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Abstract: 

Bovine mastitis is the main constrain facing the dairy industry and production in Sudan. Previous 

surveys and studies conducted in different districts of Sudan showed that the occurrence of 

bovine mastitis is considerably high. Thus, this study was conducted in some selected dairy 

farms in Khartoum State in order to isolate and identify the bacteria associated with bovine 

mastitis. In this study, 150 milk samples were obtained from mastitic cows in East Nile dairy 

farms; Mahlab-2, Elshigla, El- keraib and El- Selait localities during the period from April 2013 

to May 2015. Conventional bacteriological methods for identification were performed for the 

identification of the isolates. One hundred twenty six pathogenic bacteria were successfully 

isolated from 150 milk samples of which 100 (79.4%), 23(18.2%) and 3 (2.4%) were Gram 

positive, Gram negative and yeast respectively. Staphylococcus spp. was the most isolated 

bacteria 67(53.2%). The significance of each categorical variable against positive cases of 

mastitis was tested by using Chi-square or Fisher Exact test. All statistical tests were conducted 

using SPSS version 20 (IBM, SPSS) at alpha equal to or less than 0.05 significance level.  Our 

data failed to detect any statistical association between milk source and the characteristic of 

sampled milk (Chi-square = 1.68, df = 3, p = 0.64). In addition, no association between 

Staphylococcus isolates and their growth pattern was observed in this study (Chi-square = 2.43, 

df = 3, p = 0.49). This study revealed that a number of pathogenic bacteria of which many are of 

public health concern were isolated from mastitis cow’s milk. Selection of the effective 

antibiotics for treatment of mastitis together with improvement sanitary conditions during 

milking may reduce the incidence of mastitis. 
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Introduction 

Udder inflammations are still the most 

frequent and costly diseases affecting dairy 

cows worldwide (Seeger et al., 2003; 

Losinger et al., 2005; Halasa et al., 2007; Bar 

et al., 2008). Bovine mastitis is one of the 

important production diseases of dairy 

animals, affect the economy of the farmers 

and ultimately affect the economy of the 

country by reducing milk production, increase 

treatment cost, labour and premature culling 

(Seegers et al., 2003, Sharma et al., 2007). 

Nearly 150 species of microrganisms, mostly 

bacteria are capable to cause mastitis among 

which are Staphylococcus (Staph.) aureus, 

coagulase negative Staphylococcus (CNS), 

and Streptococcus (Strep.) agalactia. 

Environmental Streptococci and coliform are 

predominant etiological agents in both 

subclinical and clinical mastitis in addition to 
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Escherichia (E.) coli the main etiological 

agent of acute form of the disease (Esron et 

al.,2005; Ferguson et al., 2007; Dudko et 

al.,2010). Acute mastitis is in particular the 

most important bacterial diseases in dairy 

cattle industries throughout the world 

resulting in great economical loses to milk 

producers and milk processing industries 

(Halasa et al.,2007). Staph. aureus, Strep. 

agalactia, E. coli, Klebsiella (Kleb). 

pneumonia and Enterococcus faecium are 

common cause of subclinical mastitis (Ibtisam 

et al., 2006). Recently, a published work has 

shown that nearly 30% of all animals are 

infected with Staph. aureus (Schukken et al., 

2009). However, Nuol (2007) found that 

Staph aureus, Streptococcus, Enterobacter, 

Lactobacillus and Coryneforms organisms are 

the cause of clinical of mastitis in cows. 

Furthermore, facultative anaerobic bacteria 

including Micrococcus, Bacillus, Aerococcus, 

E. coli, Acinetobacter, Pseudomonas (Pseud.) 

and Proteus are other causes of clinical 

mastitis (Ahmed, 2014). Corynebacterium 

bovis is considered as minor pathogen that 

causing mastitis, the bacterium is frequently 

isolated from milk samples and is associated 

with reduced milk production (Watts et al., 

2000). The objectives of this study were to: 

isolate the causative agents of bovine mastitis 

and identify the isolates by conventional 

bacteriological methods 
 

Materials and Methods  

Sites of the study: Dairy farms in Mahlab 2, 

Elshigla, Elkerib and Elslait located in 

Khartoum State were selected for samples 

collection. 

Milk Samples Collection: A total of 150 milk 

samples were collected aseptically from local 

and cross- breed dairy cattle farms in 

Khartoum State, Sudan; of which 61(40.7%) 

from Mahlab-2, 39(26%) from El-Shigla, 

24(16%) from El-Kreiab and 26(17.3%) from 

Seleit with various characteristics (Table 1). 

