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evaporated milks sold on Nigerian markets.
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: Abstract

‘Prox1mate compositions and physico-chemical characteristics of different brands of evaporated milks in Nigeria
were determined using standard methods. The moisture content ranged between 68.85 % and 71.86 %, the ash
content 1.32 %-1.96 %, the fat content 7.52 %-8.83 %, the percentage protein 7.65 %-11.42 % and the-percentage ' |
carbohydrate 7.67 %-11.34 %. Acidity levels (0.50-0.72 %) of all the samples were above the 0.45 % lactic acid

* minimum literature value, while the energy value ranged between 602.80 K1/100 g and 676.45 K1/100 g. The milk

- samples were also analyzed for some important minerals, viz:- Zn, Fe, Mg, and Ca using Graphite Furnace Atomic
'Absorption Spectroscopy (FAAS). The levels of these elements were; Zn (4.15-17.85 pg/g); Fe (0.14-1.42 pg/g); .
‘Mg (296.00-371.50 pug/g) and Ca (1165.00-1335.50 pg/g). With few exceptions, the results obtained show good
agreement with- literature values and provide information on. the nuitritional value of some of the common
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1. Introduction o

Mammals secrete milk from mammary glands to
supply nutrition to their young ones. Milk is unique,
nutritious and is a source of water, proteins, lipids,
carbohydrates and minerals which are natural
sources of energy and many essential and beneficial
nutrients needed for various morphological processes.
Besides theése nutrients, milk also contains compounds
such as conjugated linoleic acid (CLA) and butyric
acid -that have been established to be anti-
carcinogenic (Back, 1999; Alais and Linden, 1991).
About 22 minerals considered to be essential to the
human diet are present in milk (FAO/WHO, 1973)
and calcium accounts for the highest level of these
minerals (Back, 1999). In many western countries
milk and dairy products contribute between 50 and
60 % of average calcium intake in a form that is
readily utilized (Harding, 1995). Not only is milk a
readily usable source of calcium, it is believed that it
may also enhance the bioavailabity of calcium from
other food sources (Harding, 1995).

Similar to honey, milk is an article of diet whose major
function in nature is food (Goff, 1 995). The

consumption statistics show that about 94 % of the

world milk supply is utilized as processed milk or milk
products (Harding, 1995)
Considerable attention is pald to obtammg the best
possible quality of milk by i |mprovmg the yield,
composition and hygienic quality, and minimizing the
level of contaminants at all stages ‘of milk or milk
products production. With the rise in level of nutritional
awareness among the populatlon milk consumption,
“particularly at breakfast, is increasing at a fast rate
among the N1genan population.

As in other countries, milks that are sold on Nigerian
markets are of different brands and from different
sources. It is important to be sure of the nutritional
quality of these products which are relied on for
providing energy as well as essential mineral nutrients
for the human population. This informs our demsxon
to determine the compositional quality of common
evaporated milks sold in Nigerian markets. = .

2. Materials and Methods.

(a) Sample collection and preparation

Samples of five different brands of evaporated milk
were bought at a major market located at Ile-Ife,
Southwestern Nigeria in April 2005. The samples
were stored in a cool dry place before analysis. They
were prepared for analysis using the Association of
Official Analytical Chemists method, AOAC, (1990)..
Prior to the analysis, the unopened can was tempered

- in water bath at approximately 60 °C for 2 hours, for

homogenization. The can was. removed from the
water bath and shaken vigorously every 15 minutes.
It was then allowed to cool to room temperature. -
The entire lid was removed and the. contem was
stirred with a glass rod. ’

- (b) Analysis of Samples -

(i) Proximate Analysis.

