ica gene was 
present in all S. aureus isolates and in 36 of the 62 CNS isolates. The presence of icaA and icaD genes in the S. 
aureus isolates was clearly higher than those in the CNS isolates. In conclusion, toxin and slime genes were detected in 
the S. aureus and CNS isolates from goat milk and goat cheese. The potential risk of enterotoxigenic CNS should not be 
ignored as well as S. aureus in food safety and public health. 
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Introduction 

Staphylococci are the most commonly 
isolated microorganisms in food poisoning in the 
world (Podkowik et al., 2013). Food contamination 
with staphylococci is associated with improper 
handling and protection of foods under conditions that 
allow growth of staphylococci and production of 
enterotoxins. Staphylococcal food poisoning results 
from the consumption of sufficient amounts of foods 
containing staphylococcal enterotoxins produced by S. 
aureus (Le Loir et al., 2003; Argudin et al., 2010). Meat, 

fish and poultry products, milk and dairy products, 
egg products, salads and cream-filled pastries and 
cakes are generally considered to be among the foods 
implicated with staphylococcal food poisoning 
(Balaban and Rasooly, 2000; Argudin et al., 
2010). However, some coagulase-negative 
staphylococci (CNS), such as S. xylosus and S. carnosus, 

are considered as food-grade in some fermented meat 
and milk products (Even et al., 2010). Their presence or 
use in foods is a source of concern for human health 
because they are opportunistic pathogens in certain 
clinical situations in humans and animals (Kloos and 
Bannerman, 1994; Irlinger, 2008). There are no clear 
results regarding the involvement of CNS 
in staphylococcal food poisoning, however, the 
ubiquitous prevalence of CNS in ruminants and/or in 
milk raises a number of concerns (Podkowik et al., 
2013). 

On the other hand, staphylococci are the most 
commonly isolated microorganisms from goat milk 
from subclinical mastitis cases (Doğruer et al., 2016; 
Cantekin et al., 2016). It has also been stated that goats 
are reservoirs for staphylococci (Valle et al., 1990). The 
pathogenicity of CNS differs from that of S. 
aureus; however, both survive in a range of 

environments, such as foodstuffs, medical equipment 
and clinical samples (Coton et al., 2010). 

Staphylococcal enterotoxins (SE) are divided 
into two groups: major enterotoxins (A, B, C, D and 
E) and minor enterotoxins (G, H, I, J, K, L, M, N, O, P, 
Q, R and U). Major enterotoxins are responsible 
for 95% of food poisoning cases (Letertre et al., 
2003). Superantigen toxins, such as toxic shock 
syndrome (TSS) toxin-1 and staphylococcal 
enterotoxins B and C, produced by methicillin-
resistant S. aureus, have been implicated in 

staphylococcal-induced TSS (McCormick et al., 2001). 
Toxic shock syndrome, which is initially characterized 
by fever, hypotension and rash, can cause multiple 
organ failure and lethal shock. Exfoliative 
(epidermolytic) toxins (ET) are also produced by S. 
aureus and can lead to staphylococcal scalded skin 

syndrome, a type of blistering skin disease (Ladhani et 
al., 1999). Slime production is an important virulence 
factor in staphylococcal infections (Vasudevan et al., 
2003; Namvar et al., 2013). It is responsible for 
adherence of microorganisms, resistance of isolates to 
antibiotics and resistance of microorganisms to the 
host’s immune defence system. Slime production is 
encoded by intercellular adhesion (ica) genes, which 
are detected by the presence of icaA- and icaD-specific 
primers (Namvar et al., 2013). 

The economic importance of local products 
such as goat milk and cheese produced in southern 
Turkey is increasing (Kamber, 2007; Yasan Ataseven 
and Gülaç, 2014). In this region, milking of goats is still 
done by hand, and local cheese producers utilize bulk 
tank milk in the production of goat cheese. Cheese 
production from goat milk is mostly done using 
traditional methods, and goat cheeses are generally 
sold at local markets or outdoor bazaars (Yasan 
Ataseven and Gülaç 2014; TUIK, 2017). Hence, there is 
always the risk of using mastitic milk in the 
manufacture of dairy products. Although S. aureus and 
CNS have long been considered important agents in 
udder health, CNS were not thought to pose a threat to 

food safety (Bergdoll, 1983; Marrack and Kappler, 
1990). Therefore, there is a need to detect enterotoxin 
genes in S. aureus and CNS in goat dairy products in 

terms of consumer health. The aims of this study were 
to detect and compare enterotoxins, (sea, seb, sec, sed 
and see), TSS toxin (tst), exfoliative toxins (eta and etb) 
and slime genes (icaA and icaD) in S. aureus and CNS 

isolates from goat milk and goat cheese. 

