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ABSTRACT

The quality of fresh cow milk from traditionally
managed Bunaji and Bokolooji Nigerian breeds of
cattle in the Odeda Local Government Area, Ogun
State, Nigeria were assessed. Raw milk samples
were collected from twelve (12) lactating cows
made up of 6 animals from each breed and
analyzed for their chemical composition, bacteria
count and isolates. The crude protein, potassium,
and calcium content of Bokolooji breed were
higher than Bunaji. While the fat, moisture, total
solid, lactose, ash and sodium content ranked the
same across breeds. The mean values of 5.71 x
10° cfu/ml and 5.77 x 10° cfu/ml was obtained for
the total bacterial count for Bunaji and Bokolooji
breeds, respectively.

Five bacteria species were isolated and identified
from the milk samples across the breeds namely,
Bacillus spp., Escherichia coli, Staphylococcus
aureus, Staphylococcus epidermimis,
Micrococcus luteus with Bacillus spp. and
Staphylococcus aureus being the predominant
bacteria isolates in the study. The results
obtained from the study indicated that though the
milk composition of both breeds is within the
standard required for milk consumption, the
bacteria count shows that the milk is not good for
human consumption as the current situation is
critical and needs real hygiene improvement from
production to the point of processing.

(Keywords: bacteria count, cattle, milk, dairy products,
chemical composition)

INTRODUCTION

Milk production from Nigeria local breeds of cattle
represents an important component of the
agribusiness sector of the smallholder economy
with great economic, nutritional, and social
implications. Cattle dairy products provide
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important amino acid required for body building
as well as for tissue repairs and the protein from
these products equally supplies its own level of
energy required for daily activities. In Nigeria,
cattle is the primary source of milk, providing
more than 90% of the total animal domestic milk
output (Walshe et al., 1991) with the white Fulani
or ‘Bunaji’ breed recognized as the principal
producer (Adeneye, 1989). Indigenous cattle
breeds despite their low potential for milk product
continue to dominate the traditional dairy
subsector (Rim, 1992). This has led to
importance of milk and milk product to meet the
huge demand of milk as a source of protein in the
country. However, poor nutrition (Adegbola,
2002) and low reproductive performance
(Olaloku, 1999) have been highlighted as some
of the major factors affecting milk production from
these indigenous breeds of cattle.

Milk as a food of outstanding interest is designed
by nature to be a complete food for every young
mammal (Allan, 1991), but the quantity and
guality of milk produced by most tropical breeds
as continually been a source of concern to
research and government institutions (Voh and
Odere, 1989).

With milk production in Nigeria being almost
entirely from indigenous breeds of cattle
especially from the Fulani pastoralists, who are
accustomed to extensive system of production,
the need to investigate into the quality of fresh
cow milk cannot be over-emphasized. This study
therefore assessed the chemical composition and
bacteria count of fresh milk from traditionally
managed Nigerian Bunaji and Bokolooji breeds of
cattle raised among Fulani rearers in the Odeda
Local Government Area of Ogun State, south
west Nigeria.
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MATERIALS AND METHODS

Experimental Site, Animals and Management

The study was conducted on-farm among the
agropastoralists settled in Alabata village, Odeda
local Government area of Ogun State,
Southwestern Nigeria. Climatically, the local
government area enjoyed tropical climate and
enjoys double maxima of rainfall from April - July
and September — October. Average temperature
is about 32°C but humidity can be as high as 95%.
It has an area of 1,560 km2 and a population of
109,449 at the 2006 census.

The animals were reared semi intensively in a
temporary settlement in the study area and are
herded to the fields in the morning after milking to
graze natural forages and crop residues. They are
returned in the evening and kept during the night
in the open field, near the homestead. Raw milk
from twelve (12) lactating cows made up of 6
Bunaji and 6 Bokolooji Nigerian breeds of cow
were selected from the cattle herd and used for
study.

Collection of Milk Samples

Conventional hand-milking was done by the
Fulani herdsmen on the farm between 06.00hrs
and 07.30hrs on a daily basis. Milk samples for
constituent analysis were collected in hygienic
conditions from each animal from both in bottles
containing a pinch of potassium dichromate
powder to maintain homogeneity and prevent
clotting. The samples were kept chilled later and
analyzed for milk components.

Chemical and Data Analysis

The percentage fat was determined by acid
hydrolysis method, crude protein by Kjeldhal
procedure. Determination of total solids in milk by
the gravimetric method, while the mineral content
by atomic absorption spectroscopy. Bacteria
count in milk samples was estimated according to
modified method as described by Baker and
Breech (1986).
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Statistical Analysis

Data obtained were subjected to Analysis of
variance in completely randomized design using
T-test (SPSS, 1999).