The typical composition of each sample was analyzed
using AOAC recommended methods. Percentage
Moisture, % Fat, % Ash, % Protein and %
Carbohydrdte were determined in each sample
following the Association of Official Analytlcal
Chemists methods (AQAC, 1990)

(ii) Physxco—Chemlcal Parameters
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* The physico-chemical parameters determined in the
milk samples include elemental composrtlon, actdlty,

and the energy value. -
(i) Acidity

20:ml of the sample was put into.a conical flask-and
dituted with twice its volume of CO free H 0.2
ml of phenolphthalein indicator was added and the
mixture titrated with standard 0.1 M NaOH to first
petsistent pink colour end point (James, 1995). The ..

acidity was calculated using the following formula.

Titratable’ acidity (% lactic. acid) = volume of

NaOH. used/ volume of mtlk sample taken
for titration.. IR RUTI

(iv) Energy Value™ C e
The energy value of each sample was- estlmated by
calculation followmg the proximate analysis and'
making use of energy values which take into account
losses of energy resulting from incomplete digestion
(James, 1995). '

Energy value (KJ/lOOg) [

vy Elemental ‘Composition

1 mlof milk sample was digested with 20 ml of conc.

~ HNO, until brown fumes of Nitrogen dioxide -
drsappeared After cooling, 10'mlof 70 % perchlorlc =
acid was added and the solution was heated to give -

a clear light green solution. The clear solution was

transferred into a 50 ml standard flask and was made .

up to mark with double distilled: water (AEA, 1997) .
Levels of Zn, Mg, Fe, and -Ca were determined in .
~ the. dlgested milk samples using Graphlte Furnace -
Atomic Absorptton Spectroscopy (FAAS)technique .
atthe Center for Energy Research and Development
(CERD), Obafemr Awolowo' Umversrty, Ile-Ife; .

ngéna The instrument was operated as contamed
in the inistrument’s hand book while calrbration was .

done using mixed calibration standard solution .
studies in the literature placed: emphasrs on.the

prepared from the: pure BDH Analar grade salt of

each metal. The analyttcal quality control.includes -
, pre-treatment of the glassware used such as. -

measuring cylmders, crucibles, volumetric ﬂasks,
- sample bottles, pyrex beakers and pipettes etc. These
were thoroughly washed with ‘warm detergent
solution and rinsed well with distilled water followed
by drying in an oven at 100 °C. In all-the analyses’
blank determinations were also made where requlred.
following the same procedutes for original samples.
All the organic solverits used were double distilled
and all the reagents used were: BDH Analar grade

3. Results and Dlscussron h
(a) Proximate Analysrs
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The resuits of the proximate analysis are as: shown v

-in:Table -1. The moisture -content’ of the samples
~ ranged from 68.85 to 71.86 %. Milk brand;5 has the

least water content-while milk brand 3 contains the . .

highest moisture content. The tmphcatron of low .

morsture content milk is that there is reduction of -
water activity which affects microbial growth and: -
the predominant microbial culture, therefore shelf life
is increased due to reduced availability of water for

“mrcrobral growth (Chrlstlan, '1981). The results-
1obta1ned toa large extent are consistent with the
_production and expiry dates on the milk cans, with

brand. 5 having one and half years shelf life as

o ,compared to brand 3 which has only one year shelf

life.
Brand 1 is r1cher in mmeral ash (1 96 %) than all the

‘other evaporated milks followed by brand 2 (1.87

%) while brand 5 has the least mineral content (1.32, . .
%). The ash level shows the level of enrichment of -

. -various samples with minerals.

(% available carbohydrates x17)
(% protem x1 7)+ (% fat X 37)

| Brand :l lsthe rrehest in, fat '(8 83 %) -f’QIIOWedby )

" brand.2-(8.67 %) and brand 3 has-the lowest fat - -

‘coritent (7.52 %).: Low - fat content of brand 3
- compared to other samples is worthy of note and
. this is probably due to the fact that it is made from .-

skimmed milk (0.1,%-0.5.% fat) and.the milk fat is. -
upgraded with vegetable.oil. It is interesting to note. -

_ that while‘brand -1.*has the. highest fat and -
‘carbohy’drate contents, it has the least protein content.. ..

