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Abstract
In this study 300 milk samples (200 cows, 50 camels and 50 goats) were collected randomly from farms, sale
points and collection points in Khartoum State during winter and summer and investigated for antibiotics
residues. Detection of antibiotic residues was performed using two methods: Trisensor antibiotic test and
Modified One Plate Test. Also, isolation and identification of bacteria in antibiotic contaminated milk and their
resistance to some antibacterial agents were performed. Eighty (40%) of the collected cow milk samples were
positive to antibiotics residues, while all camel and goat milk samples were negative. Ten (12.5%) positive
samples were found during winter and 23 (28.75%) were detected during summer from collection points. The
positive samples from sale points (47, 58.75%) were 15 (18.75%) during winter and 32 (40%) during summer.
The isolated Staphylococcus aureus (2; 0.49%) and S. auricularis (4; 0.98%) were sensitive to ampicillin,
cephalaxin, cloxacillin and resistant to cefotaxime (75%). Bacillus cereus (18; 4.4%) showed resistance to
ampicillin, cephalaxin and cloxacillin (100%). Bacillus coagulans (3; 0.7%) and B. pummilus (4; 0.9) were
resistant to ampicillin and cloxacillin (100%). SimlarlyB. sphaericus (4; 0.9%) was resistant to cloxacillin (100%)
and B. amyloliquefanciens (3; 0.7%) was resistant to ampicillin and cloxacillin (100%). Klebsiella spp. isolates
showed resistant to cloxacillin (100%), ampicillin (66.7%) and cefotaxime (50%). All isolates of Moraxilla spp
showed resistance to ampicillin, cloxacillin, cefotaxime and cephalaxin. Escherichia and Enterobacter isolates
showed (100%) resistance to ampicillin, cloxacillin and cephalaxin. The present study concluded that the quality
of milk obtained from cows was lower compared to that of goats and camels. Also, high antibiotic residues were
found in the milk samples collected during summer. The study suggested that more efforts are needed to improve
milk hygiene and quality.
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1. Introduction
Antibiotics, as well as other veterinary drugs, are
available in Nigeria, making drugs easily accessible by
livestock farmers by the nomadic herdsman without
veterinary prescription (Olatoye and Ogundipe 2013).
Tetracycline, β-lactams and aminoglycosides are
among the frequently administered antibiotics in
livestock production (Diarra and Malouin 2014).
Penicillin residues in milk are considered a great public
health problem because of consumption of such
contaminated milk could result in severe and fatal
anaphylactic (allergic) reactions in penicillinsensitized persons (Salkind et al. 2001). Antibiotic
residues in foods are of public health concerns due to
transfer of antibiotic-resistant bacteria to humans as
well as toxic effects that include carcinogenicity,
mutagenicity, nephropathy, hepatotoxicity, bone
marrow toxicity and allergy (Nisha 2008). It also
creates technical problems in the dairy industry by
interfering with the fermentation process through the
inhibition of starter cultures used in the production of
cheese and yoghurt resulting in financial losses (Padol
et al. 2015). Hence, milk and milk products containing
antibiotics are considered unsafe and unfit for human
consumption (Samanidou et al. 2007). Sulfonamides
are among the oldest groups of antibiotics, which are
widely used in the treatment of bacterial diseases in
dairy cattle (Chung et al. 2009). Richene (2007)
observed that for the treatment of sick cattle in Kosovo,
beta-lactam and sulfonamide antibiotics are used most
commonly by home-owner. Other types of antibiotics
are used too, such as tetracycline and macrolides
(Sulejmani et al. 2012).
Said Ahmed et al. (2008) detected the presence of
antibiotic residues in 38.9% of the examined milk
samples in Khartoum State with high occurrence in
sales points (55.6%) compared to those from farms
(22.2 and %). Similarly, El Zubeir and El Owni (2009)
showed that 12.25% and 6.66% of the milk samples
were contaminated with antibiotic and sulphanomide,
respectively. Khaskheli et al. (2008) detected 36.5%
positive beta-lactam antibiotics residues in unpasteurized market milk using microbial screening test
and HPLC methods. Addo et al. (2010) found 3.1% of
raw cow milk samples were contaminated with
antibiotic residues in Ghana. Moreover, Addoma et al.
(2015) found high contamination rates with
tetracyclines (34% and 31%), sulfonamides (31% and
29%), gentamicin (25% and 32%) and streptomycin
(19% and 26%) in raw and heated milk samples
respectively, collected from South Darfur, Sudan.
However neomycin was not detected,
The use of antibiotics in livestock is considered as
one of the reasons for increased occurrence of
antibiotic resistant strains of bacteria in both animals
and human beings (Callie et al. 2012). Sierra et al.
(2009) and Carlos (2010) found that antibiotic abuse
is one or perhaps the most important cause of the high
prevalence of resistance among bacteria. This includes
the use of wrong antibiotics, wrong doses, or the use of
antibiotics for diseases that cannot be treated with
antibiotics. For instance, several resistant species of
bacteria particularly members of the Staphylococci,
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Enterococci, Klebsiella pneumoniae, and Pseudomonas
spp, are now a common phenomenon in health care
institutions (Francis et al. 2005). Yagoub et al. (2005)
found that bacteria isolated from raw milk
(Staphlycoccus aureus, Citrobacter spp, Shigilla spp, E.
coli and Enterobactor spp) showed wide range of
multiple resistance to the tested antimicrobial agents
(pencillin, clindamycin, amoxicillin and ampcillin).
However, chloramphenicol showed the best
antimicrobial effect against the tested organisms
followed by gentamicin, novobiocin and carpencillin. El
Zubeir et al. (2006b) found that Staphphylococcus
aureus resisted to tetracycline, penicillin and
amoxicillin cluveneic acid, while most of E. coli strains
showed resistance towards erythromycin, tetracycline
streptomycine and sulfamethoxazole-trimethoprim
and kanamycin. The coagulase-negative staphylococci
were highly resistant to penicillin (37.4%), as well as
several other antibiotics (Asaminew and Eyassu 2010).

