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Abstract

The study was conducted to assess microbiological quality of yogurt in and around Bahir Dar city. The data were

collected through laboratory analysis of yogurt. For this purpose, a total of 61 yogurt samples were collected to

analyze the microbiological quality of yogurt. The laboratory work was performed from February 2019-March

2019 in Gondar University Biotechnology Department laboratory. The overall mean standard plate count,

coliform count, staphylococcus, lactic acid bacteria, yeast and mold count and PH of yogurt produced in the area

were 6.3±0.04 log10 CFU/mg, 6.13±0.04 log10 CFU/mg, 6.09±0.11 log10 CFU/mg, 6.3±0.06 log10 CFU/mg,

6.26±0.13 log10 CFU/mg and 4.16±0.02 respectively. There was significant difference between production

system at (p<0.05) on lactic acid bacteria count. The yogurt samples which were produced from milk collected

from unwashed udder, gourd container and unwashed hands revealed poor microbiological quality and are below

yogurt quality standards. Generally, the hygienic practices of yogurt producers in the study area were poor;

hence the yogurt was contaminated with various microorganisms. Therefore, improved hygienic measures,

efficient yogurt preservation systems, and health packages are required in the study area.
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1. Introduction

Delivery of good hygienic quality milk and milk products is desirable from a consumer health point of view. The

consumption of raw milk products is common in Ethiopia [1] which is not safe from a consumer health point of

view as it may lead to the transmission of various diseases. This is one reason why yogurt hygiene, as well as

microbial qualities, will be assessed. Prior to the discovery and well-known adoption of pasteurization, for

instance, raw milk and its products were responsible for serious bacterial infections such as diphtheria, scarlet

fever and tuberculosis.

Advisory guidelines for microbiological quality have promoted that satisfactory Yogurts should contain

more than l08 CFU/ ml of the starter organisms, < 1 coliform CFU/ml, Staphylococcus aureus count should be

not higher than 10 CFU/ml. Indeed, the yeast and mold count must be lower than5 log10CFU /ml. Moreover, the

quality and safety of a fermented product entirely depend on the species and species composition of lactic acid

bacteria that are involved in the fermentation process [2].

According to Jermen Mamo et al. [3] report the average count of standard plate count, coliforms,

Staphylococci and yeast and mold in homemade traditionally produced yogurt ranges from 5 log CFU/ml to 9.1

log CFU/ml, 1.9 to 4.5 log CFU/ml, 2.1 to 4.7 log CFU/ml and 0 to 7.9 log CFU/ml, respectively. The

information on microbiological quality of yogurt in and around Bahir Dar city is generally not known. Such

information is critically vital for conniving proper hygienic yogurt handling practice, quality control measures,

and for supplementary research development.

2. Material and methods

2.1. Description of the Study Area

Bahir Dar is the capital city of Amhara National Regional State, located at about 565 km away from Addis

Ababa. The Regional State covers a total area of 152,600 km2. 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. 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 reported for the City is about 1801m.a. s l. The area receives an average annual rainfall

ranging between 850mm to 1250mm with the minimum and maximum average daily temperatures of 10Co

and 32Co, respectively [4]. In Bahir Dar city there are 20,193 oxen, 24, 551 cows, 8,353 bulls, 11,823 heifers,

14,720 calves, 17,884 sheep, 10,579 goats, 5,497 donkeys, 1,150 mules, 42,514 poultry, and 6, 983 honey bee

colonies [5].