Brand 3 is the richest in protein (11.42%) even though « -
it has the least carbohydrate content (7.67 %):-

_The results obtained for the proximate: analysis are

to a large extent in agreement with literature values -
which is:an indication of the quality of the ngerlanl
milk brands. It is however noted that while previous -

minimum value for fat(7.50 %)and maximumvalue;' -

(75.00 %) for the moisture content in whole:
_ evaporated milk, they are silent on'the miinimum-and

maximum values for protein and carbohydrate:
contents (Vanste Inc, 2003; Worg, 1998; Fox,1997; -

Harding, 1995, Goff, 1995). This could be résponsible
-+ for the variation in the protein and carbohydrate

contents of the various brands of evaporated milks."
Consistency with 25.00 % minimum literature value -
for total solids is also noted for all the samples S

(b) Physico-chemical parameters : ,
* The results of the acrdrty and energy values for the

various milk brands are'as shown below in Table 2
while Table 3 shows their elemental composition. _

) Ac1d1ty of the milk samples varies from 0,500 0.72 -
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-_Table 1: Rroximate cdnu)ositioh of common brands of evaporated milks sold on Nigerian markets

Parameter(% . Brandl ~ Brand2 'Brand 3‘ Brand4 . Brand 5 Litef;a‘t-ur'e
| Sd) o . ‘ - ‘ .+, values
[Moisture 7022 @18) 7130 0.19) 7186 (0.08) 69.56 @) 68.85 @03} gg‘:gg;»
‘ Ash T 196 (008) 187(0.06) 153 ©05)  169(0.13) 1320.0D) 150 |
F'at( = . 883 0.52) 8.67(1.08) 752 (0.2D)  875‘2>‘(0'.‘08)  8.47(0.48)  ~*;"(5)3_’
Throem 7.6_5:(‘0.0\4) 384008 1142 (0.08) ' 9.35 (0‘0.4), T1.07 (0.06) g;g— ‘

‘ Carb.ohy“dratvc‘e " 11.34 (0.66) .9:‘12"((').‘95)7 767 (012) 710,90 (0.06) 10.29 (0.3‘3),'?:258(')—
>“:Pt‘(i>duct'ion Date 0405 02005 0305 08/04 — 09/04 | ' ‘
‘..T\E?‘“_p‘irif Duie 0406 —w | o306 oz 0306 |

Sm)rges of Itftérézture values: (Fox, 1997; Harding, 1995; Wong, 1998; Vanste Inc, 2003; Goff, 1995) . .

Table 2: Acidity levels and energy values of common brands of evaporated milks .sold on Nigerian markets . .

" Parameters ~Brand I Brand 2 Brand 3 ~Brand 4 Brand.5 . . Literature

. L ) L values "
Acidity. . . 0.50 0.53 0.66 . 068 0.72 . 045 ;
(% lactic S » ‘ o © minimum |
acid) o S S
Energy - 64954 626.18 ©602.80. - 65941 - 676.54 -~ 549.5-
KJ/100 g 676.4

Sources of literature.values ;( Fox, 1997; Harding 1995; Wong, 1998, Vanste Inc, 2003)

_"Table 3: Elemental composmon of common brands of evaporated mllks sold on ngenan markets (ug/g £ S.D)

Element _ Brand1 Brand 2 Brand 3 Brand 4 Brand'5 - ' Literature values

Zn 4.15 17.85 16.65 6.10 . 7.55 7.70-10.00 -

. (0.06) , (0.01) (0.001) (0.002) - (0.005)

Fe . '1.03 10.97 0.45 1.42 - 0.14 - 1.90-2.00
(0.11) (0.27) (0.02) 0.01)- (0.00) '

Mg . 313.50 336.50 . 297.00 371.50 - 297.00 240-300

) _{0.001) (0.013) . (0.01) (0.003) ©(0.003) ‘

Ca - 1335.50 . 1183.50 1300.00- - 1165.00 1210.00 2610-3100

' (0.2 (0.14) JO 02) (0.02) : (0.01) :

Sources of literature values (Harding, 1 995, Wong, 1 998)
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~ 9% which are all above the minimum value (0.45 %)
specified in the literature (Goff, 1995). The high
acidity values for brands 3, 4 and 5 could be due to
their high protein content since caseins and whey
proteins are the major contributors of acudlty in mllk
(Goff 1995).

