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ARTICLE INFO: ABSTRACT

Keywords: The study aimed to assess the proximate, physicochemical, microbial and
Yoghurt, sensory characteristics of yoghurt produced from cow milk, soymilk and baobab
Baobab fruit pulp, fruit pulp blends. Six (6) different formulations of yoghurt were prepared at
Proximate composition, different rations (cow milk: soymilk: baobab fruit pulp) at 100, 80:10:10,
Microbial qualities 70:15:15, 70:20:10, 60: 30:10 and 50:30: 20% respectively. Where sample A

(100% cow milk) and Sample G (market sample) are the control samples.
Results showed that moisture, fat, protein, Ash and carbohydrate ranged from
78.90 - 88.93, 2.27 - 4.06, 4.03 -3.16, 0.28 -1.13 and 3.35 — 9.24% respectively.
However, the carbohydrate and ash contents increased with the level of soymilk
and baobab fruit pulp addition. The pH ranged from 3.03-4.42 and sample A had
the highest pH and Titratable acidity while Sample G had the highest viscosity.
Total solids ranged from 12.51 -13.94 and sample F had the highest total solid.
Also, the total solid increased with an increase in baobab fruit pulp. Among all
the yoghurt samples, sample A had the total viable count and total coliform
count. The sensory evaluation result showed significant differences (p<0.05) in
all the organoleptic attributes analyzed. Sample A is the most preferred in terms
of colour, taste, and appearance and has the highest overall acceptability score
followed by sample F. From this study, it can be concluded that yoghurt
enriched with baobab fruit pulp blends is also acceptable and an alternative to
produce affordable yoghurt with good health benefits to consumers
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INTRODUCTION 2018). It is also one of the most popular dairy
Yoghurt is usually produced by homogenization, foods products produced by fermentation with or
pasteurization and fermentation of milk combined without probiotics with the addition of starter
with a culture of acid-forming bacteria (Ani et al., culture bacteria (Agwo et al., 2023). Globally, its
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increase in gaining popularity is due to its
nutritional quality such as high protein and
calcium content (Bhandari et al., 2018).
Nowadays, studies are focused on alternative
sources of animal milk for the production of
yoghurts because of the increased concern about
health issues (high fat and cholesterol contents in
animal milk) in addition to the high cost of
animal milk (Olabiran etal., 2023; Awolu and
Olofinlae, 2016). Compared to the nutritional
quality of milk yoghurt, plant base yoghurts such
as bambara groundnut, soybean and moringa
oleifera (Ani et al., 2018), Baobab (Adansonia
digitata) (Adelekan and Saleh, 2020), coconut
milk (Peters et al., 2023) and other fortified
yoghurts also promises a greater nutritional
benefit. According to Adebowale and Lawal,
(2004), cheaper and abundant proteins in legumes
would also serve the purpose. Research has
shown that the consumption of yoghurt may
boost immunity, fight infection, protect against
cancer and other digestion issues (ease diarrhoea)
(Mishra, et al., 2008)

