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ABSTRACT

This study was conducted to evaluate the physico-chemical, sensory and microbiological qualities
of some yoghurt brands sold in Kano Metropolis using standard procedures. The physico-chemical
characteristics (viscosity, specific gravity, pH, titratable acidity, fat content) and Sensory properties
(color, flavor, smell) were determined using the method of the Association of Official Analytical
Chemists. The microbiological evaluations were based on the Aerobic mesophilc bacterial,
Coliform, Escherichia coli, fungal counts as well as the detection of Staphylococcus aureus and
Salmonella sp. using the method of Food and Agricultural Organization and the result presented.
Two of the pathogenic strains S. aureus and Salmonella sp. were not isolated in any of the yoghurt
samples analyzed. However, mesophilic bacteria, Coliform, Escherichia coli and fungi were positive
in some samples. The results of chemical analysis showed no significant differences (p>0.05)
between yoghurt samples. Organoleptically, sample YB5 was more significantly of better quality
than the rest in terms of its color (7), its flavor (9) and had a significantly higher overall
acceptability (p<0.05). The microbial load of all the yoghurt samples except for yoghurt samples
(YB3, YB4, YB6 and YB7) microbiologically falls within the acceptable local and international

standards.
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INTRODUCTION

Yoghurt is a semi-solid fermented milk product which
originated in Mesopotamia thousands of years ago.
Evidence has shown that these people had
domesticated goats and sheep around 5000 B.C. The
milk from these animals was stored in gourds, and in
the warm climate, it naturally formed a curd, which
was an early form of yoghurt (Beel, 1994).

One legend tells that yoghurt was born by a
miracle of nature. Micro-organisms of various kinds
happened to land in a pitcher of milk that belonged to
a Turkish nomad. The result was what the Turks
called "Yogurut. The name 'yogurut' was supposedly
introduced in the 8" century and was changed in the
11" century to the current version, yoghurt (Bylund,
1995). In the early years of milk fermentation, milk
was simply allowed to ferment by its normal
microbiota, but the actual process was not completely
understood. Cultures could be maintained by
inoculating fresh milk with fermented milk (Kerr and
McHale, 2001). Today, lactic acid-producing
microorganisms are added to milk to decrease the pH
of the milk and produce many different fermented
milk products (Guarner et a/., 2005).

These bacteria ferment the lactose in the
milk to lactic acid, causing the milk to curdle and form
yoghurt. If the product is not pasteurized, the result is
yoghurt with "active cultures" (Sahan et a/, 2009).
Lactic acid bacteria are fastidious microorganisms and
their growth is often restricted in milk because of its
paucity in essential nutrients,
thus the success of milk fermentation relies most
often upon the synergy between S. thermophilus and

L. bulgaricus. Because both bacteria are able to grow
alone in milk, this indirect positive interaction is called
proto-cooperation (Courtin and Rul, 2004).

In 1919, Isaac Carasso who was from
Ottoman Salonika industrialized the production of
yoghurt. While yoghurt has been around for many
years, it is only recently (within the last 30-40 years)
that it has become popular. Today, it plays an
important role in many different world cuisines. The
consistency, flavor and aroma may vary from one
region to another (Fabian, 2009). This study is aimed
at determining the physico-chemical, sensory and
microbiological qualities of yoghurt brands sold in
Kano Metropolis, Nigeria.

MATERIALS AND METHODS

Sample collection

One hundred (100) samples of commercially produced
yoghurt were obtained from retail outlets; super
markets, stores and vendors in Kano metropolis. The
samples were collected on weekly basis for six months
during the period (June to November 2010) and were
transported to Microbiology laboratory of Bayero
University Kano in an ice box.

Design

The samples which represent ten different
manufacturers (YB,, YB, - YB;o) had ten samples each
from each different manufacturer and were analyzed
for physicochemical, sensory and microbiological
qualities. Manufacturing details such as: NAFDAC
number, batch number, manufacturing date, expiry
date, ingredients as well as content were monitored.
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Physico—chemical Analysis

Physico-chemical analyses were carried out according
to the method of the Association of Official Analytical
Chemists (AOAC, 2005).

