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ABSTRACT

Background: With the rise in the cost of commercial cocoa beverages nationwide, its pertinent to produce
alternative cocoa beverages that can supply nutrients for the nourishment of the body as against the usual
sugar-dense commercial beverages in the market

Objective: The nutritional composition and sensory attribute of cocoa-based beverage produced from cocoa
beans, soybean, sorghum leaves and date fruit were assessed

Method: The Soybean, Sorghum leaf, date fruit and Cocoa beans were procured from King's Market and
Okunriboye Merchant Company in Owo Local Government Area, Ondo State respectively. Products were
formulated as follows: Sample CSDS, (70% Cocoa beans; 20% Soybean; 5% date fruit; 5% sorghum leaves,
CSDS, (60% Cocoa beans; 25% Soybean; 10% date fruit; 5% sorghum leaves), CSDS, (50% Cocoa beans;
30% Soybean; 15% date fruit; 5% sorghum leaves), CSDS,(40% Cocoa beans; 35% Soybean; 20% date
fruit; 5% sorghum leaves) and CCBB was used as control. Samples were subjected to chemical analyses
and instrumental analysis according to standard. Analysis of variance using Statistical Package for Social
Science (SPSS) version 23 was performed. Significance was accepted at P<0.05.

Result: Findings shows that the protein, selenium, sodium and vitamin B, were significantly (p<0.05) higher
in the products than the control sample while vitamin C, vitamin B,, B, B,, B, and B,, calcium, iron and zinc
were significantly (p<0.05) higher in the control than the formulated products. Sample CSDS, had the
highest (503mg) potassium while CSDS ,was the most accepted in terms of colour

Conclusion: The formulated beverages had appreciable amount of protein, fat, sodium, potassium,
phosphorus, selenium, zinc and thiamin. Acceptability in all the parameters increases with increase in the
addition soybeans flour.
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INTRODUCTION

Beverages are liquid foods that serve as a source
of both fluids and nutrients that refresh and
nourish the body (1).
companies in Nigeria majorly produced product

Beverage manufacturing

that provide mainly energy for daily manual work

without necessarily consideration for other
nutrients. Most beverages in Nigeria are made up
of about 90% water, sugar, favouring agents and
sometimes preservatives (1) which make
unsuitable for consumption with people with
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cardio-metabolic diseases (2,3). The common
beverage produced from animal milk was
reported to have bad cholesterol which may lead
to hypertension (4). Elevation in the activity of
nutritional antioxidants over the damaging effects
of prooxidants has the potential to attenuate
these diseases (5,6).

There are also epidemiological evidences and
interventional studies to correlate higher level of
antioxidant-rich food uptake with lower incidence
of cardiovascular diseases (5,6).

The high prevalence of diet-related non-
communicable diseases as a result of nutrition
transition currently witnessing in Nigeria called
for urgent need for food and beverage
manufacturing companies to be caution on some
nutrient content of their products most especially
beverages consumed by Nigerians. Poor dietary
pattern via consumption of excess refined sugar,
excessive salt and fat intake couple with lack of
physical activities are bane for the development of
non-communicable diseases. The major strategy
for prevention and treatment of NCDs is lifestyle
modification, including controlled diet and
physical activities (7,8). Developing countries are
faced with the challenge of an increasing
proportion of diet-related noncommunicable
diseases like diabetes mellitus, cancer,
cardiovascular diseases, and ftriple burden of
malnutrition (9,10).

Cocoa (Theobroma cacao) is one of Nigeria's
major cash crops and its products have been
reported to be rich sources of flavonoids known as
procyanidins (11). Nigeria is among the top
producers of cocoa in the world with increase in
production from 367,000-421,300 tones (12).
Cocoa-based beverages are very common food
drinks in Nigeria. These cocoa beverages are
known to contain essential minerals such as iron,
calcium, phosphorus and vitamins and rich in
energy most of which are from refined sugar and
sweeteners (13).

Soybean (Glycine max) is a cheap, nutritious
leguminous plant popularly used for its high
protein and oil content, it's the only beans in the
leguminous family with a favourable amino acid
composition and significant use of these soy
products are found to have a reduced risk of
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cancer and postmenopausal symptoms. Also,
plant sterols similar in structure to cholesterol are
found in soybeans oil and have been found to
reduce low density Cholesterol (14).

