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ABSTRACT

This study was carried out to determine the impact of application of some hygienic practices prior to
milking on milk quality. The study was based on collecting sixty milk samples from 5 farms in Khartoum
State after applying three types of treatments as follows: in treatment one, no hygienic practices were applied,
in treatment two the milker rubbed cow’s udder and teats and his hands with clean wet towels before milking
and in treatment three the milker washed his hands with soap and water, put on a clean coat, covered his hair
and rubbed cow’s udder and teats and his hands with clean wet towel. Microbiological quality of milk (total
bacterial count, S.aureus count and coliform count) was determined in addition to titratable acidity. The results
indicated that there was a significant effect of application of hygienic practices prior to milking on total
bacterial count, S.aureus count and coliform count (P#0.001). The bacterial load noticeably reduced when
treatments number two and three were applied. However, the titratable acidity did not show any significant
change when treatments were applied. The same decreasing trend in total bacterial, colifom and S. aureus count
were observed on applying the treatments within each individual farm, with no significant change in titratable
acidity. The results showed that the application of some hygienic practices prior to milking cows is an
important factor in reducing the bacterial load of raw milk to produce safe milk for consumption.
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Introduction

Milk is produced in Khartoum State by two main sectors, the traditional sector which depends mainly on
rearing sheep, goats, camels in addition to few numbers of cattle and poultry, and the modern sector which
depends mainly on the production of cattle for milk and meat, sheep for meat production and poultry for egg
and meat production.

Clean milk is generally defined as “milk drawn from the udder of healthy animals, which is collected in
clean dry milking pails and free from extraneous matters like dust and dirt, it has a normal composition,
possesses a natural milk flavor with low bacterial count and is safe for human consumption”. The possible
sources of milk contamination are dirty udder and teats, milkers’ hands and milking utensils, soils, water, feed
and air, and the contamination may occur at the farm level, during collection and storage and in processing
centers.

Milking management aims to minimize microbiological, chemical and physical contamination, and this
practice covers all aspects of the process of obtaining milk from cows quickly and effectively while assuring
the health of the cow and the quality of the milk (Morgan, 2004).

Dairy cattle are known reservoirs of bacteria, and milk and milk products have been implicated in
outbreaks of food borne illnesses. These products are generally caused by improper pasteurized milk or post-
pasteurization contamination or by raw milk and milk products (Karns et al., 2007).

Numerous epidemiological reports have implicated non-heat treated milk and raw milk products as the
major factors responsible for illness caused by food borne pathogens. Cross contamination with pathogenic
microorganisms can gain access to milk either by faecal contamination or by direct excretion from the udder
into milk (El-Ziney and Al-Turki, 2007; Jayarao and Henning, 2001).
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Most of the raw milk sold in Khartoum State is of low hygienic quality and moderate acceptable
composition and physical quality, and this situation may be due to the fact that most of milk producers are
unaware of the effect of animal health and environmental conditions on producing safe milk due to absence
of full certification, untrained employees, absence of technical and training staff, retardation of milk production
and processing systems and lack of training and extension programs (Awad, 2006; Suliman, 2006).

This study was undertaken to evaluate the efficiency of hygienic practices prior to milking in improving
raw milk quality.

Materials and methods

Sample collection and analysis:

Sixty milk samples were obtained from 5 farms located in Khartoum State. From each farm two milking
cows were randomly selected and milk was directly drawn from the udder in a sterile container, the first strips
being discarded. Duplicate samples were collected from each selected cow for three successive days as follows:
in day one, treatment No.1 was applied in which no hygienic practices were applied before milking the cows.
In day two, treatment No.2 was applied, in which the milker rubbed the cow’s udder, teats and his hands with
wet clean towels prior to milking. In day three, treatment No.3 was applied, in which the milker weared a
clean coat, covered his hair, washed his hands with soap and water and rubbed the cow’s udder, teats and his
hands with wet clean towel before milking. Samples were immediately transported to the laboratory in a
container with ice bags at temperature of 4°C. The samples were tested for total bacterial count, coliform
count, Staphylococcus aureus count and titratable acidity.

The bacterial count was determined according to Houghtby et al. (1992) using standard plate count agar
(Scharlawu 01-161). The plates were incubated in an inverted position at 32±1°C for 48±3 hours.   Coliform
bacterial count was determined according to Christen et al. (1992) using Violet Red Bile Agar (VRBA) (BD
Difco 211695). The plates were incubated in an inverted position at 32±1°C for 24±3 hours.  Baird Parker
medium was used to determine S.aureus according to Flowers et al. (1992). Plating was done on solidified
media; 1 ml of selected dilution was surface plated aseptically on 3 sterilized Petri dishes (0.3, 0.3 and 0.4
ml). Plates were incubated in an inverted position at 35±1°C for 48±3 hrs. The confirmatory biochemical tests
on the suspected cells were carried out according to Christen et al. (1992) and Flowers et al. (1992).

