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ABSTRACT

This research work covers the purchase of strawberry and vanilla-flavoured ice cream sourced locally from two
different ice creamery outlets within the Benin Metropolis, Edo State, Nigeria. This involves the determination
of the proximate composition (crude protein, crude fat, ash content, crude fibre, moisture, and carbohydrates
obtained by difference) and the mineral composition (potassium, magnesium, calcium, molybdenum, iron, zinc,
sodium, and copper) using the standard method. The physiochemical properties of both ice cream samples
(temperature, pH, total solids, and sugar content) were carried out using the standard method. The (66.90 and
57.80%), (12.10 and 11.80%), (4.07 and 3.99%), (2.50 and 2.20%), (1.01 and 1.10%)), and (13.41 and 23.11%) as
in moistutre contents, crude lipid, crude protein, crude fibre, ash content, and carbohydrate, respectively, were
obtained for strawberry and vanilla flavour ice cream. Copper, zinc, iron, magnesium, calcium, sodium, and
potassium were (0.23 and 0.24 mg/L), (1.27 and 1.28 mg/L), (2.20 and 2.22 mg/L), (0.49 and 0.50 mg/L), (2.90
and 2.90 mg/L), (3.66 and 3.67 mg/L), and (3.37 and 3.36 mg/L), respectively. The calotie contribution from
carbohydrate and protein was lower, while it was higher in fat. The micronutrient ratio was within the expected
range except for K/Na, Ca/Mg, and Ca/protein. The trace elements Zn, Cu, and Fe contributed the highest
petrcentage of micronutrients needed to meet the daily requirement for proper functioning and development of

a healthy body. Hence, itis recommended to be safe for consumption if taken cautiously and in moderation.

Keywords: Ice-cream, dietary contribution, micronutrient ratio, hidden hunger.

INTRODUCTION

Ice cream is a frozen snack or dessert made of
lipid particles, air cells, ice crystals, and a serum
with polysaccharides, proteins, lactose, vitamins,
and mineral salts. There are different flavours,
among which are vanilla, strawberry, and
chocolate. It may be served in a bowl and eaten
with a spoon or licked from edible wafer cones. Ice
cream is a high-fat food with at least 10% milk fat
but not more than 16% to be designated ice cream.
It is expected to have <20% milk solids, not fat
(MSNF) from milk (condensed, dry, whey,
evaporated, and cream milk), along with flavour,
stabilizer (>0.5%), and emulsifier.

Many industries manufacture ice cream at the
global level, such as General Mills, Unilever,
Nestle, Cold Stone Creamery, ef. (Grand View
Research, 2022). Ice cream is one of the most
popular end users of fast food across the globe
among consumers; quality lifestyles, different
flavours, and innovations are driving its demand.
The global ice cream market was valued at USD

79.0 billion in 2021 and is expected to expand at a
compound annual growth rate (CAGR) of 4.2%
from 2022 to 2030 (Grand View Research, 2022).
Ice cream production in Nigeria has recorded
impressive growth. The Nigerian ice cream
market recorded retail prices of USD 395 million
in 2015, with a forecast of 1.75 billion USD by
2025 at an increasing CAGR of 15.8% per annum
for the period 2020-2025 (Wmstrategy Blog,
2021).

Ice cream has carbohydrates, fats, and proteins, as
well as calcium, phosphorus, and vitamins A, B-1,
B-2, B-3, B-6, B-12, C, D, E, and K. While some
researchers have keyed into the nutritional
advantages and components of ice cream, recent
studies and literature entail just minute accounts
of the nutritional value of frozen foods, especially
those locally produced in Nigeria (Legassa, 2020).
As aresult, determining the nutritional value of ice
cream will assist in controlling the side effects
associated with hidden hunger.
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MATERIALSAND METHODS

All reagents: concentrated sulphuric acid,
potassium hydroxide, methanol, chloroform,
Kjeldahl's catalyst, concentrated hydrochloric
acid, alkaline phenate, sodium hypochlorite, and
sodium potassium tartrate were analytical grade.
These instruments: muffle furnace (Carbolite
Model), a drying oven (DHG-9023A Model), a
refractometer (Abbe DR-M2/15501A Model), a
pH meter (Jenway Model 3030), an atomic
absorption spectrometer (Buck Scientific
210VGP Model), and a flame photometer
(Sherwood Model 410) were used.

