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Abstract

Mish is traditional fermented milk that might be consumed alone or with the meals. Currently
mish is produced by different dairy companies and stored in groceries for a period of 21 days
(shelf life) in a condition, which might affect its microbiological load. This study aimed to
evaluate and compare the effect of storage period on the microbiological load of mish
collected from three different dairy companies (C1, C2 and C3). Ten samples of mish were
collected from each company during day 2 and day 20 randomly from groceries for
microbiological evaluation (total viable bacteria, coliform and yeast and mold counts). The
microbiological analysis results showed that log total viable bacterial count (6.120) and
coliform count (5.872) revealed non-significant (P>0.05) differences between those
companies. The total viable bacteria and coliform showed log 6.090 and log 5.858 for mish
samples collected during day 2 respectively, while the respective values were log 6.149 and
5.886 for mish samples during day 20. Yeast and mold counts showed highly significant
differences (P<0.001) between mish producing companies, which recorded a mean of log
5.326. Also it increased from day 2 (log 5.034) to day 20 (log 5.619) during the storage
periods. This study remarked that there were variations between and within mish producing
companies in their microbial properties. This might be related to the variations of raw
materials, the processing methods and the storage conditions in retailers. Hence this study
recommended consumption of fresh mish, in addition the methods of its preservation should
be considered.
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Introduction unpasteurized milk (Abdalla and Hussain,
2010). Abdalla and El Zubeir (2006)
Final characteristics of fermented milk reported that coliform bacteria should not
depend on milk composition, heat be present in commercial fermented dairy
treatment, fermentation conditions and the products prepared from adequately
starters cultures (Chammas et al., 2006). pasteurized milk, as their presence
Traditional food fermentation can take suggests inadequate pasteurization or
potentially hazardous substances as raw recontamination after heating.
materials, such as raw milk and transform Yeasts and molds are the main spoilage
them into products with both improved organisms found in cultured milk products,
keeping qualities and reduced risk of since the high acidity of such products
causing illness (Beukes et al., 2001). Many inhibits many bacteria (Viljoen et al., 2003
pathogenic microorganisms were isolated and Mayoral et al., 2005). Gadage et al.
from  traditionally — fermented dairy (2000); Carbo et al. (2001) and Gadage et
products in different parts of the world al. (2001) linked the increasing presence
(Beukes et al., 2001; Lore ef al., 2005; of yeasts and molds in fermented dairy
Uzeh er al., 2006 and Suliman and El products to insufficient hygiene during the
Zubeir, 2016). To eliminate the hazard of production, sanitation of the equipment, air
disease transmission, fermented dairy contamination, insufficient heat treatment
products should be prepared only from or inadequate microbiological quality of
high-grade milk that has been adequately the supplements used. However, several
pasteurized, followed by cooling to ensure herbs have therapeutic properties and
that the product is safe and free from post antimicrobial activities. Therefore,
pasteurization contaminants pathogenic fortification of dairy foods with herbs and
microorganisms (Abdalla and El Zubeir, spices could help to provide functional
2000). dairy products with nutritional and
The main reason for the isolation of medicinal values (El-Sayed and Youssef,
pathogenic organisms from traditionally 2019). Moreover, Abdalla and El Zubeir
fermented dairy products is the method of (2006) found low average of bacterial
manufacture which involves the use of counts in the mish samples produced after
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pasteurization of milk. Abdel Gadir et al.
(2013) found the total bacterial count,
yeasts and moulds counts and coliform
count of mish samples produced by
traditional ~ procedure = were  lower
(2.27x10°£1.08%105,  4.96x10*2.19x10*
and 9.48x10°+5.5%10° for the
respectively) compared to mish produced
by modern procedure (5.2x10%+1.7x10%
1.4x10+0.7x10 and 6.75+5.3,
respectively).

Mish is usually store in the groceries for a
period of 21 days, thus it is subjected to
fluctuation of electricity supply, which
might affect its microbiological load.
Hence the aim of this study was evaluation
and comparison of microbial content of
commercial mish produced by three
different dairy companies at the beginning
and the end of storage period.

Materials and methods

Area of study

Mish samples produced by three different
dairy factories were collected randomly
during August to October 2016 from
groceries during the beginning of
manufacturing period (day 2) and the end
of storage period (day 20) from El Greif
west, southern of Khartoum.

Samples collection

Thirty samples of mish that processed by
three different dairy factories in Khartoum
were purchased randomly including 5
batches (duplicate samples) from groceries
located at El Greif west, southern of
Khartoum. The samples were transported
cooled (5 °C) to the laboratory of
Department of Dairy Production, Faculty
of Animal Production — University of
Khartoum for estimating the
microbiological load.
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Microbiological analysis

All media were obtained in
dehydrated forms and prepared
according to the manufacture
instructions.

