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Abstract:- Plain yoghurt, 5%, 10% and 15% flavoured
yoghurt samples were analysed for their proximate
compositions, physico-chemical compositions, vitamin
and mineral contents. The protein, moisture, fat and ash
contents of the yoghurt samples decreased with
significance (p<0.05) difference as the addition of Julie
mango fruit juice increased. The carbohydrate, total
solids, total solids non-fat, titrable acidity, vitamin C,
and Calcium contents increased with significance
(p<0.05) difference as the addition of Julie mango fruit
juice increased. The pH on the other hand increased
with no significance (p<0.05) difference between the
yoghurt samples. All the formulated yoghurt samples in
this study met the standard requirement for yoghurt
production, hence could be hitherto modified to suit
customers/consumers appeal for industrial mass
production.
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I INTRODUCTION

Yoghurt is a fermentation product resulting from milk
with a mixed starter culture (bacterial enzymes) consisting
of Streptococcus thermophilus and Lactobacillus delbrueckii
ssp. Bulgaricus, by breaking down the sugar compound
lactose into glucose and galactose under anaerobic
conditions [1, 2]. When the starter culture produces
sufficient lactic acid, the lactic acid lowers the pH, making it
tart (a characteristic sour flavour), causing the coagulation
or thickening of the milk protein [3] This action acts as a
preservative inhibiting the growth of pathogenic bacteria as
they cannot grow in acid environment as well as maintains
the yoghurt quality during storage and packaging [4]. The
partial digestion of the milk when these bacteria ferment
milk makes yoghurt easily digestible and helps those
consumers with lactose intolerance [5]

The use of fruit in yoghurt improves the Aesthetic
value of the product (making it more pleasing) and
delicious, retaining the health benefits of yoghurt and the
refreshing flavour of the fruits [6, 7]. The nutritional and
therapeutic benefits of yoghurt has increased its popularity
around the world, fruit flavouring of yoghurt has hitherto
increased its nutritional profile and sensory acceptability by
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the consumers. To improve certain nutrients of yoghurt,
flavours and fruit flavours are added to yoghurt during the
production process to modify/improve the therapeutic and
organoleptic properties. Presently, only flavoured yoghurts
from fruits such as raspberry, banana, peach, vanilla, and
strawberry are commercially available [4]

However, some of these highly rated fruits could be
replaced with some underutilized ones such as; Julie mango
which was adjudged to be the consumer’s choice from the
varieties of mango owing to its nutritional profile, great
taste, aroma and sensory acceptability [8, 9]

Furthermore, most Nigerian fruits like Julie mango are
seasonal and due to poor storage condition, handling,
disease, deterioration most of them are unfortunately wasted
or lost either to spoilage or pests. Processing these fruits will
reduce post-harvest losses and spread their availability
throughout the year [8] To avoid these postharvest losses,
these fruits (like Julie mango) could be formulated with
yoghurt as flavouring agent as well as to enhance
diversification, domestication and spread the availability of
Julie mango juice throughout the year.

There have been various studies on yoghurt and
flavoured yoghurt, but no study on the flavouring of yoghurt
with Julie mango has been recorded in Nigeria to the
authors’ knowledge. Hence, the objectives of this study are;
(i) to produce plain yoghurt from fresh cow milk and flavour
the plain yoghurt with Julie mango fruit juice at variable
percentages. (ii) to evaluate the nutritional profile of the
plain and flavoured yoghurt.

1. MATERIALS AND METHODS
2.1 Materials

2.1.1 Sample Collection

Fresh cow milk was obtained from the local traders in
Wadata market, Makurdi. Starter Culture, S. thermophilus
and L. bulgaricus (yogourmet) was obtained from modern
market, Makurdi. Julie mango fruits of appreciably even
level of ripening were bought from the local traders in
Wurukum Market, Makurdi. Dangote Sugar was bought
from Wurukum market, Makurdi.
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2.1.2 Sample Preservation:
The samples were preserved in a thermostatic
refrigerator at 4°C for further use.

2.1.3 Sample Preparation

2.1.3.1 Julie Mango Fruit Juice Preparation

Five fully matured ripe Julie mango fruits were
carefully sorted to remove bad ones and thoroughly washed
in warm water to remove gummy sap or other materials. The
peels, pulp and seed (kernel) of the mango fruits were
removed aseptically with the aid of a sharp knife. The Julie
mango fruit juice was extracted with the aid of a juice
extractor (Gift King). The extracted juice was subsequently
pasteurized at 85 °C for 3 minutes. The juice was then
cooled for further use [10].

