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Evaluation of the quality of cow milk consumed by children in and around Bahir Dar
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ABSTRACT

The safety of dairy products with respect to food-borne diseases is a great public health concern around the
world. The microbial load of milk is a major factor in determining its quality. Hence, this study was aimed to
evaluate of the quality and hygienic practices of cow milk consumed by children in and around Bahir Dar. A
total of 79 milk samples were collected and analyzed using standard bacteriological examination. The study
revealed that the proportions of respondents who practice udder washing prior to milking were 56%, 22%
and 2% in urban, periurban and rural areas, respectively. Moreover, 88.7%, 67.3% and 45.2% of respondents
has a practice of milk boiling before feeding the milk to their children in the urban, peri-urban and rural ar-
eas of the study, respectively. The majority of respondents in the urban (88%) and peri-urban (50%) areas
wash milking, milk feeding and storing containers with detergents and boiled water. Higher (SPC/ml) was
found in the rural 5x10° areas of the study compared to the urban and peri-urban sites. Likewise, of SPC,
higher CC (2.2x10°) was obtained in the rural area of the study without significant (p > 0.05) difference in
mean SPC across location. Therefore, milk collected from all study sites does not meet the minimum quality
standard as the coliform population was much higher than the value indicated. Therefore, further research

works to address constraints and to improve child milk consumption are imperative.
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INTRODUCTION

Milk is one of the major products of livestock (cat-
tle, camels and goat).In addition to serving as source
of income for livestock owners; it can contribute to
household food security especially for healthy child
nutrition. Milk is a nutrient dense food and is known
to contribute a high proportion of the nutrients, such
as high quality protein and micronutrients (Barasa,
2008). However, milk provides are an ideal medium
for growth of bacteria. The hygienic control of milk
and milk product in Ethiopia is not usually conducted
on routine bases (Bisrat Godefay and Bayleyegn Mol-
la, 2000).

The safety of dairy products with respect to food-
borne diseases is of great concern around the world.

The microbial load of milk is a major factor in deter-
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mining its quality. It indicates the hygienic level exer-
cised during milking, that is, cleanliness of the milk-
ing utensils, condition of storage, manner of transport
as well as the cleanliness of the udder of the individu-
al animal (Parekin and Subhash, 2008).

According to Bisrat Godefay and Bayleyegn Mol-
la (2000), in Ethiopia the dairy hygiene is given less
attention. They reported that, exogenous sources of
milk contamination with bacteria are very common.
According to Asaminew Tassew (2007), the overall
milking hygienic practice followed by the farmers
in Bahir Dar Zuria and Mecha Woreda is poor. But,
provision of milk and milk products of good hygien-
ic quality and quantity is desirable from consumer
health point of view (Zelalem Yilma, 2010). There-
fore; this study was conducted with objectives of
evaluating quality of cow milk consumed by children

in and around Bahir Dar.
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MATERIALS AND METHODS

Description of the study area

Bahir Dar is the capital of Amhara National Region-
al State, located at about 565 km away from Addis
Ababa (Figure 1). The Regional State covers a total
area of 152,600 km?. The Region has 10.6 million
cattle, 5.7 million sheep, 4 million goats, 2.1 million
equines and 17,400 camels managed under extensive
management system (BoFED, 2008). Bahir Dar City
is located at 11” 38’N, 37” 10’E on the South of Lake
Tana where Blue Nile River starts. The elevation re-
ported for the City is about 1801m.a.s.l. There are 9
kebeles in the City (QCB, 2010). The area receives
an average annual rainfall ranging between 850mm
to 1250mm with the minimum and maximum aver-
age daily temperatures of 10% and 32°, respectively
(BoARD, 2006). According to the BCAO (2012/13),
the population of Bahir Dar is about 220,344 (includ-
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ing rural kebeles). When disaggregated by place of
settlement, the rural population of Bahir Dar consti-
tuted 40,250 while the urban population is 180,094.
According to the ALZR (2012/13), the peri urban
and rural area of Bahir Dar has 39 kebele administra-
tions with total human population 230,432 (133,707
male and 96,725 females). These kebeles are located
at an altitude of 1500-1800 m. a. s. 1 with mean an-
nual rainfall of 800-1250 mm and mean annual tem-
perature of 28-32"C. The minimum and maximum av-
erage daily temperature of the kebeles is 10°% and
32%, respectively (BZOARD, 2007). Uncultivated
lands due to various reasons are estimated to 31, 271
km?. The livestock population of peri urban and rural
areas of Bahir Dar is estimated to be 206,865 cattle,
14,329 sheep, 26,049 goats, 18,728 donkeys, 716
mule and 346,546 poultry. Furthermore, there are
about 19,706 honeybee colonies found in the Woreda
(CACC, 2003).
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Figure 1. Map of Bahir Dar City and kebeles bound Bahir Dar (CACC, 2003)
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Study design and study population
A cross-sectional study design was conducted to as-
sess household level milk hygienic practices and child

milk consumption.