2. Material and methods
Sources and collection of milk samples
This investigation was based on collecting raw
milk samples from different farms, collection centers
and sale points in Khartoum State (200 milk samples
from cows’ milk, 50 milk samples from camels’ milk
and 50 milk samples from goats’ milk). The samples
were collected during summer and winter seasons in
order to study the presence of antibiotic residues and
to isolate and identify the dominant bacteria that
associated with the milk containing antibiotic residues.
The samples were collected into clean sterile
bottles and transported into an ice box (4-5oC) to the
laboratories of University of Khartoum for analysis.
The examination of the milk samples was performed at
the Department of Dairy Production, Faculty of Animal
Production and the Department of Food Hygiene and
Safety Faculty of Public and Environmental Health.
Microbiological examination
The identification was done on the isolates from
milk containing antibiotic residues.
Sterilization
Glass wares such as Petri dishes, test tubes,
pipettes, flasks and bottles were sterilized in a hot oven
at 160oC for one hour. Distilled water, tips and culture
media were sterilized by autoclaving for 15 minutes at
121oC (Barrow and Feltham 1993).
Preparation of samples and media
The samples were initially shaken and the serial
dilutions were made by taking 1 ml of milk samples
into 9 ml sterile ringer's solution using a sterile pipette.
Serial dilution was prepared (10-1-10-8) according to
Harrigan and McCance (1976). Then 0.02 ml from
selected dilution was carefully transferred into Petri
dishes using a sterile automatic pipette.
All media were obtained in dehydrated forms and
prepared according to the manufactures’ instructions.
Plate count agar (KGaA64271) and MacConkey agar
were used for the primary culturing of milk samples.
Isolation of cultures
Sub-culturing of the primary isolates from solids
media to solids media was done by picking of part from
a typical and well defined colony with a sterile wire
loop and streaked over fresh plate. Each organism was
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subculture on its selective medium. From solids media
to liquid media was done by picking part of a colony
with the sterile wire loop and transferred into the
liquid medium. From liquid to solids media was done
by streaking a loopfull of the culture on the solids
medium. Then the inoculums were spread quickly over
the surface of the medium by using a sterile glass rod.
The plates were then left to dry for 15 minutes before
incubation (Harrigan and McCance 1976).
Incubation of cultures
All inoculated solids and liquid media were
incubated aerobically at 37oC for 24-48 hours.
However, MR- VP medium was incubated at 37oC for 2
days and sugars, Koser citrate, OF, and urea medium
were incubated at 37oC for 3 up to 7 days.
Examination of cultures
Cultures on solids media were examined with
naked eyes for growth and colonial morphology,
whereas liquid media were examined for growth by
change in color and accumulation of gases in sugars
media (Barrow and Feltham 1993).
Purification of isolates
The
predominated
microorganisms
from
morphologically different colony types were selected
from plate count agar or MacConkey agar. These
isolates were purified by sub-culturing of well isolated
typical colony into nutrient agar plate (S.d Fine Chem.
Ltd 74056). The sub-culturing was repeated until pure
colony was obtained by examination of it visually and
by Grams stain. The cultures were then kept in a
refrigerator at 4oC until used.
Identification of isolated bacteria
The identification of pure bacteria isolated was
based on the primary tests, secondary biochemical
tests and sugars fermentation tests. The primary tests