Source of Materials and Preparation

Cups of strawberry and vanilla-flavoured ice
cream were purchased from two different ice
creamery outlets at Ugbowo in Benin Metropolis
in October 2022. The samples were defrosted in
lukewarm water and transferred to reagent bottles,
with each bottle identified specifically for different
types of analysis. Then the samples were stored in
a freezer prior to use for preservation, and they
were used within three days.

Physiochemical Analysis

The physiochemical analysis was carried out to
determine the sugar levels, pH, and temperature.
The sugar level was analysed using a digital
refractometer. The melted ice cream was dropped
on the measuring hole of a portable
refractometer, and it was measured in Brix
according to Okamura ¢7 a/. (2016). The mercury-
in-glass thermometer was used to determine the
temperature. The pH meter was initially calibrated
with buffers 4 and 7 solutions before analysis of
the sample began. This was performed in triplicate
and in accordance with standard methods (Hanna
instrument, 2024).

Proximate Analysis

The proximate constitution of the ice cream
samples was investigated using the AOAC
methods for moisture, ash, total solids, crude
fibre, crude lipid, and crude protein (AOAC, 2005;
Ovonramwen, 2021). The percentage of
carbohydrates was calculated by taking the total
sum of all other parameter percentages
mentioned above and subtracting 100 (AOAC,
2005; Ovonramwen, 2021). They were all carried
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outin triplicate.

Estimation of Calorific Value

The calorific value was estimated from the values
gotten from Crude fat extract (CFE), Crude
protein (CP), and Total carbohydrate (TC)
multiplied with the United Kingdom Department
of Health constant (UKDH, 2013), as expressed
below in Equation 1.

Calorific Energy (CE) = (CFE x 9.00) + (CP x
4.00) + (TCx3.75) 1)

Mineral Analysis

The ash obtained from the proximate analysis was
dissolved with HCI (10 ml., 2 M), cooled, and
filtered. The filtrate was made up to the 100-mL
mark with distilled water in a volumetric flask. The
solution was then transferred to a cleaned and
dried reagent bottle, which was labelled accurately,
stored, and used for mineral determination. Mg,
Cu, Fe, Zn, and Ca were analysed using an atomic
absorption spectrometer (Buck Scientific, 210
VGP). Na and K in the same solution were
analysed using a flame spectrophotometer (Buck
Scientific 210VGP model-Buck Scientific
Equipment Inc). These were performed in
triplicate and according to the standard methods
(AOAC, 2005).

The percent daily value (DV) of minerals, total
carbohydrate and crude protein were calculated
using the Equation 2 shown below:

% DV Amount of minerals, total carbohydrate and crude protein
b =

Recommended daily value

Statistical analysis

The means, standard deviation, and one-way
ANOVA were carried out using Microsoft Excel
2016.

RESULTS AND DISCUSSION

The proximate composition of the ice cream
samples is presented as both means and standard
deviation (Table 1) and % calorific values (Table
2). The moisture content is a significant
constituent of the proximate analysis that helps
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quantify the amount of water in the sample. For
dairy products, the moisture contents of
strawberry (sample A) and vanilla (sample B) were
66.90 and 57.80%, respectively. The values of
sample A fell within the range of 63.03—68.46%
reported (De Meneses ezal., 2021). Meanwhile, the
value of sample B was within the range; this is
similar to the reported values 56.9, 60.5, and
57.9% in another authot's study (Choi and Shin,
2014). The water contents are needed to boost the
body's water for easy transportation, digestion,
and absorption of food. Theice creams are high in
water content. Hence, they will have a low shelf
life. The crude lipid of the strawberry sample
(12.10%) was a bit higher than that of the vanilla
sample (11.80%). However, there were no
significant differences between the two ice creams
(p>0.05). These two ice cream flavours fell within
the range of reported regular ice cream (Sim ez 4/,
2020; Hossain ez al., 2021) but were higher than the
value reported by another researcher (De Meneses
etal.,2021). The crude proteins from both samples
(4.07 and 3.99%) compared favourably with other
similar works of 3.99% (Batista ¢z a/, 2019). The
value was lower than what was reported by
(Hossain et al., 2021) but higher than 2.16-3.36%
(Ogo et al., 2021). In terms of the carbohydrate
contents of the samples, B was higher than that of
A. However, there were no significant differences
between the two ice creams (p > 0.05). Although
the value of vanilla flavour fell within the reported
value 23.42% of Ogo et al. (2021), the value of