2.2.Method of Data Collection and Sampling Techniques

Laboratory-based analysis was used to determine microbial quality of yogurt obtained from all urban yogurt

producers, individual processors and cooperatives in the city and peri-urban (Tisabay, Zenzelima, Zegie, and
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Meshenti) yogurt producers, individual processors and cooperatives found in the study area were used for

yogurt sampling. After the assessment, a total of 61 samples that was traditionally produced yogurt samples

from urban (11 farm owners 2 cooperatives and 15 individual processers) and from peri-urban (16 farm

owners, 3 cooperatives and 13 individual processers) and industrially produced yogurt 1 samples from urban

Agerie dairy plant each measuring 100g volume was randomly taken through sterile screw-capped sampling

bottles. Then it was securely capped, labeled with permanent markers and kept in an ice box at a

temperature+4 °C and transported as immediately as possible to Gondar university Biotechnology department

microbiology laboratory as per the recommendations of IDF 50 ISO/DIS 707[6]. Samples of yogurt were

taken in the morning from each household once over a period of two months (January and February 2019)

which may represent most of the dry seasons/months/ in the year. Different methods and steps were used to

test for the presence of microorganisms in yogurt. Colonies on selected plates were counted using a colony

counter as shown by [7]. After counting and recording bacterial colonies in each petridish the number of

bacteria in milligram was calculated by the following given formula [8].

cfu/ml = (no. of colonies x dilution factor) / volume of culture plate

2.3. Microbial Counts

2.3.1. Standard plate count

Appropriate serial dilutions were selected that has given the expected total number of colonies on a plate.

Serial dilutions were made by transferring 1ml of the previous dilution in 9ml of 0.1% peptone water. Three

adequate dilutions of the sample were selected and inoculated, 1 ml of each dilution in separate, sterile and

empty Petri dishes. The culture medium was added. Pour 12–15 ml of previously melted and cooled to 44–

46°C Plate Count Agar (PCA) onto the inoculated plates. The inoculum was mixed with the culture medium

[9]. The plated sample was allowed to solidify and incubated under PCA – 32 ± 1°C/ for 48 ± 2h. The number

of colonies forming units (CFU) per gram was counted and calculated [7].

2.3.2. Coliform count

Serial decimal dilutions were prepared using 0.1% peptone water 1g of sample 9 ml of Peptone Water (PW).

Three appropriate dilutions of the sample were Selected and inoculated in Violet Red Bile (V RB) Agar

through using pour plate technique and, after complete solidification of the medium, cover the surface with a

5–8 ml thick layer of the same medium [3]. The plates were incubated in an inverted position at 32 ± 1°C/24

± 2 h. plates with 15–150 colonies were selected and counted only the typical coliforms colonies on the VRB

medium red-purple, 0.5 mm or greater in diameter, surrounded by a reddish halo characteristic as shown by

[7].

2.3.3. Staphylococcus aureus

Serial dilutions were prepared using 0.1% peptone water1g of sample 9 ml of Peptone Water (PW). Three

appropriate dilutions of the sample selected and inoculated 0.1 ml each on Baird Parker Agar, using the

spread plate technique. Inoculum spread over surface of agar plate, using sterile bent glass streaking rod.

Retain plates in upright position until inoculum was absorbed by agar. Inoculate 1 ml of the first dilution and

0.1 ml of the two subsequent dilutions. Incubate 35 ± 1°C 48 h [10]. Plates for typical S. aureus colonies were

examined: black or gray, small (maximum 2–3 mm in diameter), surrounded by an opaque halo and

frequently with an outer clear halo [11].

2.3.4. Yeast and molds

Presence of yeasts and molds in yogurt also is indicative of poor sanitary practices in manufacturing or

packaging. Samples of yogurt were serially diluted up to 10-7 in peptone water and volumes of 0.1 milliliter of

appropriate dilutions were plated in duplicate. Spread plate technique was implemented using Dicloran Rose

Bengal Chloramphenicol agar (DRBC) [12]. The inoculum spread with a glass spreader. The plates were

stayed until dry (at least 15 minutes) and incubated in 30°C/5 days [13]. Colonies with a filamentous, cotton-

like (i.e. powdery) appearance, counted as molds, and count the remaining colonies as yeasts [9].

2.3.5. Lactic acid bacteria

One ml of appropriate serial dilutions in peptone water of yogurt samples were added into a sterile dish. A

molten MRS Agar (Oxide, UK) (45°C) was then poured onto the dish and was mixed thoroughly. After the

medium had set, another layer of MRS Agar was poured over the surface to produce a layer plate. Colonies

were counted after plates incubated at 35°C in an atmosphere of 5% carbon dioxide for 48 hours [14].

