Food Science and Quality Management Www.iiste.org
ISSN 2224-6088 (Paper) ISSN 2225-0557 (Online) LN}

VL35, 2015 1ISTe

Assessment of Raw Milk Microbial Quality at Different Critical
Points of Oromia to Milk Retail Centers in Addis Ababa

Amistu Kuma'*  Degefa Tolossa’  Melese Abdisa’
1.Animal and Range Sciences, College of Agriculture, Wolaita Sodo University, Wolaita Sodo, Ethiopia
2.Food Science and Nutrition Center, College of Natural Science, Addis Ababa University Addis Ababa,
Ethiopia
3.Department of Food Security, College of Development Studies, Addis Ababa University, Addis Ababa,
Ethiopia
Corresponding author: E-mail; amistu_5@yahoo.com

Abstract

Milk microbial quality was assessed at different critical points of Oromia special zone surrounding finfine,
Sebeta, Sululta and Holeta districts with the objective of assessing microbial load of raw milk at different critical
points of milk marketing chain and to assess milk handling mechanism and associated factors at different points
in the study points. Multi-stage purposive sampling method was used to conduct the bacteriological quality of
raw milk from different critical points from peri-Addis Ababa districts of Oromia region to retail centers in
Addis Ababa. A total of 60 raw milk samples were collected hygienically from each presumed critical points and
examined for their microbial quality. The mean total bacterial counts were: 6.48+1.06, 7.2+1.15, 7.02+0.17 and
6.7+0.64, 7.88+0.41, 7.20+0.05 log cfu/ml at farmer and retail shop of Sebeta, Holeta and Sululta, respectively.
The overall mean coli form counts ranged from 5.42+1.73 t05.784+0.95; 5.53+1.03 to 5.63+0.62 and 4.18+1.22 to
6.3540.43 log cfu/ml from farmer and retail shops of Sebeta, Holeta and Sululta respectively. E.coli was detected
26 (43.3%) of the samples at different critical points. Staphylococcus species was isolated from 17(28.3%) of
samples collected from different critical points in the study sites. However, no Salmonella was found in all the
samples. Mean value of yeast and mold counts were varied from 3.77+£0.47 2.46+1.15,2.16+1.26 and 3.45+0.26,
and2.30+0.19, 2.99+0.8 log cfu/ml at farmer level of Sebeta, Holeta and Sululta respectively. Generally, the
present was revealed that milk samples contained higher microbial load than different standards and considered
as substandard which will result in public health hazard to the consumer. Therefore, intensive study on microbial
status of milk in the study sites should be conducted to assure safety and quality policies to be set to assure the
supply of quality milk in the area.
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Introduction

Milk is a compensatory part of daily diet especially for the expectant mothers as well as growing children [Adil
and Iman, 2011, Ahmed, 2011 and Ahmed, 2009]. Milk is virtually a sterile fluid when secreted into alveoli of
udder. However, beyond this stage of production, microbial contamination might generally occur from three main
sources; within the udder, exterior to the udder and from the surface of milk handling and storage equipments,
but the surrounding air, feed, soil, feces and grass are also possible sources of contamination [Ali and Abdelgadir,
2011, Almaz et al, 2001 and APHA,1985].

Food spoilage is also a worldwide economic problem. Through microbial activity alone,
approximately 25% of world’s food supply is lost. These risks must be assessed and managed to meet growing
and increasingly complex sets of national objectives. The agreement on the application of Sanitary and Phyto-
sanitary Measures Agreement (SPMA) permits countries to take legitimate measures to protect the life and
health of consumers provided such measures can be justified scientifically and do not unnecessarily impede
trade [APHA,1992].

Milk is a complex biological fluid and by its nature, a good growth medium for many
microorganisms. Because of the its physico-chemical properties, it needs strict hygienic condition to avoid
contamination of milk with microorganisms. Therefore, the microbial content of milk is a major feature in
determining its quality [Argudin, 2010].

Food quality and safety standards in Ethiopia are one of the most concern areas because producers
need to minimize loss while the general public would like to have a fair idea of what standard of food to buy
for consumption. Also the safety of the food supplied for consumption especially for foods like milk is of
paramount concern. Microbial load is a major factor in determining milk quality. It indicates the hygienic
level exercised during milking, cleanliness of the milk utensils, condition of storage, manner of transport as
well as the cleanliness of the udder of the individual animals [Asperger and Zangerl, 2003 and Aycicek, 2005].

The initial microbiological quality of milk can vary substantially based on factors such as the health
of the animal, the sanitary condition of the milking environment and milker [Aydin et al, 2011]. Microbial
contamination of milk can therefore originate from within the udder; the exterior of the teats and udder; and
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from the milk handling and storage equipment [Aydin et al, 2011 and Benkerroum, 2004]. Hygienic practices
during production, processing and handling of milk and milk products in the central Ethiopia are substandard
[Beyene, 1994].