2.1.3.2 Production of Julie Mango Fruit Flavoured
Yoghurt

Fresh cow milk was used for the production of the
yoghurt. Foreign matters were removed via filtration of the
milk. The milk was subsequently pasteurized at 85 °C (with
constant stirring) for 30 minutes to reduce/kill off
pathogenic  microorganisms. The temperature was
subsequently cooled to 43 — 45 °C which is the ideal growth
temperature of the starter culture [11]. Starter culture
(yégourmet) was inoculated to the pasteurized milk at 2 %
VIV after which the milk was divided into four equal
portions. The Julie mango fruit juice that was previously
pasteurized was then incorporated into the yoghurt at 5 %,
10 % and 15 % level in different (pre washed) cups leaving
one cup as the plain yoghurt and 12% of sugar was added to
the flavoured yoghurt [12]. Fermentation was then carried
out for 10-12 hours after which the yoghurt samples were
set. The samples were stored at 4 °C in a thermostatic
refrigerator until further use.

2.2 Methods
2.2.1 Determination of Proximate Compositions

2.2.1.1 Determination of Moisture Content

Each of the samples (2 cm®) were put in a washed,
dried and pre-weighed crucibles and placed in an oven at
70-80 °C for 2 hours and at 100-105 °C to obtain a constant
weight. The samples were cooled in a desiccator and
weighed [13]. The weight loss was then calculated as the
moisture content.

2.2.1.2 Determination of Ash Content

The ash content of the samples was determined by the
method recommended by AOAC 2010. A silica dish was
heated to about 60 °C and allowed to cool in a desiccator
and weighed. The samples (5 cm®) were put in the crucible
and transferred to the furnace. The temperature of the
furnace was allowed to reach about 525 °C after placing the
dishes in it. The temperature was maintained until whitish-
grey colour was observed indicating the destruction of all
organic matter in the samples. The dishes were then brought
out from the furnace and cooled in the desiccator and re-
weighed [11].
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2.2.1.3 Determination of Fat content

Petroleum ether was used for the extraction. The flasks
were washed with the solvent, dried, cooled and weighed.
The samples (5 cm? each) were weighed into a conical flask.
The flasks were swirled for several times, covered (to
prevent evaporation of the solvent) and allowed to stand for
extraction to take place for 12 hours. After the extraction,
the solvent together with the oil were decanted and the
solvent was dried up on heating. The weight of the flasks
with oil was recorded [14]. The difference in weight of
empty flasks and the flasks with oil content was calculated
as the fat content.

2.2.1.4 Determination of Protein Content

The crude protein of the samples was determined by
the semi-micro Kjeldahl technique described by AOAC
(2010). Firstly, 1 cm® of the samples each was put in
Kjeldahl flasks, anhydrous sodium sulphate (3 g) and 1 g of
hydrated copper sulphate (catalyst) was added into the
flasks. Then, the samples were digested under heat with 20
cm® of concentrated tetraoxosulphate (IV) acid (H2SO.)
until a clear solution was observed. The clear solutions were
then cooled and about 5 cm? of the digests was collected for
distillation and made up to 100 cm® with distilled water.
Sodium hydroxide (5 cm® of 60 %) was added and
distillation was allowed to take place for some minutes. The
ammonia distilled off was absorbed by 50 cm?® boric acid
with indicator (bromocrysol methyl red) and this was
titrated with 0.01 M hydrochloric acid (HCI). The titre value
of the end point at which the colour changed from green to
pink was then taken [4, 15].

2.2.1.5 Determination of Carbohydrate Content

Carbohydrate was obtained using the method
described by Hossain et al. (2012). Percentage carbohydrate
was calculated by simply subtracting other food components
from one hundred.

2.2.2 Determination of Physico-chemical compositions

2.2.2.1 Determination of Total Titrable Acidity (TTA)
Acidity of the yoghurt samples were assayed by simple
titration method also known as Total Titrable Acidity
(TTA), described by AOAC (2010). TTA is measured as
free and bound hydrogen ions by titration with 0.1 N NaOH
expressed in g/L. The samples (10 cm?® each) was measured
into a conical flask and about 3 drops of phenolphthalein
indicator was added to the samples and titrated with 0.1 N
sodium hydroxide (NaOH) until colour change was
observed [4]. The end points were taken and the TTA
expressed as % lactic acid (CH3-CHOH-COOH, MW = 90).

