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ABSTRACT

The present study was conducted to evaluate thdtiveitquality of buffalo and cow milk at Departnteof
Animal Products Technology, Faculty of Animal Hustley and Veterinary Sciences, Sindh Agriculture uénsity
Tandojam, during the year 2012-13. A total of 40knsiamples of buffalo and cow (n = 20, each) wetangned for
macro nutrients such as total solids (TS), fattginp lactose and ash contents as well as theitalealues. A remarkable
(P<0.05) higher concentration of Total solids, fagtein, lactose and ash contents was observedfialo milk contrast to
that of cow milk. Calorific value in buffalo milk & considerably (P<0.05) higher compared to thabef milk. Buffalo
milk was concluded to be a rich source of macroients as well as calorific values and suggestetigadtilized as
nutritional soft drink and/or as better base fandproducts. While cow milk with low fat contenvecluded to be utilized

as low fat soft drink and/or as base material dor fat dairy products.
KEYWORDS: Calorific Value, Macro Nutrients, Total Solids
INTRODUCTION

Milk is an almost ideal food having high nutritivalue. It supplies body building proteins, bonerforg minerals
and furnishes energy giving lactose and milk fatsiBes supplying certain essential fatty acidgoittains the above
nutrients in an easily digestible and assimilablenf (Vishweshwar and Krishnaiah, 2005). Milk is thest versatile of all
the animals desired food commodities and is a tsmsicce for many of its physical forms like chesgghurt, ice cream,
ghee, powder milk and many other forms of fluidkn{iKhanet al, 2007). Milk of different species contains the s&«ims
of constituents but in varying in amount. Withirgiwen species, genetic factors, environmental d¢andi and stage of
lactation influence the composition of milk (Kanvetbl, 2004).

Pakistan is the second top producer and consuméaufdlo milk after India. The buffalo milk has man
advantages regarding nutritional qualities and ébaincomposition and characterized by higher fataltsolids, proteins,
caseins, lactose and ash contents than that ofrdtkwIn fact several factors like species, brefegding system, stage of
lactation and season of the year are influencedhmmical composition and nutritional qualities (Aduohet al, 2013).
While, cow milk has also long been considered alligutritious and valuable human food and is comsd in millions of
varieties of dairy products (Mahmood and Sumair@1®@. Comparative studies regarding the compositicand
nutritional qualities among different breeds oftleatgoat and sheep, cow and goat, cow and sheepb®en carried out
throughout the world. As Pakistan is endowed wilpesior buffalo breeds, the major milk producingnaas in the

country, it is necessary to see the major diffeesna composition and nutritional qualities of mitkcomparison with
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cow milk. The present study was, therefore be cotetlion comparison of the nutritive and calorifidues of buffalo and

cow milk.
MATERIALS AND METHODS

Buffalo and cow milk samples obtained from Livegtdexperiment Station, Faculty of Animal Husbandnda

Veterinary Sciences, Sindh Agriculture Universiigrilojam, were used during present investigation.

Equipments/Apparatus
* Hot Air Oven
Hot air oven (Memmert 854, Schawabch W. Germany} wsed to evaporate the moisture content of milk

samples.
e Analytical Balance
Analytical balance (Adam, Model No. AAA 2502) wased to weigh the milk samples and reagents.
e Gerber Centrifuge Machine

Centrifuge machine (Funk Gerber, Model No. 12105n@&y) was used to centrifuge the milk samplesnduri

determination of fat content of milk samples.
* Micro Kjeldhal Digestion and Distillation Unit

Micro Kjeldhal digestion unit (LABCONCO Mod 6030@pPwas used to digest the samples during deterimimat

of protein content of milk.
»  Titration Kit
Titration kit was used to titrate the samples aftitillation during determination of protein contef milk.
*  Muffle Furnace

Muffle furnace (Newer Herm Mod; L9/11/8KM, Germanyas used to ignite the milk samples during the

determination of ash content of milk.
Experimental Procedure

A total of forty (40) fresh milk samples of buffadmd cow (n=20, each) were collected in clean #eniles sample
bottles from Livestock Experiment Station, Depaminef Livestock Management and was brought to thbdratory of
Animal Products Technology, Faculty of Animal Husdey and Veterinary Sciences, Sindh Agriculture vuénsity

Tandojam, for the analysis of macro nutrient.