Materials and Methods 

Isolation and identification: Staphylococci were 
isolated from goat bulk milk samples and goat cheese 
samples by classical microbiological methods and 
identified by using VITEK 2, as described in previous 
study (Pehlivanlar Onen and Aygun, 2017). Briefly, 10 
g of sample was taken in aseptic conditions and 
homogenized with 90 mL sterile peptone water for 
approximately 2 min. Prepared decimal dilutions of 
samples were plated on the Baird Parker Agar and 
incubated for 18-24 h at 37 °C. All typical black grey, 
bright, convex colonies were transferred to Brain Heart 
Infusion Broth and incubated for 18-24 h at 37 °C. S. 
aureus and CNS were identified by using Gram positive 

(GP) identification card (BioMerieux GP 21342, France) 
in VITEK 2 automated system after Gram staining, 
catalase, oxidase and coagulase tests. The 
staphylococcal isolates examined in the present study 
were randomly selected from isolates obtained in the 
above mentioned study (Anonymous, 1999).  
 
DNA extraction: In total, 74 staphylococci isolates 
consisting of 12 S. aureus and 62 CNS isolates were 

examined by PCR analysis to determine the prevalence 
of enterotoxin (sea, seb, sec, sed and see), TSS toxin (tst), 
exfoliative toxin (eta and etb) and slime genes (icaA and 
icaD) (Table 1). The 12 S. aureus isolates were from two 
milk (2 isolates) and five cheese (10 isolates) samples. 
The 62 CNS isolates were from 34 milk (34 isolates) and 
28 cheese (28 isolates) samples. The following strains 
were used as positive controls: ATCC 25923 (sea), 
NCTC 10654 (seb), NCTC 10655 (sec), NCTC 10652 (sed) 
and FRI913 (see and tst). Field isolates (eta, etb, icaA and 
icaD) were taken from Rachid Achek (High National 

Veterinary School, Issad Abbes Avenue, Qued Smar, 
Algiers, ALGERIA) and were used as positive controls.  
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Table 1 Number and distribution of S. aureus and CNS isolates 
 

Isolate Number Isolate Number Isolate Number 

S. aureus     12 S. equorum 3 S. simulans 2 
S. caprae 15 S. haemoliticus 3 S. capitis 1 
S. saprophyticus 15 S. cornosus 2 S. cohnii 1 
S. xylosus 8 S. hominis spp. hominis 2 S. epidermidis 1 
S. chromogenes 6 S. sciuri 2 S. warnei 1 

The isolates were stored at -20 °C in Tripticase 
soy broth with 20% glycerol and activated in Baird-
Parker agar and mannitol salt agar. A loop full of pure 
colonies was re-suspended in 500 μl of Tris-EDTA 
buffer (10 mM Tris chloride, pH 7.5; 1 mM EDTA, pH 
8.0). Each isolate was treated with lysozyme (20 
mg/ml) and lysostaphin (40 mg/ml) at 37 °C for 30-60 
min for total bacterial DNA extraction. The 
phenol/chloroform extraction method was then used 
to extract DNA. The extracted DNA was stored at -20 
°C until PCR analyses (Sambrook and Russel, 2001).  

 
Detection of toxin genes: Two sets of multiplex PCR 
were applied for the detection of enterotoxin, TSS 

toxin, exfoliative toxin genes and also femA primers 
used for detection of S. aureus according to Mehrotra et 

al. (2000). Properties of the primers used in this study 
are shown in Table 2.  
 

Detection of slime genes: Detection of icaA and icaD 
genes was done using primers recommended by 
Vasudevan et al. (2003). PCR amplification products 
were analysed by 2% agarose gel electrophoresis and 
stained with RedSafe (Intron, Korea). The bands were 
visualized under ultraviolet light. Properties of the 
primers are shown in Table 2. 

