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Abstract: This study was based on collection of ten batches of milk and set yoghurt samples from a
modern dairy plant in Khartoum State to estimate the compositional quality of set yoghurt. The milk
samples used for the manufacturing of set yoghurt were of reconstituted whole milk powder or a mixture
of reconstituted whole milk and skim milk powder. The set yoghurt samples were collected immediately
after processing then they were stored at refrigerator. Results indicated that the mean level of total solids
(T.S.), ash content and acidity in set yoghurt made from reconstituted whole milk powder + skim milk
powder samples were found to be 14.00± 0.87 %, 0.769± 0.10 % and 0.847± 0.127%, respectively.
Similarly in set yoghurt from reconstituted whole milk powder the mean level of T.S., ash content and
acidity were 15.29± 0.524%, 0.736± 0.037% and 0.770± 0.081%, respectively. It was concluded that the
values of set yoghurt agreed with international standards for total solids, ash and titratable acidity.
However, due to the uneven levels of these measurements, standardization of the compositional quality
should be adopted in the country.     
 
Key words: Set yoghurt, whole milk powder, skim milk powder, composition, quality, shelf life

INTRODUCTION

Yoghurt, the most popular products of fermented
milk, originated centuries ago in Bulgaria[18]. In set
yoghurt the coagulation of milk takes place in retail
containers. The process involves cooling the heated
milk to incubation temperature, adding the starter
culture and, if appropriate, flavouring and colouring
ingredients filling into the retail containers[13]. Once the
yoghurt has reached the desired pH (3.9), it is
refrigerated to halt acid production[8]. Addition of skim
milk powder improves the textural quality and
decreases the vulnerability of yoghurts to syneresis.
Moreover skim milk powder yoghurts exhibit longer
incubation times and higher viscosities, however they
are rated higher during sensory evaluation than whole
fat milk yoghurt[17]. Atamer showed that titratable
acidity (as lactic acid) was higher in yoghurt samples
with high total solids are; if full fat set yoghurt is
being made > 3 % fat[2]. It was concluded that the pre-
incubation of milk at pH 5.5 and a temperature of 45<
C give and acceptable set yoghurt[9].

The chemical, physical, technological, nutritional,
functional and microbiological properties of final
products are influenced by a number of factors, such as
operating conditions, properties of dairy products and
storage conditions[15]. Knowledge of the behavior of

yoghurt during long storage is important, because its
shelf life is based on whether the products display any
of the physical, chemical or sensory characteristics that
are unacceptable for consumption[14]. Changes in the
physical, chemical and microbiological properties of
yoghurt determine the storage and shelf life of the
product[16]. Tracing the quality characteristics changes
during storage would enable producers to predict the
shelf life of the product more accurately[14].

It is believed that live starter culture of yoghurt
may have health giving properties by protection against
human intestinal infection by acting as probiotics in the
human guts, improving the digestion and utilization of
lactose[6]. Also lactose is better tolerated by lactase
deficient individuals when it is taken in the form of
cultured products reducing blood cholesterol, hence
culture milk may lower man’s plasma cholesterol and
provide protection against cancer[6]. 

Yoghurt is a popular dairy product in Sudan that
is produced commercially by specialized dairy plants.
However little work in Sudan was done to evaluate its
quality in terms of its processing and shelf life. Hence
the present study was designed to investigate the
quality of set yoghurt produced by one of the modern
dairy food company and to compare effect of different
milk powder mixtures on set yoghurt properties.
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MATERIAL AND METHODS

Source of Yoghurt Samples: Sixty yoghurt samples of
reconstituted whole milk powder set yoghurt and 60
samples from mixture of reconstituted whole and skim
milk powder set yoghurt (ten batches) were collected
randomly at various stages of processing (before and
after pasteurization, incubation and cold storage) from
a modern dairy plant in Khartoum State, during the
period from May to December 2005.

Sources of Yoghurt Ingredients: Whole milk powder
and skim milk powder were imported from Denmark.
The starter culture used composed of Streptococcus
thermophilus (Strep. salivarius subsp. thermophilus)
and Lactobacillus bulgaricus (Lac. delbrueckii subsp.
bulgaricus) freeze dried redi-set, CH1, ABT4
thermophilic lactic culture, type yoghurt). They were
used in combination of 1:1 (Chr. Hansen, Denmark).
Plastic cups and aluminum foil caps were imported
from United Arab Emirates and used for product
packaging. 