However, there is scanty information on the microbial properties and composition of raw milk in
Ethiopia[Bintsis et al, 2008 and Biruk et al, 2009]. Such reports coupled with notion of problems related to
milk supply chain and detection of milk microbial in dairy products after transportation and storage in the of
Peri-Addis Ababa to milk retail in the city calls for systematic study and remedy for the malady. Therefore,
the objective of this study was to assess microbial load of raw milk at different critical points of milk
marketing chain and to assess milk handling mechanism and associated factors at different points in the study
points.

Materials and Methods

Study Area Description

The study was conducted in three Peri-Addis Ababa districts (Sululta, Holeta and Sebeta) of Oromia Regional
States of Ethiopia. The study sites were selected based on their milk production potential as well as their lion's
share to milk retail market at Addis Ababa. Sululta is located between 9°4'30"N to 9°30'59"N and 38°3126"E to
38°58'49"E. Animal production system is mainly mixed crop-livestock type of farming system (CSA, 2004).
Holeta is situated at a distance of 31 km West of Addis Ababa and located at 9°02' N latitude and 38°29' E
longitude in Oromia National Regional State (ONRS) of Ethiopia. It is found at an average altitude of 2449 m
a.s.l. The area is one of the major dairy potential sites in Oromia Regional State Sebeta is located 24km from
South west of Addis Ababa at a latitude and longitude of 8°55'N38°37'E and an elevation of 2356 masl. These
areas take the lion's share in terms of their milk production potential and contribution to Addis Ababa milk
market.

The main agricultural practices of the study areas are mixed, crop-livestock production system, in
which Teff, wheat, lentil and chickpea are widely grown. Agriculture is strictly rain fed. The areas' rainfall and
temperature ranges between 800-1500mm year and 10-25°, respectively. Animal products, especially dairy
products, play a headstone role in household food security both by direct consumption and purchasing of other
food items in the area (WARDO, 2012).

Study population

A total of 60 milk samples were collected from different critical points (farmers, collection centers, informal
merchants, and dairy cooperative unions) and following the route milk retail centers in Addis Ababa were also
engaged. Totally 12 samples were collected from each critical points following milk marketing chain.

Sample Collection and Transportation

The study was conducted from December 2013 to April 2014 to assess the bacteriological quality of raw cow
milk. Raw milk samples were collected from different critical points(farmers, collection centers, informal
merchants, milk cooperative unions and retail centers). The samples were collected aseptically in sterilized
universal bottles in cold icebox with ice bag and transported to Ethiopian Public Health Institute (EPHI) Food
microbiology laboratory and then stored in refrigerator at 4°C before 24hrs of sampling as described by APHA
(1992) and analyzed within 6hrs of sampling.

Bacteriological Laboratory Analysis
The bacteriological tests considered for determination of the bacterial load in raw milk samples were Total
Acrobic Bacterial Count (TABC), Coliform Count (CC), E. coli counts, salmonella and s.aureus. The total plate
count agar used for determination of total aerobic bacteria in milk was sterilized by autoclave sterilization while
the Violet Red Bile Agar (VRBA) used for determination of CC and E. coli count was sterilized by boiling.
Each plate was marked by water proof marker with respect to sample number and dilution. XLD was used for
isolation of salmonella species and MSA was used for isolation of Staphylococcus aureus. Besides yeast and
mold counts were by using PDA with chloromphenicol. For enumeration of TABC and TCC, peptone water was
used for dilution of each raw milk sample. Dilutions were selected so that the total numbers of colonies on a
plate were not difficult to count. For both tests the media were prepared according to the guidelines given by the
manufacturers as indicated by American Public Health Association (APHA) (1992).

The bacterial counts were made after plating and incubation of appropriate dilutions of milk samples

in the standard Plate Count Agar (PCA) medium and in VRBA medium at 37°C for 48 hrs and 24 hrs
respectively, following the standard procedures recommended by APHA (1992). After incubation, all colonies
including those of pin point size in SPCA medium and purplish red colonies in VRBA medium were counted
under colony counter and results from each standard PCA plates which contained 25 to 250 colonies per
plate whereas, less than 100 coliform colonies VRBA were recorded. For colonies beyond this count the next
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dilutions were plated and similar procedure was followed. When computing TAPC and CC, only the first two
significant digits were recorded and the bacterial count was reported as colony forming unit per milliliter of
milk (CFU/ml).

Data Management and Analysis

Microsoft excel spread sheet was employed for raw data entry. Then Log,, transformation of bacterial count
was done, before the analysis, and SPSS version 16.0 software was used for descriptive statistics. For all
analysis, 95 % CI and P-value<0.05 was set for statistical significance of an estimate.

RESULTS AND DISCUSSIONS

The microbial quality of milk indicates the hygienic levels during milking that include cleanliness of the milking
utensils, proper storage and transport as well as the hygienic status of the udder of the individual cow (Spreer,
1998). Standard plate count (SPC) is one of the most commonly used microbial quality tests for milk and milk
products.