Soybean (Glycine max) belongs to the family
Leguminosae, subfamily Papilionoideae and are
used for the production of soy milk. According to
Qinetal. (2022), soybean is a legume with
higher advantages, including the absence of
cholesterol or lactose and only small quantities of
saturated fatty acids, in addition to their low cost
of production. Also, soybeans have been known
to contain several classes of anticarcinogens such
as phytosterols, saponins, protease inhibitors,
phenolic acids, phytic acid, and isoflavones (Sun
et al., 2022). Soymilk has also been used as an
alternative source of animal milk due to its high
nutritional quality and low cost (Mazumder et al.,
2016). Recently, studies have shown that the
intake of soy protein could reduce the risk of
developing several cancers and lower total serum
cholesterol (Fanetal., 2022). Furthermore,
studies are now focused on the use of soymilk as
an alternative to animal milk.
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The baobab fruit is a rich source of vitamins and
minerals required by the body with a strong
integral antioxidant capacity almost 10 times
higher than orange pulp (Chabite et al., 2019).
The Baobab tree (Adansonia digitata) is
commonly known as the native tree to Africa,
widely spread throughout the hot and drier
regions of tropical Africa. According to Monteiro
et al, (2022), baobab fruit pulp contains high
antioxidant capability mainly because of its high
natural vitamin C. Additionally, vitamin C
content in baobab fruit pulp is two times more
than the same amount of milk which aids the
bodily uptake of iron and calcium (Evang, 2021).
Moreover, the use of baobab fruit pulp as a food
ingredient has been accepted by the European
Union (EC 2008) and the US Food and Drug
Administration (FDA, 2000) leading to an
increase in demand and utilization of baobab in
food production. Also, several vitamins such as
vitamin C, riboflavin and niacin are increased by
the addition of baobab fruit pulp (Kamatou et al.,
2011). Hence, due to the higher antioxidant
properties and pectin content of baobab fruit pulp,
it has the ability to combat the formation of free
radicals (Eke et al., 2013) and has been utilized in
several food formulations including jam
(Ndabikunze et al., 2011). Research has shown
that the addition of baobab fruit pulp in yoghurt
increased the nutritional content such as calcium,
magnesium, potassium, sodium and several
amino acids (Chabite et al., 2019). According to
Rahul et al. (2015), baobab (the seed, bark and
the pulp) are used traditionally for the treatment
of malaria, diarrhoea, anaemia and others.
Furthermore, several studies have shown that
baobab has been used medicinally for its
antiviral, antibacterial and anti-inflammatory
properties (Bharskar, 2022; Samatha et al., 2017:
Sulaiman et al., 2011).

The objectives of this study are to produce
yoghurt from cow milk, soymilk and baobab fruit
pulp and evaluate the proximate composition,
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physicochemical microbial  and
sensory qualities.

MATERIALS AND METHOD

Materials

The materials used in this study were fresh cow
milk, soybean seed, Baobab fruit pulp and
kindirmu (containing Lactobacillus bulgaricus
and Streptococcus thermophiles) used as a
yoghourt starter culture.

Sample Collection

A batch of fresh cow milk was purchased in the
morning from the local provider at the market
(Monday market) in polyether bags, stored on ice
and taken to the lab for production. soybean seed
and baobab fruit pulp were also purchased from
Monday Market at Maiduguri Borno State from
the local suppliers. The controlled samples used
in this study were yoghurt produced from 100%
cow milk and processed yoghurt which was also
purchased from a shop in the market (market
sample).

Soymilk Preparation

The soy milk was prepared according to the
method described by Udeozor (2012). Soybeans
(1kg) were cleaned, sorted, washed in clean water
and soaked for 18 hrs in 3 Litres (3L) of warm
water to give a bean: water ratio of 1:3. They
were then decorticated, washed in water, boiled
for 5 min in water and ground into a paste using
attrition mill. The slurry was then filtered using a

properties,
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cheesecloth and the filtrate (soymilk) was then
obtained.

Baobab Fruit Pulp Preparation

The baobab fruit pulp was prepared according to
the method described by (Adelekan and Saleh,
2020) where 500g of baobab pulp was placed in a
litre of water and allowed to soak. It was then
squeezed and filtered using a muslin cloth (2mm
pore size) to obtain the milky juice. The seed and
other residues were removed.

Preparation of Yoghurt

Yoghurt was prepared according to the previous
method described by Adelekan and Saleh, (2020).
The fresh cow milk, baobab fruit pulp and
soymilk were mixed in the appropriate ratio of
formulations (Table 1). About 6 (six) liters of
fresh cow milk were pasteurized at 90°C for
15min and allowed to cool to 45°C. Six potions
(1L each) of pasteurized milk were distributed.
One litre of the cow milk sample (100%) served
as the control while the other five (5) samples
were substituted with soybeans and baobab fruit
pulp at various percentages (80:10:10, 70:15:15,
70:20:10, 60: 30:10 and 50:30: 20%
respectively). The samples were inoculated
directly with 5% concentration starter culture and
incubated at a temperature of 45°C for 18 hours.
The coagulation obtained after incubation was
broken using a blender to obtain a smooth texture
of yoghurt shown (Figure 1).
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Figure 1: Flow chart for production of the yoghurt samples (Adelekan and Saleh, 2020).