Soybean, by virtue of its high protein content and
generous amount of essential amino acids
especially lysine, tryptophan and threonine, has
been identified as a premier crop in finding
solutions to problems of malnutrition and is being
used as an alternative to animal milk in Nigeria
(15).

Date palm (Phoenix dactylifera L) is the major fruit
crop in the kingdom of Saudi Arabia. It is one of
the sweetest fruits found in the world with good
sources of macro elements like calcium,
phosphorus, potassium and magnesium (16). It's
a sugar substitute fruit and it duplicate the effect
of sugar with taste but usually with less energy as
observed in most fruits, Hence, the addition of
date fruit to the composition of the formulated
cocoa-based product.

Sorghum (Sorghum bicolour) is the fifth most
important cereals crops in the world after rice
wheat, corn and barley and it serves as the main
cereal food for over 750 million people living in
semi - arid tropical region of Africa, Asia and Latin
America (17). Sorghum leaf is a nutrient pack leaf
with a great colour similar to chocolate and
contains an appreciable quantity of nutrient (18).
With the rise in cost of commercial cocoa
beverages nationwide, couple with high
prevalence of metabolic syndrome and it risk
factor, it is pertinent to produce alternative cocoa
beverages that can supply nutrients for the
nourishment of the body devoid of refined sugar
as against the usual sugar dense commercial
beverage in market which is a risk factor for non-
communicable diseases. The potential of cocoa
beans, soybean, sorghum leaves and date fruit in
beverage production as well as the nutritional
and sensory characteristics of the processed
beverage was investigated.

MATERIALS AND METHOD

Procurement of Raw Materials

Fresh matured ripe cocoa pod was purchased
from Okunriboye Merchant company Nig. Lid
while Soybean, Sorghum leaf and date fruit were



procured from King's Market in Owo Local
Government Area of Ondo State respectively.

Production of cocoa beans flour

The cocoa beans were separated from the outer
coat, defatted and later oven dried at 50° for
12hours. Milled into powder using an attrition
milling machine to a smooth texture of 450mcg
particle size and was sieved using a sieve of
300mcg hole size to remove coarse material. The
resultant fine powder was packaged in polythene
bags and stored in air-tight container and kept in
the fridge for formulation (Figure 1).

Production of Soybean Flour

This was produced according to the methods of
(19). Soybean was cleaned and sorted, washed
and boiled in water at 100°C for 30 min. It was
dehulled manually, sundried for five days and
milled into flour using attrition milling machine
and was sieved to remove coarse material. The
resultant fine flour was packaged in polythene
bags and stored in air-tight container and kept in
the fridge

for further use (Figure 1).

Production of Date Fruit

Matured date fruits were cleaned manually (to
remove, stones, damaged and immature seeds),
the cleaned fruit was washed with portable water
to remove dirt's and particulate contaminant. The
date fruits were dissed and spread on a stainless
tray, covered with mucilling cloth and was kept in
sun dried for 72hrs and later oven dry for 24hours
at 60 to ensure a lower moisture content of 15%
using a digital moisture meter. The dried Date
fruit was crushed and milled with upgraded
attrition milling machine to a smooth texture of
400mcg particle size and was sieved through a
screen cloth (300mcg) particle size to produce
flour date fruits. The date fruits flour was sealed in
polythene bags and stored at room temperature
(25°C) for further analysis (Figure 1).

Production of sorghum leaves

Sorghum leaves were cleaned (remove stones
and immature leaves), the cleaned Sorghum
leaves were washed with portable water to

remove dirt's and particulate contaminant. The
Sorghum leaves were dissed and spread on a
stainless tray, covered with mucilling cloth and
was kept in sun dried for 72hrs and later oven dry
for 24hours at 60™ to ensure a lower moisture
content of 15% using a digital moisture meter
(Figure 1).

Proximate Analysis

The standard method of AOAC (20) was used to
determine the proximate content of the samples.
The hot air oven method was used to determine
the moisture content; Protein was determined
using the Kjeldahl method of protein analysis. Fat
was determined by the Soxhlet method of fat
extraction, while ash was obtained by weighing
5g of the sample into a tarred porcelain crucible.
The crucible and its content were then transferred
into a muffle furnace set at 550°C for 6hours until
ash content was obtained. The crude fibre was
determined, weighing 2.0g of each sample was
weighed into separate beakers while total
carbohydrate content was obtained by difference
(20) (table 2)

Determination of mineral and vitamin
analysis

Minerals determination was carried out in a dilute
solution of the ashed samples according to the
method outlined in AOAC (20). Potassium was
determined by flame photometry (20),
phosphorus by colorimetric method (20) while
Atomic Absorption Spectrophotometer (Buck
Scientific, Model 210) was used for Iron, Calcium,
iodine, sodium, Zinc, Copper, Manganese and
Magnesium (table 3). Water soluble vitamins such
as thiamin, riboflavin, niacin, pantothenic acid,
pyridoxine and folic acid were determined using
the AOAC method of analysis (20). Each analysis
was carried out in duplicates on all the samples,
while vitamin C was determined using the method
described by Rutkowski and Grzegorczyk (2007)
(table 4).