2.3.6. Power of hydrogen (pH)

Measurement of pH gives a critical quality control step in the production of dairy products, especially yogurt.

pH delivers a sign of contamination from bacterium or chemicals, whereas additionally providing a

convenient methodology to estimate the acid development of a yogurt. Electrode (pH meter 013M) was

selected, calibrated, sensor maintained and measured the pH of yogurt [15].
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2.4. Methods of Data Analysis

Raw data were entered into a Microsoft Excel sheet. The data of microbial counts were first transformed to

logarithmic values (log10) to realize parametric statistical tests and these transformed values were analyzed

using the General Linear Model (GLM) for least squares means in [16]. The Least Significant Difference

(LSD) check was accustomed to separate the means that for all analysis, 95 % Confidence interval and P-

value<0.05 was set for statistical significance of an estimate. The following linear models have been used

during the analysis of the microbial count of yogurt.

Yijrck= μ + Mi+ Pj +Qr +Nc+ Lk + eijrck
Where Yijrck = microbial load (SPC, St. aureus, LABC, YMC, CC and pH) of yogurt μ = the

overall mean

Mi = The effect of ith production systems (i=urban, peri urban).

Pj = effects of the jth sources of yogurt (where j= farm owners, cooperatives and individual processers).

Qr = The effect of rth hygiene of cows’ udder (r=washed udder, unwashed udder)

Nc =The effect of cth milking and processing container (c=gourd, plastic, Aluminum and clay)

Lk =The effect of kth personnel hygiene (k=washed hand, unwashed hand)

eijrck =Overall standard error

3. Results and Discussions

3.1. Microbiological Counts and pH of Yogurt

3.1.1. Microbiological counts and PH of traditionally produced yogurt in the study area

Standard plate count: The average count of standard plate count, coliforms, staphylococcus aureus, lactic acid

bacteria, and yeast and mold in traditionally produced yogurt in and around Bahir Dar city was shown in Table 1.

Production of good quality yogurt by producers is important for consumers and producers themselves. Standard

plate count is a good indicator for monitoring the sanitary conditions practiced during the production and

handling of yogurt. The overall mean of standard plate count was 6.36±0.04 log10CFU/ml obtained in the current

study. The mean standard plate of traditionally produced yogurt in the current study is lower than other research

reports [17] which was 11.63 log CFU/ml in Cameroon. However, higher values of SPC (5-9.1 log CFU/ml)

were reported in the North Shoa District of Ethiopia [3].

Approximately, urban individual processer (6.56±0.03 log10 CFU/ml) and peri-urban individual processer

(6.57±0.05 log10 CFU/ml) had equivalent standard plate counts. This result is lower than Ekram et al. [18]

reports in Sudan. Whereas samples collected from Peri-Urban farm owners (6.33±0.09 log10 CFU/ml) is higher

than Urban farm owners (6.06±0.13 log CFU/ml). Thus, a high load of bacteria present in yogurt indicates that

the level of contamination was high. This high contamination could be a result of initial contamination initiating

from the udder surface, unhygienic milking equipment and poor personal hygiene as well as failure to cool milk

rapidly.

The standard plate count (6.54±0.06 log10CFU /ml) analyzed from the yogurt samples in gourd milking and

processing container was significantly (p<0.05) higher than that of the plastic container (6.27±0.08 log10
CFU/ml). This is due to gourd absorbs waters together with some microorganisms during washing. There was

also, a statistically significant difference between yogurt produced from milk milked with washed and unwashed

udder in the urban and peri-urban farm owners. However, there was no a statistically significant difference

between yogurt produced from milk milked with washed and unwashed hand in the urban and peri-urban farm

owners. Therefore, the yogurt found in and around Bahir Dar city is categorized as poor grade since; it contains

lower SPC [19] than the standards which was ≥7 log10CFU/ml.