 
Table 2 Characteristics of the primers used for PCR analysis 
 

Gene primer Oligonucleotide sequence (5'-3') 
Size of amplified 
product (bp) 

Reference 

sea GSEAR-1 GSEAR-2 
5’-GGTTATCAATGTGCGGGTGG-3’ 
5’-CGGCACTTTTTTCTCTTCGG-3’ 

102 Mehrotra et al. (2000) 

seb GSEBR-1 GSEBR-2 
5’-GTATGGTGGTGTAACTGAGC-3’ 
5’-CCAAATAGTGACGAGTTAGG-3’ 

164 Mehrotra et al. (2000) 

sec GSECR-1 GSECR-2 
5’-AGATGAAGTAGTTGATGTGTATGG-3’ 
5’-CACACTTTTAGAATCAACCG-3’ 

451 Mehrotra et al. (2000) 

sed GSEDR-1 GSEDR-2 
5’-CCAATAATAGGAGAAAATAAAAG-3’ 
5’-ATTGGTATTTTTTTTCGTTC-3’ 

278 Mehrotra et al. (2000) 

see GSEER-1 GSEER-2 
5’-AGGTTTTTTCACAGGTCATCC-3’ 
5’-CTTTTTTTTCTTCGGTCAATC-3’ 

209 Mehrotra et al. (2000) 

femA GFEMAR-1 GFEMAR-2 
5’-AAAAAAGCACATAACAAGCG-3’ 
5’-GATAAAGAAGAAACCAGCAG-3’ 

132 Mehrotra et al. (2000) 

eta 
GETAR-1 
GETAR-2 

5’-GCAGGTGTTGATTTAGCATT-3’ 
5’-AGATGTCCCTATTTTTGCTG-3’ 

93 Mehrotra et al. (2000) 

etb 
GETBR-1 
GETBR-2 

5’-ACAAGCAAAAGAATACAGCG-3’ 
5’-GTTTTTGGCTGCTTCTCTTG-3’ 

226 Mehrotra et al. (2000) 

tst 
GTSSTR-1 
GTSSTR-2 

5’-ACCCCTGTTCCCTTATCATC-3’ 
5’-TTTTCAGTATTTGTAACGCC-3’ 

326 Mehrotra et al. (2000) 

icaA 
ICAAF 
ICAAR 

5’-CCTAACTAACGAAAGGTAG-3’ 
5’- AAGATATAGCGATAAGTGC-3’ 

1315  
Vasudevan et al. (2003) 

icaD 
ICADF 
ICADR 

5’-AAACGTAAGAGAGGTGG-3’ 
5’-GGCAATATGATCAAGATAC-3’ 

381 
Vasudevan et al. (2003) 

Results 

As shown by the results of PCR analyses, icaA 
was detected in 7 (58.3%) of the 12 S. aureus isolates. 
icaD was detected in 12 (100%) of the S. aureus isolates, 
and both icaA and icaD were detected in 7 (58.3%). 
Prevalence of individual toxin genes found as tst 7 
(58.3%), sec 6 (50%) and sed 4 (33.3%) and virulence 
gene profiles were detected as sec + sed + tst 4 (33.3%), 
sec + tst 2 (16.7%) and tst 1 (8.3%) of the 12 S. aureus 
isolates. No sea, seb, see, eta or etb genes were detected 
in these isolates. icaA gene was detected in 15 (24.2%), 
icaD in 8 (12.9%) and icaA + icaD in 13 (21.0%) of the 62 
CNS isolates. see gene was detected in 6 (9.7%), sed in 1 
(1.6%) and tst in 7 (11.3%) of the 62 CNS isolates. No 
sea, seb, sec, eta or etb genes were detected in these 

isolates (Table 3).  

The distribution of toxin genes and slime 
genes in CNS isolates according to the types of samples 
is shown in Table 4. Toxin genes were detected in 12 of 
the 34 (35.3%) CNS isolates isolated from bulk tank 
milk. However, these genes were found in only 2 of the 
28 (7.1%) CNS isolates isolated from cheese samples 
(Table 4).  