The total aerobic bacterial counts (TABC) obtained from farmer level raw milk sample ranged from
4.78x10* to 8.29x10°log cfu/ml with an average value of 6.88+0.46log cfu/ml and the total aerobic bacterial
count of milk samples obtained from dairy cooperative union and retail shop ranged from 3.85x10* to 7.79
x10° log10cfu/ml at Sululta to 6.86x10° to 7.88x10° at Holeta, respectively and 7.55x10° to 8.49x10” and
7.14x10° to 7.26 x10° log cfu/ml at Holeta and Sululta retail shops respectively. However, lower total aerobic
bacterial count was obtained from Sebeta retail shop with the meant SD of 6.7+£0.694log cfu/ml. On other
hand, the mean value of total aerobic bacterial count obtained from informal merchant at Sululta and Holeta
was 8.07+0.834log cfu/ml and 7.45+0.264 log cfu/ml.

The value of total aerobic bacterial count for present study revealed lower than that reported by Tola
(2002) in Eastern Wollega that had average count 7.4x10; Beyene (1994) in Southern Ethiopia that had
average count of 7.7log cfu/ml; Tassew & Seifu (2011) at Bahir Dar Zuria with the overall mean of
7.58logl0cfu/ml; Worku et al.(2012) who reported bacterial count from 7.36 -7.88 logl0 cfu/ml of raw cows’
milk in Borana, Ethiopia and Mosu et al. (2013) at selected dairy farms in Debre Zeit town that had the
average total bacterial count of 7.07log cfu/ml.

However, the mean total bacterial count of milk samples obtained from present study was higher
than Tesfay et al. (2013) at Dire Dawa town with mean total bacterial count of 5.84+0.629 cfu/ml. On the
other hands, mean values of total bacterial counts obtained from informal merchants and retail shops were
higher than that reported by Tesfay et al. (2013) with mean value of 9.137+0.885¢fu/ml. The total aerobic
bacterial count obtained from retail shop were significantly higher (p<0.05)than milk samples collected from
households/farmers.

The higher total aerobic bacterial count observed in the present study may be attributed to the initial
contamination of milk samples either from of the cow, milkers hand, milking areas and container itself. On the
other hand, high bacteria count observed in milk samples collected from informal merchant and retail shop
could probably be due to further contamination of the milk during transportation, extremely high
transportation temperature, the use of poorly cleaned milk containers, lack of and improper cooling systems at
milk vending areas and poor personnel hygiene.

The higher count indicates substandard hygienic conditions practiced during milking and subsequent
handling. This implies that the sanitary conditions in which milk has been produced and handled are
substandard subjecting the product to microbial contamination and multiplication. It is indicated that total
bacterial count is a good indicator for monitoring the sanitary conditions practiced during production,
collection, and handling of raw milk (Fatine et al., 2012).

Hence training of milk handlers about hygiene can significantly reduce the bacterial load in milk. A
good example for this could be reduced total bacterial count observed in milk sampled from farmers who
received training on hygienic milk production and handling (Nebiyu, 2008; Sintaychu et al., 2008). Milk
produced under hygienic conditions from healthy cows should not contain more than 4.7 logl0 cfu/ml (O’
Connor, 1994). Table 1 below indicates aerobic bacterial counts in different critical points and study district
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Table 1: Mean (= SD) Aerobic mesophilic bacteria counts of raw milk samples (logl0 cfu/ml) collected
from different Value chain/critical points of the study sites.

Study districts

Sample sources

Sebeta Holeta Sululta Standard
Farmer 6.48+0.06° 7.2+£1.15° 7.02+0.17° 3x10°
Collection center 6.80+0.03" 7.64+0.03° 7.87+0.49"
Informal merchant 6.89+0.18" 7.45+0.26 8.07+0.834"
Milk cooperative union - 6.10+1.08° 5.96+1.160°
Retail shops 6.7+0.69" 7.88+0.42° 7.20+0.06°

The results were from duplicate values. Mean+SD values indicated by different superscript with in a column
have significant difference at (p<0.05).

The present result revealed that there is increment of bacterial count at each critical points. The
mean (£ SD) bacterial count was 6.48+0.065, 7.2+1.152and 7.02+0.869 loglO cfu/m/ in dairy farmers,
6.7+0.694, 7.88+0.416 and 7.20+0.056 log10 cfu/m!/ in milk vending/retail shops of Sebeta, Holeta and Sululta,
respectively. This could be due to improper handling, storage and transport time after the milk leaves the dairy
farms. There is a significant difference in the total aerobic bacterial counts in different critical points in the
study areas and between districts at (p<0.05).

Coliform counts can indicate fecal contamination or contamination from equipment that has not
been properly cleaned and sanitized (Schmidt, 2008; Bintsis et al.,2008; Biruk et al., 2009). As indicated in
Table 8, the overall mean (£ SD) of feacal coli form counts of present study at farmer level ranged from
5.42+1.7352, 5.53+1.0345, 4.18+1.2286 log!Ocfu/ml at Sebeta, Holeta and Sululta, respectively.