used include Gram reactions (Harrigan and McCance
1976), catalase test, oxidase test, oxidation
fermentation test (OF), glucose test, motility test,
ability to grow in air and test for ability for anaerobic
growth (Barrow and Feltham 1993).
The secondary biochemical tests used for
identification of Gram positive bacteria include Vogues
Prokauer (VP), nitrate, methyl-D-glucose pyranoside,
L-arginine and urease. The sugars used sugars
fermentation tests were fructose, mannitol, sucrose,
lactose, mannose, maltose, xylose, raffinose and
malibinuse (Barrow and Feltham 1993 and Sanousi et
al., 2015). Also coagulase test was used for
differentiation of staphylococci (Barrow and Feltham
1993).
The secondary biochemical tests used for
identification of Bacillus spp. include Vogues Prokauer
(VP), citrate utilization, starch hydrolysis and growth
at 10% NaCl and sugars fermentation tests that include
glucose, saliain and xylose. The secondary biochemical
tests used for identification of Gram negative bacteria
were methyl red (MR), Vogues Prokauer (VP), Indole,
Urease, citrate utilization and hydrogen sulphide and
lactose fermentation (Barrow and Feltham 1993).
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Antibacterial sensitivity test
Sensitivity test was done by suspending 5 ml
quantities of sterile nutrient broth in 15 mm capped
tubes. One drop of bacterial suspension was
transferred using sterile Pasture pipette and put on
diagnostic sensitivity test media (Mueller and Hinton
agar media). The Petri dishes were moved in around
motion to spread the suspension on the media surface.
The antibiotics discs were placed firmly on the
inoculated plates on the middle of the media surface.
The plates were allowed to stand at room temperature
for 3 hours to allow antibiotic diffusion. The plates
were then incubated at 37oC overnight. The results of
this test were recorded by measuring the diameter of
inhibition zone around the disc of each antibiotic
(Baker and Breach 1980). Zone of inhibition
(clearings) around the disc papers were measured
with ruler. The diameter of each zone including the
disc diameter was recorded and compared with the
size of control strains, which has values listed in a
standard (Baner et al. 1966).
Milk antibiotic residue detection methods
Modified one plates test
To detect the antibiotic residues in the collected
samples of milk, sterile paper discs were impregnated
with milk from each sample using sterile forceps. The
latter were added to dishes of nutrient agar with and
overnight broth culture of Bacillus subtilis. The plates
were examined after incubation at 37oC for 24 hours.
An inhibition zone around the paper discs were
considered as positive result (Koenon et al. 1995).
Vegetative cells of Bacillus subtilis were added to
nutrient agar plates (S.d Fine Chem. Ltd 74056) after
being grown in nutrient broth (Hi Media M 002). Then
one ampoule of lyphphilized culture of Bacillus subtilis
was opened and rehydrated with one ml of nutrient
broth. The content was mixed with sterile loop and
transferred into test tube of nutrient broth. Plates of
nutrient agar were incubated using one drop of
suspension from each culture and incubated at 37oC
overnight and inoculated into Petri dishes of nutrient
agar and left to dry on the bench.
Tri sensor antibiotic test
The beta-lactams, sulfamides and tetracycline are
simultaneously detected in milk samples. Two hundred
μl of milk were added to the reagent microwell and hey
were incubated at 40°C for three minutes. Then one
dipstick was dipped into the reagent microwell and the
incubation was continued for 3 minutes at 40°C. After
that, the color intensity of test lines was read and
compared with the control line.

