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Abstract: This study was carried out on two hundred and forty raw milk samples collected randomly from farms
and sales points in Khartoum State. One-hundred and twenty milk samples were collected during each summer
and winter from the same sources. The milk samples were examined for the presence of some chemical
preservative and isolation and identification of microorganisms from antibiotic contaminated milk. Moreover
susceptibility of isolated bacteria towards some antibiotics was estimated. The chemical preservative residues
examination included the detection of formaldehyde, hydrogen peroxide, boric acid, alkalinity of ash and
detection of antibiotics and sulphonamide residue. In this study it was found that 5 (2.08 %) of the milk samples
contained formaldehyde, moreover the result showed that the milk samples from sale points showed higher
values compared to that from the farms. One sample (0.41%) was positive to the presence of hydrogen peroxide
and 4 (1.6%) showed alkalinity of ash. Both were detected only in the milk samples collected from the farms.
However all the milk samples examined contained no boric acid. On the other hand 30 (12.25 %) and 16 (6.66%)
milk samples were contaminated with antibiotic and sulphonamide respectively, with the highest incidences in
the milk samples collected from Khartoum compared to that collected from Omdurman and Khartoum North.
The high incidence of antibiotic residues in the milk samples collected from venders might suggest the addition
of antibiotics to the milk in order to prolong its shelf life. The isolated bacteria were identified as
Staphylococcus aureus (8; 26.66%), Streptococcus pyogenes (4; 13.33%), Corynebacterium ovis (2; 6.66%),
E. coli (5; 16.66%), Citrobacter Kasseri (6; 20%), Klebsiella aergenes (2, 6.66%), Pseudomonas aeruginosa
(2; 6.66%) and Proteus mirabilis (3.33%). The isolated bacteria showed wide range of multiple resistances.
The highest resistance was towards penicillin (63.33%), collxacillin (63.33%) clindamycin (56.66%) and ampicillin
(56.66%), while Chloramphenicol (3.33%) showed the highest antimicrobial activity against the test organisms
followed by pipercillin (13.33%) and gentamicin (20.00%).
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INTRODUCTION Moreover 0.04 to 0.05% of hydrogen peroxide is enough
to preserve milk up to 24 hours [4].
Preservatives are used to preserve food by Addition of some antibiotics into feed additive as

preventing growth of microorganism and subsequent
spoilage including fungus, mould and rope inhibitors [1].
Chemical preservation works either as direct microbial
poisons or by reducing pH to a level of acidity that
prevents the growth of microorganism [2]. The hydrogen
peroxide treatment was found to be an effective and
affordable means by which farms in tropical developing
countries could extend the keeping quality of milk during
transportation to the market or processing plants [3].

growth promoters may enhance a large pool of resistant
organisms and resistant genes, which may contribute to
the development and transmission of antibiotic resistant
bacteria [5-7]. However direct transfer of antibiotics
resistant  microorganisms to  humans  through
consumption of milk is unlikely because most milk is
pasteurized [8]. The relationship between antibiotic
residues in milk and the development or transfer of
resistant pathogens appears to be hypothetical [9].
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Milk can be contaminated with feed pathogens that
exhibit resistance to antibiotic and raw milk products
have been implicated as mechanisms for transferring
antibiotic resistant organism from farm environments to
humans [10].

Safe milk should not contain residues of antibiotic
[11]. These residues are a result of treating dairy cattle
with antibiotic and not with holding milk [12, 13].
Antibiotic residues may also impact the manufacturing
process of milk products [14, 15]. Antibiotic residues
occur in milk supplies throughout the world, in some
relatively unregulated markets, antibiotic residues may
exist in 8-15% of total bulk tank loads [16].

Purpose of antibiotic sensitivity testing is to
determine the susceptibility of bacteria to various
antibiotics. This standardized test is used to measure the
effectiveness of a variety of antibiotics on a specific
organism in order to prescribe the most suitable antibiotic
therapy [17].

The present study was initiated with the objectives of
estimating preservative in milk supply to Khartoum State
and detection of antibiotic residue in milk. Isolation and
identification of some pathogenic bacteria associated with
antibiotic contaminated milk were also investigated.

MATERIALS AND METHODS

Sources and Collection of Milk Samples: This
investigation was based on collection of 120 raw milk
samples during winter season; January — February 2005
(120 samples) and 120 raw milk samples during summer
season. June — July 2005 from farms (n=9) and sale points
(n=9) in Khartoum State. The milk samples were
collected from Khartoum (80 samples), Khartoum North
(80 samples) and Omdurman (80 samples) during summer
and winter (forty samples each). The milk samples were
collected into clean sterile bottles and transported in an
ice box to the laboratory of the Department of Dairy
Production, Faculty of Animal Production, University
of Khartoum, where examinations of the milk samples
were done.