Formulation of Blends and baobab fruit pulp. Sample A (100% cow
Six yoghurt formulations were produced by milk) and Sample G (market sample) were used
varying the proportions of cow milk, soymilk, as controls.

Table 1: Formulation of blends of the yoghurt samples

Samples Cow milk (%) Soymilk (%) Baobab fruit pulp

(%)
Sample A 100 0 0 control
Sample B 80 10 10
Sample C 70 15 15
Sample D 70 20 10
Sample E 60 30 10
Sample F 50 30 20
Sample G Market sample - - control
Proximate Composition of the Yoghurt by AOAC, (2010). However, the crude protein
Produced from Cow Milk, Soymilk and was determined by kjeldah method as previously
Baobab Fruit Pulp Blends described by the Association of Official
The proximate composition of the samples such Analytical Chemists (AOAC, 2005).

as moisture, fat, carbohydrate and ash contents
was determined by standard methods described
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Determination of Moisture Content

The moisture content of yoghurt produced from
cow milk, soymilk and baobab fruit pulp blends
was determined using the oven drying method.
The crucible was washed, dried in the oven and
afterwards cooled in a desiccator. The crucible
was then weighed as W;. About 2 ml of the
yoghurt sample was poured into the weighed
empty crucible and weighed as W,, the crucible

. w3-w1 100
% Moisture content = wewn X1

W, = weight of empty crucible;
W, = weight of wet sample + crucible;
W, = weight of dry sample and crucible.

Determination of Fat Content

The solvent extraction method was used to
determine the fat content of yoghurt produced
from cow milk, soymilk and baobab fruit pulp
blends. The extraction flasks were washed using
petroleum ether, dried and cooled and weighed.
About 2 ml of the yoghurt sample was weighed
into the extraction thimble and placed back into
the soxhlet apparatus. The washed flask was
filled with petroleum ether (with boiling
temperature ranging from 40 - 60 °C) to about

Weight of fat 100

0% Fatcontent= ————— X —.............

Weight of sample 1

Determination of Ash Content

The determination of yoghurt produced from cow
milk, soymilk and baobab fruit pulp blends using
the method described by AOAC (2010). A
crucible was washed, dried in an oven and placed
in a desiccator to cool. The cooled crucible was
then weighed as W;. About 2 ml of yoghurt

w3-wi 100

% Ash content = ——"— T

Where; W, = Weight of empty crucible

ISSN: 2811-2881

containing the yoghurt sample was the placed
into a hot air oven (Fisher Isotemp oven model
175/U.S.A) and dried until a constant weight was
obtained. The crucible containing the sample was
removed from the oven and cooled in a desiccator
and the weight was recorded as W5

The % moisture was then calculated as shown in
equation 1.

three-quarter of its volume. The apparatus was
then set-up and extraction was carried out for a
period of 4 - 6 hours. The petroleum ether was
then recovered leaving only oil in the flask at the
end of the extraction. The oil in the extraction
flask was dried in the oven and then placed into a
desiccator to cool. The final weight was then
recorded. The fat content was expressed as a
percentage of raw materials. The difference in
weight of empty flasks and the flask with oil
content was calculated as shown in equation 2.

sample was then poured into the crucible and
weighed as W,. The sample in the crucible was
charred and transferred into a preheated muffle
furnace at 550 °C for 2 hours until a white and
light grey ash was obtained and weighed as Wa.
The percentage ash content was calculated as
shown in equation 3.