3. Results
Thirty-three (41.25%) of the detected positive
samples were found in the collection points, 10
(12.5%) of them were detected during winter season,
and 23 (28.75%) during summer season. Similarly, the
milk samples collected from the sale points revealed 47
(58.75%) positive samples; 15 (18.75%) of the
positive were found during winter and 32 (40%) of
them were detected during summer (Table 1).
Whereas all of the milk samples collected from the
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Table(1): Occurrence of antibiotics residues in dairy animals in Khartoum State using two detection
methods.
Species
Sources
Winter
Summer
Total (%)
Collection points
10 (12.5%)
23 (28.75%)
33 (41.25%)
Cows
Sale points
15 (18.75%)
32 (40%)
47 (58.75%)
Farms
0
0
0
Collection points
0
0
0
Goats
Sale points
0
0
0
Farms
0
0
0
Collection points
0
0
0
Camels
Sale points
0
0
0
Farms
0
0
0

different dairy farms showed negative results for the
antibiotics residues using the two detection methods.
Bacterial isolates
The isolated bacteria from raw cow milk samples
contaminated with antibiotics (Table 2) were found as
2 (0.49%) S. aurous, one sample detected from the sale
points and one from the collection point during
summer season, 4 (0.98%) isolates of S. aurularis were
found in the milk samples, three samples from the sale
points and one sample from the collection points, two
samples were detected during winter and summer
season. Also, three (0.73%) isolates of Kelbesilla spp.
were found; two samples were detected from the
collection points and one from the sale points, one
sample was detected during winter and two of them
during summer season. Six (1.4%) isolates of Mroxella
spp. were found; two of them were found in the milk
samples collected from the sale points and four from
the collection points, five isolates were detected during
summer and one isolate was found during winter
season. The two (0.5%) isolated Enterobactor spp.
from the sales points were detected during summer
season. Similarly, six (1.4%) isolates of Escherichia
spp., four of them were detected from the sale points

and two from the collection points, one isolate was
found during winter and five during summer season.
Twenty six (6.6%) isolates of Bacillus licheniformis
were isolated from the collected milk samples, 15
species from the sales points and 11 from the
collection points, nine isolates during winter and 17
during summer season. Three (0.7%) isolates of B.
coagulns were also found, two of them were detected
in the sale points and one from the collection points
during summer season (Table 2). Four (0.9%) isolate
was identified as B. sphaericus, two of them were
detected from each of the sales points and the
collection points. They were found as one isolates
detected during winter and the three during summer
season. Three (0.7%) isolates of B. amyloiquefaciewns
were detected from the sales points, two of the isolates
detected during winter and one during summer season.
The present results also found 18 (4.4%) isolates of B.
cereus were detected, 11 and 7 isolates were found
during summer and winter seasons, respectively.
Moreover 10 of them were from the milk samples
collected from the sale points and 8 from the collection
points.

Table(2): Frequency of isolated bacteria from raw cow milk samples contaminated with antibiotic residues
in sale and collection points in Khartoum State.
Source
Season
Bacteria species
Total
Sum
Sale points
Collection points
Winter
mer
S. aureus
1
1
2
2 (0.49%)
S. auricularis
3
1
2
2
4 (0.98%)
Klebsiella spp.
2
1
1
2
3 (0.73%)
Moraxella spp.
2
4
5
1
6 (1.4%)
Enterobacter spp.
2
2
2 (0.5%)
Escherichia spp.
4
2
1
5
6 (1.4%)
B. licheniformis
15
11
9
17
26 (6.6%)
B. coagulns
2
1
3
3 (0.7%)
B. pumilus
3
1
4
4 (0.9%)
B. spherieus
2
2
1
3
4 (0.9%)
B. amyloiquefaciens
3
2
1
3 (0.7%)
B. cereus
10
8
7
11
18 (4.4%)

