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Abstract

The study was carried out to
evaluate the chemical composi-
tion and minerals content of buf-
faloes milk collected from indi-
vidual animals and vendors bulk
milk in Assiut city. Samples were
collected and analysed each 10
days from three individual farm-
ers (one buffalo from each), and
three milk vendors during the
period between December (2010)
to February (2011).

The obtained results showed
that the main milk constitutes
were found to be at higher levels
in the individual samples. Values
of total solids, fat, total nitrogen
and lactose, ranged between
14.430 to 16.550%, and 5.4 to
7.2% and 0.665 to 0.940% and
3.828 to 5.500% for the individ-
ual milk, respectively. In bulk
milk samples Values of total sol-
ids, fat, total Nitrogen and lac-
tose, ranged between 14.604 to
15.293% and5.5 to 6.5% and
0.562 to 0.676% and 3.620 to
4.933% respectively. The spe-
cific gravity of individual milk
was slightly higher than that of
bulk milk samples 1.030 to 1.035
and 1.029 to 1.033 gm/cm3 re-
spectively.

Concerning milk fat con-
stants, the iodine number was
mostly lower while Polenske and
Reichert~ meisel number were
higher in the individual samples

comparing with that for the bulk
samples. However no big differ-
ence was found in the saponifica-
tion number for individual and
bulk samples. The results of ash
contents showed that bulk buffa-
loes milk samples showed higher
contents ranged from (4.696 to
6.626) mg/kg as compared to
individual samples (4.023-5.553)
(mg/kg). Metals, i.e. iron, cal-
cium, sodium and phosphorus
were found in higher levels in
bulk samples. However magne-
sium was found in the same lev-
els in bulk and individual sam-
ples.

Samples available in Assiut
markets may suspect to be adul-
terated by vendors with adding
water, or removing cream. The
overall picture of buffalo's milk
quality in Assiut markets as
measured by chemical composi-
tion evaluation appears to indi-
cate a need for emphasis on qual-
ity roles within milk vendors.
There is a need to the activate
regulations of the standard limits
to control the quality of buffalo
milk collected from vendors.
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Introduction

Buffalo milk is very white
and beautifully smooth, it differs
considerably in  composition
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from cow's milk. Buffalo milk
contains more fat, protein, cal-
cium and phosphorus than cow's
milk. The high milk solids of
buffalo milk make it ideal for
processing into dairy products,
(Abd Elsalam er al., 1982 and
Hofi et al., 1982).

Buffalo milk has excellent
physical and chemical qualities
as a consequence of high per-
centage of constituents. This milk
property is desirable for dairy
industry because it facilitates
manufacture  of  mozzarella
cheese (Aspilcute- Borquis, et
al., 2010).

Compared with cow's milk,
buffalo milk has higher percent-
age of all components such as
protein and fat. The mean protein
and fat percentage reported for
buffalo milk varies from 4.13 to
4.55% (Macedo et al., 2001,
Rosati and van Vleck 2002) and
from 6.87 to 8.59% (Tonhati et
al., 2000), respectively. In spite
of its higher fat percentage which
is of major interest, some studies
reported a larger number of small
fat globules in buffalo milk as
compared to bovine and sheeps
milk. It is well known that small
fat globules are rich in polyun-
saturated fatty acids (Martini et
al., 2003 and Zicarelli, 2004 ).

Buffalo milk is richer in cal-
cium, phosphorus, magnesium
and iron, and contain less sodium
and potassium. Peroxidase activ-
ity is 2-4 times higher than in
cow's milk which means that it
may be able to be preserved for
longer time. (Borghese and
Moioli, 2002).

Few studies had been done in
order to determine the percentage
of each components, i.e., fat, pro-
tein, lactose, minerals and vita-
mins in buffalo milk as well dif-
ference factors which can affect
the percentage of each compo-
nent, (Gang and Qingb 1994,
Sharma, et al., 1996. Spanghero
and Susmel 1996, Kholif 1997,
Fundora et al., 2001, Anilkumar,
et al., 2003, Athar, ef al., 2003,
Mandal, et la., 2004).