Starter Culture Inoculation: One sachet per ton of
the starter culture (Strep. thermophilus and Lac.
Bulgaricus) was added directly to bulk tank followed
by agitating for 30 minutes to ensure homogenous
distribution.

Yoghurt Manufacture: The mixture was homogenized
and pasteurized at 95 <C for 15 seconds and cooled to
about 5-10 <C, then the starter culture was inoculated.
After that the temperature of the mixture was raised to
42-44 <C, then distributed into plastic cups (200 ml)
using the filling machine. The filled cups were
incubated at 42-44 <C for 4-6 hours. The cups were
removed from the incubator and stored in a cold room
store (<10 <C) until reaching the required acidity (0.8-
0.9% lactic acid). 

Samples Collection and Transportation: Reconstituted
whole milk powder samples and a mixture of
reconstituted whole milk powder+ skim milk powder
(35-40 ml), before and after pasteurization of milk,
were collected in sterile bottles. Similarly about 200
grams cups from the prepared set yoghurt, from both
whole and mixed powder, were examined every second
day during the storage period (up to 11 days). These
samples (120 samples) were collected at various stages
of processing as follows: Ten samples of milk were
collected each before and after pasteurization and forty
samples of set yoghurt were collected during
incubation. Moreover sixty samples of set yoghurt were
collected during storage. The samples were transported
in an ice box to laboratory of Department of Dairy

Production, Faculty of Animal Production, University
of Khartoum, and examined to determine some
chemical properties. 

Chemical Analysis of Milk and Yoghurt Samples:
Total solids content was determined by forced draft
oven method, fat content was determined using Gerber
method and the ash content was determined by
gravimetric method[3]. The pH of milk and set yoghurt
samples were determined using pH meter model 211
microprocessor (Hanna Co. Ltd)[3]. Titratable acidity
was determined as described previously[9].

Statistical Analysis: The data were subjected to
analysis of variance as for a completely randomize
design, significant differences between means were
determined by the Duncan Multiple range test using
SPSS version 10.

RESULTS AND DISCUSSION

The mean pH value was 6.67± 0.035 for
reconstituted mixed milk and the minimum was 6.60
and the maximum was 6.71, while the pH values of
the reconstituted whole milk were 6.68± 0.052, 6.61
and 6.80 for mean, minimum and maximum values,
respectively (Table 1). The pH values of both
reconstituted whole and mixed milk were within the
range of normal milk support the previous report[4]. The
reconstituted mixed milk samples showed acidity of
0.18± 0.015%, 0.16% and 0.21% for mean, minimum
and maximum values, respectively. The mean acidity
for reconstituted whole milk was 0.24± 0.018%, the
minimum was 0.21% and the maximum was 0.26%
(Table 1).

Figure 1 shows the development of acidity during
the incubation period, which was due to the unique
synergism between Strep. spp. and Lac. spp. which
ensured the required level of lactic acid[13]. The
coagulation time of both reconstituted whole and
reconstituted mixed set yoghurt was estimated, as
judged by titratable acidity, to be 4 and 4-5 hours,
respectively. These values were within the range of
yoghurt coagulation time[7]. However mixed milk
yoghurts revealed longer incubation times than whole
milk yoghurts (Figure 1). This supported the findings
that skim milk yoghurts exhibits longer incubation
times and higher viscosities, whereas they are rated
higher during sensory evaluation than whole milk
yoghurts. Figure 2 also shows the acidity of set
yoghurt during the storage period[17]. The acidity of
reconstituted mixed milk set yoghurt was higher than
reconstituted whole milk set yoghurt, and generally
there was an increase in titratable acidity. This might
be due to the high total solids and fat content in whole 
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Fig. 1: Development of acidity during incubation period of set yoghurt

Fig. 2: Acidity of set yoghurt during storage period

milk set yoghurt which affects the activity of lactic
acid bacteria. This result agreed with Al-kadamany[1]

who mentioned that the level of total solids affect the
titratable acidity. However these results were disagreed
with Atamer[3] and Omer[11]. 