Measurement of temperature and fat content
The temperature was measured by dipping the glass
thermometer into the yoghurt sample and the
corresponding reading taken. The fat content was
measured by butyrometer according to Gerber method
(AOAC, 2005)

Measurement of viscosity and specific gravity
Viscosity was measured using a viscometer model DV—-
E viscometer using a glass tube and a normalized ball
equipped with a chronometer at 20°C. Viscosity was
expressed as centipoise. Specific gravity was
measured using a lacto-densitometer and expressed in
g/ml (AOAC, 2005).

Measurement of pH and acidity

The pH of yoghurt samples was measured using
labtech pH meter with a glass electrode.

Acidity was determined by titration with 0.1N NaOH
using phenolphthalein as an indicator of color (AOAC,
2005).

Sensory evaluation

Sensory quality of yoghurt products was evaluated by
a jury of 5 untrained panelists with a 9-point hedonic
scale and involved the following parameters: color,
smell, flavor and overall acceptability (Meilgaard et
al.,1999). Subjects tasted the samples and were asked
to keep the yoghurt in the mouth for 12 seconds
before scoring. The yoghurt samples were presented
in random order. Water was used for rinsing mouth
between samples (International Dairy Federation, IDF,
2002).

Microbiological Analyses

Enumeration, isolation and characterization of
bacteria and fungi

Bacterial and fungal culturing were carried out using
the pour plate technique as described by the
International Dairy Federation (IDF, 2002) using
nutrient agar and malt extract agar respectively.
Nutrient agar plates were incubated at 30°C for 48h
for aerobic mesophilic bacterial count while malt
extract agar plates were incubated at room
temperature (25°C) for 48-72h.

Coliforms were determined by the MPN method for a
three tube series using lactose broth incubated at

37°C for 48h. E.coli was detected using eosin
methylene blue at 35°C for 24h.

For Staphylococcal counting, Baird Parker Agar was
used. Deoxychollate Citrate Agar was used for
Salmonella after enrichment with selenite cystein
medium.

Cultural, morphological and biochemical
characterization of the bacterial isolates were carried
out as described by Cheesebrough (2000) while
characterization of fungal isolates was by the method
of Barnett and Hunter (1972).

Statistical Analysis

The data obtained from the study were analyzed by
analysis of variance (ANOVA), using single factor at
P>0.05 to provide the possibility of comparing the
levels of contamination of different yoghurt brands.

RESULTS

The results of the physico-chemical and sensory
qualities of the yoghurt samples are presented in
Table 1. The highest temperature was 28°C, while the
lowest was 0°C. The viscosity ranged between 8.9 to
65.2 centipoise. The specific gravity of the yoghurt
samples ranged between 1.042 and 1.063. YBy had
the lowest specific gravity, while YB,y had the highest
specific gravity. The pH of all the yoghurt samples
analyzed fell within the range of 1.44 and 5.35. The
values for titratable acidity were in the range of
4(0.38) to 12.8(1.22)% lactic acid.

The fat content ranged from 1.5 to 2.5 with the fat
contents of YBs significantly higher than the fat
content of other brands of yoghurt samples analyzed.
Sensory evaluation was carried out using a 9 — point
hedonic scale with YBs having a significantly higher
overall acceptability (p<0.05).

The aerobic mesophilic bacterial counts ranged
between 1.9 x 10? and 2.2 x 10°cfu/ml, a significant
difference (p<0.05) in bacterial count was observed
between the samples with YB; and YB; having the
highest scores. There was significant difference
(p<0.05) in coliform count between the samples with
YB, having the highest count. Fungal counts ranged
from 8.6 x 10! to 2.5 x 10% A significant difference
(p<0.05) in fungal counts was observed between the
samples with YBg having the highest count.
Escherichia coli was positive in 17(34) % of the
yoghurt samples analyzed. None of the samples for
detection of Staphylococcus sp. and Salmonella sp. in
all the yoghurt brands analyzed was positive.
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Table 1: Mean physico-chemical and sensory qualities of yoghurt brands sold in Kano Metropolis