Plate count agar medium was used to
determine the total bacterial count
according to Houghtby et al. (1992).
MacConkey agar medium was used to
determine the coliform count (Christen et
al., 1992) and yeast extract agar medium
was used for determining the total yeast
and molds counts (Frank et al.,1992).
Sterilization

Glass wares such as test tubes, pipettes,
Petri-dishes, flasks and bottles were
sterilized in a hot oven at 180° C for one
hour, whereas media, ringer solution and
tips were sterilized by autoclaving at 121°
C for 15 minutes (Marshall, 1992).
Culturing methods

One ml of the mish sample was transferred
aseptically by sterile pipette to 9 ml sterile
ringer’s solutions. This procedure was
repeated to make tenfold dilutions from
100 — 10*  according to Rishardson
(1985).

One ml from each selected dilution was
cultured at 32° C for 48 hours using pour
plate technique for total bacterial count,
while the coliform count was incubated at
37° C for 24 hours and 25° C for 5 days
was estimated for the yeasts and molds
count. The plates containing 30— 300 cfu
were enumerated (Marshall, 1992).
Statistical analysis

The data were statistically analyzed using
Statistical Analysis System (SAS version,
9.1.3). General liner model was used for
statistical analysis and means were
separated by Duncan Multiple Range Test
at P<0.05.
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Results

The effect of storage period on

microbiological content of mish samples
Table 1 showed the effect of storage
period on microbiological load of mish
samples collected from three dairy
companies included total bacterial count,
coliform count and yeast and mold counts.
Total bacterial count of mish samples

recorded log 6.090 during day 2 and log
6.149 during day 20 of storage period.
Moreover, the results showed non-
significant (P<0.05) variation between the
two periods of storage (Table 1 and Figure
1), There were also no significant (P>0.05)
difference in coliform count of mish
samples between day 2 and day 20 that
revealed log 5.858 for day 2 and log 5.886
for day 20 (Table 1 and Figure 2).

Table 1: The effect of storage period on microbiological properties of mish samples

collected from three companies

Microbial load (log) Day 2 Day 20 LS
Total bacterial count 6.090*+ 0.31 6.1492+0.18 NS
Coliform count 5.8582+0.21 5.886*+0.17 NS
Yeast and mold count 5.034>+0.36 5.619*+0.14 Ak

Means in the same row bearing the same superscripts letters are not significantly different

P>0.05

** =P<0.01

*H% = P<0.001

LS= level of significant.
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Figure 1: Total viable bacteria count of mish samples collected from three companies

during storage
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Figure 2: Coliform count of mish samples collected from three companies during
storage

However highly significant (P<0.001) which increased from log 5.034 during day
variations were obtained for the counts of 2 to log 5.619 during day 20 (Table 1 and
yeast and molds showed for the mish Figure 3).

samples during the two periods of storage,

P<0.001

C1 C2 C3
EDay2 m=Day20

Figure 3: Yeast and mold count in mish samples collected from three companies during
two periods of storage
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Variations of microbial load in mish
samples produced by different
companies

Figure 1, 2 and 3 showed the variations of
microbiological load in mish samples
collected from three dairy companies; Cl,
C2, C3 during the storage period that
included total bacterial count, coliform and
yeast and molds. The result doesn’t show
significant variation (P>0.05) between
mish producing companies; C1, C2 and C3
(Figure 1) for total bacterial count that
revealed means of log 6.084, log 6.106,
and log 6.169, respectively. However, the
mean values of coliform count in the mish
samples showed significant (P<0.05)
variation between companies under study
(Figure 2), it revealed log 5.827 for Cl,
log 5.869 for C2 and log 5.921 for C3.
Moreover, the results of yeast and molds,
which was presented in Figure 3, showed
highly significant (P<0.001) variation
between different mish companies; C1, C2
and C3, a mean value for C3 (log 5.477)
was higher than those of C2 (log 5.285)
and C1 (log 5.217).

Discussion

Total viable bacterial count showed non-
significant (P>0.05) difference between
the two periods of storage; day 2 and day
20 (Table 1 and Figure 1). This could be
due to the use of spices in mish was
approved as preservative (El Zubeir et al.,
2005). This might also be because the
fermentation  process of traditional
fermented milk depends on the end
products of lactic acid bacteria formed
during the fermentation of lactose
(Rattanachaikunsopon and Phumkhachorn,
2010). Moreover, the lactic acid bacteria
(LAB) are recognized for their
fermentative ability and thus enhancing
food safety, improving organoleptic
attributes,  enriching  nutrients  and
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increasing health benefits (Gemechu,
2015). However, the means for the total
bacterial count of mish samples produced
by the modified procedure and traditional
procedure were 5.2x10%+1.7x10* and
2.27x10°£1.08x10°, respectively (Abdel
Gadir et al., 2013). The variation in the
total viable bacterial count may be related
to the initial microflora prevailing in the
raw milk for mish preparation, since lactic
acid bacteria are responsible for many
microbial  transformations found in
fermented milk (Franz et al., 1999). Also
Abdalla and Abdel Nabi (2010) reported
that most of total viable bacterial count in
mish may be due to lactic acid bacteria.