Coliform Count: The overall mean coliform count of yogurt produced in the area was 6.13±0.04 log10 CFU/ml

(Table 1). This is higher than the acceptable level the standard of microbiological limit for the coliform count in

yogurt is <2 log10 CFU/ml [19]. There was no significant difference between urban and peri-urban production

system. Commonly, the presence of high numbers of coliforms in yogurt indicates that the milk might be

contaminated with fecal materials, unclean udder and teats of cow’s, inefficient cleaning of the milking

containers, and poor hygiene of the milking environment. Similar results stated by Gabriel et al. [20] high level

of CC commonly associated with manure or environmental contamination. Moreover, their presence in large

numbers in yogurts shows that the products are potentially hazardous to the consumers‟ health. [21] also

reported, higher (5.64 ±0.20 log10 CFU/ml) CC in Hawassa City, South Ethiopia. The mean counts of coliform

bacteria in yogurt in the current study also failed to meet the internationally acceptable standard of 10 CFU/ml

set for yogurt [22].

There was a significant difference (p<0.01) in coliform count among the yogurt sources. The CC of yogurt

collected from urban farm owners, individual processers and cooperatives were 6.03±0.02, 6.13±0.08 and

5.84±0.22 log10 CFU/ml whereas, in peri-urban farm owners, individual processers and cooperatives were

6.09±0.07, 6.35±0.05 and 6.02±0.24 log10 CFU/ml, respectively. This result is higher than the finding of

Sintayehu Yigrem and Haile Welearegay [21] who found 5.60, 5.55 and 5.64 log10CFU/ml coliform count in the
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yogurt collected from individual farmer’s individual processers while yogurt produced milk collected from

single and multiple farms sources respectively. In the most part of the study area, raw milk was delivered to

cooperatives and individual processers without any cooling system and poor transportation which might be the

reason for the presence of highest coliform count in the study areas.

According to Azage Tegegne et al. [23] Cleaning of the udder before milking is essential to reduce the level

of contamination. However, the present study revealed that significantly (p<0.01) higher coliform count

(6.14±0.05 log10 CFU/ml) was identified in the yogurt sample processed from milk collected from the unwashed

udder. This might be due to fecal contamination during milking of urban and peri-urban farm owners.

As the result indicated, the use of traditional (gourd) milking containers can be a potential source for the

contamination of yogurt by bacteria because this is not suitable for proper cleaning and allows the multiplication

of bacteria in milk contact surfaces during the interval between milking and processing. Hence, the yogurt

produced from milked and processed by gourd had significantly (p<0.05) higher coliform count than milked and

processed by the plastic container in the study area. As stated in the result 5.9±0.04 and 6.27±0.06 log10 CFU/ml

coliform count were recorded from the yogurt processed from raw milk milked by washed and unwashed hand,

respectively and there was significant at (p<0.01) difference between them.

Staphylococcus aureus count: In the present study, the mean staphylococcus counts of yogurt in the study area

were 6.09 ±0.04 log10 CFU/ml. Particularly in urban and peri-urban production system there were higher 6.03

±0.06 and 6.15 ±0.05 log10 CFU/ml, respectively. There was no significant value between urban and peri-urban

yogurt producers. In addition to this, both urban and peri-urban yogurts did not meet standard levels which are<

2 log10CFU/ml) [19].

The staphylococcus aureus counts of urban farm owners, individual processers and cooperatives were

6.02±0.11, 6.08±0.08 and 5.76±0.04 log10 CFU/ml. On the contrary in peri-urban farm owners, individual

processers and cooperatives were 6.11±0.05, 6.22±0.1 and 6.09±0.06 log10 CFU/ml, respectively. These results

are higher than another study conducted by Sintayehu Yigrem and Haile Welearegay [21] the overall mean count

of Staphylococcus aureus (5.91 log10 CFU/ml) was also identified in Hawassa City. Abdalla and Ahmed [24]

also reports lower Staphylococci count than the present results in the Sudanese fermented milk product which

was 3.63 log10 CFU/ml. The high count of staphylococcus aureus bacteria is due to poor personal hygienic

practices. On the other hand, the present study revealed that higher Staphylococci count (6.08±0.08 log10CFU/ml)

was identified in the yogurt sample processed from milk collected from the unwashed udder. This might be due

to fecal contamination and poor personnel hygiene during milking of urban and peri-urban farm owners.