The titratable acidity of the milk samples was determined according to Bradley et al. (1992). 

Statistical analyses:

Statistical analyses were performed using general linear models (GLM) to determine the effect of treatment
on the quality of milk (total bacterial count, coliform count, S. aureus count, titratable acidity). Means were
separated using Duncan's multiple range tests at P#0.05.

Results and discussion

Table 1 showed that the total bacterial, S. aureus and coliform counts were high (Log10 8.93±0.121,
3.45±0.124 and 2.23±0.136 cfu/ml respectively) when cows were milked without applying any hygienic
practices and the counts decreased when hygienic practices were applied. The values were 8.13±0.121,
1.75±0.124 and 0.44±0.136 respectively for treatment No. 2 and 7.19±0.121, 0.99±0.124 and 0.72±0.136
respectively for treatment No. 3. The titratable acidity did not show any significant variation concerning the
application of hygienic practices (P>0.05). The values were 0.168±0.003, 0.174±0.003 and 0.180±0.003 for
treatments 1, 2 and 3 respectively.

On applying the hygienic practices in each farm it was observed that there was a significant variation in
total bacteria, S. aureus and coliforms showing a high count when hygienic practices were not applied and
these counts drastically decreased when hygienic measures were adopted prior to milking (Tables 2, 3, 4).
However, the titratable acidity did not show any significant variation between treatments in each farm under
study (Table 5).

Discussion:

Total bacterial count reduced to about 9% when treatment No.2 was applied and to about 20% when
treatment No. 3 was applied. The total bacterial count reported in this study was lower than the reports of
Morgan et al. (1989) (39.46×1011) and Awad (2006) (5.3×1010), and higher than the reports of Boor et al.
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(1998), Jayarao et al. (2004) and El-Ziney and Al-Turki (2007), and drastically reduced after the application
of hygienic practices. However, even after the application of hygienic practices still there is evidence of
problems in production, although a slight improvement in the quality of milk was noticed. These results are
in agreement with the findings of Bramley and Mckinnon (1990) who reported a reduction of about 50% in
total bacterial count when bulk tank milk was drawn from washed and unwashed udder.

Table 1: Effect of treatment applied prior to milking on the quality of raw milk.
Parameters Treatment Number (mean ± SE) S.L

---------------------------------------------------------------------------------------
1 2 3

Total bacteria (Log10cfu/ml) 8.93c±0.121 8.13b±0.121 7.19a±0.121 ***
S. aureus (Log10cfu/ml) 3.45c±0.124 1.75b±0.124 0.99a±0.124 ***
Colifom (Log10cfu/ml) 2.23b±0.136 0.44a±0.136 0.72a±0.136 ***
Titratable acidity (% lactic acid) 0.168a±0.003 0.174a±0.003 0.180a±0.003 NS
Means in the same row bearing the same superscripts are not significantly different (P$0.05)
S.L.  =  Significance level
***  =  P< 0.001 
NS   =  Not significant
cfu   =  Colony forming units
SE   =  Standard error

Treatment No.1  =  Without application of hygienic practices prior milking (control).
Treatment No.2  =  The milker rubbed cow's udder and teats and his hands with clean wet towels.
Treatment No.3  =  The milker put on clean coat washed his hands with soap and water and rubbed cow's udder and teats and his hands
with clean wet towels.         

Table 2: Effect of treatment applied within each farm on total bacterial count (Log10cfu/ml)
Farm  No. Treatment Number (mean ± SE) S.L

----------------------------------------------------------------------------------------
1 2 3

1 9.59a±0.271 8.64b±0.271 7.70c±0.271 ***
2 9.17a±0.271 7.14b±0.271 6.09b±0.271 ***
3 9.55a±0.271 8.37b±0.271 7.46c±0.271 ***
4 7.86a±0.271 8.00a±0.271 7.05b±0.271 ***
5 8.46a±0.271 8.48a±0.271 7.67b±0.271 ***
Means in the same row bearing the same superscripts are not significantly different (P$0.05)
S.L.  =  Significance level
***  =  P< 0.001 
cfu   =  Colony forming units
SE   =  Standard error

Table 3: Effect of treatments applied within each farm on S. aureus count (Log10 cfu/ml).
Farm No. Treatment Number ( mean ± SE) S.L