Discussion 

In general, S. aureus isolates were clearly more 

virulent than CNS virulence factors in this study. 
However, the virulence factor of CNS isolates cannot 
be ignored. Taponen and Pyorala (2009) stated that 
CNS could cause persistent infections, resulting in 
increased milk somatic cell count (SCC), which affects 
milk quality and may be related to decreased milk 
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production. In this study, toxin genes were detected in 
7 (58.3%) of the 12 S. aureus isolates and in 14 of the 62 

(22.6%) CNS isolates. These results showed that high 
numbers of S. aureus isolates contained toxin genes 

which could lead to public health risks. Additionally, 
the presence of toxin genes in CNS is also remarkable, 
but their prevalence was not as high as S. aureus. Some 
studies (Lyra et al., 2013; Xing et al., 2016) have stated 
that the virulence genes of S. aureus are more prevalent 

than those of CNS. Lyra et al. (2013) reported that 

enterotoxin genes were present in 23.3% of coagulase-
positive staphylococci and in 4.5% of CNS isolates from 
raw goat milk. They emphasized that enterotoxigenic 
CNS posed a potential risk to consumer health and this 
should not be ignored. Zell et al. (2008) reported that 
enterotoxin production was found in 18 (51.4%) of 35 
CNS isolates from food and starter cultures. 
Furthermore, Veras et al. (2008) reported that CNS 
capable of producing enterotoxin were also isolated 
from cases of staphylococcal food poisoning. 

 
Table 3 Distribution of the studied genes in staphylococci isolates 
 

 
In this study, sec + sed + tst were detected in 4 

(33.3%) of the 12 S. aureus isolates. In addition, sec + tst 
were detected in 2 (16.7%) and tst in 1 (8.3%) of the 12 
S. aureus isolates. The most frequently detected toxin 
genes were tst (58.3%), sec (50.0%) and sed (33.3%) in S. 
aureus (Table 2). These findings are in accord with 

those of earlier studies (Chu et al., 2012; Lyra et al., 

2013; Xing et al., 2016) which found that sec and tst 
genes were common toxin genes in S. aureus isolated 

from milk and dairy products. Other studies also 
detected tst and sec genes in S. aureus isolated from goat 
milk and cheese (Akineden et al., 2008; Rosengren et 
al., 2010; Lyra et al., 2013; Chu et al., 2017), and some 
researchers also reported that sec and tst were present 

Isolate Number icaA icaD sea seb sec sed see eta etb tst 

Bulk milk isolates            

S. capitis 1 - - - - - - - - - - 

S. caprae 14 8 8 - - - - 6 - - - 

S. chromogenes 6 4 3 - - - - - - - 6 

S. cohnii 1 1 - - - - - - - - - 

S. epidermidis 1 1 - - - - - - - - - 

S. haemolyticus 1 - - - - - - - - - - 

S. hominis spp. hominis 2 - 1 - - - - - - - - 

S. saprophyticus 1 - - - - - - - - - - 

S. sciuri 1 - 1 - - - - - - - - 

S. simulans 1 - - - - - - - - - - 

S. warnei 1 1 1 - - - - - - - - 

S. xylosus 4 1 1 - - - - - - - - 

Total 34 16 15 - - - - 6 - - 6 

    Cheese isolates Number icaA icaD sea seb sec sed see eta etb tst 

S. caprae 1 1 - - - - - - - - - 

S. chromogenes 2 - - - - - - - - - - 

S. equorum 3 2 - - - - - - - - - 

S. haemolyticus 2 - - - - - - - - - - 

S. saprophyticus 14 7 3 - - - 1 - - - - 

S. sciuri 1 - - - - - - - - - - 

S. simulans 1 1 - - - - - - - - - 

S. xylosus 4 1 2 - - - - - - - 1 

Total 28 12 5 - - - 1 - - - 1 

Total CNS 62 
28 
(45.2%) 

21  
(33.9%) 

- - - 
1 
(1.6%) 

6  
(9.7%) 

- - 
7  
(11.3%) 

Total S. aureus 12 
7 
(58.3%) 

12 
(100%) 

- - 
6 
(50%) 

4 
(33.3%) 

- - - 
7 
(58.3%) 

Total staphylococci 74 
35 
(47.3%) 

33  
(44.6%) 

- - 
6  
(8.1%) 

5 
(6.8%) 

6  
(8.1%) 

- - 
14 
(18.9%) 
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together (McLauchlin et al., 2000; Akineden et al., 2008, 
Xing et al., 2016). In the present study, see genes were 

detected in 9.7% of the CNS isolates. Vernozy-Rozand 
et al. (1996) also detected see genes in 5% of CNS 

isolates from goat milk and cheese. In the present 
study, sed gene was detected in 1.6% of the CNS 
isolates, and tst gene was detected in 11.3% of the CNS 

isolates. Zell et al. (2008) identified sed gene in 14.3% of 

CNS isolates from various food samples, which is 
higher than the figure found in the present study. The 
studied virulence genes were detected with 
remarkable prevalence in S. chromogenes and S. caprae 

among the CNS isolates from goat milk in this study 
(Table 3).  