W, = Weight of crucible + Weight of sample before ashing

W; = Weight of crucible + Weight of sample after ashing

Determination of Carbohydrate

The carbohydrate content was determined as the nitrogen free extraction calculated by difference as shown

in the equation below.
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% Carbohydrate = 100 % - (protein + fat + fibre + ash + moisture) %.............cc.cevevenne (4)

Determination of % Crude Protein

crude protein was determined by kjeldah method
as previously described by the Association of
Official Analytical Chemists (AOAC, 2005). The
yoghurt sample was digested with concentrated
sulphuric acid (H,SO4), 40% concentrated
sodium hydroxide (NaOH), potassium sulphate
(K3S0y) and copper sulphate (CuSo,). Five (5) ml

% protein =% N x F

Where F = conversion factor 100 (% in food protein)

Vs VB X N acid x0.01401 x 100

WN= —————————————

w

Vs = vol. (ml) of acid required to titrate sample
Vg = vol. (ml) of acid required to titrate blank
N acia = normally of acid (0.1)

W = weighed of sample in grams

of the digested sample was placed into a micro-
Kjeldahl distillation apparatus and excess
concentration NaOH was added to make the
solution strongly alkaline. Ammonia was distilled
into 5ml of boric acid indicator in a titrating flask.
Above 45ml of the distillates was collected.
Titration was done with 0.01m HCL. The end
point of the titration was light green.

Each food type has its own percentage of nitrogen. The common factor for most food and food mixtures is

6.25.

Physicochemical Analysis of the Yoghurt
Produced from Cow Milk, Soymilk and
Baobab Fruit Pulp Blends

PH Determination

The pH of the yoghurt was determined using a
pH meter (Precision pH/ORP Meter 920). Ten
grams (10 g) of yoghurt sample was mixed with
90 mL of distilled water in a 250-mL beaker and
homogenized for 1 min. The pH of the solution
was measured after 15 min.

Total Solid Determination

The total solids were determined according to the
method described by AOAC, (2005) where 5 g of

% Total solids = Y2 W1

Where
W= Weight of the crucible

W= Weight of the crucible and sample text portion

W,= Weight of the crucible and dry sample

sample was added into a clean weighed crucible
and placed in a water bath to boil for an hour to
remove most of the water. The crucible was then
transferred into a preheated oven at 105°C for 2
hrs to dry before transferring into a desiccator to
cool (for 30 min). The weight was then taken and
the process was repeated after 1hr 30min and 30
min until the weight of the consecutive
weightings did not exceed 1 mg. The lowest
value was accurately recorded. The percentage of
total solids was calculated below
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Determination of Titratable Acidity

Determination of titratable acidity was done as
described by AOAC, (2005). About ten grams
(10g) of yoghurt was placed in a beaker, 3 drops
of the phenolphthalein indicator solution were

Titre value X M X 90

Volume of sample X1000 X 100

% Titratable acidity =

Determination of Viscosity

The viscosity of the sample was determined
according to the method of Shihata and Shah
(2002) with slight modifications. The viscosity
was determined at a room temperature (30+1°C)
Using spindle No. 4 rotation at 60 rpm using a
viscometer  (LVDV-1  prime  Brookfield
Engineering Labs Inc., Middleboro, MA). The
samples were prepared in 12 replicates.
Microbial Evaluation of the Yoghurt Produced
from Cow Milk, Soymilk and Baobab Fruit
Pulp Blends

Total Viable Bacterial Count

The bacterial count was determined following the
previous method described by Zumbes et al.
(2014). About 1 ml of the sample was
transferred into a bottle containing 9 ml of
distilled water forming a stock solution and then
1 ml was taken, aseptically transferred into 9 ml
of distilled water forming a required serial
dilution. Nutrient agar was prepared according to
the manufacturer's instructions and plated. Plates
were then incubated at 37° C for 24 hours and
colonies were counted and reported as colony-
forming units per gram cfu/g. This was studied at
day O (after production) and after 5 days of
production.