Many factors can affect
composition of milk, from these
factors, animal age, stage of lac-
tation, animals nutrition, some-
times buffalo were fed some sorts
of levered feeds like garlic, on-
ion, silage, fish meal etc. as well
working animals. It is well
known that individual farmers
are more honest and they are not
adulterate milk with water or
other adulteration ingredients.
Hence, the present research has
been undertaken to evaluate the
quality of buffalo milk collected
from individual farmers and ven-
dors in Assiut City.

Material and Methods
1. Sampling:

The milk samples were col-
lected from two different sources,
individual farmers and vendors,
in Assiut City .These milk Sam-
ples of buffaloes milk were col-
lected each 10 days from 2 dif-
ferent sources during the period
from December (2010) to Febru-
ary (2011):-

a- Three individual random
samples were taken from three
different farmers, one buffalo
from each.
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b- Three bulk milk vendors
in Assiut City.

At each time of sampling 500
ml of milk were taken and trans-
ferred immediately in ice box to
the laboratory where it was ana-
lyzed for the following determi-
nation. All the data shown in the
results are the average of three
different samples from three dif-
ferent buffaloes
2 Chemical determinations:-

Specific gravity: Specific
gravity was determined as previ-
ously described by Mowafak
(1989).

Fat content: - Fat content was
determined by using Rose

Gottlieb method according to the -

International Standard FIL/ IDF:
IC (1987).

Titratable acidity: - Determi-
nation of the Titratable acidity
was carried out according to the
method described in A.O.A.C.
(1990).

Moisture content: - Determi-
nation of moisture content had
been carried out according to the
International Standards FIL/IDF:
21 B (1987).

Total nitrogen content: - To-
tal nitrogen content was deter-
mined according to the Interna-
tional Standards FIL/ IDF: 20 A
(1986).

Soluble nitrogen and non
protein nitrogen was determined
by using Micro Kieldahl method
according to the A.O.AC.
(1997).

Lactose: - Lactose was de-
termined according to the Inter-
national Standard FIL/IDF: 28 A
(1974)

Ash: - Ten grams of milk
sample was evaporated in a water
bath at 100 °C then Heated in a
muffle furnace at 550°C until the
ash residues remained.

Metals content: - Different
metals i.e., iron, copper, manga-
nese, zinc, calcium Magnesium
and potassium were determined
in ash according to the Method
described by Sotera and Stux
(1979) using Atomic Absorption
spectrophotometer, G.B.C 906
AA (Atomic Absorption)

Iodine value: - The iodine
value was determined according
to the International Standard
FIL/IDF: 8 (1959).

Saponification number:- De-
termination of saponification
number had been carried out ac-
cording to the A.0.A.C., 2000.

Polenske number: - Polenske
number was determined accord-
ing to the International Standard
FIL/IDF 37(1966).

Reichert Meisel: - Reichert
Meisel was determined according
to the International Standard
FIL/IDF 37(1986).

Results and Discussion

The specific gravity of indi-
vidual and bulk buffaloes milk
samples ranged from 1.030 to
1.035 and from 1.029 to 1.033
respectively (Table 1). These
results agree with Kay (1977)
who observed that the specific
gravity of buffalo milk was in the
range of 1.033, to 1.035. This is
similar to the specific gravity of
milk sample in this study.

The results obtained for the
titratable acidity of different sam-
ples indicated that the individual
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samples collected from the indi-
vidual farmers always had higher
acidity ranged from 0.160 to
0.180%. The corresponding val-

ues for bulk buffaloes milk sam-
ples where from 0.136 to 0.168%
as lactic acid. (Table 1).