RESULTS AND DISCUSSION

Table 1 shows the chemical composition and
bacterial count of milk from Bunaji and Bokolooji
breeds of cattle. The crude protein content was
significantly (P > 0.05) affected by breed, but
higher in Bokolooji (4.10%) and lower in Bunaji
(3.43%). The difference could be attributed to
breed differences as well as the metabolic
activities of bacteria present in the milk. However,
these values were within the range 3.25 to 4.05%
earlier reported (Muhammad et al., 2005; Tayo
et al., 2005) but higher than 3.16 and 3.18%
obtained by Alemede and Sadiq, (2008) and
Olafadehan and Adewumi (2010) for extensively
managed Bunaji breed cattle.

The fat content obtained was slightly lower
compared to 4.77 to 5.25% obtained in White
Fulani cattle (Ibeawuchi and Daylop, 1995). The
4.6 to 4.7 % of fat observed was however within
the range 3.78 — 5.71% of butterfat in the milk of
grazing White Fulani cows fed poultry waste-
cassava peel based diet (Ndubueze et al.,,
(2006). The variation could be attributed to the
environment and stage of lactation as the fat
content of milk has been found to vary
considerably with the stage of lactation
(O’Mahony, 1988). Moreover, values for the fat
content in this study were higher than that of the
protein content which corroborates earlier reports
(Williamson and Payne, 1978; Olorunisomo et al.,
2014).

The 12.4% and 12.5% total solids obtained for
the two breeds were within the range earlier
reported (Adeneye et al., 1970). The values were
slightly lower than the ranges of 13.5 and 13.7%
total solids for the milk of grazing Bunaji cows
(Olafadehan and Adewumi, 2010). Ojedapo et
al., (2014) however, reported lower levels of
10.48% total solids while higher values of 15%
was reported by Olorunsomo et al., (2014) in
Bunaji cows. Differences in nutriton and
management could influence the variation of
percent total solids in milk across study
(Matthewman, 1993).
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Table 1: Chemical and Bacterial Count of Milk from Bunaji and Bokolooji Breeds of Cattle.

Parameters Treatments

Bunaji Bokolooji
Crude protein (%) 3.43+0.20° 4.1040.172
Fat (%) 4.70+0.06 4.60+0.06
Moisture (%) 88.5+0.12 86.4+1.68
Total solids (%) 12.5+0.06 12.410.67
Lactose (%) 4.83+0.67 4.53£0.12
Ash (%) 0.81+0.08 0.79+0.17
Bacteria count (x 108cfu/ml) 597 +0.33 5.71£0.29

ab, Means with same superscript within the rows are not significantly different(P<0.05)

The lactose contents of milk in this study were not
affected (p>0.05) by breed. This supports earlier
observations by Ahamefule et al., (2007).
However, the lactose content obtained for
Bokolooji and white Fulani in the present study
were higher than that reported by Lingathurai et
al., (2009). The disparity in values may be due to
system of management, environment and period
of study.

Breed was observed to affect the ash contents of
milk in this study. The variation obtained for
Bokolooji and Bunaji cows in the present study
could be influenced by breed differences, location
as well as the type of feed fed. They were
however, within the range 0.5 -0.8% reported for
white Fulani cattle (Olaoku, 1972; Adebowale,
1976). Lower ash values were reported by
Lingathurai et al. (2009) and higher range of 0.82
to 0.9 % and 1.2% ash content were obtained by
Ndubueze et al., (2006) and Olorunisomo et al.,
(2014), respectively for white Fulani cattle. The
differences may be as a result of the experimental
location.

The mean values of 5.71 x 10° cfu/ml and 5.77 x
10° cfu/ml for total bacterial count (TBC) obtained
for Bunaji and Bokolooji breeds were five times
higher than the required bacterial count of 1.0 x
10°cfu/ml recommended for hygienic milk used as
a basic standard by milk centers in the price
incentive program. (Hayes et al., 2001; Jayarao et
al., 2004). The high TBC may be due to lapses in
milk sanitation as well as conducive ambient
temperature and relative humidity for the growth
of bacteria accompanied by the lack of milk
refrigeration in the situation of long distance milk
transportation (Aumaitre, 1999, Srairi et al., 2006).

Higher air temperatures has been found to favor
the increase of bacteria number, especially on the
surfaces of not properly cleaned milking
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equipment which could be a potential source of
infection (Dahal et al., 2010).