strawberry was lower.

The crude fibre prevents a variety of health
disorders, such as diverticulosis, bowel function
disorder, constipation, and diarrhoea (Badgut.org,
2024). Also, it provides the bulkiness needed for
easy gastric emptying and dilution processes,
thereby preventing waste from staying too long in
the large intestine. The crude fibre content in
sample A (2.50 = 0.173%) was higher than those in
sample B (2.20 = 1.155%) but were within the
range 1.77-2.95 % reported (Ogo ezal., 2021).

The sample fat calorie contributions were higher
than the 20-35% recommended for a healthy diet
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(NHMRC, 2013). This might be linked to an
increased risk of obesity, coronary heart disease
and certain types of cancer (WHO, 2024). The
protein calorific values of the two samples did not
fall within the recommended health values of
10-35%, as needed to reduce the risk of chronic
diseases (NHMRC, 2013). Meanwhile, it will
supply its amino acids to some extent as protein
contributes to the growth of children and the
maintenance of tissues in adults. The strawberry
and wvanilla sample's carbohydrate calorie
contribution is lower than the 45-65%
recommended healthy function as needed to
reduce the risk of chronic diseases (NHMRC,
2013). The calorie contribution of the ice creams
from carbohydrates and protein was lower and the
fat contribution was higher to reduce the risk of
chronic heart diseases, overweight, stroke, high
blood pressure, cancer, diabetes, and others,
associated to calotie contribution. Hence, it
should be consumed moderately.

Ash is a gauge of minerals present in food. The
ash contents in the two samples 1.02 and 1.10%
are within the value 1.02 - 1.09% reported earlier
by Agustin ez al, (2021). The mineral contents are
reported as means and standard deviation (Table
3), the percentage daily value (%DV) of the
minerals (Table 4), and the mineral ratios (Table 5).
Sodium is needed for the proper conduct of nerve
impulses and to contract and relax muscles
(Harvard School, 2024). The difference in sodium
in the strawberry sample (3.66 mg/L) was not
significant at p>0.05 when compared to that of
the vanilla sample (3.67 mg/L), and both were
compared to their %DV. These revealed that their
small concentrations would have health impacts
such as maintain proper balance of water and
minerals among others. Potassium was found to
be 3.37 mg/L for sample A and 3.36 mg/L for
sample B. Their comparison showed no
significant difference in their concentrations at p
> 0.05, and when consumed in this proportion, it
would perform its unique role in maintaining
normal cell function. The ratio of Na to K should
be lower than 1 in food to prevent or manage the
risk of high blood pressure (Park ez 4/, 2016). The
studied ice creams were not within the ideal ratio.
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Table 1. Proximate Composition of Strawberry and Vanilla flavour Ice Cream.

Parameters A B

Moisture Content (%) 66.90 £ 0.87 57.80 £ 0.27

Ash Content (%) 1.02 = 0.03 1.10 = 0.10

Crude Fat (%) 12.10 £ 0.27 11.80 £ 0.12

Crude Fibre (%) 2.50 = 0.17 220 £ 1.16

Crude Protein (%) 4.07 £ 0.01 3.99 £ 0.02

Carbohydrate (%) 13.41 £ 0.01 23.11 £ 0.02

Sample A and B (Strawberry and Vanilla flavour Ice Cream respectively)

Table 2. Calorific Value of Sample A and Sample B.