Data presented in Figure 1 showed non-
significant variations between total viable
bacterial counts of mish produced by the
different companies (Cl1, C2 and C3).
Total viable bacterial count presented was
lower than those reported by Abdalla and
Abdel Nabi (2010) who recorded log
9.47+0.121 and log 8.89+0.113
respectively, for samples collected during
the beginning and the end of the storage
periods and higher than those found by
Abdel Gadir et al. (2013) who recorded on
their study 5.20x10* The addition of
spices such as black cumin inhibits the
growth of some pathogenic bacteria
(Abdalla and El Zubeir, 2006). Also garlic
(Allium sativum) as aromatic plant is
commonly used in ayran (Turkish
traditional yoghurt drink), yoghurt and
various cheese types because of their taste,
natural preservative additives due to its
antimicrobial and antioxidant activity
(Kaptan and Sivri, 2018). Moreover, the
major roles of fermentation include
preservation of food through formation of
inhibitory metabolites such as lactic acid,
etc., often in combination with decrease of
water activity (Ross et al., 2002 and
Gaggia et al., 2011). In addition to
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improving food safety through inhibition
of pathogens (Adams and Mitchell, 2002
and Adams and Nicolaides, 2008).
Coliform bacteria showed non-significant
(P>0.05) wvariation between the two
different periods (Table 1 and Figure 2).
The counts were higher than these reported
for other traditional dairy products
(Benkerroum and Tamime, 2004; Al-
Tahiri, 2005; Lore et al., 2005; El-Baradei
et al., 2008 and Suliman and El Zubeir,
2016) and lower than those reported by
Uzeh et al. (2006) and Abdalla and Abdel
Nabi (2010). In addition to that coliform
bacterial count decreased during storage
period and this is due to the lactic acid
bacteria (Al-kadamany et al, 2002).
Moreover, high number of coliforms is a
sign of unsanitary conditions and /or post
processing contamination (Abdalla and
Abdel Nabi, 2010) as well as lower
standards of hygiene in the dairy plants
(Attita Allah et al., 2011 and Abdel Gadir
etal.,2013).

The coliform count of mish samples that
was obtained during this study showed
non-significant  variation (Figure 2).
Coliform count recorded had lower count
comparable with Abdalla and Abdel Nabi
(2010) and Abdel Gadir et al. (2013) who
recorded log 6.78+0.155 and log
6.75+0.53, respectively.

In a previous study, yoghurt produced by
some of dairy factories was found to be
contamination with high load of yeast and
mould (El bakri and El Zubeir, 2009;
Attita Allah ef al., 2011 and Mohammed
and El Zubeir, 2011). Moreover, Attita
Allah et al. (2011) concluded that quality
of set yoghurt produced by the selected
dairy factory need to be improved, as was
indicated by the high count of TBC and
coliform bacterial count, which exist in the
product up to 7 days of storage.

Thus, in order to eliminate the hazard of
disease transmission, fermented dairy
products should be prepared only from
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high-grade milk that has been adequately
pasteurized, followed by cooling to ensure
that the product is safe and free from post
pasteurization contaminants pathogenic
microorganisms (Abdalla and El Zubeir,
2006). Yeast and mold revealed highly
significant (P<0.001) differences between
the date of storage period day 2 and 20
(Table 1 and Figure 3). Results was
supported Abdalla and Abdel Nabi (2010)
and higher than those reported by Abdel
Gadir et al. (2013). The high numbers of
yeast and mold reflect unsanitary hygienic
conditions  during  processing  and
distribution of the product, despite the fact
that the product under investigation was
superior to all similar fermented products
except that it had high acidity compared to
these products (Abdalla and Abdel Nabi,
2010). The present results are expected
since the product chemically deteriorated
towards the end of storage, which
supported Samolada et al. (1998).

The average of yeast and mold counts
obtained showed highly significant
(P<0.001) difference for mish samples
produced by C1, C2, and C3. Viljoen et al.
(2003) and Mayoral et al. (2005) reported
that yeasts and molds are the main
spoilage organisms found in cultured milk
products, since the high acidity of such
products inhibits many bacteria.

The mish samples from C3 were higher in
yeast and mold counts than those obtained
from other companies under comparison
(Table 2 and Figure 3). These counts were
higher than those reported by Abdel Gadir
et al. (2013) who recorded 1.4+ 0.7 for
mish samples. However, less variation was
observed when compared to the result of
Abdalla and Abdel Nabi (2010). These
results might be due to the ability of yeast
to grow over rather wide range of pH,
alcohol and sugar concentrations (Jay,
1986). Abdel Gadir et al. (2013) attributed
the significant (P<0.001) variation
between two manufacturers of mish in
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microbiological ~ properties to  the
differences of manufacture’s procedure
and the hygienic status of the plant. They
added that the total bacterial count,
coliform count and yeast and mould counts
were increased during the storage period
with noticeable higher counts for the mish
that produced wusing the traditional
methods.

Conclusion

The results of this study concluded that
mish showed significant variation for
microbiological quality between different
dairy plants and within the two periods of
storage. Hence this study recommended
that mish must be prepared under good
quality control measures that include raw
materials, production conditions, storing
and monitoring of the product until it reach
the consumer.
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