The presence of high coliform bacteria in the milk
samples studied indicates a gross contamination
indicating  significant low level hygiene
maintained during the processing of the milk
products which shows that the current situation is
critical and needs real improvement. Although,
in the case of this study, a large percentage of
the Fulanis’ who are the handlers of these
animals are illiterate and are not mindful of the
possibility of contamination of milk from the kind
of water and utensil used during milk processing.
Moreover, the high TBC values found in this
study are quite similar to earlier reports in the
milk of Nigerian breeds of cattle (Olorunisomo et
al., 2014).

Table 2 shows the mineral composition of milk
from Bunaji and Bokolooji cows. The potassium
and calcium content of Bokolooji breed were
higher (P > 0.05) than that of Bunaji, while
sodium content was higher (P > 0.05) for Bunaiji
breed.

The variation in the mineral composition of milk
can be attributed to factors such as forage,
feeding systems, milking frequency, milking
method, seasonal changes and lactation period.
Minerals contribute to the buffering capacity of
milk, the maintenance of milk pH, the ionic
strength of milk, and milk's osmotic pressure.

However, the mineral composition of raw cow
milk as observed in this study indicates that it is a
rich source of nutrients and thus offers excellent
opportunities for the development of local dairy
industry thereby meeting the public need for
nutrition.
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Table 2: Mineral Composition of Milk from Bunaji and Bokolooji Breeds of Cow.

Parameters Treatments

Bunaiji Bokolooji
Magnesium 2.05+0.27 2.05+0.04
Calcium 1.25+0.15 1.30£0.79
Sodium 4.27+0.37 4.26+0.35
Potassium 1.99+0.45 1.99+0.37

Table 3: Biochemical Characterization and Identification of Bacteria Isolated from the Milk of Bunaji and
Bokolooji Breeds of Cattle.

Carbohydrate Utilization

f = -~
£ 3
o <=3 -— b (£}
S = - ? L
S @ ] 2 + £ S
2| o2 8 8 2|3 z| 8|8 g| 8 2 g
El =l s/ R| 2| S| 8|8|3|z2|¢8| 5| 2|-s > g
5 un|lo| S|l o6l 6|l | S| sl S| =s|la|l X (o} a
T1 R - + - NA | + - + + + + - - | Escherichia coli *
T2 C + + | NA | + NA | NA | - + + - - | Staphylococcus aureus
T3 C + + | NA NA | NA + + + - | Staphyloco. epidermimis **
T4 C + + + NA | NA - + + - - Micrococcus spp
T5 R + + - NA | NA | NA | - + + - - - | Bacillus spp **
R = Rodshape C= Coccishape + = Positive result - = Negative result NA = Not Applicable
The biochemical characterization and In addition, Figure 1 shows the prevalence of

identification of bacteria isolated from Bunaji and
Bokolooji cow’s milk are depicted in Table 3.

Five bacteria species were isolated and identified
as Bacillus spp., Escherichia coli, Staphylococcus

aureus, Staphylococcus epidermimis, and
Micrococcus  luteus across breeds. The
identification of isolates on the basis of
microscopic analysis and phenotypic

characteristics (especially biochemical properties
and sugar fermentation abilities) has been
reported to be very useful and remains the most
widely recognized approach (Kacem, et al., 2003).

The detection and presence of these bacteria
indicates possible contamination as a result of
poor hygiene practice among handlers. The
identified bacteria species from the cow milk
samples have been found in foods, environments
and other places and earlier reports show that
they may have entered the milk via cow, air,
feedstuff, milk handling and through milking
equipment (Clarence, et al., 2009).
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identified bacteria isolates namely Bacillus spp.,
Escherichia  coli, Staphylococcus aureus,
Staphylococcus epidermimis and Micrococcus
luteus in Bunaji and Bokolooji cow’s milk.

40 4 B Bunaji

9o | o Bokolooji

E.coli S. aureus M. luteus S. epider.

B.spp
Bacteria isolates

Figure 1: Prevalence of Bacteria Isolates in Milk
of Bunaji and Bokolooji Breed of Cows.
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The predominant bacteria isolates across breeds
in this study were Bacillus spp. and
Staphylococcus aureus. The high presence of
these bacteria in the milk samples corroborates
the findings of Almede and Sadiq, (2008); Adesina
et al.,, (2011) indicating a favorable environment
that is capable of promoting their growth within the
milk, which may pose a health concern to its
consumers. Their presence, however, in the milk
samples could be due to their ability to form spore
which are capable of withstanding harsh
environmental conditions and contaminate
available materials.