The coli form count obtained in the current study is higher than Tassew and Seifu (2011) at Bahir
Dar Zuria with the mean value of 4.49 log cfu/ml; Fekadu (1994) who found coli form counts of 3.8, 4.0 and
3.8logl0cfu/ml for cow milk produced in Aneno, Gulgula and Dongora districts of Southern region
respectively; Worku et al. (2012) found overall coli form counts of 6.88+0.040 and 7.786.88+0.040 at cow
udder and storage containers respectively in Borana pastoral community of Oromia region; Tesfay et al. (2013)
with the mean value of 4.13 + 0.757 log10 cfu/ml for milk samples collected from dairy farms at Dire Dawa
town; Tola (2002) raw cow’s milk sampled from smallholder producers contained coli form counts of about
4.46 log cfu/ml; but it was lower than Zelalem and Faye(2006) who reported higher coli form count of
6.57cfu/ml for cow milk collected from different producers in central highlands of Ethiopia. On the other hand,
the mean coli form counts obtained from retail shops of present study was higher than the above research
works.

Table 2: Mean (= S.D) value of Coli form counts of raw milk samples (log10 cfu/ml) collected from different
sampling points of the study areas.

Source of Sample Study districts
Sebeta Holeta Sululta  Standard Authority
Farmer 5.42+1.70° 5.53+1.03"  4.18+1.23° 10° ICMSF™
Collection center 5.44+0.98" 5.92+0.60" 7.13+0.30°
Informal merchants 547£1.46"  6.10£0.92°  6.38+0.60°
Milk cooperative union union - 7.68+0.51° 6.15+0.90°
Retail shops 5.78+0.99° 5.63+0.63" 6.35+0.44°

The results were from duplicate values. Mean+SD values indicated by different Superscript within the same
column were significantly different at (p<0.05).

The mean coli form counts was ranged from 5.42+1.735 to 5.78+0.985 for sample collected from
farmer and retail shop of Sebeta site. Sample from critical point retail shop had showed significantly higher
(P<0.05) coli form count than farmer sample. Besides, sample collected from Sululta retail shop had showed
significantly higher counts than farmer level sample. Coli form counts had showed significant difference
among critical points and between districts. This might be due to cross contamination of milk along different
critical points in chain and initial feacal contamination of the sample together with poor handling during
transportation and storage.

The presence of E. coli organisms in milk and milk products is an indication of unsanitary
production and\or improper handling of either milk or milk utensils (El-zubeir and Ahmed, 2007 & Olfa et al.,
2013). Milking udder with sub-clinical mastitis and wet environment lead to contamination of bulk tank milk
and hence raw milk reaches the consumers with elevated Coliform count (FAO,2008; Zadoks et al,
2007).

Unclean hands of workers, contaminated milk, unhygienic conditions of the manufacturing unit and
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water supplied for washing the utensils could be the source for accelerating the bacterial contamination of

milk products beside the post manufacturing contamination (Elmahmood et al., 2007). Recovery and counting

of E. coli is used as reliable indicator of fecal contamination and a possible presence of enteropathogenic

and/or toxigenic microorganisms which constitute a public health hazard (Kaper et al.,2004). The values of

E.coli counts of present study from critical points was presented in table 3

Table 3: Mean (+ S.D) E. coli counts of raw milk samples (Log10 cfu/ml) collected from different critical
points of the study sites.

Sample sources Study districts

Sebeta Holeta Sululta Standard  Authority
Farmer 3.19+£1.70° 1.53+0.00 1.19+0.26* 1x10° FDA,2001
Collection center 3.30+0.42° 1.61+0.42% 2.29+1.28°
Informal merchants - 2.56£1.96 2.1620.06
Milk Coop. Union 1.90+1.54° 2.86+1.80°

Retail shops 4.17+° 1.53+0.14° 1.76+0.03¢

The results were from duplicate values. Mean+SD values indicated by different Superscript within the same
column were significantly different at (p<0.05).

The finding of the present study indicated that milk samples collected from different critical points
in the study sites were highly contaminated with E.coli. From the total of 60 samples collected from different
critical points in the study site; E.coli was isolated from 26(43.33%) of the samples with varying levels; 26.92,
7.96, 3.84, 3.84, 3.84, 3.84, 7.69, 7.69, 11.53, 11.53, and 11.53% were isolated from Sululta dairy cooperative,
Sululta informal merchant, Sebeta retail hop, Sululta retail shop, Holeta farmer, Sululta farmer, Holeta dairy
union, Sebeta farmer, Holeta informal merchant, Holeta retail shop and Sululta Collection center, respectively.

The result of present study is in line with Endale ez al. (2013) at different critical points in Mekelle
(44.4%);11.1% at farm level, 11.1% at milk vending shops, 22.2% at cafteria and Vahedi et al. (2013) in 42
(42%) from raw cow milk; but it is higher than that reported by Olfa et al. (2013) 13 out of 50 milk samples
(32.5%) were contaminated with E. coli in Sfax, Tunisia from raw cow's milk from different localities.

The mean value of E.coli from present study from Sebeta retail shop is higher than Tesfay et al.
(2013) who reported E. coli count of raw milk samples collected from dairy farms were 3.64 + 0.776 cfu/ml at
Dire Dawa; but it is lower than his report at other critical point.