The sampled cattle were selected based on a 

previous or current history of mastitis 

infection and the willingness of cattle owners 

to participate in the current study. The teats 

ends were cleaned with a cotton piece 

impregnated in 70% alcohol and allowed to 

dry. The first streams of the milk were 

discarded then 20 - 25 ml of the milk 

secretion was collected in sterile plastic 

containers. All samples were cooled and 

placed in icebox containing ice and 

immediately transported to the Department of 

Bacteriology, Veterinary Research Institute 

(VRI) and cultured in the same day for 

bacteriological examination. 

Culturing Procedures: The collected milk 

samples were classified according to their 

gross appearance into clotted, watery, 

purulent and bloody (Table 1). A sterile  

cotton swab was dipped into each of the milk 

sample then streaked onto  5% sheep blood 

agar plates   xoid               and  

incubated at     C for 24 hours in an aerobic 

incubator (Scott Science, Model LIB 080M, 

UK). If no growth was observed, the 

incubation was continued for 48 hours before 

the plates were discarded as negative for 

growth.  
 

Table 1: Distribution and characteristics of the collected samples 

Location Characteristics of the samples 

Clotted Watery Purulent Bloody Total 

Mahlab-2 30 12 10 9 61(40.7%) 

El-Shiga 15 8 12 4 39(26%) 

El-Keraib 12 6 6 0 24(16%) 

El-Seleit 5 8 10 3 26(17.3%) 

Total 62 34 38 16 150(100%) 
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Isolation and preservation of the isolates: 

Well isolated representatives of the bacterial 

colonies were selected according to their 

morphology and subcultured onto blood agar 

plate and nutrient agar plates   xoid        

    then incubated at        for    hours. 

 he obtained pure cultures were further 

subcultured onto blood agar slant  incubated 

at      for    h. then stored in a refrigerator 

  oldair   odel  .   Sudan  at    C for 

further analysis. 

Identification of the isolates:- 
Conventional methods:-The purified isolates 

were identified using standard bacteriological 

methods as described by Barrow and Felltham 

(1993) and Quinn et al, (1994). 

Primary tests: Gram staining reaction, aerobic 

and anaerobic growth, motility tests, catalase 

activity, oxidase test, acid from glucose, the 

oxidation and fermentation (O/F) tests were 

conducted. 

Secondary biochemical tests: Urease activity 

test, carbohydrates breakdown; sucrose, 

maltose, lactose, manitol, raffinose, fructose, 

xylose and glucose,  indole production, nitrate 

reduction, citrate utilization ,H2S production 

from TSI, , Methyl red (MR) and Vogues –

Proskaur (VP) tests, growth in 6% and 10% 

Sodium chloride, and tube coagulase tests 

were performed followed primary tests results 

where applicable.  

Statistical Analysis: Descriptive analysis of 

milk appearance during collection, the 

isolated bacteria from the harvested milk and 

the pattern of their growth were constructed 

via frequency tables. A cross tabulation 

between the source of the milk and its 

characteristic profile was analyzed using 

univariate analysis. Moreover, univariate 

analysis was used to examine the association 

between Staphylococcus isolates and their 

pattern of growth. All statistical tests were 

conducted using SPSS version 20 (SPSS, 

IBM) at the alpha level <0.05 and 95% 

confidence interval.  
 

Results and Discussion 

One hundred and twenty six isolates were 

recovered from 111 samples and 39 samples 

showed no growth. Of the total isolates 100 

(79.4%) were gram positive, 23(18.2%) gram 

negative bacteria and 3(2.4%) yeast. Among 

the total isolates 67(53.2%) were 

Staphylococcus spp., 22(17.4%) 

Streptococcus spp. and the least isolated 

bacteria are Actinomyces spp., pseudomonas 

aeroginosa and Proteus mirabilis with 

frequency of isolation of 1(0.7%) (Table. 2).   

 

Table 2: Frequency of bacterial isolates  

No. Organism Frequencies 

1 S Staphylococcus spp. 67(53.2%) 

2 S Streptococcus spp. 22(17.5%) 

3  Enterobacter 14(11.1%) 

4  Corynebacterium pyogenes 6(4.7%) 

5 Klebsiella pneumonia 5(4.0%) 

6 Bacillus spp. 4(3.2%) 

7  Yeast 3(2.3%) 

8  E. coli 2(1.6%) 

9  Actinomyces bovis 1(0.8%) 

10  Pseudomonas  aeroginosa 1(0.8%) 

11  Proteus mirabilis 1(0.8%) 

 Total 126(100) 
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Within the Staphylococcus spp. Staph. aureus 

was the most frequent isolates 30(44.8%) 

followed by Staph. hyicus and Staph. 

chromogenes 10(14.9%) and the least was 

Staph. Sciuri 1(1.4%), and thirty nine bacteria 

were isolated in pure cultures (Table 3)