Analysis Sensory evaluation
Sample Temp Fat Content Viscosity Specific pH Acidity Color Flavor Smell General
(°C) (%) (Centipoise) gravity (%) Acceptability
(g/mis)
YB1 0 1.80 49.80 1.05 3.06 9.00 8 8 7 7
YB2 0 1.60 8.90 1.04 3.03 9.40 5 7 4 6
YB3 27 1.50 11.40 1.05 3.05 9.20 7 7 4 6
YB4 26 1.50 12.80 1.04 3.44 5.20 6 7 7 6
YB5 19 2.50 35.40 1.05 5.35 4.00 7 9 7 9
YB6 28 2.20 60.10 1.05 1.55 11.00 6 5 7 6
YB7 14 2.30 57.90 1.05 4.30 6.50 6 6 7 8
YB8 24 1.80 28.80 1.05 4.34 8.00 7 7 7 7
YB9 26 1.50 9.50 1.04 4.04 10.50 8 8 7 8
YB10 28 2.40 65.20 1.06 1.40 12.80 6 5 7 6
KEY: YB = Yoghurt Brand. Each value is mean of 10 determinations

Acceptability score : 1- Disliked extremely, 2- Disliked very much, 3 - Disliked moderately, 4 - Disliked slightly, 5 - Neither liked or disliked, 6 - Liked slightly, 7
- Liked moderately, 8 - Liked very much, 9 - Liked extremely

Table 2: Microbiological qualities of yoghurt effect for sale in Kano metropolis

Sample Mean-bacterial count (cfu/ml)Coliform-count (MPN/ml) E.coli. SalmonellaS. aureus Fungal counts
No_(%) contaminated (cfu/ml)
YB, 6.4x10° 480 1(2) - - 4,2x10°
YB, 8.8x10° 485 1(2) - - 5.8x10?
YBs 1.1x10° 973 3(6) - - 8.7x10?
YB, 2.2x10° 980 3(6) - - 2.1x10°
YBs 1.9x10? 97 1(2) - - 8.6x10!
YBs 2.1x10° 966 2(4) - - 2.5x10*
YB, 2.2x10° 965 2(4) - - 5.2x10?
YBs 5.8x10? 9 1(2) - - 4.6x10%
YBq 1.2x10° 481 1(2) - - 8.0x10?
YB1o 1.5x10° 5 1(2) - - 1.2x10°

KEY: YB = Yoghurt brand, (-) = Absent, (+) = Present. Each value is a mean of 10 determinations
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DISCUSSION

In this study, the mean temperature was 19.3°C
which was higher than the findings of Egwaikhide and
Faremi (2010). Actual temperature of storage in
markets is important for bacterial viability in yoghurts.
Industrial standards recommends for yoghurts, a
holding temperature not higher than 8°C.

In this study the viscosity ranged from 8.9 to 65.2cp,
which was lower than that reported by Okoye and
Animalu (2009) but comparable to that reported by
Fadela et a/ (2009). The variation in viscosity could be
attributed to the stabilizer used by individual
manufacturers, the role of stabilizer in yoghurt is to
bind the water and improve the texture (Imran et al,
2008). The specific gravity of the yoghurt samples
collected in this study ranged from 1.042 to 1.063
which is within the International standards (1.040 —
1.070). The specific gravity is mainly due to the
presence of water contents and small concentrations
of fats, proteins, vitamins, enzymes and minerals in
the sample (Imran et al, 2008). The pH is the
parameter that determines the sample's acidity and
alkalinity. The pH range 1.4 to 5.35 in the current
study was comparable with those reported by Okoye
and Animalu (2009); Egwaikhide and Faremi (2010),
but lower than those reported by Eissa et a/ (2010).
The international minimum acceptable standard for pH
is 4.4 (FAOQ, 1979).

Sokolinska et a/ (2004), indicated that the pH
values of milk decreased during the manufacturing
process, from the time it was inoculated with bacterial
cultures to the time when it was manufactured
ranging from 6.7 - 4.3, this is because lactic strains
have the ability to ferment lactose into lactic acid with
an increase in acidity and a decrease in pH of
fermented milk. The results of the titratable acidity
obtained in this study agreed with the findings of
Okoye and Animalu (2009), Eissa et a/ ( 2010).
However, it was lower than that reported by
Egwaikhide and Faremi (2010). Standard range of
acidity is (0.14 - 0.16).