In contrast to this, the value of E. coli from present study is lower than the reported value for E.coli
(3.93 £ 0.01cfu/ml) by Ali and Abdelgadir (2011) from raw milk samples. However, samples collected from
dairy cooperative union in the present study had implicated higher E. coli counts than other critical points. It
indicates that there is increment in microbial load along different critical points of milk marketing from
farmer to the consumer level.

This may be due to cross contamination of milk during transportation, lack of sanitation of storage
container and lack of temperature control through the chain that create conducive environment for
multiplication of particular microorganism. E. coli count in milk samples obtained from retail shop was
significantly higher (p<0.05) than milk samples obtained from dairy farmer for Sebeta site.

Milk and dairy products are frequently contaminated with enterotoxigenic Staphylococcus species,
which are often involved in SFP, especially in areas characterized by a high level of consumption of these
products, since staphylococci are often involved in cases of subclinical mastitis of ruminants resulting in
contamination of milk (Salandra et al., 2008). Raw milk is a potential source of staphylococci, especially in
the case of mastitic milk and defective pasteurization (Kaloreu et al., 2007).

The findings of present study revealed that Staphylococcus aureus was isolated from 17(28.33%) of
samples collected from different critical points in the study sites. The findings of the present study was in line
with that of Endale et al. (2013) at Mekelle Staphylococcus aureus was isolated from 48 samples
(26.7%),milk samples collected from dairy farms and vendors from Mekelle.

However, it is higher than that reported by Mekuria et al. (2013) reported prevalence of 51 (15.5%)
S. aureus out of the total samples examined from selected dairy farms around Addis Ababa; Aydin et al.
(2011), reported10.2% of S.aureus in raw milk samples collected from Turkey and Vadehi ef al. (2013)
22(22%) of S.aureus in the raw milk samples from farms. But present finding was lower than that of
Mekonnen (2009) who reported the prevalence of Staphylococcus 33% and 46% from buckets milk and tanks
milk from Debre Zeit, respectively; Hempen et al. (2004) from Gambia, reported 33.3% of the raw milk
samples showed counts of coagulase-positive Staphylococci spp. above 2x10°¢fu/ml.

The findings of the present study may be due to lack of hygienic bedding condition as reported from
majority of the study participants which is predisposing factor for mastitis that is complex of soiling of udder
that favors further contamination and growth of bacteria, lack of washing udder and teat before and after
milking, occurrence of sub-clinical mastitis and lack of overall hygienic condition during milking, storage and
transportation.
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Salmonella is an enteric bacteria and is the most common food-borne pathogen (Weigel et al., 2004
and Mizumoto et al., 2005). Salmonella are mostly facultative anacrobes, oxidase-negative, catalase-positive
and gram negative rods. Most strains are motile and ferment glucose with production of both acid and gas.
Salmonella have several sub species. Salmonella enterica is the most responsible for 99.9% infection in
humans and most of infection are zoonotic in origin (Yan ef al., 2003).

According to Jayaroo and Henning (2001) Salmonella was isolated from 6.1% of bulk tank milk
sample from dairy herds in South Eastern Dakata and Western Minnesota. In other study conducted in Addis
Ababa salmonella was isolated from 2.1% of milk samples collected from different supper market in Addis
Ababa (Tesfaw et al., 2013). Tesfay et al. (2013) reported raw milk samples were positive for Salmonella spp.
with a percentage of detection of 18.8% and 41.7% for milk samples obtained from dairy farms and vendors,
respectively from Dire Dawa; Van Kassel ef al. (2004) reported a 2.6% occurrence of Salmonella spp. in raw
milk samples collected from US dairies. However, Salmonella was not detected in the present study.

In the findings of yeast and mold of present study, highly varied from farmer to retail levels.
However, the values of present findings were lower than that reported by Ahmed (2011), who reported 6.1 and
7.4log cfu/ml for yeast and mold for raw camel milk from Mieso districts of Oromia region. It was higher than
that Karmen and Slavica (2008) and Fadda et al. (2004) who reported 2.3 log cfu/ml and 2.64 log cfu/ml,
respectively.

The findings of yeast and mold was highly varied from farmer to retail levels and showed in the
table below(Table 4).

Table 4: Mean (+ S.D) Mold and Yeast counts of raw milk samples (Log10 cfu/ml) collected from different
critical points of the study sites.

