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ABSTRACT

Exogenous nutrients supply in the human diet isiireq because of their biological significance fggneral life
maintenance. Milk is said to be the most uniqueidedl class of food, because it meets the nutd@imeeds of the
body better than any single food. This study ingattd the major constituents of milk obtained frimur different
breeds of cows viz; Holstein Friesian (HF), Whitddni (WF), Red bororo (RB) and a crossbreed (HF-H)\iund

in Sokoto metropolis. Proximate parameters - mogstash, crude protein, lipid and lactose were deiaed using
the AOAC methods while EDTA titration and spectaipmetric methods were used to determine calciuch an
phosphorus respectively. The results of the proténcamposition showed no significant difference ®5) with
the exception of the ash content which differediantly (p<0.05) between the samples, with thessbreed
having the highest concentration of minerals (0.97%%d RB with the least value (0.73%), but has highest
concentration of calcium even though not signiftadifferent from the others. The values of thestonoe content
ranged from 81.33%-83%, from 5.7% (HF) to 6.4% (HWF) for crude protein, and 5.96% (HF) to 6.8%
(HF+WF) for the lipid content. Overall, the locakdeds (WF and RB) have shown more desirable ratati
qualities than the exotic breed (HF), however, stmeeding showed a potential improvement in nutsiespecially
the protein content. A crossbreed between RB andidléis a possibility of better nutrient yield, &sstlocal breed
(RB) appears to be a better dairy cattle than WF.
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INTRODUCTION

Milk is a complex mixture of proteins, carbohydmateitamins, minerals and other constituents dsgzbin water
[1]. It is one of the oldest foods known to man.[@n the basis of the protein content of milk,sitgenerally
regarded as “nature’s most nearly perfect food”nmwio its rich protein profile containing more ass@ amino
acids than any other natural food [3]. In additionilk is an important source of mineral substaneaspecially
calcium, phosphorus, sodium, potassium, chloriodine, magnesium, and small amounts of iron. Of¢hmineral
constituents, calcium and phosphorus constitugrget fraction in milk which is needed for bonewitto and the
proper development of newborns [4].

In humans, breast milk provides all the energy ma@alrly all nutrients required for infant growth ashelvelopment
during the first 4 to 6 months of life, as well @arious immunological factors and bioactive compuasg5].

However, in the absence of breast-feeding, cow mikbommonly used as a weaning substitute for isffg] often

processed into various dairy formulas. Due to itgh mutritive value, cow milk is widely consumed imfants and
adults alike to meet their basic nutritional needs.

Cow milk is the most universal raw material for geesing dairy products resulting in the broadestspm of
manufactured dairy products. At present, the numdfeasinimals bred for dairy purposes abound whidaHuitke
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Cattle, Goat, Sheep, Horse, Donkey and Camel f7Niberia, cattle (cow) provide more than 90% of tbtal
animal milk output while goats and sheep providss than 10% and are kept for production of médé¢shand skin
[8]. The white Fulani popularly called ‘Bunaji’ ihe most numerous and wide spread of all the Nigecattle
breeds accounting for about 37% of the nationatlecgiopulation [9]. Subsequently, the Friesian Oreeas
introduced in Nigeria and has been used to prodwstabilized crossbred Friesian + white Fulani celusse dairy
performance has been adjudged to be higher thagputtee\White Fulani [10].

One of the primary goals of the dairy industry lahsays been to improve the technological propemiemilk,

including its chemical composition. Milk processiagitability is significantly affected by the prapions of milk
components. It has been shown that the quality itf imtended for consumption and processing vasigisject to
cattle breed [7,11]. Hence there is need to expih@tlocal and exotic breeds of dairy cattle iné¥ig in order to
ascertain the best nutritionally enriched milk proek.

MATERIALS AND METHODS

Sample collection

Four (4) different breeds of cows with an average af 4.5 years were used for this research. Teedonames are
Friesian, White Fulani, Red bororo and a crossdiegween Friesian and White Fulani. The cows fewaed at
Sidi Mamman Tsalha Asarkawa (S.M.T.A) - a semiristee farm at Sokoto metropolis, Nigeria. Early mng
fresh milk samples were collected from the cowshveiéparate containers using standard milking pruoesd To
avoid contamination, containers used for sampléectbn were sterilized by soaking in 10% HN®Or 24hours;
then in distilled water for another 24hours aftdrich they were rinsed with more distilled water dimally dried
ready for sample collection. The collected samplese immediately packaged and transported for aisaly

Proximate Analysis

Proximate parameters determined using the AOAC odktkoisture, ash, crude protein, crude lipid and laeto
contents were determined by oven drying, furnaci&ranKjeldah, soxlet extraction and titrimetric rhets
respectively [12].

Elemental Analysis

Calcium concentration of the samples was determinsidlg EDTA titration while that of phosphorus was
determined using spectrophotometric method witl2S@0 spectrophotometer manufactured by Pye Unicaimn L
UK.

