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SUMMARY

Samples of four major brands of tinned evaporated milk purchased from the
local markets in Thadan and cartons of pasteurized fresh milk from the Iwo Road
dairy were left sealad or unsealed after opening. The samples were then stored
on the shell, in a bowl of water or in a refrigerator (storage conditions commonly
uded in many Nigerian homes). At 0, 24, and 48 hours, the samples were agsesged
for percentage fat and protein as well as bacterial quality using the plate count
undd the dye reduction tests.

The resuits showed that percentage milk fat remained unchanged after 48
hours of storage under the different conditions. Changes in percentage milk
protain were also minor. Keeping quality in terms of total counta and dye reduc-
tion times, were poorest under shelf storage and best under refrigeration. Sealing

the samples resulted in better keeping guality.

INTRODUCTION

In Nigeria, milk is consumed largely in the form of tinned evaporated milk

and toalesser extent, as pasteurized fresh milk, especially by a small section of
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the population who live near ministry of agriculture and other institution dairies
in the urban arecas.

The popularity of evaporated milk stems from the fact that it lends itself
to easy storage for many families who do not possess the facilities for refrigera-
tion. When a tin of evaporated milk is opened, the common practice in many
homes is to store whatever is left unused on the kitchen shelf, in & bowl of water,
or in a4 refrigerator for periods ranging from 12 to 48 hours. The milk may be-
come sour or somelimes may keep for 36 to 48 hours with little apparent undesirable
changes.

There is at present no precise knowledge of the changes that take place in
the milk, both bacteriological and mutritional, during storage under the difterent
conditions used.

The study reported here was therefore undertaken to assess some of the
changes that may oceur in the keeping quality and chemical composition of proce-

gged milk when stored under conditiona similar to those used in many Nigerian homes

EXPERIMENTAL

Two types of processed milk were studied: (a) evaporated milk in 170-gramme-
hermetically sealed tins and (b) pastourized fresh milk in quarter-litre cartons.
The evaporated milk was purchased from the local markeis, while the pasteurized

milk was obtained from the Ministry of Agriculture dairy, Iwo Road, Ibadan,
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Eeﬂmaﬂtﬂi Treatments:

The ting of evaporated milk were punched open at two points on the top
surfnce, whilst the cartons of pasteurized milk were opened at a pre-punched
hole at the side of the top. The samples were then divided into two with one half
ropesled with small pfeces of white paper, whilst the other half were left unsealed.
The ting and cartons were then stored in one of three logations as is commonly
done under local household conditions in Nigeria: (1) on the shelf, (ii) o a bowl of

cool water placed on the shelf, (iii) in the food compartment of a domestic refrigeratol

Mille Smmpling:

The ting of milk were eleaned thoroughly to remove all dust and dirt, the
contents thoroughly shaken and two holes punched on opposite sides of the top sur-
faoe of the tins with & sterile opener. The amount of milk required for each test
was (han withdrawn with n sterile plpette, taking aseptic precautions.

The milk in the eartons was thoroughly mixed before the cartons were opened

and test samples obtained under aseptic conditions.

pactericlogical and Chemical Tests:

Each treatment sample was assessed for bacteriological quality using the
standard plate count, methylene biue reduction test and the resarurin test as out-

lined by the APHA (1953).
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The standard plate count was obtained on yeastrel milk agar and incubating
for 48 hours at 3T°C, at the end of which counts were made.

The methylene blue reduction test and the resazurin test were also carried
out to estimate keeplng quality.

Determination of the percentage fat and protein in milk were carried out
according to the AOAC (1870) methods.

All the testa were carried out on each duplicate sample at three time inter-

vals of 0, 24 and 48 hours.
Each type of milk was examined on a total of twelve times over a 24-week
period from Nevember 1975 to May 19768. The four branda of evaporated milk used

were 'Peak’, 'Coast', 'Black & White' and 'Rainbow’.

RESULTS

The standard plate count resialts are shown in Table 1. All the samples had
very low average counts (1000 - 2000 organisma/ml) al the onset, bul counts increa
sed as the period of storage was prolonged, Al 48 hours, all the brands of milk
stored on the shelf and in water gave very dense growths, Indicating eonsiderable
deterioration.

With the exception of the "Cosst’ and "Rainbow' samples stored on the shelf,
the sealed samples penerally had lower average counts than the unsealed samples.

Samples stored on the shelf had higher average counts compared (o their
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counterparts stored in water and in the refrigerator; and except for the pasteuri-

zed milk, storage in the refrigerator resulted in the lowest counts.

Table 1. Standard Plate Count (Organisms/Ml. milk)
Under Different Storage Conditions.