RESULTS AND DISCUSSION

The Proximate Composition of Yoghurt
Produced from Cow Milk, Soymilk and
Baobab Fruit Pulp Blends

The proximate composition of yoghurt is depicted
in Table 2. Generally, the moisture content in
food is a major factor that can affect the keeping
quality of fermented products. The moisture
content of the yoghurt samples ranged from 78.90
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added to the sample and titrated with 0.1N
sodium hydroxide until the endpoint was reached
(pink colour). The acidity as lactic acid (per cent
m/v) was calculated using this formula.

Total Coliform Count (TCC)

The total coliform count (TCC) was carried out as
described by Micanel et al. (1997). About 1 ml of
the diluted yoghurt sample (using serial dilution)
was dispersed on the surface of the sterile
MacConkey agar medium. The plates were
incubated at 37°C for 24 hrs after the medium
was mixed immediately and shaken for 5-10
seconds and visible pink colonies were counted
for the determination of TCC which was carried
out at day O (after production) and after 5 days
and expressed in log cfu/g per sample
homogenate

Sensory Evaluation and Data Analysis of the
Yoghurt Produced from Cow Milk, Baobab
Fruit Pulp and Soybean Milk Blend

The sample was evaluated using fifteen (15)
semi-trained panelists from the University of
Maiduguri. The sensory attributes evaluated were
appearance, flavour, taste, texture and overall
acceptability. These were rated using a 5-point
hedonic scale ranging from like extremely, to
dislike extremely. The samples were set before
the panelists to rate and fill the score sheet
according to the likeness of each sample by
choosing the appropriate category.

- 88.93%. Among all the samples produced,
sample A had the highest moisture content while
the lowest was observed in sample E. The finding
from the current study agrees with that of
Wairimu et al. (2022), where the moisture content
was reported to be at a similar range (78.42 -
87.30%). According to Matin et al. (2018), the
growth of microorganisms is always supported by
higher moisture content leading to a decrease in
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shelf life and quality of yoghurt. The fat content
of the yoghurt samples ranged from 2.27 - 4.06%
and sample F had the highest fat content as
compared to all the samples. The high fat content
of the yoghurt samples was as a result of increase
in soy milk. However, there was no significant
difference in fat content between samples D and
sample E. Also, the increase in fat content may
be due to the activities of lipases which hydrolyze
fat to glycerol and fatty acids after fermentation
(Kabore et al., 2011). According to Gemede et al.
(2016), the amount of mineral content present in

food products is as a result of crude ash content.
In this study, the ash content of the yoghurt
ranged from 0.28 - 1.13%. Sample F had the
highest while sample A had the lowest. There
was no significant difference (p <0.05) in the ash
content of sample B and sample D. The level of
ash content increases with respect to the increase
in both soymilk and baobab fruit pulp which
could be attributed to the high ash content of the
baobab pulp and soymilk thus indicating high
mineral content in the sample. This is in
agreement with a study on the development and

ISSN: 2811-2881

evaluation of goat milk yoghurt enriched with
baobab fruit pulp reported by Wairimu et al.
(2022). Again, this is also in agreement with a
previous study on the chemical composition and
microbiological quality of baobab fruit fortified
yoghurt where the ash content ranged from 0.18 -
1.13% (Adelekan and Saleh, 2020). The protein
content of the yoghurt samples ranged from 2.85
- 3.90%.The protein content was observed to be
higher in sample A and lower in sample G. The
protein content decreases with an increase in
baobab fruit pulp and soy milk this could be due
to the inhibitory effect of baobab pulp on the
proteolytic organisms that could contribute to the
breakdown of proteins (Madora et al., 2016). The
total carbohydrate content of the sample ranged
from 5.12 - 8.89. Similarly, it has been observed
that a low content of carbohydrate content (5.25 -
10.01%) was also reported in yoghurt (Eke et al.,
2013). According to Eke et al. (2013), a decrease
in carbohydrate content could be as a result of the
carbohydrate moiety that was fermented by the
lactic acid bacteria.