However statically difference was not observed.

As indicated in Table 1. The yogurt processed by plastic, aluminum, gourd and clay, containers

were6.05±0.05,5.97±0.12, 6.35±0.04 and 6.07±0.08 log10 CFU/ml, respectively. Yogurt processed by gourd

equipment’s had significantly (p<0.05) higher staphylococcus aureus count than processed by Aluminum, plastic

and clay containers in the study area. In the present study, a staphylococcus aureus counts 5.94±0.08 and

6.27±0.04 log10 CFU/ml was found in the yogurt sample produced from milk milked through washed hand and

unwashed hand of farm owners, respectively and significant difference also observed between them. These

results are higher than another study conducted in Egypt revealed that a Staphylococci count was 3.93 log10
CFU/ml [25].

Table 1. Microbiological counts and PH of traditionally produced yogurt in and around Bahir Dar city

Parameters N SPC

(log10CFU/ml)

CC

(log10CFU/ml)

S. aurous

(log10CFU/m

LABC

(log10CFU/ml

YMC

(log CFU/ml)

pH

Production

systems

10

Urban 28 6.3±0.07a 6.06±0.05a 6.03 ±0.06a 6.16±0.09a 6.26±0.09a 4.15±0.03a

Peri-urban 32 6.4±0.05a 6.19±0.05a 6.15 ±0.05a 6.41±0.07b 6.45±0.12a 4.17±0.03a

Over all

mean

60 6.3±0.04 6.13±0.04 6.09 ±0.04 6.3±0.06 6.26±0.13 4.16±0.02

Sources of

yogurt

Urban

Farm Owner

11 6.06±0.13ac 6.03±0.02abcdf 6.02±0.11a 6.04±0.16abcf 6.62±0.1a 4.09±0.04a

Individual

processer

15 6.56±0.03bcef 6.13±0.08abcdf 6.08±0.08a 6.32±0.12abcdf 6.07±0.12bcef 4.19±0.03a

Cooperatives 2 6.09±0.34acd 5.84±0.22abcdf 5.76±0.04a 5.66±0.38abcf 5.78±0.02cbef 4.15±0.15a
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Parameters N SPC

(log10CFU/ml)

CC

(log10CFU/ml)

S. aurous

(log10CFU/m

LABC

(log10CFU/ml

YMC

(log CFU/ml)

pH

Peri-Urban

Farm Owner 16 6.33±0.09cd 6.09±0.07abcdef 6.11±0.05a 6.46±0.11d 6.98±0.14d 4.15±0.03a

Individual

processer

13 6.57±0.05be 6.35±0.05e 6.22±0.1a 6.43±0.07e 5.99±0.1bcef 4.18±0.06a

Cooperatives 3 6.18±0.17abcdef 6.02±0.24abcdef 6.09±0.06a 6.01±0.34abcdef 5.67±0.05bcef 4.26±0.07a

Hygiene of

cow’s udder

Washed

udder

8 5.93±0.17a 5.87±0.06a 6.05±0.07a 6.25±0.19a 6.58±0.18a 4.11±0.06a

Unwashed

udder

19 6.34±0.07b 6.14±0.05b 6.08±0.08a 6.3±0.12a 6.94±0.11a 4.13±0.03a

Processing

container

Plastic

28 6.27±0.08abd 6.12±0.05abcd 6.05±0.05abd 6.20±0.09a 6.44±0.09acd 4.15±0.03a

Alumunim 8 6.38±0.1abcd 5.9±0.05ab 5.97±0.12abd 6.06±0.21a 5.71±0.6b 4.15±0.05a

Gourd 11 6.54±0.06bcd 6.26±0.07acd 6.35±0.04c 6.49±0.07a 6.32±0.47acd 4.18±0.06a

Clay 13 6.46±0.06abcd 6.19±0.08acd 6.07±0.08abd 6.46±0.09a 6.65±0.24acd 4.18±0.04a