Btorage Condition: Shelf Water Relrigerator

Storage Perlod (Hours) i) 244 48 0 24 4B 0 24 48

Brand % P i
Fod Rrimat o0 AT TH] adaa
Peak A 1 17T DG 1 B DG 1 2 10
B 1 8 Bl6 1 4 &l 1 4 10
Coast A 1 356 DG 1 488 DG 1 4 B
B 1 434 DG 1 B DO 1 3
Black & White A 1 @ DG 1 77 Do 1} £ 4
B 1 7 14 1 2 14 1 3 4
Rainhow A 2 3 DG 2 142 DG 2 4 46
B 2 155 DG 2 ™ DG b4 18 45
Pagtourizeod A 247 C o I8g © C 319 545 DO
B 221 C C 188 C C 278 420 583

DG = Dense growth C = Curdled

A = Unsealed B = Sealed.
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The methylene blue reduction test results in Table 2 show that the average

reduction time for the four brands of evaporated milk was greater than 4% hours,

Table 2, Methylene Blue Reduction Test of Milk Under
Different Storage Comfditions

Storage Condition: Bhelf Water Refrigerator

Storage Period (hours) 0 24 48 1] 24 48 0 24 4B

Brand Treatment

Peak A 44 14 4 4 2 45 43 4
B 4% 3% 2 4% 43 48 4% 4 44
Coast A 4% 3 1 4 4 12 43 4} 4%
43 3 2 & 4 37 43 4% 4
Black & White A 43 4 4 3 2 4% 4 43
B i 4% 2 44 4 4 43 4 4}
Rainbow A 43 3% 1% 4% 2% 1 a4k 4% 42
B 4t 1% + 4 3t 1 43 4d 1%

Pasteurized A 4 C C

&« ¢ @ ra 3 3
<

R [ et S AR 0 (SR A s e S -

4z = No reduction after 43 hours. {Grade of milk = Good)
24-4% = Reduction between 2% to 43 hours (Grade of milk = average)
Less than 25 = Reduction under 24 hours (Grade of milk = poor)

A = Unsealed. B = Sealed. C = Curdled.
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Table 3, Resazurin Test of Milk Under Different Storage Conditiona,

Storage Condition Shelf Water Refrigarator
Storage Period (hours) 0 24 18 0 24 48 o 24 48
Brand Treatment
Peak A 4 2 i) 4 3 0 4 4 4

B 4 3 2 4 4 3 4 4 3
Coast A 4 2 0 4 3 0 4 4 d
B 4 ¥ ¥ & 3 0 4 4 K
Black & White A 4 3 0 4 2 {} | 4 3
B 4 4 2 4 4 3 4 1 3
Rainbow A 4 3 0 4 2 0 4 4 3
B 4 4 2 4 4 3 4 4 3
Pasteurized A & C C G C C ] & 5
B 8 C C 6 c c g 6 b

G- = Milk of good keeping quality A = Unsealed,

3-4 = Milk of average keeping quality B = Sealed.

0-2 = Milk of poor keeping quality, C = Cuardled.

The percentage protein in the Peak' and '"Cogst' samples were lower than
those of the other two brands at the onset {0 hour) as shown in Table 4a. At 24

bours, there were slight decreases in the protein eontent of moat of the samples,

Al 48 hours, the percentage protein for the 'Comgt! and 'Black & White' samples
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Table 3. Resazurin Test of Milk Under Different Storage Conditiona.

Storage Condition Shelf Water Refrigerator
Slorage Period (hours) 0 24 48 24 48 1 24 4R
Brand Treatment
Peak A 4 2 1] i 1] 4 El 4

B 4 3 2 4 3 4 4 3
Coaat A 4 2 0 g | 0 4 4 3
B 4 2 0 3 0 4 4 3
Black & White A 4 3 0 2 0 4 4 3
B 4 4 2 4 a 4 g 3
Rainhow A 4 a 0 2 {0 4 4 3
B 4 4 2 4 d 4 4 3
Pasteurized A 5] C c C i} i1 5
B 6 C C 6 6 5
68 = Milk of good keeping quality A = Unsealed.
3-4 = Milk of average keeping quality B = BSealed.
0-2 = Milk of poor keeping quallty. C = Curdled,

The percentage protein in the Peak' and 'Coast' samples were lower than

those of the other two brands at the onset (0 hour) as shown in Table 4a. At 34

hours, there were slight decreases in the protein content of most of the samples.

At 4B hours, the percentage protein for the 'Coast' and 'Black & White' samples
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showed some noticeable decreases under all the storage conditions, whilst those
for the "Pedk' and Rainbow' brands were very minimal.

For the pasteurized milk, the percentage protein was fairly low and showed
very litile variation, especially when stored in the refrigerator for 24 and 48 hours.
In general, there was very little variation In percentage protein arising

either from storage conditions or from sealing or non-sealing of the samples,
The percentage {at content of the evaporated milk samples remalned constant
&t 9% under the different conditions of storage, sealed or unsealed and throughout

the entire period of storage (Table 4b). For the pasteurized milk samples, there

Tuble 4b. Percentage Fat of Milk under Different Storage Conditions.