Table 2: The proximate composition of yoghurt produced from cow milk, soymilk and baobab fruit pulp

blends

Sample Moisture Ash Fat Protein CHO
Sample A 88.93+0.01°  0.66 + 0.00° 3.53 +0.02° 3.90+0.00° 5.12 +0.00
Sample B 85.85+0.02°  0.73+0.01° 3.14 +0.02° 3.66 +0.01° 6.16 +0.01'
Sample C 82.40+0.00°  0.79 +0.01° 3.20 + 0.00° 3.21+0.01 6.30+0.00°
Sample D 82.50 +0.00°  0.72 +0.00° 3.60 + 0.00° 3.34+0.00° 6.98 +0.00°
Sample E 78.14 +0.01¢ 0.86 +0.01° 3.60 +0.00° 3.32+0.01° 7.01+0.01°
Sample F 83.90 +0.00° 1.13 +0.00° 4.06 + 0.02° 3.05+0.05° 8.89 + 0.00°
Sample G 86.50 +0.00° 0.28 + 0.00° 2.72+0.01° 2.85+0.04" 8.28+0.02°

Data are Mean+SD (n=3). Mean values bearing similar superscripts are not significantly different (p<0.05)

Sample A: 100% cowmilk, sample B: 80% cowmilk:10% soymilk: 10%baobab fruit pulp, sample C: 70%
cowmilk:15% soymilk: 15% baobab fruit pulp, sample D: 70% cowmilk:20% soymilk: 10% baobab fruit pulp, sample
E: 60% cowmilk :30% soymilk: 10% baobab fruit pulp, sample F: 50%cowmilk:30% soymilk: 20% baobab fruit pulp,

sample G: purchased market yoghurt
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The Physicochemical Properties of Yoghurt
Produced from Cow Milk, Soymilk and
Baobab Fruit Pulp Blends

The physiochemical properties of yoghurt
produced from cow milk, soymilk and baobab
fruit pulp blends are depicted in Table 3 The pH
value of the yoghurt samples ranged from 3.03 -
4.42. Among all the yoghurt samples produced,
sample A had the higher pH value. The pH of the
samples decreases with an increase in soymilk
and baobab fruit pulp. According to Ojuta et al.
(2013), a decrease in the pH of the samples could
be due to the presence of organic acids such as.
tartaric, citric, succinic and malic acids in the
fruit pulp. However, the pH value of the yoghurt
produced in this study was within the acceptable
range recommended by the Food Standard Code
for safe yoghurt (Peters et al., 2023). This is
similar to a previous study reported by Akoma et
al. (2020) although on the production of yoghurt
from coconut-tiger nut milk. The titratable acidity
of the samples varied significantly (p<0.05)
ranging from 0.63 -1.44% and sample A had the
highest. According to CODEX (2010), this
complies with 0.6% minimum standard level of
titratable acidity for yoghurt. Also, the total solids

ISSN: 2811-2881

of the samples produced ranged from 13.06 -
18.86 %. Among all the samples, sample F had
the highest soluble solids content (15.86 %). The
finding of this study is similar to a previous study
reported by Ndife et al. (2014) who recorded a
total solid of 14.77 - 19.90 %. According to
Baidoo et al. (2019), total solids in yoghurt are an
indication of the dry matter content present in the
samples. However, Wairimu et al. (2022)
reported that the physical properties of the
yoghurt produced highly depend on the total
solids initially present in the milk used. The
viscosity of the samples ranged from 1511.96 -
1800.91(cP). Sample E and Sample F had the
highest viscosity as compared to all the yoghurt
samples produced. According to Mudgil et al.
(2018), viscosity is one of the most important
textural properties of a product. This is similar to
a previous study reported by Brennan and
Tudorica (2008) where the viscosity of reduced-
fat yoghurt supplemented with $-glucan increased
as a result of the supplementation. Similarly,
Kim et al. (2020) also reported that the viscosity
of yoghurt increased with the increase in the
concentration of basil seed gum.