Personnel

hygienic

status

Washed hand

16 6.12±0.12a 5.91±0.04a 5.94±0.08a 6.23±0.15a 6.71±0.11a 4.09±0.03a

Unwashed

hand

11 6.37±0.08a 6.27±0.06b 6.27±0.04b 6.38±0.14a 7.01±0.17a 4.17±0.04a

Means followed by different superscript letters within a column are significantly different, N=number of

respondents, SE=standard errors, SPC=standard plate count, CC=coliform count, S. aurous= Staphylococcus

aureus, LABC= Lactic acid bacteria count YMC= yeast and mold count PH= power of hydrogen

Lactic Acid Bacterial Count (LABC): Yogurt has received wide-ranging microbiological works and it has

been found that lactic acid bacteria and standard plate count dominate all other microorganisms followed by

YMC. Similar result is reported by Scott and Sullivan [26] because of these organisms are acid-tolerant as

compared to the other groups. In the collected yogurt sample, it was found that 6.3 and 6.16 log CFU/ml of

LABC in peri-urban and urban production system, respectively. The overall mean of LABC was 6.3±0.06 log10
CFU/ml. This could be explained by the general observation that lactic acid bacteria are acid tolerant and

responsible for the fermentation of raw milk used in the production of yogurt. In this result there was no

significant difference between urban and peri-urban yogurt samples. In contrast to the present study, Cisse et al.

[27] reported higher LABC (7.72 log10 CFU/ml) in yogurt collected from Burkina Faso. Another study held by

Kidist Fikr et al. [28] also reported 9.6 log10 CFU/ml LABC in traditionally produced yogurt in Addis Ababa.

Yogurt samples collected from different sources had various LABC (Table 1). Peri-urban farm owners

significantly higher (p<0.05) LABC than urban farm owners and urban cooperatives. Beside this, peri-urban

farm owners significantly higher(p<0.05) LABC than urban farm owners and urban cooperatives. These results

were lower than Kidist Fikr et al. [28] finding which was 9.6log10CFU/ml in Addis Ababa. Tankoano et al. [29]

also reported higher (8.17 log10CFU/ml) LABC in Burkina Faso.

Based on this result significant difference was not observed in yogurt produced from milked and processed

by plastic, gourd, clay and aluminum containers and also no statistically significant difference in LABC was

observed by other factors. Generally, in the study area, the collected samples did not fulfill the Brazil standards

that are yogurts produced in Brazil must contain at least 107 (7 log10 CFU/ml) of LAB. This might be due to

unable to use starter culture during processing and improper handling of yogurt during production.

Yeast and mold count: Yeast and mold are the primary contaminants of yogurt. Fungi growing in yogurt utilize

some of the acids; this may favor the growth of putrefactive bacteria and other pathogenic microorganisms such

as staphylococcus aureus [20]. The average yeast and mold count of yogurt produced in the study area was

6.26±0.13 log10
CFU/ml which is lower than the finding of Zelalem Yilma et al. [30] who reported that the overall mean

yeast and mold count of yogurt produced in Addis Ababa was 8.3 log10 CFU/ml. The overall average YMC

observed in the present study is beyond the acceptable standard set for yogurt (5 log10 CFU/ml), which could

potentially be injurious to human health [22]. Contamination of milk and its products by yeast and mould might

originate from the air, feed, inadequately cleaned milk utensils and poor personal hygiene of milk handlers [20].
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Yeast and mold count in urban and peri-urban production system were 6.26±0.09, 6.45±0.12 log10 CFU/ml,

respectively. In addition to this urban farm owners, individual processers and cooperatives had 6.62±0.1

6.07±0.12 and 5.78±0.02 log10 CFU/ml whereas in puri-urban farm owners, individual processers and

cooperatives were 6.98±0.14,5.99±0.1and 5.67±0.05 log10 CFU/ml. From this result peri-urban farm owners

significantly higher (p<0.01) than all other yogurt producers. Urban farm owners had significant difference

amongst with yogurt producers. On the contrary, Okonkwo [31] reported lower counts of yeasts and molds (5.58

log10CFU/ml) in samples collected from Burkina Faso, Northern Nigeria.