* Percentage fat for all samples under different storage conditions and periods
remained at 9. 0% except for pasteurized milk for which the following results
were obilained.

m Condition. Shelf Water Refrigerator

Storage Period (hours) D 24 48 0 24 48 0 24 48

Brand Treatment

Pasteurized A 3.20 C - 3.20 O© C 3.20 3.14 2.98
B .20 C G 3.20 © C 3.20 8.20 2,97

were some very slight variations in milk fat percentage at 24 and 48 hours of

storage in the refrigerator.
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DISCUSSION

The results of this study have shown that the storage procedures used for
storing partly used processed milk In many Nigerian homes affect to varying
degrees, the keeping quality and to some extent, the major chemieal constituents,

Although evaporated milk should, by virtue of its processing, be sterile,
the resulis obtained in this study revealed the presence of some bacteria when
samples are cultured immediately following the opening of the tins. It is quite
possible that this may have resulted from bacterial development in the tins prior
to opening, in view of the environmaental conditions in which the milk tins are
umﬂijr kept both before and during sale in the market. It iz also conceivable that
some of the organisms may have arizgen from contamination during plating. How-
ever, in view of the vary low counts recorded, the evaporated milk samples can be
regarded a5 almost sterile,

On the uﬂa.er hand, the scceptable viable counl for pasteurized milk should
at no time exceed 30, 000 organisms/ml milk (APHA, 1953). The rather high
counts rﬁa:nr-_d-ad for the pasteurized milk samples in this exercise may be regarded
a8 indicating either improper pasteurization or posi-pasteurization contamination
arising possibly from the ecartons used in packaging the milk. Eoripamo {1870)

suggested that contamination from the cartons may have been responsible for the
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high counts recorded for pasteurized milk samples from another dairy in Ibadan,

The cartons used at the Two Road Dairy were not stored in a way that could have
ensurad complete sterilization,

The rapid deterioration of the pasteurized milk samples, as evidenced by
the curdling at 24 hours of storage on the shelf and in water, underlines the inade-
quacy of the heat treatment procedure to ensurs good keeping of the product under
local storage conditions, This tends to confirm the need for the urban dairies
marketing pasteurized fresh milk, to contime to seek patronage among the urban
dwellers who can afford refrigeration as a means of prolonging the shelf life of
the product,

The higher viable counts recorded for the samples stored on the shelf and in
water-as compared to those in the refrigerator, may have been due to contamination
from the surrounding environment, especially as the countz were higher for the
unsealed samples. It is alsc possible that the room temperatures during the expe-
rimental perfod (ranging between 23 to 309C) encouraged the proliferation of mAany
of the species presant.

The comparatively lower counts for the samples stored in the refrigeralor
would seem (o supgest that the temperature range in the food compartment of the
domestic refrigerator was adequate in inhibiting the normal growth of the organiams

present in processed milk samples used in this study.
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The lower counts for the sealed as compared to the unsealed samples would
fAeem fo Indicate that there 1s some merit in the practice of sealing the milk tins
after opening and usage as {8 commonly practided by Nigerians.

The reduction time for the methylene blue dye decreased with inerease in
the length of the storage period for thoge samples on the shelf and in water, whilst
it was almost constant for the samples in the refrigerator. Although Chalmers
(1838) reported that the reduction Hme [or the methylene blue dye decreased with
the age of the milk samples, the evidence from this study suggests that the condl-
tions of storage and to some extent, the fluctuations in storage temperatures Influ- .
enced the reduction time,

The rasults of the methylene blue dye test have also confirmed the fact that
agreement between reduction time and viable counts is greatest with high count
milk as has been roported by Johns (1962). The maximum amount of variation
in keeping quality accounted for by the methylene blue test recorded in this study
is in agreement with the Hndings of Marutinam and Singh (1968).

Although the resazurin test is normally applied to raw and pasteurized milk,
It wiis used in the present exercise for evaporated milk samples mainly to serve
a8 a rough guide In determining the degree of spollage that occurs under the diffo-

rent conditions of atorage.
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Like the methylene blue dye test results, the resazurin test has shown that

the keeping quality of the milk samples decreased with the lengih of storage. How-
ever, where the methylene blue test failed to detect changes in the milk samples
stored in the refrigerator for different perjods, the resagurin test revealed the
small differences in keeping quallty that ocoured with time.

The small variations in protein content a8 betwsaen brands and storage treat-
ments may have resulted either from the metabolic sctivities of the bacteria preser
in the milk or from errors in the methods used in estimating the protein content of
the samples.

The absence of any changes in the percentage fat content of milk is not expec:
ted, as fat 1s the last major constituent of milk to be used as food substrate by
the microflora of milk., Seaman (1963) reported that fat is not usually destroyed
until the slower growing fungi have replaced the bacteria, by which time there
would be very little to identify the original medium as milk,

Taken together, the results of the protein and fat analysis indicate that no
serious adverse effects can be expected with respect tw the nutritional value of
processed milk from the storage practices used in Nigerian homes.

In conglusion, although storage in the refrigerator has resulted in the best
kesping quality milk, it iz recognised that facllitics for refrigeration are, at the
present time, not within the reach of many Nigerians. In ¢onsequence, it could be

reecommended that storage in a bowl of water with the milk sealed should be adopted
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in homes where there are no facilities for refrigerstion. Such storage should how-
aver, not be for longer than 24 hours.
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