Sensory evaluation of the cocoa-based
samples

A structured questionnaire was used to collect
information from 20 panelists on the sensory
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characteristics of the formulated cocoa-based
beverages. The samples were coded as CSDS,
CSDS, CSDS, CSDS, and CCBB and presented to
the panelists who were staff and students
recruited from the faculty of Applied Sciences,
Rufus Giwa Polytechnic, Owo. The panelists were
seated comfortably at the sensory unit of the
department, and each panelist was served with a
separate cup of the prepared beverage and
teaspoon served at the same temperature (30°C)
in line with method described by (21) (table 5).

Statistical Analysis

The results were expressed as mean * standard
deviation, and the test for statistical significance
was carried out using a one-way analysis of
variance (ANOVA). The Statistical Package for
Social Sciences (SPSS, Version 20) software
determined significant differences. Significant
means were separated using Duncan's New
Multiple Range Test (DNMRT), and differences
were considered significant at p<0.05

RESULTS

Findings from the proximate analysis shows that
sample CSDS, (12.02%) was significantly
(p<0.05). had the highest value in moisture
content. The ash content of the samples increases
significantly (p<0.05) with the decrease in the
quantity of cocoa in the formulation. Sample
CSDS, had the highest (3.49%) ash content. The
fat content decreases with the reduction in the
percentage of cocoa bean used in the
formulation. Sample CSDS, with highest
percentage of cocoa seed had 16.24g of fat which
is the highest and it was significant (p<0.05)
compared to other samples. Fibre content of the
cocoa beverage was low in all the samples while
the protein content of the beverage increases with
increase in the amount of soybean ratio in the
formulation.
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Mineral content of the Cocoa beverage

In terms of mineral content, Sample CSDS, was
significantly difference (p<0.05) from other
samples and contained the highest value of
sodium (228mg/100g) calcium (117mg/100g)
and potassium (503mg/100g) content while
magnesium was significantly (p<0.05) higher in
sample CSDS, (26.35mg/100g), and CSDS, had
the least value (22.47mg). Sample CSDS, had the
highest value for phosphorus content (81mg),
while sample CSDS, had the least value
(72mg/100g). The control sample CCBB had the
least value for Na (110mg/100g). Calcium, Zinc
and Iron was significantly (p<0.05) higher in the
control sample compared to the formulated
products. All the formulated product was
significantly (p<0.05) higher in selenium
compared to the control sample.

The vitamin content of the samples revealed that
vitamin B, (17.91mg/100g), Vitamin B,
(0.14mg/100g), Vitamin B, (2.61mg/100g), folic
acid and (217mcg/100g) and pantothenic acid
(0.31mg/100g) were significantly (p<0.05)
higher in sample CSDS,. But was significantly
(p<0.05) lower than control samples (CCBB)
except in vitamin B,. Vitamin C content of the
cocoa-based was significantly (p<0.05) higher in
the control samples than the formulated
beverage samples.

The result of the mean sensory scores is presented
in Table 4. The scores for overall acceptability
revealed that the control (8.9841.029) was the
most accepted sample. Sample CSDS, was the
most accepted in terms of colour. The
acceptability was significantly (P<0.05) than the
control samples. Acceptability in all the
parameters increases with increase in the
addition soybeans flour. Sample CSDS, could
stand shoulder to shoulder with control sample in
terms of acceptability in all parameters.
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Table 1: Formulation of cocoa-based beverages in percentage (%)

Samples Cocoa beans Soybean Date fruit Sorghum leaves
CsDS, 70 20 5

CSDS; 60 25 10 5

CSDS; 50 30 15 5

CSDS, 40 35 20 5

CCBB Commercial cocoa beverage
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Figure 2: shows the content of sample CSDS, and CSDS,