In this study, the mean value of fat content
is 1.9 x 10° which was below that reported by Eissa et
al (2010), Egwaikhide and Faremi (2010) for yoghurt
brands in Kaduna Metropolis but similar to that of
Shojaei and Yadollahi (2010) in Shahrekord - Iran.
The decrease in the fats content of these brands of
the yoghurt may be as a result of aerobic mesophilic
bacteria utilizing lipids for the synthesis of cell
membrane and other cellular organelles in order to
increase their population. According to FAO standard,
fat content of 0.5 — 10 is good but fat content of 3.0 is
the best. The sensory quality of the yoghurt samples
was determined using the 9-point Hedonic Scale with
YBs scored significantly higher than the other brands
in terms of general acceptability (p<0.05). This could
be due to good manufacturing practice on the part of
the manufacturer. The aerobic mesophilic bacterial
count ranged from 1.9 x 10?to 2.2 x 10° cfu/ml which
were higher than the value obtained by Okoye and
Animalu (2009) as well as Egwaikhide and Faremi
(2010). This difference may be due to non aseptic
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handling and inadequate heat treatment during
pasteurization process. The bacterial count should not
exceed 1.0 x10° cfu/ml, the standard given by
FAO(1979).

In the study carried out by Younus et a/
(2002), coliform was not detected, in any of the
yoghurt samples analyzed so also the works of Birollo
et al; (2001), Okoye and Animalu (2009), Ewaikhide
and Faremi (2010). However, in this study coliform
was observed in some yoghurt samples and the
results obtained were higher than that reported by
Irkin and Eren (2008). Based on standards of
pasteurized milk, the coliform bacteria count must not
exceed 5 cfu/ml. Presence of coliforms in pasteurized
milk might be from poor hygiene or cross
contamination from handlers (Birollo ef a/.,2001).

In this research Escherichia coli, an indicator
organism of fecal contamination was isolated from
some yoghurt samples which concurs with previous
reports ( Eissa et a/,, 2010 ) but was not detected in
another study by Irkin and Eren (2008).The presence
of Escherichia coli indicate post—pasteurization
contamination of the product prior to or during
packaging. Escherichia coli is commonly used as
surrogate indicator and must be negative to be safe
for consumers based on European union regulations.
Its presence in food generally indicates direct or
indirect fecal contamination. Substantial number of
Escherichia coli in food suggests a general lack of
cleanliness in handling and improper storage (Shojaei
and Yadollahi, 2008).

In this study, Staphylococcus aureus was not
detected in any of the samples. Results obtained are
in agreement with the results of Egwaikhide and
Faremi (2010). This could be due to the pasteurization
and post pasteurization practices of manufacturers.
The sample was considered safe when the count did
not exceed 10cfu/ml, FAO (1979). Eissa et a/ (2010)
reported that Sa/monella species was not detected in
any of the yoghurt samples studied in Khartoum -
Sudan. This is in agreement with this current research
which could be due to addition of preservatives to
prevent growth of pathogens and to prevent re-use of
starter cultures of choice. The sample was considered
safe when Salmonella is not detected in the food,
(FAO, 1979).

In another study by Egwaikhide and Faremi
(2010), fungi were not detected in any of the samples,
so also the work of Birollo et a/ (2001). However in
this research fungi were detected in some of the
yoghurt samples. This is in support of the results of
Irkin and Eren (2008). The presence of the organisms
as contaminants may be used as indices of sanitary
conditions. Their presence in yoghurt can lead to swell
on packages and reduce the shelf life when levels
reach 10° - 10° cfu/ml. To pass the test of safety the
mould count should not exceed 1 cfu/ml.

CONCLUSION

This study concludes that the yoghurt samples have
good chemical quality when compared to international
standards.
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However, the microbiological quality was lower than
the international standard (p < 0.05) in some
samples, although, not to the level that can
compromise the health of the consumer. Proper
hygiene and storage ethics should therefore be
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