Table 3: The physicochemical properties of yoghurt produced from cow milk, baobab fruit pulp and

soybean milk

Sample pH TTA (%) Total Solid (%) Viscosity (cP)
Sample A 4.42 +0.01° 1.44 + 0.00° 13.06 + 0.00° 1623.00 + 0.00°
Sample B 3.29 + 0.00¢ 1.28 + 0.00° 13.94 + 0.01" 1600.86 + 0.01¢
Sample C 3.21 + 0.00° 1.07 + 0.00° 15.61 + 0.01° 1621.51 + 0.02°
Sample D 3.45 + 0.00° 0.90 + 0.00° 13.13 + 0.00¢ 1820.11 + 0.00°
Sample E 3.08 + 0.00° 1.14 + 0.01° 13.10 + 0.00° 1800.91 + 0.01°
Sample F 3.03 + 0.00° 0.63 +0.00' 15.86 + 0.00° 1801.71 + 0.00°
Sample G 3.36 + 0.00° 1.34 +0.00° 12.51 +0.01¢ 1511.96 +0.02°

Data are MeanSD (n=3). Mean values bearing similar superscripts are not significantly different (p<0.05)

Sample A: 100% cowmilk, sample B: 80% cowmilk:10% soymilk: 10% baobab fruit pulp, sample C: 70%
cowmilk:15% soymilk: 15% baobab fruit pulp, sample D: 70% cowmilk:20% soymilk: 10% baobab fruit pulp, sample
E: 60% cowmilk:30% soymilk: 10% baobab fruit pulp, sample F: 50% cowmilk:30% soymilk: 20% bacbab fruit pulp,

sample G: purchased market yoghurt
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The Microbial Properties of Yoghurt expected due to the presence of starter culture
Produced from Cow Milk, Soymilk and (lactic acid bacteria). The TCC of the yoghurt
Baobab Fruit Pulp Blends samples ranged from 1.5x10* - 1.7x10* and the
Table 4 shows the microbial properties of yoghurt highest count was observed in sample A while the
produced from cow milk, soymilk and baobab lowest count was observed in sample G. The low
fruit pulp blends. This was studied at day O (after level of TCC obtained could be attributed to the
production) and after 5 days of production. The method of processing and handling (heat
yoghurt samples were stored at room treatment) and the acidity of yoghurt samples
temperature, the total viable bacteria count (Jay, 1992). According to Martin et al. (2016), the
(TVBC) and total coliform count (TCC) were presence of coliform bacteria in dairy food is an
carried out. On the first day of production (i.e. 0 indication of poor hygienic practices during the
day) the results show no total viable bacterial handling of the product. In this study, both the
count (TVBC) and total coliform count (TCC) in TVBC and TCC were observed to be higher in
all samples. This is similar to a previous study sample A as compared to other samples. which
reported by Sengupta et al. (2019) where no shows that cow milk is a good medium for
coliform, E. coli, or Salmonella spp in fresh and microbial growth. This is in agreement with a
fortified soy yoghurts on the first day of study reported by Bristone et al. (2015) where the
production. However, after 5 days of production, highest count was also observed in yoghurt
the results for the TVBC ranged from 1.08x10" - produced from cow milk (100%). The total
3.8x10* with sample A recording the highest bacterial load in any food product is mostly
TVBC while the lowest count was observed in associated with the product history and its shelf
sample D. High total viable bacterial count is life.

