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 المستخلص
تم اعداد هذه الدراسة للكشف عن وجود بقايا المضادات الحيوية فى الالبان والمقارنة بين 

تم اعداد استيبان للحصول على معلومات بشأن . ن الاختبارات المعملية المستخدمةم نوعين

الحالة الصحية للمزارع، أنواع الأدوية المستخدمة وإدراة المزرعة، مدى معرفة المزارعين 

 .عن ظهوربقايا الادوية فى المنتجات الحيوانية

. لثلاثة فى ولاية الخرطوممزرعة و مركز توزيع فى المدن ا 47عينة لبن من  734جمعت 

من % 90التهاب الضرع و امراض الجهاز التنفسى اكثر الامراض شيوعا فى وقد كان 

%). 27.7( يليه التتراسيكلين %) 61.7(كان البنسلين هو اكثر الادوية استعمالا. المزارع

بها مع اظهرت الدراسة انه لا يتم عزل الابقار التى تحت العلاج من تلك السليمة و يتم حل

بلغت نسبة المزارعين الذين لا يمتلكون المعلومات الكافية عن وجود بقايا . بعضها البعض

من جملة % 72.3، كما تم ملاحظة غياب الاشراف البيطرى فى .%85الادوية فى اللبن 

  .المزارع التى تم زيارتها

من جملة العينات % 33.1للكشف عن المضادات الحيوية، Delvotest Kitعند استخدام 

% 23.2من هذه العينات كانت من المزارع بينما % 42.4. اظهرت نتيجة موجبة للاختبار

حيث  disc assay و Delvotest Kitتم اجراء مقارنة بين كل من. كانت من مراكز التوزيع

من العينات % 75.1رنة بـمن العينات نتيجة ايجابية للاختبارين مقا% 12.8اظهرت 

تم حساب اختبار كابا لمعرفة مدى التوافق بين الاختبارين وكان التوافق  . أظهرت نتيجة سالبة

  %.78.3بينما كانت نسبة التوافق  0.47بينهما 
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خلصت الدراسة إلى أن الحالة الصحية بالمزارع التي تمت زيارتها كانت متوسطة مع عدم 

 .الكافية عن وجود بقايا الأدوية في اللبن معرفة المزارع بالمعلومات
 

Abstract 

Seven hundred thirty four stratified random raw milk samples were 
collected from forty seven dairyfarms and sale points, to detect antibiotic 
residues and to compare between the Delvotest kit and Disc assay 
methods. 

A direct interview (questionnaire) was used to collect data regarding the 
hygienic practices, management and antibiotic brands from dairy farms in 
Khartoum State. 

Mastitis and respiratory diseases were found in about 90% of the farms. 
The most frequent antibiotic used was Penicillin in 61.7% of the farms, 
while tetracycline was used in 27.7% of the farms. It was also found that 
antibiotic treated cows were milked together with the healthy ones. Eighty 
five percentof the farmers lacked the necessary information about 
antibiotic residues and appearance in food material, and the absence of 
veterinary supervision was observed in 72.3% of visited farms. 

From the total number of samples tested using Delvotest Kit, 33.1%  of 
samples were  positive, out of which 42.4%  were from the farms milk 
while 23.2%  were from sale points. 
Milk  samples were also  tested using the two tests, 12.8% of  the samples  
were positive in both tests , while  75.1% were negative in both tests. 
When using the Kappa statistic the agreement between the two tests was 
0.47 ( moderate agreement)  and the percent aggrement was 78.3% . 
In conclusion,the study showedthat most farms are in moderate hygienic 
conditions with the frequent use of antibiotics and farmers lack the 
knowledge about the withdrawal period leading to the presence of the 
antibiotics in milk. 
 
Key words: milk, antibiotics residues, disc assay, Delvotest, Sudan  
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Introduction 

Milk can be defined as the product of milking of  healthy cows under 
good conditions of hygiene. It must satisfy the standard quality criteria 
(microbiological and nutritional) so as consumers be confident that their 
milk supply is free from contaminates or residues of pesticides, drugs, or 
antibiotics (Peter et al, 2003). 
Raw milk can be contaminated with residue of anti-microbial agents 
which are used to treat a variety of diseases or added intentionally to 
increase  the usable life of the product. It was reported that 80% of 
conventional dairy herds use antibiotics for treatment of mastitis which 
was the first diseaseand remains the most common reason for 
administration of antibiotics in cattle (Barros et al 2011, Zwald et al., 
2004).   
Milk supplies containing higher concentrations of penicillin are not 
acceptable and the presence of beta–lactam antibiotics in milk represents 
a potential hazard to consumers, because of their allergenic properties and 
inhibitory effect on culturing processes of fermented milk products. The 
residues maybe also responsible for the development of resistant strains of 
bacteria (Peter et al , 2004). 