 
Table 4 Distribution of the studied gene profiles in staphylococci isolates 
 

Isolate Number icaA icaD icaA + icaD sec + sed + tst sec + tst tst see sed 

S. aureus 12 - 5 7 4 2 1 -  

Total CNS 62 15 8 13 - - 7 6 1 

 
In this study the presence of 

icaA and icaD genes in the S. aureus isolates was clearly 

higher than in the CNS isolates (Table 4). Carriage of 
the high prevalence of ica genes may cause resistance 
potential against host immune defence. The S. aureus 

slime gene data of this study were approximately the 
same as those found in other studies (Namwar et al., 
2013; Zmantar et al., 2008). Basanisi et al. (2016) 
reported that icaA was present in 94.6% of the S. aureus 

isolated from sheep and goat cheeses. On the other 
hand, the prevalence of icaA gene (45.2%) was higher 
than that of icaD gene (33.9%) among CNS isolates, 

which is contrary to the results of some studies of CNS 
isolates in cases of clinical mastitis (Darwish and 
Asfour, 2013). The prevalence of S. caprae icaA (60.0%) 
and icaD (53.3%) genes in CNS isolates in cases of 

clinical mastitis in goats was lower than that reported 
by d’Ersu et al. (2016) (93% and 100%, respectively). 
The discrepancy in the findings of the two studies may 
be due to the origin of the isolates.  

In the present study, no exfoliative toxin (eta 
and etb) genes were detected in the S. aureus and CNS 

isolates from goat bulk milk samples and goat cheese. 
Similarly, Salasia et al. (2004) and Karahan et al. (2009) 
did not detect eta and etb genes in S. aureus isolated 

from bovine milk and bovine mastitis milk samples. 
On the other hand, a study by Zell et al. (2008) found 
eta production in 2 (5.7%) of 35 CNS isolates from food 

and starter culture. The authors suggested that the 
prevalence of eta and etb genes might differ depending 

on the geographic region. The inability to detect some 
toxin genes in the isolates in this study may also be due 
to the nominal number of examined isolates to 
moderate.  

For practical clinical evaluations in foodborne 
poisoning cases, toxin gene-positive staphylococci 
should be considered as toxin producers because in 
vivo toxin production cannot be ignored (Schmitz, 

1998). Differences in the presence and prevalence of the 
studied virulence genes may have originated from the 
kinds and numbers of examined samples, the 
reservoirs or origins of the strains in the various 
geographical regions and the differences in detection 
methods and in their sensitivities. 

Conclusion 

In this study, toxin genes and slime genes 
were detected in S. aureus isolates from goat milk and 

goat cheese. In some CNS isolates, both toxin genes 
and slime genes were identified, whereas only slime 

genes were detected in other CNS isolates. These 
results are the preliminary result of pathogenic gene 
comparison of S. aureus and CNS. Fewer CNS isolates 

with toxin genes were isolated from cheese samples 
than from milk samples. Training of workers in dairy 
plants and hygiene measures during milking and 
manufacture of dairy products are of paramount 
importance to prevent staphylococcal contamination 
and ensure the safety of dairy products. The potential 
risk of enterotoxigenic CNS should not be ignored with 
regards to food safety and public health. In future 
studies of staphylococcal toxin gene detection, the 
presence of major and minor toxin genes and other 
virulence genes such as adhesins should be 
investigated to evaluate from a broader perspective. 
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บทคัดย่อ 

 

การศึกษายีนส์ท็อกซินและสไลม์ในเชื้อสตาฟิโลค็อกคัสท่ีแยกได้จากน้้านมแพะ 

และชีสท่ีท้าจากน้้านมแพะในภาคใต้ของประเทศตุรกี 

 

เซฟดา เปห์ลิแวนลาร์ โอเนน1  ซาเฟอร์ แคนตีคิน2*  ไฟซา เมบ์เขาท์3  ออสมาน อาร์กัน4  ยาซา เออกัน5 
 