Sample Districts
Source Sebeta Holeta Sululta
yeast mold yeast mold yeast mold

Farmer  3.77+0.47°  3.45+0.26° 2.46+1.15° 2.30+0.19° 2.16£1.25* 2.99+0.82°
ccC 3.76+0.44°  3.46+0.08° 3.24+0.46"° 3.26+0.04°  3.16+0.91°  3.79+0.70°
M 3.76+0.41° 3.5140.10°  3.73£0.42° 2.43+0.17*°  3.78+0.10° 4.72+1.16°
DCU - - 3.55+0.52° 3.45+0.26°  4.16+0.34°  3.73+1.10°
RS 3.85+0.42°  3.82+0.76°  3.59+1.44° 3.38+0.48°  226+1.07* 2.41+0.15°

The results were from duplicate values. Mean+SD values indicated by different Superscript within the same
column were significantly different at (p<0.05).CC=collection center, IM=informal merchant, DCU=Dairy
Cooperative Union and RS=Retail shop

The mean+SD of yeast counts varied between 3.77+0.47 and 3.85+0.42 for samples collected from
Sebeta district(Table 4). Samples due to critical point retail shop was significantly higher than other points
(p<0.05), mean=SD of mold counts were varied between 3.45+0.26 and 3.82+0.76 for the sample Collected
from Sebeta district. The mean+SD of yeast counts were varied between 2.46+1.15 and 3.59+1.44 for the
sample collected from Holeta district. Samples due to critical point informal merchant was significantly
higher than other critical points(P<0.05).

Mean+SD counts of mold counts were varied between 2.30+£0.19 and 3.38+0.48 for samples
collected from Holeta district. Samples collected from retail shop was significantly higher than all other
critical points(p<0.05).

However, their values increased significantly at retail shops following the chain in the respective
districts except for retail level of Sululta. The value for mold count was varied from 3.45 to 3.82, 2.30 to 3.38
and 2.99 to 2.41 at farmer and retail level of Sebeta, Holeta and Sululta, respectively. The value for yeast
count was varied from 3.77 to 3.85, 2.46 to 3.57 and 2.16 to 2.26 at farmer and retail level of Sebeta, Holeta
and Sululta, respectively. Due to sample collected from retail level of Sebeta and Holeta had showed
significantly higher (p<0.05) yeast and mold counts than farmer level. However, the value for yeast in the case
of Sululta was not significantly different between farmer and retail level.

This might be due to location of the areas; high altitude together with high relative humidity that
favors the growth of molds, feeding stored feed that developed molds, lack of hygienic practices especially
washing milking and milk storing utensils, mixing of cold and newly drawn milk and storing together.

CONCLUSION AND RECOMMENDATION

The result obtained in this study concluded that milk available to the consumer in Addis Ababa via different
supply chain critical points have a high bacterial load beyond acceptable critical limits according to American
and European community member states. Also the milk considered from the study areas were contaminated with
most hazardous agents such as Staphylococcus species., E .coli, yeast and mold. It indicates that hygienic
procedures were not strictly followed during milk production to supply route. The magnitude of the problem of
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bacterial contamination deserves more elaborative studies from the point of production of milk to the point of
milk retail for consumption.

The results of the present study indicate that strict preventive measures should be adopted to ensure
contamination free milk and its products for the good health of all consumers. Therefore, stakeholder
authorities should regularly monitor the overall hygienic conditions of the milk production and conduct
frequent inspections of milk marketed in Addis Ababa to check whether or not the minimum legal standards
are met. Remedial actions can be taken by:

Milk marketing actors especially from collection center to retail shop and/vendors should use
refrigerated vehicle and cold chain in place of open container and vehicle to maintain bulk tank temperature
there by minimize microbial growth during transportation and storage. Actors in each critical point should
perform basic laboratory test for at least indicator microorganisms that are frequently detected in raw milk
available for direct human consumption.

REFERENCES

Adil, M. A, S and Iman M. H. (2011). 'Enumeration and identification of Coliform bacteria from raw milk in
Khartoum State'. Sudan Journal of Cell and Animal Biology 5(7):121-128.

Ahmed, A.(2011). Investigation on nutritional and microbiological properties of camel (camelus
drodedarius)milk :a case study of Mieso district, Oromia, Ethiopia MSc. Thesis Submitted to Center
for Food Science and Nutrition, Addis Ababa University, Ethiopia.

Ahmed, M. E. (2009). 'The association between bulk tank milk analysis for raw milk quality and on-farm
manage. practices. URL:udini.proquest.com/view/the-association-between-bulk-tank-
pqid:1855008811/. Accessed at 22/ 11/2013.

Ali, AA., Abdelgadir, WS.(2011). 'Incidence of Escherichia coli in Raw Cow's Milk in Khartoum State'. British
Journal of Dairy Sciences 2, 23-26.

Almaz, G., Foster, H.A. and Holzapfel, W.H. (2001). Field survey and literature review on traditional fermented
milk products of Ethiopia. International Journal of Food Microbiology 68:173-186.

APHA (1985). Chemical and Physical methods, In G. H. Richardson(ed), Standard methods for the Examination
for Dairy products, 15th Ed. American Public Health Association, Washington, D.C., Pp 327-404.

APHA (1992). Standard Method for the Examination of Dairy Products. 16th ed., American Public Health
Association (APHA), Washington.

Argudin, M.A., Mendoza, M.C., Rodicio, M. R(2010). 'Food poisoning and Staphylococcus aureus enterotoxins.
Toxins 2(7):1751-1773.

Asperger, H., Zangerl P(2003). Staphylococcus aureus. In: Roginski H, Fuquay J, Fox P, editors. Encyclopedia
of Dairy Science. San Diego: Academic Press pp. 2563-2569.