Table 4: The microbial properties of yoghurt produced from cow milk, soymilk and baobab fruit pulp
blends

Sample Formulation TVBC (cfu/ml) TCC (cfu/ml)
Sample A 100:00:00 3.8x10" 1.7x10*
Sample B 80:10:10 2.0x10* 1.5x10*
Sample C 70:15:15 2.0x10* 1.6x10*
Sample D 70:10:20 1.0x10* 1.6x10*
Sample E 60:25:15 2.0x10* 1.6x10*
Sample F 50:30:20 2.4x10% 1.6x10*
Sample G Market sample 3.2x10* 1.4x10*

Sample A: 100% cowmilk, sample B: 80%cowmilk:10%soymilk: 10%baobab fruit pulp, sample C:
70%cowmilk:15%soymilk: 15%baobab fruit pulp, sample D: 70%cowmilk:20%soymilk: 10%bacbab fruit pulp,
sample E: 60%cowmilk:30%soymilk: 10%baobab fruit pulp, sample F: 50%cowmilk:30%soymilk: 20%baobab fruit
pulp, sample G: purchased market yoghurt

The Sensory Evaluation of Yoghurt Produced taste, texture and overall acceptability in all
from Cow Milk, Soymilk and Baobab Fruit samples. Among all the yoghurt samples, sample
Pulp Blends A was rated the highest in colour, taste and
The result of the sensory properties of yoghurts aroma. However, there was no significant
produced from cow milk, soymilk and baobab difference (p>0.05) in aroma among samples B,
fruit pulp blends are presented in Table 5. There C, D, E, and F while sample G had the lowest
was a significant difference (p<0.05) in colour, score. Considering the texture of the yoghurt,
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sample B has the best texture followed by sample
G. In terms of overall acceptability, sample A
(the control) is the most preferred among all the

ISSN: 2811-2881

samples followed by sample F. However, all the
yoghurt samples were acceptable to the panelists
because they were all rated above the average.

Table 5: Sensory evaluation of yoghurts produced from cow milk, baobab fruit pulp and soybeans milk

Sample Colour Taste Aroma Texture Overall
Acceptability

Sample A 8.21 + 0.01° 8.46 +0.00° 8.11+0.02*® 6.87+0.00° 8.66+0.00°
SampleB  7.14 +0.01° 7.01+0.01° 6.24+0.02° 826+0.02*® 8.33+0.00
Sample C  7.00 + 0.00° 6.34 +0.01° 6.23+0.00° 6.74+0.01° 6.66+0.00°
SampleD  6.66 + 0.00 6.33+0.00° 6.23+0.01° 7.00+0.00° 8.02+0.03°
SampleE  6.66 + 0.00 7.86 +0.00° 6.24+0.07° 6.55+0.03° 8.51+0.02°
SampleF  6.65+0.01' 6.06 +0.00" 6.23+0.01" 7.01+002" 8.62+0.02°
Sample G 6.86 + 0.00° 6.86 + 0.00 6.02+0.00° 7.76+0.00° 6.80+ 0.00

Data are Mean£SD (n=3). Mean values bearing similar superscripts are not significantly different (p<0.05)

Sample A: 100% cowmilk,

sample B: 80%cowmilk:10%soymilk:

10%baobab  fruit sample C:

pulp,

70%cowmilk:15%soymilk: 15%baobab fruit pulp, sample D: 70%cowmilk:20%soymilk: 10%baobab fruit pulp,
sample E: 60%cowmilk:30%soymilk: 10%baobab fruit pulp, sample F: 50%cowmilk:30%soymilk: 20%baobab fruit

pulp, sample G: purchased market yoghurt

CONCLUSION

In this study, acceptable and nutritious yoghurt
was produced from the blends of cow milk,
soymilk and baobab fruit pulp. It was discovered
that the ash, carbohydrate and physicochemical
properties of yoghurt are improved by
substituting various levels of soy milk and
baobab fruit pulp with cow milk. As the amount
of baobab fruit pulp was added to the cow milk
and soymilk milk, the total solid and viscosity
were also observed to be improved. From an
organoleptic point of view, the most acceptable
(overall acceptable) yoghurt sample was sample
A (100% cow milk) followed by sample F which
was produced from 50% cow milk 30% soy
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