Figure 3: shows the content of sample CSDS,and CSDS,

Table 2: Proximate composition of cocoa-based beverages

Nutrients

Samples code

Moisture (g)
Ash (g)

Fat (g)
Fibre (g)
Protein (g)

Proximate ¢g/100g

Carbohydrate (g)

CSDS,
11.15+.042¢
2.80+.012¢
16.24+.004°
2.04+.019¢
8.63+.019¢
59.11+.060°¢

CSDS;
12.02+.021°
3.41+.004¢
15.56+.007"
1.95+.012¢
8.81+.003¢
56.93+.034¢

CSDS;
11.37+.028°
3.46+.002°
11.16+.016¢
2.18+.010°
10.76+.001°
61.40+.038°

CSDS,
11.08+.028¢
3.49+.009°
12.29+.002¢
2.15+.010°
10.93+.011°
60.03+.021"

CCBB
ND
ND
6.40
3.10
8.10
76.0
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Values are mean * standard deviation of duplicate analyses. Values with the same superscript in the
same columns are statistically not significant at (P<0.05). Key; €CSDS, =, 70% Cocoa beans;
20% Soybean; 5% date fruit; 5% sorghum leaves CSDS, = 60% beans; 25% Soybean; 10% date fruit;

5% sorghum leaves CSDS, = 50% Cocoa beans; 30% Soybean; 15% date fruit; 5% sorghum leaves,
CSDS, = 40% Cocoa beans; 35% Soybean; 20% date fruit; 5% sorghum leaves, ND= Not determine
CCBB= Commercial cocoa-based beverages

Table 2: Mineral composition of cocoa-based beverages

Mineral CSDS, CSDS, CSDS; CSDS. CCBB
Na (mg/100g)  216.30+0.141° 228.50+0.282° 194.90+0.141¢ 203.50+0.14° 110.0
Ca (mg/100g)  135.70+0.282¢ 177.50+0.424° 120.55+0.070° 150.60+.28>  900.0
K (mg/100g) 503.60+0.141° 479.85+0.353° 435.30+0.141¢ 489.95+0.35> ND
Zn (mg/100g) 2.1740.002°  2.41+ 0.004°  1.95+0.010°  2.15+0.005°  11.30
Mg (mg/100g)  30.91+0.004°  27.64+0.003° 25.98+0.007¢ 28.53+0.00° ND
Se (mcg/100g)  49.00+0.002¢  50.00+0.005°  54.00+0.004° 52.00+0.00°  45.00
Fe (mg/100g) 2.06+0.012° 1.7140.007¢  1.91+0.004®  1.52+0.00°  16.50
Cu(mg/100g)  0.24+0.005°  0.28+0.007>°  0.31+0.002°  0.31+0.00°  ND
P (mg/100g) 77.30+0.002¢  81.56+ 0.004° 72.45+ 0.005¢ 79.50+0.00° ND
lodine(mg/100g) 4.17+0.002°>  4.32+0.014°  3.68+0.014c  3.42+0.00°  ND

lodine(mg/100g)4.17+0.002°4.32+0.014°3.68+0.014°3.42+0.00°NDValues are
mean * standard deviation of duplicate analyses. Values with the same superscript in the same columns
are statistically not significant at (P<0.05). Key; €CSDS, =, 70% Cocoa beans; 20% Soybean; 5% date
fruit; 5% sorghum leaves €CSDS, = 60% beans; 25% Soybean; 10% date fruit; 5% sorghum leaves
CSDS, = 50% Cocoa beans; 30% Soybean; 15% date fruit; 5% sorghum leaves, CSDS, = 40%
Cocoa beans; 35% Soybean; 20% date fruit; 5% sorghum leaves, ND= Not determine

Table 3: Vitamin composition of cocoa-based beverages

Vitamins CSDS, CSDS, CSDS; CSDS, CCBB
B1 (mg/100g)  15.73+ 0.005° 17.91+0.003° 15.52+0.014° 14.68+0.002¢ 1.90
B, (mg/100g) 0.11+0.049" 0.14+0.005°  0.09 +0.002° 0.10.+0.002°  2.10
Bs (mg/100g) 2.16+0.004>  2.61+0.002°  1.91+0.007¢  2.10+0.011¢  25.0
Bs (mg/100g) 0.27+0.004° 0.31+0.002° 0.23+0.001¢  0.25+0.001  12.5
Bs (mg/100g) 0.19+0.002¢ 0.22+0.003°  0.17+0.004¢  0.20+0.004>  1.50
By (mcg/100g)  210.4540.212° 217.05+0.21° 203.55+0.21¢ 208.40+0.02° 300
Vit C (mg/100g) 15.00+0.216°  11.00+0.112° 14.00+0.312° 12.00+0.232° 50.0