Table 3: Staphylococcus isolates and their pattern of growth 

No. Isolates  Pure  Mixed  Total  

1 Staph. aureus 17(25.3%) 13(19.4%) 30(44.7%) 

2  Staph. hyicus 6(8.9%) 4(6%) 10(14.9%) 

3 Staph. chromogenes 8(11.9%) 2(3%) 10(14.9%) 

4  Staph. saprophyticus 2(3%) 2(3%) 4(6%) 

5  Staph. simulans 1(1.5%) 3(4.5%) 4(6%) 

6  Staph. hominis 3(4.5%) 1(1.5%) 4(6%) 

7  Staph. epidermidis 1(1.5%) 1(1.5%) 2(3%) 

8  Staph. caseuolyticus 0(0%) 2(3%) 2(3%) 

9  Staph. sciuri 1(1.5%) 0(0%) 1(1.5) 

 Total 39(58%) 28(42%) 67(100%) 

 

Statistical analysis:  
there is no statistically significant association 

between source of milk samples and its 

Characteristics, when using Chi square test 

(P-value >0.05). It is also no significant 

association between Staphylococcus isolates 

and its pattern of growth (P-value > 0.05), 

(Table 4 and 5respectively). 

Table 4: Association of the sources of milk samples and its characteristics  

Milk source Milk characteristics Total 

Purulent & clotted Watery & bloody 

El- Keraib 

El- Selait 

El- Shigla 

Mahlab- 2 

18 (75%) 6 (25%) 24 (100%) 

15 (57.7%) 11 (42.3%) 26 (100%) 

26 (66.7%) 13 (33.3%) 39 (100%) 

40 (65.6%) 21 (34.4%) 61 (100%) 

Total  99 (66%) 51 (34%) 150 (100%) 

Chi-square = 1.68, df = 3, p = 0.64 

Table 5: Association between Staphylococcus isolates and their pattern of growth 

Species Growth Total 

Mixed Pure 

Staph aureus 

Staph chromogenes 

Staph hyicus 

Other Staph 

13 (43.3%) 17 (56.7%) 30 (100%) 

2 (20%) 8 (80%) 10 (100%) 

4 (40%) 6 (60%) 10 (100%) 

8 (50%) 8 (50%) 16 (100%) 

Total  27 (40.9%) 39 (59.1) 66 (100%) 

Chi-square = 2.43, df = 3, p = 0.49 

In this study the Staph.  aureus was the most 

isolated organism 30(23.8%). This could be 

attributed to the survival of this bacterium in 

variety of environments and to its highly 

infective property to udder. This result was in 
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agreement to Adlan et al., (1980); Mamoun 

and Bakhiet (1992), who reported that Staph.  

aureus is the most frequently isolated udder 

pathogen. Moreover, Abdel Gadir et al., 

(2001), mentioned that Staphylococci were 

found to constitute the main causes of 

mastitis which in line with our results in this 

study. E. coli, Kleb. pneumonia and 

Enterobacter spp. are recognized as the most 

common coliform in bovine mastitis 

(Bannerman et al., 2003). However, in 

another study, Staph. aureus represent only 

10- 12% of all clinical mastitis (Tenhagen et 

al., 2009). In this study the prevalence of 

Streptococcus isolates was found to be 

22(17.5%). This could be attributed to the 

contagious nature of the Streptococci, so its 

infection is distributed within the farm 

quickly. This result was in agreement to the 

finding of Suheir et al., (2005) who have 

reported low prevalence rate of bovine 

mastitis compared to our results and could be 

attributed to the type of animal husbandry. 

The isolation of Kleb. pneumonia, 

Enterococcus spp., E. coli and Enterobacter 

spp. could be due to poor or absence of 

hygiene. This result was supported by Sudhan 

et al., (2005) who reported that the high 

incidence of Klebsiella spp. in bovine 

mastitis was due to poor hygienic conditions. 

The recovery of Bacillus spp. in this study 

could be attributed to the failure of sanitary 

program which help in the elimination of the 

causative agents. This suggestion was 

supported by the statement of Quinn et al., 

(1994) who mentioned that Bacillus cereus 

and coliform bacteria are frequently isolated 

from milk specimens of clinically mastitis 

cows. These results collectively support our 

results in this study. The detection of 

Actinomyces bovis mastitis milk in this study 

was in agreement to Quinn et al., (1994) who 

mentioned that this bacterium among a rarely 

Gram- positive rod – shaped causing bovine 

mastitis. A number of pathogenic bacteria of 

public health concern were isolated in this 

study. Further epidemiological studies on the 

occurrence of mastitis and its associated 

predisposing and environmental factors are 

needed to adopt the suitable control 

measures. Sanitation and hygienic standards 

should be adopted to avoid the contamination 

at the site of production. Practices of hygienic 

procedure in dairy farm such as close 

attention to milking hygiene, the culling of 

chronically-infected cows, good housing 

management and effective dairy cattle 

nutrition to promote good cow health are 

essential in helping to reduce herd mastitis 

levels.  
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