The average fat level was 3.03± 0.082%, the
minimum was 2.90% and the maximum was 3.10% for
reconstituted mixed milk. The reconstituted whole milk
revealed 4.22± 0.20% as the mean value, while the
minimum value was 3.90% and the maximum value
was 4.50% (Table 1). The variations were due to the
addition of skim milk powder in the mixed milk. The
total solids values (14.31± 1.68%) for reconstituted
mixed milk, with a minimum value of 11.58% and a

maximum value of 18.10%, while the total solids
contents in reconstituted whole milk were 15.27± 0.31,
14.88% and 15.87% for mean, minimum and maximum
values, respectively (Table 1). The total solids of
reconstituted mixed milk set yoghurt was higher than
reconstituted whole set yoghurt as shown in Table 2.
This might be due to the high level of total solids in
mixed milk yoghurt (Table 1). This supported the
findings that the best yoghurt is made from milk
containing 15.0-16.0% total solids (7). Similarly the
addition of skim milk powder improved the textural
quality and decreased the vulnerability of yoghurts to
syneresis[17]. 
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Table 1: Some compositional quality of reconstituted whole milk powder and reconstituted mixed milk powder used for producing set yoghurt 
Measurements Mean ± S. d Min. Max. Sig.
Acidity Mixed 0.18±0.015 0.16 0.21 -
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Whole 0.24±0.018 0.21 0.26
Fat Mixed 3.03±0.082 2.9 3.1 -
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Whole 4.22±0.204 3.9 4.5
pH Mixed 6.67±0.035 6.6 6.71 -
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Whole 6.68±0.052 6.61 6.8
Total solids Mixed 14.31±1.68 11.58 18.1 0.016*
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Whole 15.27± 0.31 14.88 15.87
Ash Mixed 0.731±0.091 0.53 0.91 0.704 NS
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Whole 0.740±0.03 0.699 0.79   
In this and the following tables: 
* = P # 0.05
NS = P$ 0.05 

Table 2: Variation of the compositional quality of set yoghurt during the storage 
Measurements Mean ± SD (%) Minimum (%) Maximum (%)
Acidity Mixed 0.847±0.127 0.63 1.1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Whole 0.770±0.081 0.59 0.93
Total solids Mixed 14.00±0.87 11.048 15.4
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Whole 15.29 ±0.524 13.016 16.57
Ash Mixed 0.769±0.100 0.581 0.991
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Whole 0.736±0.037 0.613 0.792
SD = standard deviation

Table 3: Variation of some quality test during storage of set yoghurt 
Storage days Acidity % T.S. % Ash %
First 0.714a 14.383a 0.764b
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Third 0.741a 14.709a 0.708a
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Fifth 0.823b 14.662a 0.764b
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Seventh 0.853b 14.62a 0.755ab
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ninth 0.848b 14.68a 0.773b
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Eleventh 0.873b 14.82a 0.75b          
Means in the same column with a similar letter (s) are not significantly 
different at P= 0.05, according to Duncan Multiple range test 

The ash content for reconstituted mixed milk set
yoghurt (0.769± 0.10%) as shown in Table 2, was
higher than reconstituted whole set yoghurt (0.736±
0.037%). This could be due to the high variations of
ash in reconstituted mixed milk which ranging from
0.53% to 0.91% (Table 1). These results were lower
than those reported by El Zubier[5] and higher than the
results reported by Musa[10].

The average total solids for reconstituted mixed set
yoghurt (14.0± 0.87%) was lower than reconstituted
whole milk set yoghurt (15.29± 0.524%) as shown in
Table 2. This might be due to the use of whole milk
powder in reconstituted whole set yoghurt to reach the
total solids in relation to the reconstituted mixed set
yoghurt. These results were higher than those reported

previously (14% to 15.92%)[11]. Also this value was
higher than that obtained for yoghurt samples prepared
from cows milk partially substituted by soy milk,
which showed total solids of 14.03%[12]. 

The present study showed significant variations
between both types of set yoghurt samples during the
storage period for the acidity which showed significant
increase (P<0.05) on the fifth day of storage period
(Table 3 and Fig. 2). Similar significant increases
(P<0.05) were reported for the ash during the third day
of storage, while non significant variation was observed
for the total solids (Table 3). 

The obtained values of set yoghurt agreed with
standards for total solids content, fat content, ash
content and titratable acidity, although the samples
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showed irregular and uneven levels of these
measurements. Hence it is recommended that
coordination must take place between dairy sectors,
research institutes and the Sudanese Standards and
Metrology Corporation in order to establish and
implement of the standards and legislation in dairy
industry. 
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