Values are mean = standard deviation of duplicate analyses. Values with the same superscript in the

same columns are statistically not significant at (P<0.05). Key; €CSDS, =, 70% Cocoa beans;
20% Soybean; 5% date fruit; 5% sorghum leaves €CSDS, = 60% beans; 25% Soybean; 10% date fruit;
5% sorghum leaves €CSDS, = 50% Cocoa beans; 30% Soybean; 15% date fruit; 5% sorghum leaves,

CSDS, = 40% Cocoa beans; 35% Soybean; 20% date fruit; 5% sorghum leaves,
CCBB= Commercial cocoa-based beverages.
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Table 5: Sensory attribute of cocoa-based beverages

Sensory attributes CSDS; CSDS., CSDS; CSDS, CCBB

Flavour 6.07+0.632¢ 6.47+2.719° 6.60+1.494> 7.33+1.174° 8.20+1.114°
Aroma 6.40+0.632° 6.60+1.420° 7.13+1.853¢ 7.33+1.989° 8.23+1.919°
Mouth feel 5.60+0.699¢ 6.30+1.626° 6.89+1.838"° 7.27+2.201° 8.88+2.201°
Taste 5.87+0.949¢ 6.00+1.484> 6.91+2.163> 7.27+1.080° 8.95+1.060°
Colour 5.93+1.687° 6.67+2.058 7.60+2.541«¢ 8.25+2.506° 8.10+2.516°
Overall acceptability 5.80+1.370¢ 6.40+1.252¢ 7.07+1.160° 7.47+1.059° 8.98+1.029°

Values are mean = standard deviation of duplicate analyses. Values with the same superscript in the

same columns are statistically not significant at (P<0.05). Key; €CSDS, =, 70% Cocoa beans;

20% Soybean; 5% date fruit; 5% sorghum leaves €CSDS, = 60% beans; 25% Soybean; 10% date fruit;
5% sorghum leaves CSDS, = 50% Cocoa beans; 30% Soybean; 15% date fruit; 5% sorghum leaves,
CSDS, = 40% Cocoa beans; 35% Soybean; 20% date fruit; 5% sorghum leaves,

CCBB= Commercial cocoa-based beverage

DISCUSSION

Cocoa-based powder is dense in nutrients,
including minerals such as iron, zinc, selenium,
and magnesium (11). Study has suggested that
adding more cocoa powder to our diet helps to
improve attention, working memory, and general
cognition. It may also restore cognitive
performance in people with insomnia (22). The
study examined the nutritional composition, and
sensory attributes of cocoa-based beverages
produced from cocoa beans, soybean, sorghum
leaves, and date fruit. Moisture content from the
results revealed that none of the formulated
samples meet the approved standard moisture of
less than 10% or flour or powder food products.
There is a tendency for microbial growth, increase
deterioration, and reduce Shelf life (22,23).
Cocoa powder is hygroscopic and deliquescent in
nature. That is, it has the ability to absorb water
and cause loss in flavour and deterioration (24).
Good packaging and storage conditions are
essential to preventing the take-up of moisture
(25). Moisture content is an index of quality in the
food production industry. This suggest that there is
a need for improvement to reduce the water level
in the samples. Although the formulated samples
were not doing bad in terms of moisture content,
the result from this study is higher than the 6.56
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9/100 g reported by Galli, (26).

Most commercially available cocoa powders
contain between 10 and 24 % fat while the 10-12
% fat range is the most frequently used standard
(27). Only sample was closed-to standard
recommendation. The fat content of these
formulations was higher than the control sample.
The difference could be linked to the method of fat
extraction of cocoa beans prior to the processing
coupled with the fact that soybeans were added
being an oil seed. The higher fat content,
especially the unsaturated fat for which soybeans
and cocoa beans are known for are prone to
oxidation and shorten shelf-life of food products
(28). The protein content of the samples was
widely varied with samples CSDS, & CSDS, being
the highest value was significantly higher than the
protein content of the control sample. Variations
in cocoa beans and the addition of soybeans, a
legume could had been responsible for the high
protein seen in the formulation (29). The
composition of the ingredients was in the right
proportion considering the similar protein content
of the formulated samples and the control. The
fibre content in the samples ranged as 2.80-
3.49%. These values were all less than the value
reported in the literature for cocoa powder as
6.6g/100g (30). This high difference could be due