----------------------------------------------------------------------------------------
1 2 3

1 5.77a±0.277 3.95b±0.277 1.15c±0.277 ***
2 4.57a±0.277 1.79b±0.277 1.12b±0.277 ***
3 2.37a±0.277 1.17b±0.277 0.90c±0.277 ***
4 2.45a±0.277 1.17b±0.277 1.40b±0.277 ***
5 2.10a±0.277 0.69b±0.277 0.37b±0.277 ***
Means in the same row bearing the same superscripts are not significantly different (P$0.05)
S.L.  =  Significance level
***  =   P< 0.001 
cfu   =  Colony forming units
SE   =   Standard error

Table 4: Effect of treatments applied within each farm on coliform count (Log10cfu/ml). 
Farm No. Treatment Number (mean ± SE) S.L

----------------------------------------------------------------------------------------
1 2 3

1 3.60a±0.304 1.61b±0.304 1.79b±0.304 **
2 2.95a±0.304 0.50c±0.304 1.08b±0.304 **
3 3.13a±0.304 0.08c±0.304 0.50b±0.304 **
4 1.10a±0.304 0.00c±0.304 0.25b±0.304 **
5 0.37a±0.304 0.00b±0.304 0.00b±0.304 **
Means in the same row bearing the same superscripts are not significantly different (P$0.05)
S.L.  =  Significance level
**   =   P< 0.01 
cfu  =   Colony forming units
SE  =   Standard error
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Table 5: Effect of treatments applied on titratable acidity (% lactic acid).
Farm No. Treatment (means ± SE) S.L

----------------------------------------------------------------------------------------
1 2 3

1 0.189a±0.008 0.194a±0.008 0.20a±0.008 N.S.
2 0.174a±0.008 0.165a±0.008 0.185a±0.008 N.S.
3 0.148a±0.008 0.167a±0.008 0.172a±0.008 N.S.
4 0.161a±0.008 0.171a±0.008 0.171a±0.008 N.S.
5 0.170a±0.008 0.170a±0.008 0.169a±0.008 N.S.
Means in the same row bearing the same superscripts are not significantly different (P$0.05)
S.L.  =  Significance level
NS   =  Not significant
SE   =  Standard error
N.S. =  (P> 0.05)

Total coliform count was reduced to about 80% when treatment No. 2 was applied and to about 68% when
treatment No. 3 was applied. Total coliform count was higher when milk was drawn from the udder with no
application of any hygienic practices. However, when treatments No. 2 and 3 were applied, the reduction was
noticeable and below the counts reported by Barakat (1998) (10 – 104 cfu/ml), Boor et al. (1995) (Log10 0.48
– Log10 2.5 cfu/ml), Idriss (2009) (3.32×106 – 1.43×107 cfu/ml) and El-Ziney and Al-Turki (2007) (Log10
1.4 cfu/ml). Unlike total bacterial and S. aureus counts, in the case of coliform count no clear relationship was
noticed with the increase of hygienic practices applied, when udder and hand cleaning practices were applied
the reduction in coliform count was about 80% and when more hygienic practices were added to these
practices the reduction in coliform bacteria was 67% and this might be due to the fact that teat ends were
cleaned in a limited time available for cleaning (5).

S. aureus count reduced to 49% and 71% when treatments No. 2 and 3 respectively were applied. The
initial S. aureus count was higher than that reported by Jørgensen et al. (2005), but when hygienic practices
were applied the count decreased to values far below than those reported by Desanasues et al. (1997),
Jørgensen et al. (2005) and Awad (2006).

The results of ttratable acidity were in agreement with Harris and Bachman (2003) who reported that
pooled herd milk acidity ranged from 0.14 to 0.18%. It was lower than the acidity reported by Abdelfrag
(2004), Elamin (2004) and Awad (2006) who found the salable milk acidity in Khartoum State being 0.195
– 0.20%, 0.19 – 0.22%, and 0.18 – 0.20% respectively.

The present study concluded that the application of hygienic practices associated with milking routine,
cleanliness of cow׳s udders and teats and cleanliness of milker׳s hands and wearing clean clothes and hair
covering, were very efficient and effective in improving raw milk quality and reduced contamination with
microorganisms under study.

References

Abdelfrag, M.M., 2004. Assessment of physiochemical and microbiological aspects of raw milk sold at
Khartoum State. M.Sc. Thesis, Faculty of Animal Production, University of Khartoum, Sudan. 

Awad, M.I., 2006. The effect of management practices on the hygienic quality of raw milk produced by some
dairy farms in Khartoum State. M.Sc. Thesis, Faculty of Animal Production, University of Khartoum,
Sudan.