Sampling of milk and quality analysis

A total of 30 milk samples were collected from each
site based on primary survey (n=90). Therefore, a
total of 79 samples were tested. Milk samples were
collected from households producing milk that is pro-
vided to their child based on the result of the prelimi-
nary survey. The milk sample was taken from the cup
that a child used to drink from, before it was boiled
and the volume of milk was measured with measuring

cylinder.

Sample collecting bottles and measuring cylinder
were obtained from Andassa Livestock Research
Center. The bottles and measuring cylinder were ster-
ilized with autoclave by washing with detergent and
boiled water. Sterilization of sample collecting bot-
tle was performed before and after sample collection
from each three sites. The collected milk samples
were mixed together into sterilized universal bottles
of about 1000 ml capacity and labeled the name of
the site on the bottle. From each house 33 ml of milk
was collected. The milk for from sub clinical mastitis
test was taken directly from the cow while for quality
analysis it was taken from the cup that the child used
to drink from. The collected milk was delivered to
Bahir Dar Regional Veterinary Laboratory 30 minute
after collection in ice box, then the mastitis test was
completed for 1 hour and 30 minutes then the milk
samples which passed the mastitis test was delivered
to Bahir Dar University Food and Biochemical Tech-
nology Department within the ice box for milk qual-
ity analysis. All milk quality analysis was performed
immediately after delivery. Microbial counts were

made after 24 hours.

The microbial tests considered Standard Plate Count
(SPC), Coliform Count (CC), titratable acidity, alco-

hol test and lactometer test. The corresponding SPC
and CC were computed from duplicate plates contain-
ing between 25-250 colonies. Plates containing less
than 25 colonies were taken as less than 25 estimated
counts and plates containing greater than 250 colonies
for all dilutions were recorded as Too numerous to
count (TNTC). The colonies were counted with col-
ony counter. For analysis purpose only counts in the
normal (25-250) were taken directly. When all plates
counted less than 25, the nearest count to 25 was tak-
en and when all plates counted greater than 250 colo-
nies for all dilutions, the nearest colony count t0250
was taken (APHA, 1992). To avoid a fictitious im-
pression of precision and accuracy when computing
the counts, only the first two significant digits were
reported by rounding up or down to the next num-
ber. The following formula was used to calculate the
counts (APHA, 1992).

2C

[(1xn1) + (0.1xn2)] d

Where:

N = Number of colonies per ml or g of product; £ C =
Sum of all colonies on all plates counted; nl1 = Num-
ber of plates in first dilution counted; n2 = Number
of plates in second dilution counted d = Dilution from

which the first counts were obtained.

Coliform count (CC)

The CC was made by mixing 25 ml of milk sample
into sterile stomacher bag having 225 ml peptone wa-
ter (1%). After mixing, the sample was serially dilut-
ed up to 10*in sterile test tubes having 9ml of pep-
tone water and duplicate samples (1 ml) were plated
using 15-20 ml Violet Red Bile Agar (VRBA) in
sterile petri dish. After thoroughly mixing, the plated
sample was allowed to solidify and then incubated at
30°C for 24 hours. Finally, colony counts were made
using colony counter. Typical dark red colonies were
considered as coliform colonies (MMAF, 2012).
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Standard plate count (SPC)

The SPC was made by adding 25 ml of milk sample
into sterile stomacher bag having225ml peptone wa-
ter (1%). After thoroughly mixing, the sample was se-
rially diluted up to 10 in sterile test tubes having 9
ml peptone water and duplicate samples (1 ml) were
pour plated using 15-20 ml SPC agar solution and
mixed thoroughly. The plated sample was allowed to
solidify and then incubated at 30°C for 48 hours. Col-
ony counts were made using colony counter (MMAF,
2012). After incubation, all colonies including those
of pin point size in SPCA medium and purplish red

colonies in VRBA medium.

Titratable acidity test

Titratable acidity is a measure of freshness and bac-
terial activity in milk. The production of acid in milk
is normally termed souring and the sour taste of such
milk is due to production of lactic acid. The percent-
age of acid present in dairy products at any time is a
rough indicator of the age of the milk and the manner
in which it has been handled (Monika and Poonam,
2013). Acidity was measured by titration with 0.1 N
sodium hydroxide solutions and using 1% ethanol
solution of phenolphthalein as indicator (O’Connor,
1994). The following formula was used to calculate

the lactic acid percentage (O’Connor, 1995).