ANALYSIS OF BUFFALO AND COW MILK
» Total Solids Content
Total solids content (TS) was observed accordinthéomethod of Association of Official Analyticah€mists
(AOAC, 2000). The milk sample (5g) was taken inre-peighed flat bottom dish. The dish was placetidhair oven at
101+1°C for 3 hrs and transferred to desiccator havingjliaa gel as desiccant. After 1 hr, the dish wasighed.

The drying and desiccating were repeated till achgethe constant weight and calculation was masi@ex following
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formula.

Wt of dried sample ( c— a)
Total solids content (%) = X100

Wt of sample taken (b — a)

Where,

a-weight of empty dish

b - weight of sample + dish

¢ - weight of dried sample + dish
» Fat Content

Fat content was determined by Gerber method agidedcby James (1995). Milk sample (11 ml) was mixe
with 90 % sulfuric acid (10 ml) and amyl alcoholrfl) in butyrometer and closed with rubber corkeThutyrometer was
placed in a Gerber centrifuge machine and cengifiog 5 min at 1100 round per minute (r.p.m). ThAedercentage was
noted on the butyrometer scale.

* Protein Content

Protein content was determined according to thédnaaeof British Standards Institution (BSI, 1990heTsample
(5g) was digested using Micro Kjeldhal digestetthie presence of catalyst (0.2 g of copper sulfatk 2 g of sodium
sulfate) where sulfuric acid (30 ml) was used a®xdizing agent. The digested sample was diluté distilled water
(250 ml). Then 5 ml portion from the diluted samplas distilled with NaOH (40 %) using Micro-Kjeldhdistillation
unit, where steam was distilled over 2 % boric g&idnl) containing an indicator for 3 minutes. Tdmamonia trapped in

boric acid was determined by titrating with 0.1N IHThe nitrogen percentage was calculated usidgvahg formula:

1.4 (V-V,) < normality of HCI1 = 250

Weight of sample taken =< volume of diluted sample
Where,
V. = Titrated value of milk sample
V, = Titrated value of Blank sample

While protein content was calculate from the N %ntltiplying with conversion factor i.e. 6.38 apoeted by
James (1995).

e Lactose Content

Lactose content was determined by subtracting uhe af total percent of fat, protein and ash corstéram that
of total solids content of milk.

* Ash Content

Ash percentage was determined by Gravimetric metwdescribed by AOAC (2000) using muffle furnace.
The milk sample (5g) was taken in pre-weighed dieciand transferred to muffle furnace (85pfor 4+1 h. Ignited

| Impact Factor(JCC): 1.4507- This article can be downloaded fromwww Impactjournals |




72 Muhammad Salman, Muhammad Khaskheli, Israr-Ul-Hag, Aisha Rahman Talpur,
Aneela Perveen Khuhro, Mubash&auf, Humera Hamid & Atif Aziz

sample was transferred to desiccator having sjaas desiccant. After 1 hr the crucible was weibjand the content was

calculated by following formula:

Weight of ignited sample
Ash (%) =— =< 100

Weight of sample taken

e Calorific Values of Buffalo and Cow Milk

Calorific/energy values were calculated from th@xmmate analysis results using the following gelieed
equation.

Kcal 100g* = (% protein x 4) + (% fat x 9) + (% lactose x 4)
»  Statistical Analysis

A computerized statistical package of Student Bditif Statistix (SXW), version 8.1 (Copyright 20@alytical
software, USA) was used to analyze the data. Ttestaobtained was tabulated and analyzed witlstital procedure of
summary statistics, under which descriptive sfaisend frequency distribution test, were appliedobserve the
variability within same character of milk amongfdient samples and their frequencies. The data fuetieer analyzed
through statistical procedure of analysis of vaz@(ANOVA) to observe the significant differenceaang the variables
and in case of significant difference exist, theamavere further computed using least significaffecince (LSD) at 5 %

level of probability.