2.2.2.2 Determination of Total Solid content.

The samples (5 cm® each) were dried to constant
weight in a hot oven at 130 °C. The total solid obtained is
expressed as the percentage total solids [13].

2.2.2.3 Total Solids-non-Fat Content

Total solids-non-fat was determined by the difference
between percentage total solids and the percentage fat
content [16].
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2.2.2.4 Determination of pH

The pH values were obtained by dipping the electrode
of the pH meter in 5 cm?® of the samples each (one at a time)
and the pH recorded [13].

2.2.3 Determination of Vitamin and Mineral

2.2.3.1 Determination of Vitamin C

To determine the ascorbic acid content of the samples,
100 cm? of distilled water was added to 2 cm?® of each of the
samples. The mixtures (of the samples) were then filtered to
obtain a clear solution. The clear solution (10 cm®) was
pipetted into a small flask and 1 cm?® of starch indicator
solution was added. The solution was titrated with 0.005 M
iodine solution to get a dark blue colour change [17].

2.2.3.2 Determination of Calcium Content
The calcium content was determined by titration
method. The ashed samples (5 cm? each) were diluted with 3
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cm® of distilled water, and 1 cm® of 50 % ammonium
oxalate was added. One drop each of methyl red indicator,
ammonia and glacial acetic acid were added until the colour
changes to pink. The samples were stood for 4 hours and
centrifuged for 5 minutes and subsequently decanted.
Distilled water (4 cm?®) and 1 cm? of hydrogen sulphate were
added to the supernatant and boiled. Thereafter, the
solutions were titrated with 0.02 N potassium permanganate
solutions [18].

2.2.5 Statistical Analysis

The results in this study are reported as mean of
duplicate analysis, using one way analysis of variance
(ANOVA), to determine the difference between the mean
scores at 95 % confidence interval for mean. The significant
means were separated by Duncan’s multiple range tests.
Significance was accepted at P<0.05 using IBM SPSS
version 23.

1. RESULTS AND DISCUSSION

3.1 Results
Table 3.1: Proximate composition (%) of Julie mango flavoured yoghurt samples.
Sample Protein Fat Moisture Ash carbohydrate
C(100:0) 3.58+0.022 2.50+0.022 84.50£0.042 1.80+0.03? 7.62+0.06%
CM1(95:5) 3.41+0.01° 1.50+0.01° 84.00+0.03° 1.60+0.02° 9.49+0.01°
CM2(90:10) 3.33+0.01° 1.00+0.01°¢ 83.00+0.01° 1.20+0.00¢ 11.47+0.04°
CM3(85:15) 3.24+0.00¢ 0.50+0.01¢ 82.50+0.00¢ 1.00+0.001 12.76+0.01¢

Values are mean + standard deviation in duplicate readings. Means on the same column with different superscripts are
significantly different (p<0.05). C = plain yoghurt, CM1=5 % Julie mango fruit flavoured yoghurt, CM, = 10 % Julie mango fruit
flavoured yoghurt, and CM3 = 15 % Julie mango fruit flavoured yoghurt.

Table 3.2: Physico-chemical properties of Julie mango fruit flavoured yoghurt

Sample PH TTA Total Solids Total Solids non-fat

C(100:0) 3.60+0.142 1.00+0.032 15.50+0.042 13.00+0.06*
CM1(95:5) 3.70+0.142 0.90+0.01° 16.00+0.03° 14.50+0.02°
CM2(90:10) 3.80+0.282 0.85+0.03° 17.00+0.01° 16.00+0.00°
CM3(85:15) 3.80+0.422 0.77+0.01¢ 17.50+0.00¢ 17.00+0.01¢

Values are mean + standard deviation in duplicate readings. Means on the same column with different superscripts are
significantly different (p<0.05). C = plain yoghurt, CM; = 5 % Julie mango fruit flavoured yoghurt, CM; = 10 % Julie mango fruit
flavoured yoghurt, and CMj3 = 15 % Julie mango fruit flavoured yoghurt.

Table 3.3: Levels of vitamin and mineral elements in Julie mango fruit juice flavoured yoghurt (mg/100 g)

Sample Vitamin C Calcium

C(100:0) 18.50+0.022 57.06+0.012
CM1(95:5) 19.50+0.01° 50.72+0.01°
CM2(90:10) 15.00£0.00° 38.04+0.01°
CM3(85:15) 24.00+0.00¢ 25.36+0.01¢
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Values are mean * standard deviation in duplicate readings. Means on the same column with different superscripts are
significantly different (p<0.05). C = plain yoghurt, CM1= 5 % Julie mango fruit flavoured yoghurt, CM; = 10 % Julie mango fruit
flavoured yoghurt, and CM3 = 15 % Julie mango fruit flavoured yoghurt.