Aycicek, H., Cakiroglu, S. and Stevenson, T.(2005). Incidence of Staphylococcus aureus in ready to eat meals
from military cafeterias in Ankara, Turkey. Food Control, 16: 531-534.

Aydin, A., Sudagidan M. and Muratoglu K.( 2011). 'Prevalence of staphylococcal enterotoxins, toxin genes and
genetic relatedness of food-borne Staphylococcus aureus strains isolated in the Marmara region of
Turkey'. International Journal of Food Microbiology 148:99-106.

Benkerroum, N., Bouhal, Y., EI Attar, A. and Marhaben, A. (2004). 'Occurrence of Shiga toxin-producing E.
coli 0157:H7 in selected diary and meat products marketed in the city of Rabat'. Morocco Journal of
Food Protection (67)6:1234—1237.

Beyene F. (1994). Present situation and future aspects of milk production, milk handling and processing of dairy
products in Southern Ethiopia. Food production strategies and limitations: The case of Aneno, Bulbula
and Dongora in Southern Ethiopia. Ph.D. Thesis, Department of Food Science. Agricultural University
of Norway. Norway.

Bintsis, T, Angelidis A S and Psoni, L. (2008). Modern Laboratory Practices: Analysis of Dairy Products. In:
Advanced dairy science and technology. Britz, T. J. and Robinson R. K. (Eds.). Blackwell Publishing
Ltd, UK.

Biruk, H, Samson, W, Zelalem, Y (2009). Microbial properties of milk and traditionally produced Ethiopian
fermented milk products: a review. Proceedings of the 17th Annual conference of the Ethiopian
Society of Animal Production (ESAP) held in Addis Ababa, Ethiopia, September 24 to 26. pp. 137-
148.

ES ISO (6785:2001). Milk and Milk products- Detection of Salmonella; Microbiology of food and animal
feeding stuff-horizontal method for the detection of salmonella.ISO-6785, Geneva.

European Commission (1992). 91/180/EEC. Commission decision laying down certain methods of analysis and
testing of raw milk and heat treated milk. Official Journal of European Communities;L93:1-48.



Food Science and Quality Management Www.iiste.org
ISSN 2224-6088 (Paper) ISSN 2225-0557 (Online) JLELE
Vol.38, 2015 ||STE

Fadda, M.E., Mossa, V., Pisano, M.B., Deplano, M., Cosentino, S.(2004). 'Occurrence and characterization of
yeasts isolated from artisanal Fiore Sardo cheese'. International Journal of Food Microbiology, 95;
51-59.

FAO (2011). Global food losses and food waste: Extent causes and prevention. Study conducted for the
International Congress, SAVE FOOD, at Interpack 2011, Diisseldorf, Germany.

FAO(2008). Milk hygiene in milking, milk production hygiene and udder health. FAO Animal Production and
Health Papers-78. FAO Corporate Document Repository.(CDR), pp.1-7.

Food and Agricultural Organization (FAO) (2006). Food safety risk analysis: A guide for national food safety
authorities. An introduction to risk analysis, FAO food and Nutrition paper 87:1.

Hempen, M., Unger, F., Miinstermann, S.,Seck, M.T., Niamy, V.(2004). The hygienic status of raw and sour
milk from smallholder dairy farms and local markets and potential risk for public health in The
Gambia, Senegal and Guinea. Animal Health Research Working Paper 3. ITC (International
Trypanotolerance Centre), Banjul, The Gambia, 54 pp.

Javaid, SB, Gadahi JA, Khaskeli M, Bhutto M B, Kumbher S and Panhwar A H.(2009). 'Physical and chemical
quality of market milk sold at Tandojam, Pakistan'. Pakistan Vet. J. 29(1): 27-31.

Mekonnen, A.(2009). Isolation and Identification of Staphylococcus Species from Cottage Cheese (A4yib) and
Raw Bovine Milk in Debre Zeit, Ethiopia, MSc. Thesis Addis Ababa University, Faculty of Veterinary
Medicine Debre Zeit, Ethiopia.

Mekuria, A., Asrat D., Woldeamanuel Y. and Tefera G.(2013). 'Identification and antimicrobial susceptibility of
Staphylococcus aureus isolated from milk samples of dairy cows and nasal swabs of farm workers in
selected dairy farms around Addis Ababa, Ethiopia.' African Journal of Microbiology
Research;7(27):3501-3510.

O’Connor C B. (1994). Rural Dairy Technology. ILRI training manual No. 1. International Livestock Research
Institute (ILRI), Addis Ababa, Ethiopia. 133p.

Olatunji, EA., Jubril AE, Okpu EO, Olafadehan OA, Ijah UJ and Njidda AA.(2012). Bacterial Assessment and
Quality Analysis of Raw Milk Sold in Gwagwalada Area Council of the Federal Capital Territory
(FCT) Abuja, Nigeria. Food Science and Quality Manage. 7,ISSN 2224-6088 (Paper) ISSN 2225-0557.