Detection of Chemical Residues: The presence of
formaldehyde was indicated by the appearance of the blue
color on the addition of a 1% ferric chloride solution in
concentrated sulphuric acid and the presence of
hydrogen peroxide was indicated by the addition of a
small amount of Paraphenylene diamine solution to the
milk [18]. The presence of boric acid involves the reaction
betweenit and Polyhydroxy compounds such as
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glycerol to from an organic boric acid and the alkalinity
of ash was done according to Foley et al. [18].

Detection of Antibiotic Residues: Petri dishes continuing
nutrient agar inoculated with Bacillus subtitles were
used to estimate antibiotic residues in milk samples [19].
Total antibiotic and sulphonamide kits (Bio-x diagnostic,
Belgium) were also used for the detection of antimicrobial
substance in milk samples according to the manufactures
instructions.

Microbiological Examination: Sterilization, preparation
of media and culturing methods were done according
to the standard procedures [20]. The predominated
microorganisms from morphologically different colony
types; from milk contaminated by antibiotic residues were
selected from plate count agar. The identification of
pure bacterial isolates was done as described before
[20, 21].

Sensitivity Test: Sensitivity test was done on diagnostic
sensitivity test media using Mueller and Hinton agar
media [22]. The results were recorded as resistant,
intermediately sensitive or sensitive according to the
diameter length as described by manufacturers.

RESULT AND DISCUSSION

Milk samples contaminated by formaldehyde were
found to be high in the sale points compared to those
collected from farms (Table 1). This could be due to the
milk sellers who might add chemical preservatives to milk
in order to increase its shelf life. However most of the
samples which showed alkalinity of ash and hydrogen
peroxide were found in the milk samples which were
collected from the farms (Table 1). A decrease in total
bacterial counts at six hours after the addition of
hydrogen peroxide was reported [23]. It was also
observed that the keeping quality of milk with hydrogen
peroxide increased compared with untreated milk [4]. The
boric acid was not detected in the milk samples collected
during the present study.

Table 1 showed that positive milk samples for
antibiotic and sulphonamide residues were high compared
to those collected from many farms, which might be due
to misuse of antibiotics [11]. They noticed that in most of
the farms, the farmers are used to mix milk from many cows
in bulk tank or container, hence the concentration of many
antibiotics in samples of milk were diluted. Similarly
the sellers in the sale points also mix all milk
collected from many farms. In spite of this numbers
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Table 1: Incidence and frequencies of chemical preservation in milk samples

Location Sources Formal dehyde Hydrogen peroxide Boric acid Alkalinity of ash
Khartoum Farms 0 1(2.5%) 0 0

Sale points 2 (5.0%) 0 0 0
Total 2(2.5%) 1(1.25%) 0 0
Khartoum North Farms 1(2.5%) 0 0 3(7.5%)

Sale points 2 (5.0%) 0 0 0
Total 3 (3.7%) 0 0 3(7.5%)
Oumderman Farms 0 0 0 0

Sale points 0 0 0 1(2.5%)
Total 0 0 0 1(1.25%)
Khartoum State* 5(2.08%) 1(0.41%) 0 4 (1.6%)
*Qver all mean (summer and winter) for all samples
Table 2: Incidence and frequencies of antibiotic and sulfonamide in milk samples collected from different locations in Khartoum State
Location Sources Antibiotic kits Disk assay Sulphanomide
Khartoum Farms 8 (20%) 8 (20%) 2 (5.0%)

Sale points 5(12.5%) 4 (10%) 3(7.5%)
Khartoum State 13 (16.25%) 12 (15%) 6 (7.5%)
Khartoum North Farms 3 (7.5%) 3(7.5%) 2 (5.0%)

Sale points 5(12.5%) 6 (15%) 3(7.5%)
Khartoum State 8 (10%) 9 (11.25%) 5(6.25%)
Oumderman Farms 4 (10%) 2 (5.0%) 3 (7.5%)

Sale points 5(12.5%) 5(12.5%) 2 (5.0%)
Khartoum State 9 (11.25%) 7 (8.75%) 5(6.25%)

Khartoum State* 30 (12.5%)

28 (11.66%) 16 (6.66%)

*QOver all mean (summer and winter) for all samples

Table 3: Antimicrobial susceptibility tests for the isolated potential pathogenic bacteria from raw milk samples contaminated with antibiotics residue

Staphylococus Streptococcus  Corynobacterium — Escherichia Citrobacter Klebsiella Pseudomonas Proteus