3.2 Discussion
3.2.1 Proximate Compositions

3.2.1.1 Protein Content

The crude protein content of the flavoured yoghurt
ranged between 3.58-3.24 % as shown in Table 3.1. The
plain yoghurt(C) recorded the highest value and 15 %
formulation recorded the lowest. Statistically there was
significant (p<0.0.5) difference in the protein contents of
the yoghurt samples. The protein content decreased with an
increase in the level of the Julie mango juice added. This
decrease was as a result of the low protein content in mango
compared to milk. The values reported for the crude protein
content agreed with the range (3.44 — 3.80) reported in the
study of fruit flavored yoghurt: chemical, functional and
rheological properties in Saudi Arabia [19]. The results are
higher than the range of values (1.62-2.37) reported in the
study carried out on the physicochemical properties and
sensory evaluation of yogurt nutritionally enriched with

papaya [20].

3.2.1.2 Crude Fat

The percentage crude fat ranged between 2.50-0.05 %
as shown in Table 3.1; with the plain yoghurt (100:0) having
the highest value of 2.50 % and the flavoured yoghurt
(85:15) recorded the lowest value (0-5 %). There was
significant (p<0.0.5) difference between the yoghurt
samples. The crude fat values reported decreased with
increase in the addition of Julie mango juice. The fat content
of yoghurt is dependent on the type of yoghurt produced, be
it full fat yoghurt containing >3 % fat content, low/reduced
fat yoghurt containing 0.5-2.5 % fat content or non fat
yoghurt containing <0.5 % [21]. Hence the formulated Julie
mango juice flavoured yoghurt which had a fat content
ranging between 2.50-0.5 % could be referred to as
low/reduced fat yoghurt. The values recorded vary slightly
from the range of values (1.16 — 3.50) recorded in the study
of some yoghurt samples in Maseru, Lesotho [22] but far
lower than the range of values (9.8-9.6) recorded in the
production of fruity yoghurt with banana flavor [23].

3.2.1.3 Moisture Content

Table 3.1 showed the moisture content of the samples
ranging between 82.50-84.50 %. The high moisture content
recorded signifies the low shelf life of the yoghurt [9]. There
was significant (p<0.0.5) difference between the mean of
the yoghurt samples in this study. The moisture content of
the samples decreased with increase in the addition of Julie
mango fruit juice. By implication, the yoghurt should be
stored in a cool condition to avoid microbial spoilage [25,
26]. The moisture content recorded in this study agrees with
the range (<84.67) reported in the study of yoghurt using
carrot, pineapple and spiced yoghurt using ginger and
pepper fruit [26] but higher than the range (77.63-76.81)
reported in the analysis of the proximate composition,
acceptability and stability of probiotic dairy yoghurt
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containing cooking banana/matooke puree and lactobacillus
rhamnosus yoba [27].

3.2.1.4 Ash Content

The ash content, as shown in Table 3.1, ranged
between 1.80-1.00 %. These values decreased with
significant (p<0.0.5) difference as the addition of variable
levels of Julie mango fruit juice increased. This could be
ascribed to the substitution of milk with Julie mango fruit
juice. Milk is rich in minerals, which some are not present in
mango, hence, could have informed the decrease in the ash
content with the addition of Julie mango fruit juice [4].The
ash content reported in this study is similar to the results
(1.98 — 1.30) reported in the study of stirred yoghurt
flavoured with African star apple pulp [28] and higher than
the value (0.357) recorded for groundnut yoghurt [29].

3.2.1.5 Carbohydrate Content

The carbohydrate content of the yoghurt samples
ranged between 7.62 % in plain yoghurt, C (100:0) to 12.76
% in Ms (100:15) as presented in Table 3.1. There was
significant (p<0.0.5) difference between the yoghurt
samples. The increase in the carbohydrate content is
associated with increase/addition of Julie mango fruit juice.
This is because Julie mango fruits have high carbohydrate
content of 19.78 g/mg [23]. These results are similar to the
results (7.20 — 10.96) reported in the study of yoghurt
manufactured with Cow milk and Goat milk [30] but lower
than the value (18.2) reported for low fat yoghurt in the
study of Strawberry-Flavored Yogurts and Whey Beverages
[31].