RESULTS

e Comparison of Macro Nutrients of Buffalo and Cow Mik

o Total Solids Content

The total solids content (TS) of buffalo and cowkmias analyzed, and results are presented in T@abée 2).
The results of present study revealed that coefficof variance (CV) percent in TS content of coviknwvas slightly
higher than that of buffalo milk. Moreover, freqegrdistribution test showed that in buffalo milk (#0%) samples were
below, and 10 (50%) samples above from the coragotr of mean total solids content. While in casecaw milk
samples, the similar pattern of frequencies to tfidduffalo milk samples were observed. The statstanalysis showed
that TS content in buffalo milk was remarkably (F38) higher than that of cow milk. The least sigmint difference

(LSD; 0.05) of mean test also confirmed the sigaiffit variation in TS content of buffalo and cowkmil
o Fat Content

The fat content of buffalo and cow milk was deteared, and results are depicted in Table (1 & 2)dirigs of the
present study showed that there were not greadtiariin a fat content of buffalo milk but in casiecow milk it varied
greatly. Statistical observations revealed thatctattent in buffalo milk was comparatively (P<0.0Byher than that of

cow milk. The LSD (0.05) also revealed the sigmifitvariation in fat content of buffalo and cow knil
o Protein Content

The protein content of buffalo and cow milk wasedetined, and results are depicted in Table (1 &R)eover,
frequency distribution test (Table 4.6) Appendix-INustrates that 9 (45%) samples of buffalo milkre less than and 11

(55%) samples were greater than that of the coratéamt of mean protein content. In case of cow redknples, 9(45%)
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samples were below, 6(30%) above and 5 (25%) sanguaal to that of mean concentration of proteimtexat of cow
milk. The statistical analysis further showed thaitein content in buffalo milk was remarkably (P8%) higher than that
of cow milk. The LSD (0.05) of mean test also comid the significant variation in protein contefmtboffalo and cow

milk.
0 Lactose Content

Results of lactose content revealed a wide varidticbuffalo milk. The lactose content of each nittiuffalo or
cow) was distributed with frequency of 10 (50%slésan and 10 (50%) greater than that of mean odrat®n of lactose
content of milk. The statistical analysis (ANOVA)rther showed that the average lactose contentiffalb milk was
significantly (P<0.05) higher than that of cow milkhe significant variation in lactose content offalo and cow milk
was also confirmed by LSD (0.05) mean test (Tak8e2).

o Ash Content

Results illustrated in Table 1 & 2 showed that\yhgability in ash content of buffalo and cow millas relatively
similar. It was found that in buffalo milk samplash contents are distribute with frequency of 12y less than and 8
(40%) greater than that of the level of mean asfiard, while in case of cow milk, 15 (75%) sampdésnilk were less
than and 5 (25%) greater than that of mean coratiorof ash content. The statistical analysisitiated that ash content
in buffalo milk was comparatively (P<0.05) highbah that of cow milk, (Appendix-1). The LSD (0.08) mean test also

showed the significant variation in ash contertbwaffalo and cow milk.

e Comparison of Calorific Values of Buffalo and Cow Mlk

The calorific values of buffalo and cow milk weralaulated, and results are presented in Table 1.& 2
The variability in calorific values of cow milk wdsggher than that of buffalo milk. The calorificluas in buffalo milk
was distributed with frequency of 10 (50%) lessntlamd 10 (50%) greater than that of mean concémraf calorific
values of milk. The statistical analysis (ANOVA)asted that calorific value in buffalo milk was rerkably (P<0.05)
higher than that of cow milk. The significant vaida in calorific values of buffalo and cow milk walso confirmed by

computing the LSD (0.05) of mean test.
DISCUSSIONS

Cow milk is the most universal raw material for geesing, which results in broadest spectrum of rfaatwred
products. The buffalo milk, regarding the high @mtof protein, including casein and also fat makeery good raw
material for processing. Therefore knowledge atlwowt and buffalo milk is the most comprehensivehas milk has a
crucial significance in human nutrition. In study approach was made to compare the nutritive statdscalorific value

of the buffalo and cow milk.