Bacillus spp. are quite common in the agricultural
environment and may contaminate milk from
various sources both during the production,
storage and processing. Raw milk is most
frequently contaminated under conditions of
inadequate udder hygiene, from soil, feed, dust
and feces (Christiansson et al.,, 1999).
Staphylococcus aureus on the other hand, may
have entered the milk from the nose where it is
commonly found; hand, skin and clothing of
handlers during milking processes (Hobbs and
Golbert, 1982). Also, indiscriminate coughing,
talking and sneezing may produce droplet which
may have contact with milk during milking.

CONCLUSION

It was therefore concluded from the results
obtained from the study that though the milk
composition of both breeds is within the standard
required for milk consumption. The presence of
different  bacteria  with  high content of
Staphylococcus aureus and Bacillus spp. in the
milk samples signifies poor hygiene level of milk
production which can constitute a lot of health
hazard to consumers in this study area. This study
therefore confirms the broad variety in the
hygienic quality of cows' raw milk collected from
traditionally milk handlers in Nigeria and also
emphasizes the poor hygienic quality of milk. An
enlightenment program by the government
agencies on sanitary milk handling within the
community will enhance the production of hygienic
milk among the agro-pastoralists.

REFERENCES

1. Adegbola, A.A. 2002. “Nutrient Intake, Digestibility
and Rumen Metabolites in Bulls Fed Rice Straw

The Pacific Journal of Science and Technology
http://www.akamaiuniversity.us/PJST.htm

10.

11.

12.

with or without Supplements”. Nig. J. Anim. Prod.
29:40-46.

Adeneye, J.A. 1989. “Variation in Yield and
Composition of Milk from Different Quarters of
Lactating while Fulani Cattle in a Tropical
Environment”. Nig. J. Anim. Prod. 16:8-15.

Adeneye, J.A., V.A. Oyenuga, and E.O. Olaloku.
1970. “Preliminary Finding in the Milk Composition
of White Fulani Cattle”. Nig. J. Anim. Sci. 4(2):181-
186.

Adesina, K., A.A. Oshodi, T.A.M. Awoniyi, and
0.0. Ajayi. 2011. “Microbiological Assessment of
Cow Milk under Traditional Management Practices
in Ado-Ekiti, Nigeria”. Pakistan Journal of
Nutrition. 10(7):690-693.

Ahamefule, F.O., O. Ohaeri, and J.A. Ibeawuchi.
2007. “Early Lactation Milk Yield and Composition
of Muturu, N'dama and White Fulani Cows
Managed Semi-Intensively in a Hot-Humid
Environment”. Journal of Animal and Veterinary
Advances. 12(6):1458-1463.

Alemede, I.C. and H. Sadiq. 2008. “Yield and
Proximate Analysis of Milk Sample Obtained from
Holstein Friesian and Bunaji (White Fulani) Cows
under Two Different Management Systems”.
Proceeding 33rd, Annual Conference of Nigerian
Society for Animal Production. Olabisi Onabanjo
University: Ago-lwoye, Nigeria. 222-223.

Allan, G.C. and A.F. Brian. 1991. Food Science
Chemical Approach. 4th edition.

Aumaitre, A. 1999. “Quality and Safety of Animal
Products”. Livestock Production Science. 59:113-
124.

Baker, F.J. and M.R. Breach. 1986. “Total and
Viable Count, Miles and Mistra Method”. Medical
Microbiological Techniques. 419-425. Butterworth:
London, UK.

Blench, R.M. 1999. “Why are there so many

Pastoral Peoples in East Africa?” In: Pastoralists
under Pressure? V. Azarya, A. Breedveld, M. de
Brujn and H. van Dijk (eds.). 29-49. Brill, Leiden.

Christiansson, A., J. Bertilsson, and B.J.
Svensson. 1999. “Bacillus cereus Spores in Raw
Milk: Factors Affecting the Contamination of Milk
during the Grazing Period”. J. Dairy Sci. 82:305-
314.

Clarence, S.Y., C.N. Obinna, and C.N. Shalom.
2009. “Assessment of Bacteriological Quality of
Ready-to- Eat Foods in Benin City Metropolis,
Nigeria”. Afr. J. Microb. Res. 3:309-395.

—284—
Volume 16. Number 1. May 2015 (Spring)


http://www.akamaiuniversity.us/PJST.htm

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Dahal, L.R., D.B.N. Karki, and R. Shah. 2010.
“Total Bacterial Counts of Raw Milk in Eastern
Terai of Nepal”. The Journal of Agriculture and
Environment. 11:46-50.