Antibiotic sensitivity test
The isolated S. aureus (2; 0.49%) and S.
auricularis (4; 0.98%) were sensitive to ampcillin,
cephalaxin, cloxacillin and resistance to cefotaxime. B.
cereus (18; 4.4%) showed resistance towards
ampcillin, cephalaxin and cloxacillin (100%), while
sensitive to cefotaxim (27.7%). Bacillus coagulans (3;
0.7%) and Bacillus pummilus (4; 0.9) were resistance
to ampcillin and cloxacillin (100%), however they
were sensitive to cephalaxin (33.3% and 50%,
respectively). Bacillus sphaericus (4; 0.9%) was
sensitive to ampcillin (25%), cephalaxin (75%) and

cefotaxime (50%) and resistance to cloxacillin (100%).
Bacillus amyloiquefamciens (3; 0.7%) were resistance
to ampcillin, cloxacillin and cefotxime (100%). Bacillus
lichearformis was resistance to ampcillin and
cloxacillin (100%) and sensitive to cefotaxime (67.93)
and cephalaxin (75%). Klebsilla isolates showed
sensitivity to ampcillin (33.3%), cephalaxin (100%),
cefotaxime (50%) and resistance to cloxacillin (100%).
All isolated of Moraxilla spp showed resistance to
ampcillin, cloxacillin, cefotaxime and cephalaxin.
Escherichia and Enterobacter isolates showed

Warsma et al., VMPH 1(1);2020: 15-21

19

resistance to ampcillin, cloxacillin and cephalaxin, as
shown in Table 3 and 4.
Table(3): The overall antimicrobial susceptibility test for the isolated bacteria from raw cow milk
contaminated with antibiotics residues
Antibiotic
Organisms

Ampcillin

Cephalaxin

Cefotaxime

Cloxacillin

+
–
–
–
–
+
–
–
+
–
–
–

+
+
–
+
+

+
+
+
+
+
+
–
+
+
–
+
+

–
–
–
–
–
–
–
–
–
–
–
–

S. aureus
S. auricular
Bacillus cereuc
Bacillus coagulans
Bacillus pummilus
Bacillus sphaericus
Bacillus amyloique famciens
Bacillus lichearformis
Kelbsiella spp
Moraxella spp
Escherichia spp
Enterobacter spp

+
+

+
+
–
–
–

Table(4): Antimicrobial susceptibility test for the isolated bacteria from raw cow milk contaminated with antibiotics residues (%).
Antibiotic
Organisms

S. aureus
S. auricular
Bacillus cereuc
Bacillus coagulans
Bacillus pummilus
Bacillus sphaericus
Bacillus amyloiqueamciens
Bacillus lichearformis
Kelbsiella spp
Moraxella spp
Escherichia spp
Enterobacter spp

Ampcillin
S
100
0
0
0
0
25
0
0
33.3
0
0
0

I
0
0
0
0
0
75
0
0
66.7
0
0
0

Cephalaxin
R
0
I00
100
100
100
0
100
100
0
100
100
100

S
100
75
0
33.3
50
75
75
0
100
0
0
0

4. Discussion
The milk samples contaminated with antibiotics
from sale points were higher than the samples
collected from collection points (Table 1). This might
be because milk sellers mix different milk from any
sources and used to add antibiotics to milk to preserve
and prolong its shelf life (Said Ahmed et al. 2008). The
residues of antibiotics are harmful when transfer to
human through milk resulting in therapy failure and
development of antibiotics resistant organisms
(Yagoub et al. 2005; El Zubeir et al. 2006; El Zubeir et
al. 2012). The present result supported El Zubeir and
El Owni (2009) who showed that 6.66% and 12.25% of
the milk samples were contaminated with antibiotic
and sulfonamide, respectively. Similarly, Addoma et al.
(2016) reported that contamination with beta-lactams
was higher in milk samples collected from the sale
points (37%) than in the samples from dairy farms
(32%), The values were higher than that reported by
Movassagh and Karami (2010) who found 5% of raw
milk samples were positive for antibiotic residues.
They indicated that the variation might be due to the
differences of drug that used in the study areas and
also variation in the drug withdrawal period of the
antibiotics used. Values were on line with Sulejmani et
al. (2012) who found that out of 127 samples of milk,
al.
2006).
Also,
in
many
cases,
cows
wet conditions and was possibly contaminated with
soil, in which B. cereus is abundant. B. cereus count
was four times higher (201 cfu/mL) when cows had
been housed compared to on pasture; 50 cfu/mL