Furthermore, the yeast and mold count obtained from the aluminum container are significantly (p<0.01)

lower than yogurt samples collected from other milking and processing containers (Table 1). However, there was

no statistically significant difference observed between yogurt samples processed from milk collected from the

washed udder and unwashed udder of urban and peri-urban farm owners. Therefore, sources of yogurt, milking

and processing containers were the main determinant factor for greater yeast and mold count. Whereas urban and

peri-urban farm owner milkers and udder hygiene had not statistically significant effect on yeast and mold.

Power of Hydrogen (pH): Although the PH is not an official parameter to verify the quality of yogurt it can be

measured in order to allow additional information. The pH of the samples varied from 4.1 to 4.26 (with the

overall mean of 4.16±0.02). The pH of all samples collected from in and around Bahir Dar city fulfill the

standards of yogurt stated in [19] which was ≤4.5. This low pH could be attributed to the high acidity of yogurt,

which has a bacteriostatic effect on contaminant bacteria in yogurt.

3.1.2. Microbiological count of industrially produced yogurt

In the study area only Agerie milk processing plant was taken to evaluate the microbial load of yogurt. In this

yogurt 5.69±0.0,6.53±0.00 log10 CFU/ml SPC and LABC was observed (Table 2). This result lower than Kidist

Fikr et al. [28] which was sample collected from mama and sholla yogurt in Addis Ababa. However, no yeast

and mold count, Coliform count and Staphylococcus aureus bacteria detected. This might be due to good

personal hygienic practices and through using pasteurized milk the bacteria devastated through heat and this

product might be relatively safe for human consumption. The pH of Agerie yogurt fulfil the acceptable level of

yogurt standards.

Generally, in the study area the microbial count of standard plate count and Lactic acid bacteria count were

low. However, coliform count, yeast and mold count and staphylococcus aureus count of the traditionally

produced yogurt was high and couldn’t meet yogurt quality standards whereas industrially produced yogurt

relatively fulfills the acceptable limits of some level of microorganisms such as coliform count, yeast and mold

count, and staphylococcus aureus count.

Table 2. Microbiological counts and pH of industrially produced yogurt in the study area

Parameters (log10CFU/mg)

Power of hydrogen 4.1

Standard plate count 5.69

Coliform count ND

Staphylococcus aurous ND

Lactic acid bacteria count 6.53

Yeast and mold count ND

ND= not detected

4. CONCLUSION AND RECOMMENDATIONS

In the study area, level of microorganisms was high. On the contrary, in Agerie yogurt coliform, yeast and mold

and staphylococcus aureus count were not detected. However, low count of standard plate count and lactic acid

bacteria were observed and thus, don’t fulfill the yogurt microbial quality standards. Similarly, traditionally

produced yogurt couldn’t meet the desired yogurt microbial quality standards. The highest coliform, yeast and

mold and staphylococcus counts were found in the study area. This indicates that the yogurt has been

contaminated with fecal materials, unclean udder of cow’s, inefficient cleaning of the milking containers, poor

hygiene of the milking environment and milker’s. The yogurt sample processed from milk collected from

unwashed udder, gourd, and unwashed hand results in higher microbial count. However, relatively quality yogurt

was gained in the Agerie milk processing. Generally, the quality of yogurt produced in the study area was below

the acceptable level of most national and international yogurt quality standards which may have a great impact

on public health, household economy and national growth. Hereafter, it needs serious consideration and action to

improve the existing situation in the area.

Therefore, based on the results of this study the following recommendations were forwarded:

 Appropriate sanitary practices should be implemented in each production system starting from input

up to the end product so as to produce quality yogurt.

 Yogurt producers should use utensils made from alumunim can for milking, processing and storing
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of products.

 Setting national quality standards and quality control system is important to improve the yogurt

quality.
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