3.2.2 Physico-chemical Compositions

3.2.2.1pH

The plain yoghurt, C (100:0) recorded the least value
(3.60) for pH, while the formulated yoghurts, CM3 (85:15)
and CM (90:10) both recorded the highest (3.80) values as
shown in Table 3.2. There was no significant (p<0.0.5)
difference between the yoghurt samples. The pH of the
samples increased with addition of Julie mango fruit juice.
This trend falls within the range of value (4.34 — 1.40)
recorded in the study carried out on various types of yoghurt
in Kano-Nigeria [32] and also lower than the range of value
(5.10-5.00) recorded in the study of Apple and Banana
blend yoghurt [6].

3.2.2.2 Total Titrable Acidity (TTA)

Statistical analysis of the yoghurt samples showed that
there was significant (p<0.0.5) difference between the mean
of the plain yoghurt and the variable formulated/flavoured
yoghurts. Table 3.2 recorded an increase in acidity as the
addition of Julie mango fruit juice increased. The plain
yoghurt C (100:0), recorded the highest value 1.00 + 0.03,
while the flavoured yoghurt CMj3 (85:15) recorded the least
value, 0.77 £ 0.01. The addition of Julie mango fruits juice
increased the pH but decreased the acidity of the yoghurt.
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This can be ascribed to the fact that the ascorbic acid of
fruits decreases as they ripen [4]. This trend differ slightly
from the range (0.64 — 0.85) reported in the comparative
study of Mango and Pawpaw flavoured yoghurt in Ethiopia
[33] but similar to the range of values (1.08 — 0.70) recorded
in the quality evaluation and acceptability of soy-yoghurt
with different colours and fruit flavours [34].

3.2.2.3 Total Solids.

Table 3.2 showed an increase in the total solid content
as the addition of Julie mango fruit juice increased. There
was significant (p<0.0.5) difference between the mean of
the yoghurt samples. The plain yoghurt, C (100:0), had the
least value of 15.50+0.04 while CM3 (85:15) had the highest
value (17.50 £0.00). However, the values are lower than the
value (26.51) recorded in the study of coconut yoghurt [35].

3.2.2.4 Total Solids non-Fat

The total solids non-fat recorded in Table 3.2 ranged
between 13.00+0.06-17.00£0.01. The plain yoghurt C
(100:0) recorded the highest value (13.00+0.06) while the
flavoured yoghurt CMs; (85:15) had the least value
(17.00£0.01). These values are higher than the minimum
requirement of 8.2 % (m/m) by NAFDAC [36] and 8.2 — 8.5
by FAO/WHO [37]. The total solids non-fat of the yoghurt
increased as the addition of Julie mango fruit juice
increased. There was significant (p<0.0.5) difference
between the mean of the yoghurt samples. These values are
lower than the range of values (16.85 — 21.68) obtained
from similar study of some yoghurt samples in Maseru,
Lesotho [22] but similar to the range of values (16.82 -
15.86) recorded in the study of yoghurt fortified with
Avocado pulp [38]. But it is important to state that
generally, the trend is the same (upward) as the addition of
the fruit flavour increased.

3.2.3 Determination of Vitamin and Mineral

3.2.3.1 Vitamin C Content

Table 3.3 shows the Vitamin C (ascorbic acid) content
which ranged between 18.50+0.02-24.00+0.00 in plain
yoghurt C, (100:0) and flavoured yoghurt, CM; (85:15)
respectively. There was significant (p<0.0.5) difference
between the mean of the yoghurt samples. The Vitamin C
(ascorbic acid) content of the yoghurt increased as the
addition of Julie mango fruit juice increased. A study of the
proximate composition and some physical attributes of three
mango (Mangifera indica L.) fruit varieties recorded the
Vitamin C content of Julie mango fruit to be 11.23+0.01
[24]. This finding gave the reason for the increase in the
vitamin C content in the yoghurt samples. The range of
Vitamin C content reported in this study varied slightly from
the range (22.20 - 27.79) from similar study on the
flavouring of yoghurt with African bush mango juice and
pulp [4], but far less than the range (128.9 — 150.7 mg)
reported in the study of chemical, physiochemical
compositions of yoghurts produced from blends of cow milk
and pineapple juice [39].
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3.2.3.2 Calcium Content

Calcium is an important component of a healthy diet
and minerals necessary for life build and to maintain strong
bones and teeth and performance of other physical
functions, such as muscle control and blood circulation.
Milk and milk products are some of the natural and the best
sources of calcium [40].