Statistical Analysis

The data was analyzed using one way analysis éan@g (ANOVA) with SPSS 16.0 to examine the statibt
significance of differences in the mean concerdratf the proximate and mineral compositions of diféerent
milk samples studied.

RESULTS AND DISCUSSION

The mean values (%) of the proximate analysis ¢ samples obtained from the four different breetisow are
presented in Tablel. The analysis of variance stidhet moisture, crude protein, lactose and ligidtent were not
significantly (p>0.05) different between the sansplelowever, from tablel, the Ash content differaghigicantly
(p<0.05) between the samples with the cross-breeiht the highest concentration of minerals (0.9 the
Red bororo with the least value (0.73%).

Comparison of the mineral composition showed that differences between the samples were not statigt
significant (p>0.05) as shown in Figure 1.

Tablel: Proximate composition of milk from different breeds of cow

Parameter % Red Bororo (RB) Holstein Friesian(HF) White Fulani (WF) Cross breed (WFxHF)

Moisture 83.00 +0.10 82.33+1.58 81.67+1.58 81.33+1.53
Ash 0.73+0.0% 0.81+0.02 0.90+0.10 0.97+0.3¢
Lactose 4.20+0.26 5.20+0.30 5.40£0.10 4.50+0.88
Crude Protein 5.90+0.40 5.70+0.45 5.8+0.36 6.4+0.27
Lipid 6.17+0.91 5.96+0.21 6.23+0.16 6.8+0.62
Protein/lipid  0.96 0.96 0.93 0.94
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Values represent mean + SEM of triplicates. Différalphabets on the same row indicate significafférénce at
p<0.05, absence of alphabets on the same row tedica significant difference (p>0.05).

An analysis of the proximate composition of theknibmples showed that the difference in the mastantent
was not significant (p>0.05) with values of 81.383% a little lower than 84.80%-85.2% reported bjaGand
Bolakale [13], and 87.42% reported by Mirzadgthal,[14]. High moisture content is directly proportario high
water activity which in turn supports microbial giith consequently decreasing the shelf life of thikk sample.
Conversely, low moisture content, implies low wedetivity, which causes the reduction of microlgedbwth and
consequently increasing the shelf life of milk anitk products [15].

Generally milk protein percentage is positivelyretated with the milk fat percentage. If one ishithe other is
usually high [16]. This is true for all the crudeofein/lipid content of the four milk samples ramgifrom 5.7%
(HF) to 6.4% (HF+WF) for crude protein, and 5.96R6-) to 6.8% (HF+WF) for the lipid content. Except the
findings of Salau and Bolakale [13], who recordeel $ame crude protein for WF, other studies haverted lower
crude protein values in cow milk; 3.3 +0.22% [BHd 3.73+0.68% [17]. Similarly, the lipid contentceeded
reports of several studies [18,19], except foristithy Adeneyet al,[20] who reported lipid content of 6.10% for
white Fulani breed. This difference in crude protend lipid values could be a consequence of fgedigimen [2]
or difference in herd management by pastoralist} [Rrotein is required for body building and repathile fat is
widely known as a source of energy, excess comkfat in food could constitute health risk [22h the present
study, the local breeds (WF, RB) and the crosshgeed a higher crude protein and lipid content tha@nHF breed,
although these differences were not significan0(f%). However, crossbreeding of the exotic bréd) (with the
local breed (WF) points to a promising protein emimprovement of milk which could be exploitedte future.
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Fig.1: Mineral composition (calcium and phosphoruspf different breeds of cow.
*RB(Red Bororo); HF(Holstein Freisian); WF(White lani); HF+WF(Crossbreed)

Ash content varied significantly (p<0.05) amondwt tifferent breeds, contrary to previous repoytatesina [19].
Ash content is a measure of the mineral compositioniological materials, hence the determinatiéitsomineral
composition. Milk and its products constitute eéhrgpurce of the mineral components that satisfg, ¢gweat extent,
men’s demand for calcium, phosphorus, potassiungnesium and sodium [23]. The phosphorus and calcium
levels were reduced in comparison with previousdlisti[13,19,24]. This decreased Calcium levels trighdue to
nutritional stress posed by maintaining plasma iGalaconstant during early weeks of lactation in athimost cows
remain under a negative Calcium balance. Thusdimtain normal blood plasma Calcium level, resompif bone
Calcium stores and absorption of Calcium from itbesmust meet the negative Calcium balance [25].

CONCLUSION

Comparison of the proximate analysis of milk saragtem four different breeds of cattle has shovat the Exotic
breed (Holstein Friesian) had less desirable traitstionally, which could be attributed to itsagtation to the herd
management practices in Nigeria. However, the delgr nutritional potentials of Holstein Friesiare®d was
unmasked by crossbreeding it with a local breedi@\rulani). A crossbreed of Red Bororo and Hoist&iiesian
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holds a possibility of a better yield, as this logeed appears to be a better dairy cattle thamttite Fulani breed
from this present study. Hence, crossbreeding dmigds holds a great potential for the dairy itrgus
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