Barakat, E.A. 1995. Evaluation of milk hygiene in Khartoum State. M. Sc. Thesis, Faculty of Animal
Production, University of Khartoum, Sudan.

Bradley, R.L., E.Jr. Arnold, D.M. Barbano, R.G. Semerad, D.E. Smith B.K. and Vines, 1992. Chemical and
physical methods. In Standard Methods for the Examination of Dairy Products, 16th edition, Ed., R.T.
Marshal. Washington, DC: American Public Health Association, pp: 433-531.

Bramely, A.J. and H.C. Mckinnon, 1990. The microbiology of raw milk. In Dairy Microbiology 2nd edition,
Ed., Robinson, R.K. New York, NY: Elsevier Science Publishers, pp: 163-208.

Boor, K.J., D.P. Brown, S.C. Murphy, S.M. Kozlowski and K.D. Bandler, 1998. Microbiological and chemical
quality of raw milk in New York State. J. Dairy Sc., 81: 1743-1748.

Christen, L.G., P.M. Davidson, J.S. McAllister and L.A. Roth, 1992. Coliform and other indicator bacteria.
In Standard Methods for the Examination of Dairy Products, 16th edition, Ed., R.T. Marshal. Washington,
DC: American Public Health Association, pp: 247-269.

Desmasures, N., F. Bazin and M. Gueguen, 1997. Microbial composition of raw milk from selected farms in
Camembert region of Normandy. J. Appl. Microbiol., 83: 53-58.

Elamin, R.M., 2004. Evaluation of hygiene and chemical composition of milk from sale points in Khartoum
State. M.Sc. Thesis, Faculty of Animal Production, University of Khartoum, Sudan. 



173Res. J. Agric. & Biol. Sci., 7(2): 169-173, 2011

El-Ziney, M.G. and I.A. Al-Turki, 2007. Microbiological quality and safety assessment of camel milk (Camelus
dromedaries) in Saudi Arabia (Qassim region). Appl. Ecol. Environ. Res., 5(2): 115-122.

Flowers, S.R., W. Andrews, C.W. Donnelly and E.K. Koenig, 1992. Pathogens in Milk and Milk Products.
In Standard Methods for the Examination of Dairy Products, 16th edition, Ed., R.T. Marshal. Washington,
DC: American Public Health Association, pp: 103-212. 

Harris, B. and K.C. Bachman, 2003. Nutritional and management factors affecting solids-not-fat, acidity and
freezing point of milk. University of Florida IFAS Extension. www. edis.ifas.ufl.edu/DS156

Houghtby, A.G., L.J. Maturin and K.E. Koenig, 1992. Microbiological count methods. In Standard Methods
for the Examination of Dairy Products, 16th edition, Ed., R.T. Marshal. Washington, DC: American Public
Health Association, pp: 213-246.

Idriss, N.N., 2004. Evaluation of quality of milk sold in Khartoum State. M. Sc. Thesis, Faculty of Animal
Production, University of Khartoum, Sudan. 

Jayarao, B.M. and R.D. Henning, 2001. Prevalence of foodborne pathogens in bulk tank milk. J. Dairy Sci.,
84: 2157-2162.

Jayarao, B.M., S.R. Pillai, A.A. Sawant, D.R. Wolfgang and M.L. Hedge, 2004. Guidelines for monitoring bulk
tank milk somatic cell and bacterial counts. J. Dairy Sci., 87: 3561-3573.

Jørgensen, H.J., T. Mørk and M.L. Rørvik, 2005. The occurrence of Staphylococcus aureus on a farm with
small-scale production of raw milk cheese. J. Dair Sci., 88: 3810-3817.

Karns, S.J., S.J. Van Kessel, J.B. McClusky and M.L. Perdue, 2007. Incidence of Escherichia coli 0157:H7
and E. coli virulence factors in US bulk tank milk as determined by polymerase chain reaction. J. Dairy
Sci., 90: 3212-3219.

Morgan, S.D., R.S. Hafez and  A.A. Mohamed, 1989. Aspects on the Sanitary Status of Raw Milk in Kaliobia
Governorate. J. of Assiut Veterinary Medical, 21: 59-62.

Morgan, G.T., 2004. Guide to good dairy farming practice. A joint publication of International Dairy
Federation and Food and Agriculture Organization of the United Nations. Rome, Italy.

Suliman, M.A., 2006. Quality of fresh raw milk produced and consumed in Khartoum State. M. Sc. Thesis,
College of Agriculture Studies, Sudan University of Science and Technology, Sudan.