Nutrients Strawberry Ice Cream Vanilla Ice Cream
Calories % Calorific Calories Calories
Carbohydrates 50.27 28.65 86.66 41.50
Protein 16.28 9.28 15.96 7.64
Fats/Lipids 108.90 62.07 106.20 50.86
Total 175.45 100.00 208.82 100.00
Table 3. Mineral Analysis of Ice Cream Samples.
Minerals A (mg/ L) B (mg/ L)
Copper (Cu) 02310 024%0
Zinc (Zn) 1.27 £0.173 1.28 £ 0.015
Iron (Fe) 2.20 £ 0.058 222+ 0.153
Magnesium (Mg) 0.49 £ 0.141 0.50 £ 0.137
Calcium (Ca) 2.90 = 2.696 2.90 £ 2.697
Sodium (Na) 3.66 £ 1.106 3.67 £ 1.106
Potassium (K) 3.37 £ 1.626 3.36 £ 1.626

Sample A and B (Strawberry and Vanilla flavour Ice Cream respectively)

Table 4. Percent daily value of Ice Cream Sample (A and B).

. 4-8 years 9-13 years 14-18 years 19-30 years 31-50 years 51+ years
Minerals ™™ 8 A B A B A B A B A B
TC 10.31 17.78 1031 17.78 10.31 17.78 1031 17.78 1031 17.78 1031 17.78
cr 21.42 21.00 1197 11.74 7.83- 7.13- 7.27- 7.13- 727- 7.13- 727- 7.13-
K 0.09 0.09 007 008 007 007 0.07 007 007 007 007 0.07
Na 019 019 o017 017 016 016 016 016 016 016 016  0.16
Ca 029 029 022 022 022 022 029 029 029 029 024 0.24
Mg 038 038 020 021 012- 0.12- 012- 0.13- 0.12- 0.12- 0.12- 0.12-
Fe 22.00 2220 27.50 27.75 14.67- 14.80- 12.22- 12.33- 12.22- 1233- 2750 27.75
Zn 25.40 25.60 15.88 16.00 11.55- 11.64- 11.55- 27.75 11.55- 27.75 11.55- 11.64-
Cu 5227 5454 3286 3429 2584 2697 2556 26.67 2556 26.67 2556 26.67

Sample A and B (Strawberry and Vanilla flavour Ice Cream respectively); TC: Total Carbohydrate;

CP: Crude Protein
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Table 5. The ice creams nutrient ratio.
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No Micronutrient ratio Ratio Ideal ratio
1 Sodium: Potassium 1.0860 1.0923 <1, about 0.5
2 Calcium: Magnesium 5.9184 5.8000 1.70 — 2.00

3 Zinc: Copper 5.5217 5.3333 8-12

4 Iron: Copper 9.5652 9.25 10-15

5 Iron: Zinc 1.7323 1.7344 2

6 Calcium: Protein 7.1253 7.2682 20

Sample A and B (Strawberry and Vanilla flavour Ice Cream respectively)

Calcium is required in the body for strong bones,
teeth, muscles, and the proper functioning of the
nervous system (Ahluwalia e /., 2021; Iyer et al.,
2024; NIAMS, 2024). Although Ca facilitates
many body physiological processes like skeletal
mineralization, mediating vascular contraction,
muscle and hormonal function (Yu and Sharma,
2024), etc, very low concentrations will resultin an
increase in body weight and fat levels, which are
risk factors for cardiovascular disease (Alomaim ez
al., 2019). There was no significant difference in
Ca between sample A (3.66 mg/L) and sample B
(3.67mg/L).

Magnesium is an important component necessary
for energy production and nucleic acid synthesis
(Alawi ez al, 2021). It is required for muscular
contraction, neuromuscular conduction, blood
pressure regulation, and insulin metabolism,
among others (Zwierello et al., 2020; Alawi ¢/ al.,
2021). The magnesium concentration found in
sample A was 0.49 mg/L, while that of sample B
was 0.50 mg/L. This indicates that ice cream is not
a good source of magnesium. These samples
would contribute minimally to the dietary
macrominerals like Na, K, Ca, and Mg. The
Ca/Mg ratio was higher. This has been reported to
be associated with the risk of cancer and other
chronic health diseases (Costello ¢z al, 2021,
Barrado e al,, 2022). Therefore, it is not ideal for
healthy blood pressure and metabolic processes.
The Ca/protein ratio was lower than the adequate
ratio of 20. There might be a tendency for bone
mass problems as a result of the inability of
calcium to form insoluble salts like calcium
carbonate, calcium phosphate, and calcium citrate,
leading to osteoporosis. The contribution from
protein, Ca, and Mg suggests a moderate
consumption.