Lactic acid (%) = ml N/10 alkali x 0.009 x 100

ml of sample

Alcohol test

Five ml of milk and 5 ml of 68% alcohol (ethanol)
were placed in a test tube. The test tube was invert-
ed several times with the thumb held tightly over
the open end of the tube. The tubes were shaken to
mix and any clot formation was noted (Ombui et al.,

1995). Clot formation indicates absence of freshness
of the milk

Specific gravity test

Milk sample was filled gently into a measuring cyl-
inder at room temperature. Then alacto meter was
placed to sink slowly into the milk. The reading was
taken just above the surface of the milk. According to
the method described by Kurwijila (2006), these cal-

culations are done on the lactometer readings.

The following formula was used to calculate the milk

specific gravity.

Specific gravity = Lc
1000

Where, Lc - Lactometer reading at a given tempera-
ture, i.e., for every degree above 60°F, 0.1 degree was
added, but for every degree below 60°F, 0.1 degree
was subtracted from the lactometer reading (O’Maho-
ny, 1988).

Normal milk has specific gravity of 1.026-1.032 g/
ml (or 26-32 on the lacto meter reading). If water has
been added, the lactometer reading would be below
26. If any solid such as flour has been added, the
reading will be above 32 (Kurwijila, 2006).

Statistical analysis

The collected data was directly entered to statistical
package for social sciences version 20 software
and were analyzed with this software. Descriptive
statistics were employed to summarize milk handling
and boiling practice. Analysis of variance (ANOVA)
procedure was used to measure location effects on

measured quality parameters. P-value < 0.05 were
considered to have significant difference.

RESULTS
Milking, milk handling and boiling practices
In the study area, cows were hand milked and calves

are allowed to suckle their dams prior milking. The
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usual practice is to let the calves suckle their dams for
a few minutes to stimulate milk let down. Milking the
cow was at a standing position with one knee raised
to support the milking vessel on their lap while anoth-

er person holding the calf from suckling.

According to this study, in the urban area, 56% of
respondents’ wash the cow udder whereas the pro-
portions of respondents who practice udder washing
prior to milking were 22% and 2% in periurban and
rural areas, respectively. All of the interviewed re-
spondents wash hands and milking vessels before

milking cows. However, dipping of milker’s fingers

into the milking vessel and moistening teats of the
cows to facilitate milking were practiced in the
study area. In this finding, the use of towel and
hand glove to clean the udder of the cow and to
keep the milk quality is very limited. In this find-
ing 88.7%, 67.3% and 45.2% of respondents has a
practice of milk boiling before feeding the milk to
their children in the urban, peri-urban and rural ar-
eas of the study, respectively. On the other hand,
11.3% in the urban, peri-urban 32.7% and in the
rural 54.8% of respondents do not have milk boil-
ing practice before giving the milk to their children
(Table 1).

Table 1. Milking procedure in and around Bahir Dar

Variables Urban (N=50) Peri urban (N=50) Rural (N=50)
0 0 0 0 0 o

Milking procedure

Wash the hand and milking vessels 100 100 100

Washing the udder before milking 56 22 2

Do not wash the udder 44 78 98

Use glove

Glove users for milking 20

Do not use glove for milking 80 100 100

N=Number of respondents

Microbiological quality of milk

Higher (SPC/ml) was found in the rural 5X10° areas of the study compared to the urban and peri-urban sites.

However, there was no significant difference in mean SPC/ml (p >0.05) across locations. Likewise, of SPC, high-

er CC (2.2X10°) was obtained in the rural area of the study without significant (p > 0.05) difference across loca-

tion (Table 2).

Table 2. Microbial quality of cow raw milk in and around Bahir Dar

Location SPC (CFU/ml) SPC (Log,,) CC (CFU/ml) CC (Log,,)
Urban 107 4 47X10° 3.7
Peri urban 4.6 X 10* 4.7 3.1 X104 4.5
Rural 5X10° 5.7 22X 10° 53

SPC= standard plate count, CC= coliform count, CFU= colony forming unit
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In this stud it was found that the milk in the urban area was under the range which indicates addition of water

whereas, milk consumed by peri-urban and rural children was not adulterated. However, no significant difference

was observed (p>0.05) in specific gravity across locations (Table 3).