In present study, the buffalo milk showed highetal'solid (TS) content and it was remarkably (P& .Bigher
than that of cow milk. The results are in line witte finding of Enbet al. (2009) and their results showed that the TS
content of buffalo milk was higher than that of covlk. While, Soliman (2005) reported that the laldf milk contained
comparatively higher Ts contents than that of colk.nmS content of buffalo milk higher than that @dw milk was also
reported by Mahmood and Sumaira (2010). Theserfgelare not in agreement with the results of ptesenly for TS

content of buffalo milk, but similar in some extemth TS content of cow milk. However, the resufsEnbet al. (2009)
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for TS contents of buffalo milk and cow milk wasmer than that of findings of the present studyislteal fact that
generally buffalo milk contained higher TS contdran that of cow milk (Barlowsket al, 2011). However, Ahmeet al.
(2013) reported that the buffalo milk appearedribbest products from a compositional point of viamd characterized

by higher total solids than cow milk.

The fat content in buffalo milk was comparativelgtrer than that of cow milk. The findings are notbnsistent
with that observed by Soliman (2005), who foundhbigfat content in buffalo milk, but the fat contebserved for cow
milk was relatively similar to that of present sfud@he findings of Kanwatt al. (2004) for the fat content of buffalo milk
supported the present study and they found relgtsimilar fat content in buffalo milk. The preseamtsults for fat content
in buffalo and cow are not in line with resultsdhmood and Sumaira, 2010; Barlowskal. (2011), who reported high

fat percent in buffalo and low fat percent in coulkn

In present study protein content in buffalo milk swvaignificantly (P<0.05) higher than that of cowlkni
The protein content in buffalo and cow milk obsere the present study was in agreement with theirigs of Soliman
(2005); Mahmood and Sumaira (2010), who reporteghdri protein content in buffalo milk compared tonvcmilk.
While, the results reported by Emb al. (2009) did not supported the present findings ahserved lower protein in
buffalo and cow milk. The higher protein contentimffalo milk than that of cow milk might be duettee concentration
of both, the casein and whey proteins which ar@nted higher in buffalo milk than that of cow mi{§indhu, 1998).
In general, the interspecies variability in protemntent of milk could be of due to variation inngéic makeup of the
animal (Walstreet al, 2006). It might be predicted that those animdtgctv grow most rapidly (in proportion to their sjize
might need milk quite rich in protein and vice \&rsince it furnishes the material for the develeptrof muscle tissue
(Herringten, 2000).

The average lactose content was comparatively (Bx@igher in buffalo milk than that of cow milk pparently
similar findings are reported by Soliman (2005) vaiserved higher percentage of lactose in buffalk timan that of cow
milk. Present observations are in agreement wittifigs of Mahmood and Sumaira (2010) who foundsihalar trend
for lactose content in buffalo and cow milk. Whifeydings of Barlowskaet al. (2011) did not support the present study
who did not find comparable concentration of laetos buffalo and cow milk. Moreover, the findingsMyburgh et al.
(2012) for lactose in cattle milk, was not in linéth the lactose content in cow milk observed ia firesent study. The
change in milk components might occur even whiléhim udder and this has been partly attributed thighformation of
different component at various sites in the mamnsaigretory cell that probably come into contachwibhe another. They
also reported that several changes might occurtauie milking, subsequent lowering of temperatanel even soon
(Walstraet al. 2006). The results of present study showed thaashecontent in buffalo milk was comparatively (F3&)
higher than that of ash content in cow milk. Thessults are in line with the findings of Mahmoodia&umaira (2010),
who recorded high ash content in buffalo milk conspgato cow milk. The findings of En& al. (2009) supported the
present findings, who also observed higher levésst than that of cow milk. However, Present fiigdi of ash content
are also disagreed with findings of Kanvelal. (2004) who reported the lower values of ash iffabe and cow milk,
than that of observed in the present study. Ibidaus to noteworthy that though lactose contestregative relationship
with the dissolve salts, the level of one of thegsmponents might alter the level of the other & élquilibra. This might
be happened in the variability of ash content umutessent study. The calorific values calculatedirffalo milk was
remarkably (P<0.05) higher than that of cow millhe$e results are not in line with the findings ofirgan (2005),
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who reported the higher calorific values for botiffhlo and cow milk. Moreover, Kanwat al. (2004) confirmed the
present findings, who reported the remarkably higtedories in buffalo milk than that of cow milk é8owskaet al.