วัตถุประสงค์ของการวิจัยครัง้น้ีเพ่ือศึกษาการปรากฎของเชื้อแบคทีเรียสตาฟิโลค็อกคัส ออเรียส และเชื้อสตาฟิโลค็อกคัส
กลุ่มที่แสดงผลเป็นลบต่อการทดสอบด้วยเอนไซม์โคแอ็กกูเลซ (CNS) ที่แยกได้จากน้้านมแพะและชีสที่ผลิตจากน้้านมแพะ และ
ศึกษายีนส์ท็อกซินและสไลม์ของเชื้อชนิดน้ีร่วมด้วย เชื้อแบคทีเรียสตาฟิโลค็อกคสั ออเรียส และ CNS ที่แยกได้ ถูกน้ามาตรวจ
วิเคราะห์ด้วยวิธีโพลีเมอเรสเชนรีแอคชั่น (PCR) เพ่ือวิเคระห์ความชุกของเอ็นเทอโรท็อกซิน (sea seb sec sed และ see) ท็อกซิก
ชอล์กซินโดรม (TSS) ท็อกซิน (tst) เอ็กโฟลิเอทีฟท็อกซิน (eta และ etb) และ ยีนส์สไลม์ (icaA และ icaD) sec sed และ tst พบ
ร่วมกันใน 4 (33.3%) ตัวอย่าง sec + ยีนส์ tst พบร่วมกนัใน 2 (16.7%) ตัวอย่าง และ ยีนส์ tst พบใน 1 (8.3%) ตัวอย่าง ของเชื้อ
แบคทีเรียสตาฟิโลค็อกคสัออเรียสจ้านวน 12 ตัวอย่าง อย่างไรก็ดียีนส์ see ถูกพบใน 6 (9.7%) ตัวอย่าง ยีนส์ sed และ ยีนส์ tst 
ถูกตรวจพบใน 1 (1.6%) ตัวอย่าง และ 7 (11.3%) ตัวอย่าง จากเชื้อ CNS จ้านวน 62 ตัวอย่าง ตามล้าดับ ไม่พบยีนส์ sea seb see 
eta หรือ etb ในเชื้อสตาฟิโลค็อกคัสออเรียสที่แยกได้ ในขณะที่ไม่พบยีนส์ sea seb sec eta หรือ etb ในเชื้อแบคทีเรียในกลุ่ม 
CNS ที่แยกได้ อย่างน้อย ยีนส์ ica จ้านวน 1 ตัวอย่าง ปรากฎในเชื้อสตาฟิโลค็อกคัส ออเรียส ทั้งหมด และใน 36 จาก 62 เชื้อ
แบคทีเรียในกลุ่ม CNS การปรากฎของยีนส์ icaA และ icaD เชื้อสตาฟิโลค็อกคสั ออเรียส สูงกว่าเชื้อแบคทีเรียในกลุ่ม CNS อย่าง
ชัดเจน โดยสรุป ยีนส์ท็อกซินและสไลม์ถูกตรวจพบในเชื้อสตาฟิโลค็อกคสั ออเรียส และเชื้อแบคทีเรียในกลุ่ม CNS ที่แยกได้จาก
น้้านมแพะและชีสที่ผลิตจากน้้านมแพะ ความเสี่ยงของเชื้อแบคทีเรียในกลุ่ม CNS ที่มีสารพิษเอ็นเทอโรท็อกซนิไม่ควรถูกละเลย 
เช่นเดียวกับเชื้อแบคทีเรียชนิดสตาฟิโลค็อกคัส ออเรียส ในเรื่องเก่ียวกับอาหารปลอดภัยและงานด้านสาธารณสุข 
 
ค้าส้าคัญ: สตาฟิโลค็อกคสัออเรียส สตาฟิโลค็อกไค ยีนส์ท็อกซิน น้้านมแพะ ชีสที่ผลิตจากน้้านมแพะ 
1Department of Food Hygiene and Technology, Faculty of Veterinary Medicine, University of Mustafa Kemal, Hatay, 

Turkey 
2Department of Microbiology, Faculty of Veterinary Medicine, University of Mustafa Kemal, Hatay, Turkey 
3École Nationale Supérieure Vétérinaire d'Alger, Algiers, Algeria, scamilia2000@yahoo.fr 
4Program of Food Technology, Keban Vocational School, Firat University, Elazig, Turkey 
5Department of Obstetrics and Gynecology, Faculty of Veterinary Medicine, University of Mustafa Kemal, Hatay, Turkey 
*ผู้รับผิดชอบบทความ E-mail: zcantekin@hotmail.com 

 

346 