The zinc (1.27 mg/L) of the strawberry ice cream
was lower than that of the vanilla ice cream (1.28
mg/L). Zinc is an important structural element in
bone formation, wound healing, behavioural
response, brain development, the functioning of
the immune system, and growth (Hojyo and
Fukada, 2016). It takes part in many catalytic and
regulatory processes in the body. The % daily
value of Zn for ages 14-51+ was 11.55-15.88%
for both samples, with the highest at 25.60% for
ages 4-8.

For the growth and development of the body, iron
is a mineral that is important. The study showed
that strawberry ice cream contained 2.20 mg/L
and vanilla ice cream contained 2.22 mg/L. The
daily value of the two samples was 12.22-27.50%
for the ages. The ice cream had an ideal ratio for Fe
and Zn absorption. This showed that the ice
cream would contribute appreciable amounts of
iron and zinc to the body.

Copper in the two samples contributes
25.56-54.54%, with lower values for adults above
19 years and higher values for 4-8 years of daily
value. Zinc and copper are two essential trace
minerals required in many biochemical reactions
such as the synthesis of nucleic acids and proteins,
carbohydrate metabolism, and antioxidant
defence mechanisms among others and for health
maintenance (Costa et al., 2023; Ferreira et al.,
2024). Copper helps to reduce atherosclerosis and
inflammation, maintain cardiovascular function,
and improve fat metabolism (Kerkadi 7 a/,, 2021).
The trace elements Zn, Cu, and Fe contributed the
highest percentage of micronutrients needed to
meet the daily requirement for proper functioning
of ahealthy body.
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The physicochemical properties of the ice creams
are presented as mean and standard deviation
(Table 6). The pH of the strawberry and vanilla-
flavoured ice creams was 6.44 and 6.42,
respectively. These compared well with 6.33 and
0.40 reported earlier by Bald ¢z a/. (2014) and De
Meneses et al. (2021), respectively) but lower than
the plant ice cream based on soy and sesame milk
reported (Ghaderi ez al., 2021). The sugar contents
34.3831 and 35.5398 were similar to the reported
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values 34.7 - 36.6% (Choi and Shin, 2014). The
sugar content has a relationship with water
content, as the Brix level decreases, there will be an
increase in water content. The total solid contents
have an impact on the melting process of the ice
cream as they increase the resistance to flow of the
serum phase as the ice melts, which leads to a
slower meltdown. On the other hand, ice creams
with low levels of total solid content (up to 30%)
melted quickly (Silva and Silva, 2011).

Table 6. Physiochemical Properties of Ice Cream Samples.

Parameters A B

pH 6.44 + 0.01 6.42 £ 0.02
Sugar Level (Brix) 34.3831 £ 0.0008 35.5398 £ 0.274
Total solid (%) 33.097 £ 0.01 42.20 £ 0.02
Temperature (°C) 26.50 = 0.01 26.5 £ 0.01

Sample A and B (Strawberry and Vanilla flavour Ice Cream respectively

CONCLUSION

In conclusion, the studied strawberry and vanilla
flavour ice cream had substantial amount of the
components of proximate and mineral analysed,
with the calorie contribution from carbohydrate
and protein being lower and the fat contribution
being higher. The micronutrient ratios were within
the expected ranges except for Na/K, Ca/Mg, and
Ca/protein. The trace elements Zn, Cu, and Fe
contributed the highest percentage of
micronutrients needed to meet the daily
requirement for proper functioning and
development of a healthy body. Hence, it is safe
for consumption if taken cautiously and in
moderation.
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