It is interesting to note that although brand 5 does not
have the highest proportion of any of the food
constituents; it supplies the highest energy value

(674 54 KJ/100 g). The high energy level of this milk

is due to even distribution of fat, carbohydrate and
protein contents in it. Brand 3 supplies the least

energy and this is justifiable since it has the least fat -

and carbohydrate contents which are the major
sources of energy.

The results show that the concentratlons of the
elements ranged as follows; Zn (4.15-17.85 pg/g);
Fe (0.14-1.42 pg/g); Mg (297.00-371.50 pg/g) and
Ca(1165 00-1335.00 pg/g). Calcium and Mg exist as
major elements in all the milk samples while Zn and
Fe are found as trace elements as expected. The
calcium content is iower than what is recommended

in the literature (2610-3100 ug/g). Mg content in all

the samples fairly agrées with the literature values
(240-300 pg/g). The values of Fe in all the samples
are lower than the literature values (1.90-2.00 pg/g).
This implies that the samples need to be more fortified
with Fe. Zinc values (17.85 pg/g) and (16.65 pug/g)
are highest for milk brands 2 and 3 respectively which
are higher than literature values (7.70 - 10.00 pg/g),
while brands 1 and 5 gave 4.15 pg/g and 7.55 pg/g
concentrations respectively.
The results show that brand 1 has the highest
concentration of Ca, which function in the formation

of bones and teeth (Back, 1999). Milk brand 4 has "

the highest Mg content (371.50 pg/g) that is

responsible for protein synthesis and mineral balance

in human beings. It also has the highest Fe content
(1.42 pgfg), which is responsible for heamoglobin
formation (Cook, 1983). Milk brands 2 and 3 are good

sources of Zn (17.85 and 16.65 pg/g) respectively. -
Zn has been discovered to be part of insulin and
enzymes. It aids protein digestion and contributes to

immunity in man (Wordstron, 1982), :

This work shows that brand 3 evaporated milk has
the lowest fat composition and could be the milk of
choice for consumers watchmg their weight. It could
serve as a good choice in the absence of skimmed
milk. Evaporated milks richer in fat like brands 1 and

2 evaporated milks are recommended for children

since it has been recorded that infants fed on low fat
milks develop eczema and skin lesions (Sharp, 1981).
Brand 1 which has the highest ash, fat and

carbohydrate contents is good for consumers desiring

~ optimal level of these while brand 4 seems to have
even distribution of all the food constituents and would

be good for all consumers. Milk brand 5 however

Adebiyi et al.: Proximate analysjs and determination of physico-chemical. characteristics . . .-

supplies the highest energy value and can be
depended on for maximum energy intake even though
there has to be mineral supplements from other
sources. All the samples are good sources of Ca and
could be recommended for people suffering from
osteoporosis and children suffering from rickets

(Back, 1999). Also, ali the evaporated milk samples

can be depended upon for Mg and if taken regularly-
can prevent severe diarrhea, chronic renal failure,
and protein-calorie malnutrition which are all
symptoms arising from deficiency of Magnesium

" (WHO, 1973). Milk brands 2 and 3 are better sources

of Zinc and may be recommended for pregnant
women since Zn is known to be essential for normal
embryogenesis and for growth in infants (Apgar,
1972), while brands 1 and 4 are better sources of Fe,
which is an essential part of heamoglobin, which
carries oxygen in blood (Cook, 1983). -

4. Conclusion

This preliminary study has demonstrated that ,
evaporated milks in Nigeria are of good quality with
proximate and physico-chemical composition
agreeing with literature values. However, it would
be interesting to carry out a detailed trace element
characterization of the different brands for information
on their essential/toxic trace element composition.
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