Table 1:-Physical properties for bulk and individual milk

Bulk milk Individual milk
Samples date Z‘r’:f,'l;'c Acidity% Z‘r’:sft';c Acidity%
1 December 1.032 0.166 1.035 0.165 |
11 December 1.032 0.163 1.034 0.165 J
21 December 1.032 0.161 1.031 0.180 J
31 December 1.032 0.168 1.033 0.180
10 January 1.029 0.150 1.030 0.175
20 January 1.030 0.160 1.030 0.177 |
30 January 1.029 0.153 1.030 0.160
9 February 1.030 0.160 1.030 0.165
19 February 1.030 0.166 1.031 0.180
1 March 1.033 0.136 1.031 0.170

The results of total solids
content of milk from individual
farmers and vendors were be-
tween 14.430 and 16.550% and
between 14.604 and 15.293%,
respectively (Tables 2 and 3)
which indicate that individual
samples always contain higher
total solids comparing with bulk
samples. The fat content of the
samples from the individual
farmers and vendores milk
ranged from 5.4 to 7.2% and
from 5.50% to 6.5%, respectively
(Tables 2 and 3). These results
agree with the findings of
Sharma, et al., (1980) who found
that fat percentages of buffalo
milk samples were between 6.00
to 7.80%.

Results obtained of total ni-
trogen and non- protein nitrogen
of different samples are given
also in Tables 2 and 3. Individual
buffaloes milk sample has higher

total nitrogen contents ranged
from 0.660 to 0.940% as com-
pared to the vendors samples
where these contents ranged from
0.562 to 0.676%. The obtained
results can supported by the re-
sults of Kanwal et al. (2004) who
found the total nitrogen contents
of buffalo milk were ranged from
0.60 to 0.75%.

As shown in Tables 2 and 3
the values of N.P.N in the indi-
vidual and in the bulk buffaloes
milk samples showed minor dif-
ference between the two groups,
and were similar to that found by
Kanwal et al. (2004).

As shown in Tables 2 and 3,
the values of soluble nitrogen
contents in buffalo milk samples
collected from the two experi-
mental sources showed also mi-
nor differences. The soluble ni-
trogen contents in the individual
samples ranged from 0.107 to
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0.154 gm/100gm. The corre-
sponding values from bulk sam-
ples were 0.092 to 0.129 gms
/100gms.

The obtained results for the
lactose content in samples of in-
dividual farmers and vendores
are presented in Tables 2 and 3.
Results indicated that, in most
cases samples of individual
farmers contained higher per-

centage of lactose. In comparsion
with samples collected from the
vendors. These contents of lac-
tose were normally in relation
with acidity of both samples. As
the vendors samples may sub-
jected to some conditions which
may enhance microbial growth,
the obtained results agree with
the results obtained with Payne et
al., (1990).

Table 2:-Chemical composition for bulk milk

Samples Bulk milk
date T.S % | Fat% | T.N% | N.P.N% | SN% | Lactose%

1 December | 15293 | 6.1 | 0.653 ! 0.024 0.129 3.750

| 11 December | 15203 [ 6.4 | 0.589 | 0.020 0.092 3.860
21 December | 14972 | 59 | 0.656 | 0.048 0.123 4.060
31 December | 15.245| 6.1 0.592 | 0.023 0.122 3.620
10 January | 14779 | 59 | 0.562 | 0.013 0.124 4.430

(20 January | 14733 | 55 | 0.676 | 0.028 0.118 4.440

| 30 January | 14.604 | 59 [ 0.658 | 0.015 0.102 4.110

' 9 February | 14.666 | 6.1 | 0.670 | 0.015 0.106 | 4500

[ 19 February | 14.833| 6.1 | 0.666 | 0.017 0.115 4.580

_1_March 15.010) 6.5 | 0.673 |0.022 0.123 4.933

Table 3:-Chemical composition for individual milk
Samples Individual milk j
date T.S % | Fat% | TN% | N.P.N% | S.N% | Lactose%

1 December | 14430 | 54 | 0675 | 0.022 | 0.142 4322

' 11 December | 15332 | 6.7 | 0.745 | 0.016 | 0.154 3.828

| 21 December | 16.036 | 7.1 | 0.815 | 0.006 | 0.127 3.925

| 31 December | 16309 | 72 | 0.735 | 0.023 | 0.126 |  4.180
10 January | 15.825| 6.2 | 0.665 | 0.013 0.145 4.595
20 January 16.000 | 6.7 | 0.710 0.029 0.120 4.750
30 January 162501 68 [0.940 | 0.018 | 0.110 4.865
9 February |15.500) 63 | 0.740 [ 0.017 | 0.107 4.750
19 February | 15650 | 62 | 0.780 | 0.016 | 0.120 4.900
1 March 16.550 | 69 | 0.785 | 0.021 0.125 5.500