Olfa, S B., Rouaa L, Iméne F, Hamadi A and Mohamed A A. (2013). 'Detection of Escherichia coli in
unpasteurized raw Milk', International Journal of Agricultural and Food Science, 3(2): 53-55

Oliver, SP., Jayarao BM, Almeida R A. (2005). Food borne pathogens in milk and the dairy farm environment.
Food safety and public health implication. Food borne Pathog. Dis., (2): 115-129.

Richardson, GH. (1985). Standard Methods for the Examination of Dairy Products. 15th ed. American Public
Health Association. Washington, D. C, pp. 168-196.

SPSS (Statistical Procedures for Social Sciences) (2007). SPSS (Version 16). Statistical. SPSS BI Survey
Tips.Inc. Chicago, USA.

Tassew, A., and Seifu, E. (2011). 'Microbial quality of raw cow’s milk collected from farmers and dairy
cooperatives in Bahir Dar Zuria and Mecha district, Ethiopia'. Agriculture, Biology J. N. Am. 2(1): 29-
33.

Tesfaw, L., Taye B., Alemu, S., Alemayehu, H., Sisay, and Negussie, H. (2013). Prevalence and antimicrobial
resistance profile of Salmonella isolates from dairy products in Addis Ababa, Ethiopia'. African
Journal of Microbiology Research;7(43):5046-5050.

Tesfay, T., Kebede, A., and Seifu, E. (2013).'Quality and Safety of Cow Milk Produced and Marketed in Dire
Dawa Town, Eastern Ethiopia'. Infernational Journal of Integrative Sciences, Innovation And
Technology Section B;(2)6: 01-05.

Tola, A. (2002). Traditional milk and milk products handling practices and raw milk quality in eastern Wollega.
MSc Thesis. Alemaya University, Ethiopia.

Tola, A., Ofodile, LN., and Fikadu, B. (2007). Microbial quality and chemical composition of raw whole milk
from Horro cattle in East Wollega, Ethiopia. Available on:
www.ajol.info/index.php/ejesc/article/View/41995

Vahedi, M. Nasrolahei, M., Sharif, M., Mirabi, A.M. (2013). 'Bacteriological study of raw and unexpired
pasteurized cow’s milk collected at the dairy farms and super markets in Sari city in 2011.' Journal of
preventive medicine and hygiene; 54: 120-123.

Van Kessel, J. S., Karns, J. S., Gorski, L., McCluskey, B. J., Perdue, M L. (2004). 'Prevalence of salmonella,
Listeria monocytogenes, and fecal coliforms in bulk tank milk on U.S. dairies'. Journal of Dairy
Science 87, 2822-2830.

Vasanthakumari, R. (2009). Practical Microbiology. BI Publications Prt Ltd, New Delhi; 57.

Vermeulen, S., Woodhill J., Proctor, FJ., Delnoye, R. (2008). Chain-wide learning for inclusive agro food
market development: A guide to multi stakeholder processes for linking small scale producers with



Food Science and Quality Management www.iiste.org
ISSN 2224-6088 (Paper) ISSN 2225-0557 (Online) JLELE
Vol.38, 2015 ||STE

modern markets. International Institute for Environment and Development, London, UK, and
Wageningen University and Research Centre, Wageningen, The Netherlands.

Weigel, R., B. Teferedegne, D., Suh, Barber, and D., Isaaoson, R. and White, B. (2004). Comparison of pulsed
field gel electrophoresis and repetitive sequence polymerase chain reaction as genotyping methods for
detection of diversity and inferring transmission of salmonella. Veterinary Microbiology;100(3-4):205-
217.

White, DG., Zhao, S., Sudler, R., Ayers, S., Friedman, S., Chl il, M. A, S and Iman M. H. (2011). 'Enumeration
and identification of Coliform bacteria from raw milk in Khartoum State'. Sudan Journal of Cell and
Animal Biology 5(7):121-128.



The IISTE is a pioneer in the Open-Access hosting service and academic event management.
The aim of the firm is Accelerating Global Knowledge Sharing.

More information about the firm can be found on the homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS
There are more than 30 peer-reviewed academic journals hosted under the hosting platform.

Prospective authors of journals can find the submission instruction on the following
page: http://www.iiste.org/journals/ All the journals articles are available online to the
readers all over the world without financial, legal, or technical barriers other than those
inseparable from gaining access to the internet itself. Paper version of the journals is also
available upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

Academic conference: http://www.iiste.org/conference/upcoming-conferences-call-for-paper/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische Zeitschriftenbibliothek
EZB, Open J-Gate, OCLC WorldCat, Universe Digtial Library , NewJour, Google Scholar

c Je‘ m l\l)l\C(())Ht\l(l\
I'OS

O ULRICHS\WEE  JournalTOCs |

£ 2 ¥ Elektromsche
008 Zeitscnnftendibliothek
( ) ¥/ \ "y
(’C\ | | LR
) A e

oCLC WF [ IBRARY

WorldCat



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/
http://www.iiste.org/conference/upcoming-conferences-call-for-paper/