Statistical analysis showed that there was significant
(p<0.0.5) difference between the mean of the yoghurt
samples. Table 3.3 showed the range (25.36+0.01 -
57.06+0.01) of the plain yoghurt, C (100:0) and the
flavoured yoghurt with the highest value and flavoured
yoghurt CMs, (85:15) with the least value. The calcium
content of the yoghurt samples decreased with increase in
the addition of Julie mango fruit juice. This trend could be
attributed to the low calcium content of Julie mango fruit
juice. The results differ with the range (44.43 — 33.58) of
results recorded from the Production and evaluation of
yoghurt flavoured with fresh and dried cashew (Anacardium
occidentale) apple pulp [11]. And also differ significantly
from the required calcium standard for low fat yoghurt; 120
mg/100 g [41].

V. CONCLUSION

Compared to milk, yogurt has high nutrient density
and more nutritious. It is effective in the treatment of lactose
intolerance (due to the fermentation of lactose), diabetes,
obesity, infantic diarrhea, constipation, urogenital infections,
and reduction of serum cholesterol to mention but a few
[42]. The addition of a known delicious Julie mango fruit
juice further boosted the health image of the yoghurt
produced and the vitamin C content which is vital in the
fight against iron deficiency. Although, all samples
exhibited small variations in most of their proximate
compositions and physiochemical properties, their values
are in the acceptable ranges. But it is important to state that
all the yoghurt samples in this study met yoghurt standard
and acceptability index. Hence they could be hitherto
modified to meet consumers’ acceptability. These
formulations and quality findings may be useful for yoghurt
industries to produce new variety of yoghurts.

ACKNOWLEDGEMENTS

The authors would like to thank Benue State
University, Makurdi for its general support.

Competing Interest
The authors have declared that no competing interest
exists.

WWW.ijisrt.com 549


http://www.ijisrt.com/

Volume 6, Issue 3, March — 2021

(1]

[2].

[3].

(41

[5].

[6].

(71

[8].

[9].

[10].

[11].

[12].

NISRT21MAR368

REFERENCES

Chandan, R. C., Gandhi, A., & Shah, N. P. (2017).
Yogurt in Health and Disease Prevention. Elsevier Inc,
http://dx.doi.org/10.1016/B978-0-12-805134-4.00001-
8.

Nusrat, H. (2015). Development of Improved Quality
Yogurt in terms of Texture, Flavor, Food Value and
Low Cost. A Dissertation Submitted to the Brac
University for Partial Fulfillment of the Requirement
for the Degree of Master of Science (M.Sc.) in
Biotechnology, Dhaka.

Anila, L. M. (2016). Development of good quality of
yogurt in terms of texture, appearance, color, taste and
determination of fat percentage in milk and yogurt. A
Dissertation submitted to the Brac University for
Partial Fulfillment of the Requirement for the Degree
of Bachelor of Science (B.Sc) in Microbiology,
Mohakhali-Dahka

Mbaeyi-Nwaoha, I. E., Umeh, L. C., Igbokwe, C. J.,
Obodoechi C. M., & Okoronkwo, N. C. (2017).
Production and Quality Evaluation of Flavoured
Yoghurt from Graded Levels of Sweet Variety of
African Bush Mango "Ugiri" (Irvingia gabonensis)
Juice and Pulp. Food Science and Technology. 5 (2),
56-69. DOI: 10.13189/fst.2017.050203

David, B. F. (2003). Yoghurt making illustration. In:
Biology and Chemistry” Clermont Science College,
Batavia, 45-103

Mahmood, A., Abbas N., & Gilani, A. H, (2008).
Quality of Stirred Buffalo milk Blended with Apple
and Banana fruits. Pakistan Journal of Agricultural
Science, 45(2), 275- 279.

Coisson, J. D., Travaglia, F., Piana, G., Capasso, M.,
& Arlorio, M. ( 2005). Euterpeoleracea juice as a
functional pigment for yogurt. Food Research
International. 38, 893-897.
www.elsevier.com/locate/foodres.

Okaka, J. C. (2005). Fruit and vegetables processing
In: Handling, storage and processing of plant foods,
OCJ Academic publishers, Enugu. 199 — 223.