T.S:- Total solid

trogen

T.N:-Total Nitrogen
S.N:-Soluble nitrogen

N.P.N:-Non protein ni-

The iodine values of both milk samples are shown in Table

individual and bulk buffaloes

4. Data for the individual sam-
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ples showed less difference be-
tween minimum and maximum
values for iodine values being
from 28.965 to 38.600, the corre-
sponding values for the bulk
samples were between 32.020
and 41.750.

The same differences were
observed in the other milk fat
constants i.e., Saponification
number, Reichert- Meisel and
Polenske numbers (Table 4). The
saponification number ranged
from 220.42 to 241.18, the Rei-
chert- Meisel ranged from 33.05
to 40.98 and the Polenske num-
ber ranged from 0.95 to 2.25 for
the individual samples and for

the bulk buffaloes samples. The
saponification values ranged
from 221.84 to 236.88, the Rei-
chert- Meisel ranged from 32.67
to 38.83 and the Polenski number
ranged for 0.96 to 1.70. These
changes in milk fat constants can
be due to several reasons such as
animal age, stage of lactation,
climatic conditions, animal feed-
ing as well as housing. On the
other hand, vendors may adulter-
ate milk with water, or by other
cheaper ingredients to earn more
profit. So, necessary steps should
be taken to improve the quality
of buffalo milk usually collected
from vendors.

Table 4:-Fat constants for bulk and individual milk

Bulk milk Individual milk
Sal(rilples c::eell'b Po- I.o- Sapon.iCi'Reichert- Po- Io dineSapoqici-
ate MeisellenSke dine | fic-ation MeiselN.(Jlemke No. fic-ation
No. No. | No. No. No. NO.

1 December/32.67| 1.23 [28.27| 236.88 | 35.92 | 1.10 |34.74| 228.06
11 December |35.86| 1.23 |38.03] 227.90 | 38.66 |2.25 |37.58| 228.51
21 December | 35.56| 1.00 [35.99| 216.03 39.08 | 1.05 [33.54 227.W|
31 December | 38.83 | 0.96 |37.42| 23333 | 36.83 | 1.40 |28.96| 241.18
10 January |37.76] 1.36 |32.02| 230.99 | 36.75 | 2.00 [30.93| 230.00
0 January |36.48] 1.00 [36.87] 221.55 | 33.05 | 0.95 |35.75| 221.00
30 January |38.07| 1.33 |36.24]| 230.94 | 34.75 | 1.35 |38.60| 225.65
O February |35.17| 1.46 [32.05{ 212.84 | 40.98 | 1.35 |31.87( 226.61
19 February |34.67| 1.26 (32.84| 231.18 | 3420 | 1.30 |30.05| 229.60
1 March 34,05| 1.70 141.75| 22732 | 3543 | 1.45|35.25| 220.42

1 ml 1/10 N NaoH Required to neutralize the fatty acids from distilla-

tion of S5gm

sample. 2 cg I, adsorbed / g 3 mg KoH/ G
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The values of ash contents in
individual and bulk buffaloes
milk samples are given in Tables
5 and 6. The ash contents in bulk
samples varied from 4.696 to
6.626 mg/kg. These were higher
than individual milk samples
which showed ash contents var-
ied from 4.023 to 5.553 mg/kg.
These values are partly con-
firmed to normal range of ash
contents in buffaloes milk, (Eck-
les et al., 1957, kanwal et al.,
2004, and kanwal et al., 2002).