Ibeawuchi, J.A. and D.M. Daylop. 1995.
“Composition and Quality of Fresh Cow Milk
Offered for Sale in Plateau State”. Nigeria. Nig. J.
Anim. Prod. 22(1):81-85.

Ibeawuchi, J.A., L. Chindo, and F.O. Ahamefule.
2000. “Milk Production Characteristics of Imported
Holstein-Friesian Cattle Maintained in a Tropical
High Latitude Environment”. J. Sustain Agri. 14-19.

Kacem, M., H. Zadi-Karam, and N. Karam. 2003.

“Identification of Lactic Acid Bacteria Isolated from
Milk and Fermented Olive Oil in Western Algeria”.
Actes Inst. Agron. Vet. (Maroc). 23(2-4): 135-141.

Lingathurai, S., P. Vellathurai, S.E. Vendan, and A.

Alwin Prem. 2009. “A Comparative Study on the
Microbiological and Chemical Composition of Cow
Milk from Different Locations in Madurai, Tamil
Nadu”. Indian Journal of Science and Technology.
2:1-4.

Matthewman, R.W. 1993. Dairying. Macmillan
Trop. Agric. Service University of Edinburgh: U.K.

Muhammad, B.F., M.M. Abubakar, and T.A.
Adegbola. 1999. “Butterfat Composition of Bunaji
Cattle under Extensive Management System in
Outskirt of Bauchi Metropolis”. Bulletin of Science
Association of Nigeria. 22:43-47.

Ndubueze, A.l., S.N. Ukachukwu, F.O. Ahamefule,
and J.A. Ibeawuchi. 2006. “Milk Yield and
Composition of Grazing White Fulani Cows Fed
Poultry Waste- Cassava Peel Based Diet”.
Pakistan Journal of Nutrition. 5(5):436-440.

O’ Mahony, F. 1988. “Rural Dairy Technology —
Experiences in Ethiopia”. Dairy Technology Unit,
ILRI Manual No. 4., International Livestock Centre
for Africa , Addis Ababa, Ethiopia. 64.

Ojedapo, L.O., G.O. Tona, S.R. Amao, and J.A.
Adeneye. 2014. “Yield, Composition and
Coagulation Time of Unsalted and Salted of
Cheese Prepared from the Milk of White Fulani
Cows”. Int. J. Cur. Micobl. Ap. Sci. 3(8):378-383.

Olaloku, E.A. 1990. “Problems and Possibilities for
Milk Production”. In: Animal Production in the
Tropics. Ibadan Press: Ibadan, Nigeria. 43-64.

Olorunisomo, O.A., T.O. Ososanya, and O.Y.
Adedeji. 2014. “Homogenization of Milk and its
Effect on Sensory and Physio-Chemical Properties
of Yogurt”. African Journal of Food Science. 8(9):
465-470.

The Pacific Journal of Science and Technology

http://www.akamaiuniversity.us/PJST.htm

25. SPSS. 1999. Statistical Package of the Social
Sciences. Vol. 10.0. SPSS: Chicago, IL.

26. Srairi, M.T., J. Moudnib, L. Rahho, and A.
Hamama. 2006. “How do Milking Conditions affect
the Hygienic Quality of Raw Milk? Case Study
from Moroccan Dairy Farms”. Livestock Research
for Rural Development. 18(7):1-9.

27. Tayo, O.G., M. Anaeto, and E.A. Adurogbangba.
2005. “Comparative Composition of White Fulani
Cattle and Muturu Cows’ Milk”. ACTA-SATECH.
2(2):46-49.

ABOUT THE AUTHORS

Dr. Oladapo A. Fasae is a lecturer in the
Department of Animal Production and Health,
Federal University of Agriculture, Abeokuta,
Nigeria. He holds a Ph.D. degree in Ruminant
Animal Production. His research interests are in
the areas of farming systems, organic ruminant
production and development of all year round
feeds for ruminants.

Ogunekun T. Olusesan, is a researcher at the
Department of Animal Production and Health,
Federal University of Agriculture with interests in
indigenous  Nigerian cattle species and
production.

SUGGESTED CITATION

Fasae, O.A. and O.T. Olusesan. 2015. “Quality
Assessment of Fresh Milk from Traditionally
Managed Nigerian Bunaji and Bokolooji Breeds
of Cattle”. Pacific Journal of Science and
Technology. 16(1):280-285.

& Pacific Journal of Science and Technology

e

—285—
Volume 16. Number 1. May 2015 (Spring)


http://www.akamaiuniversity.us/PJST.htm
http://www.akamaiuniversity.us/PJST.htm