Table 3. Physico-chemical quality of cow raw milk in and around Bahir Dar

Location Mean values of milk physico-chemical quality parameters across the
studyworedas
Adulteration Acidity test
Mean + SD Mean £+ SD

Urban 25.00* = 0.00 0.192+0.01

Peri-urban 26.67*+£0.58 0.20°+0.10

Rural 26.112+0.58 0.232+0.02

Over all 26.11 +0.93 0.21+0.02

SD= Standard Deviation, Means followed with different superscripts in a column are significantly

different (P<0.05)

DISCUSSION

Provision of milk and milk products of good hygien-
ic quality is desirable from consumer health point of
view (Zelalem Yilma, 2010). The mean value of SPC/
ml in urban, peri-urban and rural areas of the study
was similar and was below the minimum quality stan-
dard value (2 x 10°SPC/ml) established for Ethiopia
(ES, 2009). The SPC obtained in this study was also
lower than the report of Asaminew Tassew and Eyas-
su Seifu(2007), Solomon et al. (2013), who reported
in Bahir Dar zuria and Mecha woreda and selected
dairy farms in Debre Zeit town, respectively. Similar-
ly, the total coliform count did not vary between the
three study sites. The CC which was obtained in the
three sites of the study was lower than the report of
Zelalem Yilma and Bernard (2006) done on different
producers in the central highland of Ethiopia. How-
ever, according to American and European communi-
ty member states, the acceptable limit for CC for raw
milk was 150cfu/ml (APHA, 1992). Therefore, milk
collected from all study sites does not meet the min-

imum quality standard as the coliform population is

much higher than the value indicated which may sug-
gest the need for further investigation on the presence
of human pathogenic bacteria in milk in the study ar-
eas.

The higher CC may be due to the initial contamina-
tion of the milk samples either from the cows, milk-
ers’ hands, milk containers or milking environment in
general (Asaminew Tassew and Eyassu Seifu, 2007).
In agreement with this suggestion, this study has es-
tablished the presence of potential risk factors such as
udder hygiene, proper hand washing and cleanness of
milking and storage utensils that might predispose the
milk to contamination. For example, maximum re-
duction of teat contamination of 90% can be achieved
with good udder preparation (washing with disin-
fectant and drying with paper towel) before milking
(Abebe et al., 2012). Before milking cows, dipping of
milker’s fingers into the milking vessel and moisten-
ing teats of the cows to facilitate milking is practiced
in the study area. This practice may allow microbial
contamination of the milk from the milker’s hand and
thus should be discouraged (Asaminew Tassew and
Eyassu Seifu, 2007).
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Titratable acidity is a measure of freshness and bac-
terial activity in milk. Popescu and Angel (2009) re-
ported that, high quality milk essentially needs to
have less than 0.14% acidity. Therefore, milk collect-
ed from all study sites does not meet the minimum
quality standard of acidity as it was much higher than
the value indicated. However, the overall mean ti-
tratable acidity of cows’ milk produced in the study
area was 0.21. This figure is lower than the finding
of Asaminew Tassew and Eyassu Seifu (2007) who
reported an average acidity of 0.23 in Bahir Dar and
Mecha woreda. Similarly, this finding was lower than
the report of Alganesh Tolla (2002) who reports 0.28
and 0.31for raw cows’ milk produced in BilaSayo and
GutoWayu woredas of eastern Wollega, respectively.
Acidity of the milk samples did not show significant
variation (P > 0.05) by location. Fresh milk can have
an initial acidity because of the buffering capacity
(O’Mahony, 1988), but the milk tested was kept long
at ambient temperature between milking and analy-
sis attributing to high acidity. According to Monika
and Poonam (2013), the percentage of acid present in
dairy product at any time is a rough indication of the
age of milk and the manner in which it has been han-
dled.

When milk contains more than 0.21% acid, or when
calcium or magnesium compound are present in
greater than normal compounds, it coagulates on the
addition of alcohol. This fact is the basis of alcohol
test, which furnishes a means of judging the quality
of milk (Ombui et al., 1995). Therefore, children in
the urban and peri urban area consumes fresh milk
while, in the rural children consumes milk which is
not fresh. Normal milk has specific gravity of 1.026—
1.032 g/ml (or 26-32 on the lactometer reading). If
the milk is adulterated, the lactometer reading will
be below 26. If any solid such as flour has been add-
ed, the reading will be above 32 (Kurwijila, 2006).
Therefore, a child in the urban area consumes adul-
terated milk whereas; milk consumed by peri-urban
and rural children was not adulterated. Adulteration

of milk reduces the quality of milk.

CONCLUSIONS

From this study, it was noted that the quality of milk
fed to children by dairy cow owners was found to be
affected by factors such as udder hygiene, cleanness
of hands and utensils which might have ultimately re-
sulted in higher coliform counts in milk of all study
sites. Awareness should be created among households
with dairy cow as to the importance of hygienic milk
production, handling, feeding and processing. Areas
of concern are proper washing and drying of the ud-
der, hand washing before milking, proper cleaning
of milking and storage vessels as well as child feed-
ing utensils .Further study is required to investigate
human pathogenic microbes in milk as the coliform
level was found high. Moreover, similar study on the
quality of milk provided to children in households

without dairy cows is recommended.
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