Detection of beta–lactam antibiotics is becoming an important priority in 
the dairy industry. An easy, reliable and accurate test is necessary. Several 
methods are in use including the disc assay technique, immunological 
(Charm II test), microbial inhibition (Delvotest SP) tests, 
chromatographic, immunochemical, receptor and enzyme-based tests 
have been developed for the detection of drug residues in milk.(Peter et al 
, 2004, Seyda and Ayhan,2010). 
 Microbiological disc assay utilizes the genus Bacillus because of its high 
sensitivity to the majority of antibiotics. Delvotest is a multiple microbial 
inhibitor test usable to detect antimicrobial agents such as beta-lactam and 
sulpha compounds (Peter et al, 2003) .It  is an economic, easy-to-use 
screening test giving results within a relatively short period (2.30 to 3.00 
h).  
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  Handling of raw milk is a big problem in Sudan as dairy farms are 
located in different remote areas with minimum infra-structure. In 
addition to the prevailing hot climate of the country with lack of cooling 
facilities, and the absence of general hygiene and sanitation measures in 
the farms, appreciable amount of milk is spoiled while in transit. 
Therefore the use of antibiotics and other milk additives are being widely 
practiced in the country (Mohammed , 2011a, Salman  and  El Nasri, 
2011).  

Accordingly,  the present study was conducted toevaluate the general  
hygienic status  of the dairy farms in Khartoum State, to detect any  
contaminates or residues in milk with antibiotics using Delvotest kit and 
disc assay and to compare between these two methods. 

Materials and Methods 
Sample collection: 
 A questionnaire was designed and distributed to gather information from 
different  dairyfarms in Khartoum State (which include 3 municipalities: 
Khartoum , Khartoum North and Omdurman) during the period from 
August to December 2011. The general hygienic status of the farms, 
diseases present, the extent of antibiotics usage, and the awareness of the 
effects of antibiotic residues by the farmers, presence of veterinary 
supervision were investigated. 
Seven hundred thirty four stratified random milk samples were collected 
in sterile tubes from farms and sale points. 
Antibiotic detection: it was conducted using two methods: 

i) The disc assay method which was described by APHA, (1985).   
Sterilized agar was inoculated with 1 ml of broth culture of 
Bacillusstearothermophilus. Using a clean sterile forceps, a disc was 
removed from the vial and immersed into the milk sample until it was 
soaked and then the disc was removed and placed on the agar surface. 
The plates were then inverted and incubated at 37 – 38 °C for 24 
hours, till growth became clear. The presence of antibiotic residues in 
the milk sample was indicated by the presence of inhibition zone of 
the growth of Bacillus S around the disc. Absence of antibiotic 
residues was indicated by the absence of inhibition zone around the 
growth. 
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    ii) The Delvotest SP kit was used as  described by the manufacturer 
(DSM, Netherlands). 100 µl of  milk sample was transferred to the 
ampoule containing nutrient agar embedded with Bacillus 
stearothermophilus spores and Bromocresol purpleindicatorand 
incubated for 2-3 hours. A clear color change purple to yellow 
indicates that the antimicrobial compounds are below the detection 
limits. A purple color indicates the presence of antibiotics at or 
above the detection limits of the test. 

iii) Statistical Analysis:  SPSS statistical programme was used for the 
analysis of the 
questionnaire.Kappa statistic was used to describe the association 
between the two methods (Gordis, 2004) 

 
Results 

A total of 734  milk  samples  were collected from the three municipalities 
of Khartoum State either from farms or sale points as shown in Table(1) 

Table (1): Total number of samples collected. 
 

Area Farms Sale points Total 

Omdurman 98 
44.5% 

122 
55.4% 

220 
30% 

Khartoum north 227 
60.7% 

147 
39.3% 

374 
51% 

Khartoum 55 
39.3% 

85 
60.7% 

140 
19.1% 

Total 380 
51.8% 

354 
48.2% 

734 
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Mastitis was found to be the most common disease in about 90% of the 
visited farms, while 68.8% of the farms showed the presence of mastitis 

together with other infectious diseases (Fig.2). All visited farms were 
found to use one or more type of antibiotics (Table 2). Penicillin was the 
drug of choice in 57.4% of the farms.  