I
100
25
0
66.7
50
25
25
0
0
0
0
00

Cefotaxime
R
0
0
100
0
100
0
0
100
0
100
100
100

S
0
50
27.7
0
25
50
76.93
75
0
0
0
0

I
100
50
55.7
100
75
50
23.07
25
100
0
100
100

Cloxacillin
R
0
0
16.6
0
0
0
0
0
0
100
0
0

S
0
0
0
0
0
0
0
0
0
0
0
0

I
0
0
0
0
0
0
0
0
0
0
0
0

R
100
100
100
100
100
100
100
100
100
100
100
100

64 were contaminated with beta-lactam residues, and
24 with sulfonamide residues. Khaskheli et al. (2008)
found that in Pakistan, 36.5% of the total of raw milk
samples were contaminated with beta-lactam residues.
Similarly, in Turkey, Kaya and Filazi (2010) confirmed
the presence of beta-lactam residues in 44% out of the
total of 1109 raw milk samples analyzed in Kenya, 21%
showed contamination with antibiotic residues. Also, in
Germany, Kress et al. (2007) reported that 1.6% of the
samples showed the presence of sulfonamide residues.
However, a study conducted by Tolentino et al. (2005)
in Mexico using the screening method, showed the
number of samples detected with sulfonamide residues
amounted to 51.3% of the total of analyzed samples.
However, Chung et al. (2009) found the presence of
sulfonamides was verified only in 4 samples out of 269
in the Republic of Korea.
The higher incidence of isolated bacteria was
found to be B. lichearformis followed by B. cereus
(Table 2). This might be due to the improper hygiene
and sanitation condition, poor cleaning and marketing
environment in addition to primitive system of
transportation and marketing (Elmagli and El Zubeir
2006a). Feeding silage contaminated with B. cereus
spores has been previously associated with the B.
cereus
spore
count
(Magnusson
et
were
fed
silage
that
was
harvested
in
(O,Connell et al. 2013). The bacteria isolated (S. aureus,
S. auricularis, Klebsiella, Moraxella, Enterobacter,
Escherichia, B. coagulns, B. pumilus, B. spherieus) from
from the milk in the present study showed wide range
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of multiple resistances to the tested antimicrobial
agents. The results supported Megersa et al. (2012)
who isolated Staphylococcus aureus (53.5%);
Streptococcus agalactiae (26.5%), E. coli (12.5%),
Klebsiella spp (2.5%) and Enterobacter spp (5%) from
mastitis
positive
quarters.
Prevalence
of
Staphylococcus aureus indicated contagious mastitis
was prevailing in studied farms, which is associated
with unhygienic milking practice and poor herd health
management (Megersa et al. 2012). E. coli O157:H7
and Salmonella spp were isolated from 10.1% of raw
milk samples in Tanzania (Dagmar et al. 2013). Also,
Pant et al. (2013) reported that fifty samples, from all
the samples were containing E. coli and Micrococcus,
40 samples were containing Lactobacillus, 35 samples
were containing Salmonella and 30 samples were
containing S. aureus, Klebsiella and other bacterial
strains in India. S. aureus, Bacillus sphaericus and
Kelbsiella were more sensitive to Ampcillin, Cephalaxin
and Cefixime. Bacillus coagulans, Bacillus pummilus,
Bacillus sphaericus and Bacillus lichearformis were
sensitive to Cephalaxin and Cefixime. However, all the
isolates were resistant to Cloxcillin. Bacillus species
were resistant to Ampicillin except Bacillus sphaericus.
Moraxella, Escherichia Enterobacter and Citrobacter
were resistant to Ampicillin and Cephalaxin. This
indicated these antibiotics are commonly used in milk
by sellers and farmers. In antibiotic sensitivity test, the
isolates of S. aureus were found to be resistant to
penicillin, Pant et al. (2013) found that E. coli was
resistant to tetracycline and Salmonella was resistant
to penicillin, while Klebsiella were resistant to
penicillin, chloramphenicol and erythromycin. These
studies supported El Zubeir et al. (2006) and El Zubeir
et al. (2012).

5. Conclusion
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