The levels of metal in indi-
vidual and bulk buffaloes milk
samples are shown in Tables 5
and 6. Iron was found in individ-
ual and buffaloes milk samples
ranged from 0.286 to 0.925 and
from 0.396 to 0.718 mg/kg, cup-
per from 0.275 to 0.803 and from
0.379 to 0.647 mg/kg, zinc from
0.150 to 0.523 and from 0.270 to
0.951 mg/kg, calcium from 0.085
to 0.617 and from 0.071 to 0.152

mg/kg, magnesium from 0.085 to
0.100 and from 0.013 to 0.020
mg/kg, potassium from 0.141 to
0.170 and from 0.142 to 0.192
mg/kg, sodium from 0.045 to
0.081 and from 0.046 to 0.081
mg/kg, while phosphorus was
ranged from 0.132 to 0.353 and
from 0.139 to 0.338 mg/kg re-
spectively. The obtained results
showed that iron, calcium, so-
dium and phosphorus were found
at higher levels in individual buf-
faloes milk samples than bulk
milk samples, while bulk buffa-
loes milk samples contained
higher level of cupper, zinc and
potassium. On the other hand
magnesium was found in both
individual and bulk samples al-
most at the same levels in same
levels. The obtained results agree
with the results of( El-Shabrawy
and Hagrass 1980 and Enb et a/.,
2009).

Table 5:-Minerals content for bulk milk (mg/kg)

Samples | Bulk milk

date | Ash | Fe | Cu | Zn { Ca | Mg | K | Na P

1 December |6 296]0.487|0.472]0.389]0.07110.014]0.1640.081]0.279

11 December | 6.6000.5880.4850.951|0.083(0.019{0.163]0.069]0.139

21 December | 6.360 | 0.621]0.3790.609]0.152/0.020/0.192(0.0580.177

31 December|6.483|0.482|0.618(0.703(0.142(0.0200.1630.0600.185

10 January [4.696/0.475/0.495/0.409)/0.116)0.014]0.142/0.0580.201

20 January |5.610[0.396/0.596/0.475/0.138[0.016(0.151]0.0610.338

30 January |(5.793/0.540/0.403,0.389)0.085,0.015]0.142)0.061|0.238

9 February |6.626]0.531]0.589/0.270(0.086|0.013{0.155(0.0530.274

19 February [5.64610.7180.647|0.351/0.111)0.020)0.1660.056|0.266

1 March 5.276]0.54410.409]0.398]0.137/0.0140.1630.046|0.222
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Table 6:-Minerals content for individual milk (mg/kg)

Individual milk

|

Samples
date Ash | Fe | Cu

Zn | Ca | Mg K Na

P |

1 December |4.023]0.292]0.439(0.300{0.091[0.100] 0.164 [0.060]0.265 |

11 December |5.053]0.687[0.742(0.424]0.617/0.023| 0.151 | 0.045 | 0.

132

21 December |4.7830.473]0.626]0.356]0.097]0.018] 0.144 [0.081 | 0.249 |

31 December |4.523(0.286[0.50610.3330.116/0.013 | 0.144 10.080 | 0.

353

10 January 4.5230.3810.275[0.345]0.0830.011 | 0.141 [0.081 | 0.244 |

20 January 5.300/0.4110.612]0.523|0.144/0.017] 0.144 | 0.048 | 0.337

30 January 5.55310.476]0.6380.3430.090 | 0.015| 0.144 |0.054 | 0.288

9 February 4.57310.486 | 0.6080.150|0.085|0.013 | 0.155 {0.054 0.

311

19 February |5.130]0.925{0.80310.228{0.122/10.016| 0.170 ) 0.05310.256

EMarch 5.553]0.632]0.561]0.432]0.155]0.014| 0.149 10.0590.272

On the other hand, compar-
ing our results with the accepted
upper limits of heavy metals
(FIL/IDF, bulletin 133, (1979),
resulted in higher than the legally
mentioned accepted limit. The
recorded limits of IDF bulletin
133 (1979) are 0.37, 0.10, 0.025
and 3.28 mg/kg milk for Fe, Cu,
Mn and Zn, respectively.

On the other hand, concen-
trations of metals were compared
with levels of metals found in
raw milk samples of Abou-arab
(1991) which were collected
from Cairo during the period of
1988 to 1990. The present study
revealed that the metals concen-
trations in different sampls may
be attributed to the high contami-
nation of animal feed and pol-
luted water and could be excreted
into milk at various levels.
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