to the different sources of the cocoa beans since
similar methods of determination were used for
the analyses. The fibre content of the formulated
samples increases with an increase in the quantity
of date fruit used in the formulation. Dietary fiber
has been found to reduce the risk of cancer in the
digestive tract (31). The results also revealed an
appreciable amount of obtained as minerals. The
sodium content of samples was higher than the
control i.e., the commercially available cocoa
beverage. A similar result was obtained in cocoa
powder by Chukwuka (27) in his study. Sodium
functions in the maintenance of extracellular
fluids and blood pressure and is also required for
nerve and muscle functioning Badru, (32).
Calcium content reported in this study was lower
than the value obtained in the control sample. The
differences may be triggered by the fortification of
the control sample. Calcium aids in building
strong bones and teeth and its deficiency leads to
rickets and stunting in children (33). The
potassium content of the formulated samples was
relatively high. The potassium content reported in
this study was similar to the potassium content of
pure cocoa powder (503.6mg/100g) in the study
conducted by Al-Farsi, et al. (34). But higher than
the reported value for Potassium by Ogunledun
(35) is very important in that it is essential for
blood clothing and relaxation of muscles.
Potassium is required in the body for regulation of
fluid, muscle control and normal functioning of
the nerves (23). Zinc plays a central role in cell
division, protein synthesis and growth. Zinc is very
useful in protein synthesis, cellular differentiation
and replication, immunity and sexual functions
(23). In this study, the formulated samples had a
lower value compared to the control. The value
was similar to the value obtained from varieties of
cocoa powder in Nigeria (36). Magnesium
content was similar to what was obtained by Jinap
et al., (37) in cocoa powder. Magnesium helps in
the relaxation of nerves and muscles. It is also
essential for the formation of bone and clotting of
the blood Toniolo et al., (38). The result obtained
for selenium was significantly difference (p<0.05)
from the control. The formulated samples had an
exceptional quantity of selenium. Balogun &
Fetuga, (39) reported a different from this study.

Selenium is important for regulating muscle
contraction and helping with nerve function and
protecting the body from oxidative damage and
infection (25).
was lower than the control sample. Iron plays key

The iron content of the samples

role in the blood formation in the body. Similar
result was obtained by Asiedu (40), in cocoa
powder. In this study, appreciable quantity of
water-soluble vitamins was discovered in the
formulated samples were significantly (P<0.05)
lower than the value of the control sample except
in the thiamin content of the formulated samples.
The differences, of course can be attributed to the
fact that ingredients used in the preparation of the
commercial beverage which was the control used
in this study couple with the fact that most of the
commercial cocoa-based beverages had been
enriched during processing. On the other hand,
the formulated samples had an exceptional
higher content of thiamin, appreciable quantity of
folic acid and ascorbic acid, this could be
attributed to the high content of these nutrients in
date fruit and soybean which the major
ingredients in the formulation. The role of
vitamins is enormous in human nutrition, apart
from its energy releasing ability, vitamins regulate
the processes necessary for growth, reproduction,
and the maintenance of health (41). Result from
the sensory evaluation revealed that the control
sample was accepted the most in terms of taste,
aroma, mouth feel and general acceptability
except in colour in which sample CSDS, had the
highest score. This outcome was expected from
the panelist because the students and staff are
used to cocoa-based beverage. The acceptability
of the formulated products increases with the
increase in the percentage of the soybean and
date fruit usage in the study. However, the
formulated blends were significantly accepted
from the scores of the results obtained. In terms of
general acceptability, sample CSDS, could stand
shoulder to shoulder with control sample in terms
of acceptability in all parameters.

CONCLUSION

The result of this study has shown that alternative
coca-based beverage could be produced using
plant-based ingredient devoid of animal product
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such as milk, and white sugar and still get a
desirable healthy product as seen in this study.
The four formulated beverages had appreciable
amount of Protein, fat, sodium, potassium,
phosphorus, selenium, zinc and thiamin. But was
low in carbohydrate, calcium and iron, when
compared with the commercial product which is
the control sample. The acceptability of the
cocoa-based beverage produced compared well
with the commercial sample used for control with
exceptional preference in colour than the control
sample. The addition of date fruit and soybean
improved the acceptability of the product
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