Ubwa, S. T., Ishu, M. O., Offem, J. O., Tyohemba, R.
L., & Igbum, G. O. (2014). Proximate Composition
and some Physical Attributes of Three Mango
(Mangifera indica L.) Fruit Varieties. International
Journal of Agronomy and Agricultural Research
(IJAAR). 4(2), 21-29. http://www.innspub.net
Woodroff, J., & Luh, B. (1986). Commercial fruit
processing, 2nd ed. Chapman and Hall, London. 18 —
21.

Mbaeyi-Nwaoha, |. E., & Iwezor-Godwin, L. C.
(2015). Production and evaluation of yoghurt
flavoured with fresh and dried cashew (Anacardium
occidentale) apple pulp. African Journal of Food
Science and Technology. 6(8), 234-246. DOI:
http:/dx.doi.org/10.14303/ajfst.2015.075

Hossain, N. Md., Fakruddin, Md., & Nurul, 1. Md.
(2012). Quality Comparison and Acceptability of
Yoghurt with Different Fruit Juices, Journal of Food
Processing & Technology, 3(8), 2157- 7110 DOI:
10.4172/2157-7110.1000171.

[13].

[14].

[15].

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

[25].

[26].

WWW.ijisrt.com

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

AOAC (2010). Official methods of Analysis of
Association of Official Analytical Chemists 18th ed.,
Published by AOAC International, Gaithersburg,
Maryland, USA.

Food and Agriculture Organization of the United
Nations (FAO). (2004). “Production of fruits and
vegetables and share in the world”. Available in: <
http://faostat.fao. org/site/339/default.aspx>.

Manual of methods of Analysis of foods Milk and
Food safety and standards authority of India (FSSAI),
(2012). Ministry of health and family welfare
Government of India , New Delhi.

Igbabul, B., Shember, J, & Amove, J. (2014).
Physicochemical, microbiological and  sensory
evaluation of yoghurt sold in Marurdi metropolis.
African Journal of Food Science and Technology, 5,
129-135.

Oshorne, D. R., & Voogt, P. (1978). The analysis of
nutrients in Foods, 6th edition Academic Press, New
York. 251.

Oyenuga, V. A. (1968). Nigeria™s Foods and Feeding
Stuff, their Chemistry and Nutritive Value, University
Press, Ibadan, Nigeria. 9 - 16.

Amal, A. M., Eman, A. M. M., & Nahla, S. Z. (2016).
Fruit Flavored Yoghurt: Chemical, Functional and
Rheological Properties. International Journal of
Environmental & Agriculture Research (IJOEAR) Vol.
2(5): 2454-1850.

Othman, N., Hazren, A. H., &, Suleiman, N. (2019).
physicochemical properties and sensory evaluation of
yogurt nutritionally enriched with papaya. Food
Research., elSSN: 2550-2166.

Kumar, P., & Mishra, H. N. (2004). Mango soy
fortified set yoghurt: Effect of stabilizer addition on
physicochemical, sensory and textural properties,
Food Chem. 87, 501-507.

Kemelo, S. M., Manoharan, K. P., Puleng, M., &
Moeketsi, N. (2019). Analysis of Proximate
Compositions and Physiochemical Properties of Some
Yoghurt Samples from Maseru, Lesotho. Journal of
Food Science and Nutrition Research. 2 (3), 245-252.
DOI: 10.26502/jfsnr.2642-11000023.

Peiman, A., Mehran, M., & Rabehe I. A. (2011). The
production of fruity yoghurt with banana flavor. 2nd
International Conference on Environmental Science
and Technology, vol 6.

Nwofia, G. E., Nwogwu, N., & Nwofia, K. B. (2012).
Nutritional variations in fruits and seeds of pumpkins
(Cucurbita  Spp);  Accessions  from  Nigeria.
Pakistanian Journal of Nutrition. 11(10), 848-858.
Abulude, F. O., Eluyode, O. S., Adesanya, W. O,
Elemide, O. A., & Koumah, T. (2006). Proximate and
selected mineral composition of Mangifera indica and
Persia americana seeds found in Nigeria. Agricultural
Journal, 1: 72-76.

Ihemeje, A., Nwachukwu, C. N., & Ekwe, C. C.
(2015). Production and Quality Evaluation of
Yoghurts using Carrot, Pineapple and spiced with
Yoghurt using Ginger and Pepper Fruit, Academic
Journals. 9 (3), 163-169. DOl:
10.5897/AJFS2014.1244.

550


http://www.ijisrt.com/
http://dx.doi.org/10.1016/B978-0-12-805134-4.00001-8
http://dx.doi.org/10.1016/B978-0-12-805134-4.00001-8
http://www.elsevier.com/locate/foodres
http://www.innspub.net/

Volume 6, Issue 3, March — 2021

[27].