 

During collection of milk samples, direct interview of the farmers was 
recorded in a questionnaire. The hygienic status of the farm was classified 
into3 criteria:  
 Good : if there is daily cleaning and removal of dung,general appearance 
of the farms (clean feeders, drinkers, milking utensils and an acceptable 
personnel hygiene of the workers, presence of sheds).Moderate: general 
appearance and the frequency of dung removal (twice a week).Bad: 
general appearance and irregular dung removal is practiced   
Most of the farms were in a moderate condition (45%)( Fig.1).Omdurma
area showed a high percentage of moderate to bad status of farms (76%
compared to other areas . 
 

 
Fig.1: General Hygeinic Status of the farms 

32, 3%

44.7%

23.4%

Good

Moderate

Bad



 
 
 
 
 
UofK. J. Ve
 

 

 
 Fig 2:Di

 
Table 2:

Are

 Omdu
Khartoum

Khart
 
This stud
residues 
relationsh
The trend
in 30%of
81% of t
alone. 

Pe
rc
ne

ta
ge

et. Med. & Anim

ifferent Typ

 Area * antib

ea 
Pen

urman 
m North 1
toum 

dy showed 
ofantibiotic

hip.  
d of isolating
f the farms. 
the farmers 

0
2
4
6
8

10
12
14
16
18

Fo
ot
ro
t

re
sp
ira

to
ry
 d
is
ea
se

m. Prod. Vol. 3

e of diseases

biotics cross

nicillin Tetra
81 4

12.5 6
80 1

that 85.1% 
c in milk, co

g animals th
Lack of vete
were respo

Ti
ck
s

m
as
tit
is
 +
 ti
ck
s

m
as
tit
s+
 ti
ck
s+
 o
th
er
s

tic
ks
 +
 o
th
er
s

3, No 2, 2012 (3

9 

s in Dairy fa
 

s tabulation (
Anti

acycline other
4.8 14.3
8.8 0
10 0

of the farm
ompared to 

hat are under
erinary super

onsible for th

m
as
tit
is
+ …

m
as
tit
is
+ 
re
sp
ir
at
or
y+
 …

O
th
er
s

tit
i

i
t

Type of Dise

3‐15) 

arms 

(%) 
ibiotics 

rs
penicillin
tetracyclin

3 0 
12.5 

0 

mers know n
15%.who k

r treatment w
rvision was 
he treatment

m
as
tit
is
 +
 re

sp
ir
at
or
y 
+ …

m
as
tit
is
+ 
fo
ot
ro
t+
 …

m
as
tit
is
+ 
re
sp
ir
at
or
y …

m
as
tit
is
 +
 r
es
pi
ra
to
ry

ease

+ 
ne 

tetracyc
other

0 
6.3
10 

nothing abo
knew there 

was observed
also observe
t of their an

fo
ot
ro
t+
 ti
ck
+ 
ot
he

rs

m
as
tit
is
+ …

m
as
tit
is
+f
oo

t r
ot
+ 
tic
ks

re
sp
ir
at
or
y
+o

th
er
s

 

cline+ 
rs 

 

out the 
was a 

d only 
ed and 
nimals 

re
sp
ir
at
or
y 
+o

th
er
s



 
 
 
 

Adil M. Salmanet al. 
 

10 
 

When antibiotics residues were determined using the Delvotest Kit (Fig. 
3), 31.8% ofthe total number of samples tested positive for presence of 
antibiotics. Regarding the samples obtained from the farms, 42.4% of the 
samples showed the presence of antibiotics 
(Table 3a), compared to 23.2% from sale points (Table 3b). 
 

 
Fig.3:Delvotest result after 3 hrs. incubation period ( yellow color 
indicates negative result and purple color indicates positive result) 

 
 

Table 3a:  Results of analysis offarm samplesusing both tests 

Area Total Negative Positive 
Omdurman 98 

(29.6%) 
30 

( 30.8%) 
68 

( 69.2%) 
Khartoum  North 227 

( 66.2%) 
154 

(67.8%) 
73 

(32.2%) 
Khartoum 55 

(4.2%) 
35 

(63.6) 
20 

(36.4%) 
Total 380 219 

(57.6%) 
161 

(42.4%) 
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Table 3b: Results of analysis of  sale points  samples using both tests 

Area Total Negative Positive 
Omdurman 122 

(34.5%) 
64 

(52.4%) 
58 

( 47.5%) 
KhartoumNorth 147 

( 41.5%)
140 

( 95%)
7 

(4.76%) 
Khartoum 85 

( 24%) 
68 

(80%) 
17 

(20%) 
Total 354 272 

( 76.8%) 
82 

(23.2%) 
Kappa test was carried out to find the association between the two 
methods and the obtained result was 70% suggesting a  moderate 
agreement  between the two tests (Table 5) 
 