2011). Furthermore, it has been reported, thabtiféalo milk was found superior in chemical compiasi than that of
cow milk resulting more calories per unit weightk@i, 1996). Nevertheless the difference in catosifilue might be

attributed with variation in lactose, fat and pintpercentages in milk (Rao and Mishra, 2010).
CONCLUSIONS
On the basis of present finding it was concluded:t
» Buffalo milk was rich source of macro nutrientst(farotein, lactose and ash) than that of cow milk.
e The buffalo milk was more energetic, than thatafenilk.
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APPENDICES

Table 1: Comparative Analysis of Total Solids (FatProtein, Lactose,
Ash) and Calorific Values of Buffalo and Cow Milk

Descriptive | Buffalo Cow Significance
Measures Milk Milk
TOTAL - P- LSD+SE
SOLIDS Minimum 14.24 11.84 Values| (0.05)
CONTENTS | Maximum 15.83 13.58
(%) Mean 15.03 12.84 d
SEx 0.10 010 <0.001| 0.30+0.15
CcVv 3.18 3.57
Minimum 5.10 3.60
FAT Maximum 5.45 4.50
CONTENTS | Mean 5.25 4.04 | <0.001| 0.10+0.05
(%) SE+ 0.02 0.04
CVv 1.97 4.92
Minimum 3.12 3.12
PROTEIN Maximum 4.90 4.90
CONTENTS | Mean 4.13 3.80 | <0.017| 0.27+0.13
(%) SE+ 0.10 0.09
CcVv 10.55 10.81
Minimum 3.60 3.03
LACTOSE | Maximum 5.93 5.18
CONTENTS | Mean 4.82 4,28 | <0.011| 0.41+0.20
(%) SE+ 0.15 0.14
CcVv 13.60 14.62
Minimum 0.70 0.60
ASH Maximum 1.00 0.90
CONTENTS | Mean 0.82 0.72 | <0.001| 0.05+0.03
(%) SE+ 0.02 0.01
CcVv 11.72 9.66
CALORIFIC | Minimum 79.26 59.16
VALUES Maximum 86.65 77.45 <0.001) 2.22+1.1€
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(Kcal/100g | Mean 83.11 66.77
of milk) SE+ 0.49 0.98
CcVv 2.68 6.55

Table 2: Frequency Distribution of Total Solids Corient (%)
and Calorific Values of Buffalo and Cow Milk

o Buffalo | Cow
Frequency Distribution Milk Milk

TOTAL No. of sampleg 10 10
soLps | -essthanmean 5o o 50 50
CONTENTS Equal to mean No. of sampleg 00 00
(%) q Percent 00 00
. No. of samples 10 10
Greater than mean Percent ) )
Less than mean No. of sampleg 08 07
EAT Percent 40 35
CONTENTS | Equal to mean No. of samples 05 00
Percent 25 00

(%)
Greater than mean No. of samples 07 13
Percent 35 65
Less than mean No. of sampleg 09 09
PROTEIN Percent 45 45
CONTENTS | Equal to mean No. of samples 00 05
Percent 00 25

(%)
Greater than mean No. of samples 11 06
Percent 55 30
Less than mean No. of sampleg 10 10
Percent 50 50
LACTOSE No. of samples 00 00

CONTENTS | Equal to mean . P

Percent 00 00

(%)
Greater than meah No. of sampleg 10 10
' Percent 50 50
Less than mean No. of sampleg 12 15
ASH Percent 60 75
CONTENTS | Equal to mean No. of samples 00 00
Percent 00 00

(%)
Greater than meah No. of sampleg 08 05
' Percent 40 25
Less than mean No. of sampleg 10 11
CALORIFIC Percent 50 55
VALUES Equal to mean No. of sampleg 00 00
(Kcal/100g | =9 Percent 00 00
of milk) | No. of samples 10 09
Greater than mean Percent 50 5
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