[28].

[29].

[30].

[31].

[32].

[33].

[34].

[35].

[36].

[37].

[38].

NISRT21MAR368

Ivan, M. M., & Shamim, W. B. (2018). Proximate
composition, acceptability and stability of probiotic
dairy yoghurtcontaining cooking banana/matooke
puree and lactobacillus rhamnosus yoba. Journal of
Microbiology, Biotechnology and Food Science. 7 (4)
343-34. doi: 10.15414/jmbfs.2018.7.4.343-347

Eze, C. M., Aremu, K. O., Asogwa, I. S., Obeta, N. A,
Joseph, C. D., & lbrahim, A. N. (2020). Proximate,
Physicochemical and Sensory Attributes of Stirred
Yoghurt Flavoured with African Star Apple Pulp
(Chrysophyllum albidum). Asian Food Science
Journal. 16 4), 9-23. DOl:
10.9734/AFSJ/2020/v16i430177.

Omer, F. G., & Ahmet, F. A. (2018)Physico-chemical
and sensorial properties of groundnut milk and it’s
yoghurt. Journal of Food Measurement and
Characterization, https://doi.org/10.1007/s11694-018-
9814-4

Ehirim, F. N., & Onyeneke E. N. (2013). Physico —
Chemical and Organoleptic Properties of Yoghurt
Manufactured with Cow Milk and Goat Milk.
Academic Research International Vol. 4 (3).
www.savap.org.p k

Janiaski, D. R., Pimentel, A. G. Cruz, T. C., &
Prudencio, S. H. (2016). Strawberry-Flavored Yogurts
and Whey Beverages:what is the Sensory Profile of the
Ideal Product? American Dairy Science Association,
99:5273-5283, http://dx.doi.org/10.3168/jds.2015-
10097

Omola, E. M., Kawo, A. H., & Shamsudden, U.
(2014). Physico-Chemical, Sensory and
Microbiological Qualities of Yoghurt Brands Sold in
Kano Metropolis, Nigeria. Bayero Journal of Pure and
Applied Sciences. 7(2), 26 - 30.
http://dx.doi.org/10.4314/bajopas.v7i2.6

Getenesh, T., Abdi, K., Zerihun, A., Bilatu, A., &
Firew, K. (2017). Development of Fruit Flavored
Yoghurt with Mango (Mangifera indica L.) and
Papaya (Carica papaya L.) Fruits Juices. Food Science
and  Quality Management. 62, 2225-0557.
https://www.researchgate.net/publication/322887427.
Osundahunsi, O. F., Amosu, D., & Ifesan, B. O. T.
(2007). Quality evaluation and acceptability of soy-
yoghurt with different colours and fruit flavours.
American Journal of food Technology, 2(4); 273-280
Priya, S. R., & Lalitha, R. (2016). Preparation and
Quality Assessment of Yoghurt Prepared from Dairy
Milk and Coconut (Cocos nucifera, L) Milk. Cord, 32

1)
National Agency for Food and Drug Administration
and Control (NAFDAC)(2019). Milk and dairy

products regulations.

Food and Agriculture Organization of the United
Nations (FAO). (2004). “Production of fruits and
vegetables and share in the world”. Available in: <
http://faostat.fao. org/site/339/default.aspx>.
Gunawardhana, W. A. D. C., & Dilrukshi, H. N. N.
(2016) Development of Yoghurt Drink Enriched with
Avocado Pulp (Persea americana). International
Journal of Advanced Scientific Research and
Management, Vol. 1 Issue 9

[39].

[40].
[41].

[42].

WWW.ijisrt.com

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

Okudu, H. O., & Okolie, V. U. (2019). Chemical
Physicochemical Compositions of Yoghurts Produced
from Blends of Cow Milk and Pineapple Juice.
Nigerian Journal of Nutritional Sciences, 40;2
Calcium Volumetric Method (2014). www.gafta.com
/Accessed 19th June, 2020.

Butriss J. (2003). Dietary Importance, British Nutrition
Foundation, London. Elsevier Science.

Hashemi, F. S., Gharibzahedi, S. M. T, &
Hamishehkar, H. (2015). The effect of high methoxyl
pectin and gellan including psyllium gel on Doogh
stability. RSC Adv 5:42346-42353

551


http://www.ijisrt.com/
http://dx.doi.org/10.4314/bajopas.v7i2.6
https://www.researchgate.net/publication/322887427