Table 5:Comparative results: Delvotest * disc 

 
Disc assay  

Total 

                    
Positive 

             Negative

Delvotest Positive 94 101 195 

Negative  58 481 539 

Total 152 582 734 

 
% Agreement  = 78.3%       

 Kappa statistic (.95) =  47% 

Discussion 
 
Milk is considered an important dietary material. It must be offered to  
consumers  free from chemical additatives and antibiotics in ordfr  to 
avoid hazardous effects on health. This has to be accompanied by 
practising good hygeinic measures at all levels of milk chain. 
In this study 33.8% of the samples tested were positive for antibiotic 
residues compared to 38.9 % reported by Said Ahmedet al (2008)  in 
Khartoum State.  This result is higher than what is reported in 
Kenya(Shitandi and Sternesjö , 2004) , Iran (Mohammed, 2011b)  and  
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Trinidad (Adesiyun  et al,1997), Ghana (Addo et al, 2011) which were 
21%, 14% and 10.8%  and  3.1%  respectively. Which may be due to the 
increase level of awareness or improvement of hygienic status  of the 
farms. 
 The hygienic status of the farms usually correlates with antibiotic usage. 
In this study 68.1% of visited farms were either in moderate or bad 
hygienic status, which may lead to excessive use of antibiotic that was 
observed in all these farms.   
Mastitis was observed in 90% of the farms which is in agreement with 
(Elzubeir&Mahla, 2011) and (Mohammed, 2011a) who found that 
mastitis is the most prevalent disease in cattle. This was clearly observed 
in Omdurman area  were 76% of the farms  were below the acceptable 
level of hygiene, which lead to higher prevalence of mastitis alone or in 
combination with other disease ( 40 % ) , higher use of  penicillin (81%) 
and consequently the highest residues of  antibiotic in milk (69%). 
The use of penicillin and other  intra mammary antibiotics, lack of 
information about  withdrawal  periods of drugs, handling of animals 
under treatment, workers insufficient experience, absence of veterinary 
supervision  are among the major predisposing factors for the presence of 
antibiotic residues in milk.  In this study, 85% of farmers lacked the 
necessary information about the withdrawal period  and 70% of the 
farmers do not isolate the animals under treatment. These factors were in 
line with what was reported by (Shitandi and Sternesjö ,  2004) and 
(Elzubeir  and  Mahla, 2011).  
According to World Health Organization and Joint Expert Committee on 
Food Additives regarding milk hygiene, the rate of contamination of milk 
and dairy products with antibacterial additives in developed countries is 
lower than underdeveloped and developing countries, which fall behind in 
terms of increasing the level of awareness of stock breeders, improvement 
of hygienic conditions and in terms of inspection effectiveness ( Seydaand 
Ayhan, 2010). 
In this study, a higher percentage of positive samples was detected in 
farms (42.4%) than the salepoints (23.2%). This is contra to what is 
reported by Said ahmedet al (2008)  who detected a  lower  rate (22.2%) 
of  antibiotic positive  raw milk samples from farms,compared to (55.6%)  
positive results at sale points . The higher percentage of positive samples 
in dairyfarms  may be related to treatment of animals ( 70% of the farmers 
do not isolate the animals under treatment) and not considering the 
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withdrawal period  rather than addition of antibiotics as a preservative by 
milk distributors.  
The comparison of the two tests showed that 12.8% of the samples 
detected positive  in both while 65.5% were  negative in both tests, and 
the agreement between the two test was found to be 78.8% and a kappa of 
0.47 represents an intermediate agreement (Gordis, 2004).  These results 
are different from those obtained by Said ahmedet al (2008) who showed 
100% agreement between the two test. 
 
Conclusion: 
The data obtained showed that the badhygienic status of  dairy farms, the 
absence of direct veterinary supervision,  the misuse of antibiotics and 
lack of knowledge of antibiotic residues in animal products were the 
factors leading to the detection of the high percentage of positive samples 
in farm milk.  
The results of the data analysis indicate that the two antibiotic residue 
screening methods are not sensitive enough for the examination of 
individual milk samples. 
Due to the excessive use of antibiotics in the country, a higher percentage 
of positive reactors are expected. The Delvotest showed more positive 
reactors than the disc assay and can thus be considered to be more 
sensitive than the disc assay. 
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