Bacteria aurous (%) pyogenes (%) ovis (%) coli (%) koseri (%) aerogenes (%) aeruginosa (%) Mirabilis (%)
Antibiotic S 1 R S 1 R S 1 R S I R S 1 R S 1 R S 1 R S 1 R
Gentamicin (gm10) 62.5 12.5 25 25 25 50 50 50 0 60 20 20 66.7 333 0 50 50 0 0 0 100 100 0 0
Penicillin 37.5 12.5 50 25 0 75 50 0 50 20 20 60 16.7 333 50 50 0 50 0 50 50 0 0 100
Cephalexin (pr30) 25 625 125 25 50 25 0 100 0 20 40 40 16.7 50 333 50 50 0 50 0 50 0 100 0
Tetracycline (te30) 375 50 125 75 25 0 0 100 0 40 O 60 333 16.7 50 50 0 50 50 0 50 100 0 0
Colxacillin (cx5) 25 125 625 0 25 75 100 O 0 20 0 80 0 333 66.7 0 50 50 50 0 50 0 0 100
Erythromycin (e15) 25 375 375 25 25 50 50 0 50 0 50 50 16.6 16,6 66.7 0 50 50 50 50 0 100 0 0
Clindamicin (cd2) 125 25 625 0 25 75 0 50 50 40 60 16.6 50 333 50 0 50 0 50 50 0 100 0
Chloramphenicol (ch30) 75 25 0 75 25 0 100 0 0 40 40 20 66.7 333 0 50 50 0 0 0 100 100 0 0
Pipercillin (pc100) 75 125 125 50 25 25 50 50 0 60 40 O 66.7 333 0 50 0 50 0 50 50 0 100 0
Ampicillin (as20) 125 25 625 0 25 75 50 50 0 0 60 40 16.6 16.6 66.7 0 50 50 0 0 100 0 0 100

S: sensitive I: intermediate R: resistance

of positive samples of raw cow milk (Table 2), it was
demonstrated that venders are used to add antibiotics to
milk in order to preserve and increase shelf life, which
supported the previous work [11]. The residues of
antibiotics are harmful to humans, resulting into therapy
failure and development of antibiotic resistant organisms
[6, 24, 25]. Moreover antibiotics residues in milk are
undesirable for public health and for technological
reasons [14]. The presence of antibiotics in the milk
samples of most of the studied farms might be due to the

fact that during winter when weather becomes cold,
diseases such as pneumonia increased and farmers used
antibiotics to treat animals, therefore antibiotics residue
transferred into milk. Also it might indicate the increase of
awareness among the animal owners, which could be
attributed to the increased education levels and increased
veterinarian visits during animal treatment. The high
awareness was also observed from our informal
discussion with some of the farmers and milk sellers who
supply clean milk.
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The present study showed the isolation of 8 potential
and opportunistic pathogens from milk samples obtained
from both farms and sales points. The isolates were found
as Staphylococcus aureus (8; 26.66%), Streptococcus
pyogenes (4; 13.33%), Corynebacterium ovis (2; 6.66%),
E. coli (5; 16.66%), Citrobacter Kasseri (6; 20%),
Klebsiella aerogenes (2; 6.66%) and Pseudomonas
aeruginosa (2; 6.66%). However one isolate (3.33%)
found in milk was identified as Proteus mirabilis
(Table 3). More or less similar bacteria from raw milk
from both farms and sales points in Khartoum North
were isolated previously [25]. The presence of those
bacteria in milk suggested contamination from various
sources, which may include animal, human, environment,
utensils and other [7]. The high numbers of the isolated
microorganisms not only contaminate the milk but also
multiply and grow in it [26]. This might be due to the fact
that milk is a good nutritive medium for the growth of
microorganisms, especially with poor sanitary procedures
[26, 27] and lack of the cooling facilities [7]. Moreover the
higher incidence of isolated bacteria was found to be
Citrobacter kasseri followed by E. coli (Table 3).
This might be due to the improper hygiene and
sanitation, poor cleaning and marketing environment in
addition to primitive system of transportation and
marketing [28]. The presence of Corynobacterium ovis
might indicate that the milk from sheep was mixed with
cow’s milk as it was noticed that sheep and cows were
found in same farm.

Multiple resistances of the isolated bacteria were
found in the tested antimicrobial agents. Penicillin,
cilndanycin and ampicillin  showed the highest
resistance (Table 3). This is an alarming result since those
antibiotics are commonly used in most of farms in Sudan.
Staphylococcus aureus showed high resistance to
chloramphencol in the present study. The low resistance
towards Chloramphenicol might be due to the uncommon
use of this antibiotic in the local dairy farms, moreover
penicillin was reported as the least effective antimicrobial
agent [24, 25, 29]. Chloramphenicol showed the best
antimicrobial effect against the tested organisms followed
by gentamicin and piperacillin.

This study suggested that more efforts are needed to
enhance and promote farms and sale points of milk by
using screening confirmatory tests at sales points and
farms. Moreover, the ministries concerned should adopt
comprehensive strategy for ensuring a safe supply of
good quality milk. These strategies should include
promoting knowledge of farmers’ standards through
training and extension and the adoption of grading
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and quality testing of milk. Ultimately, the milk testing
programs should become component of the quality
process that should focus on production of high
quality milk.
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