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Abstract: Cyperus esculentus (tiger nut) seed is the parent of many products like flour, milk, starch, and oil.
All these share similar and sometimes better properties when compared to similar products obtained from
other sources. This study aimed to produce and characterize a cream made from oil extracted from tiger nuts.
The proximate analysis was tested by the established methods and data obtained show that tiger nut powder
has a moisture content (14.50%), an ash (1.98%), a fat (51.27%), a protein (8.47%), fiber (13.94%) and
carbohydrate (9.98%). The oil from the tiger nut was extracted using the hot press method, the tiger nut oil
had an 8.00% yield. The oil was used to produce a body cream which was characterized and tested for its
antibacterial activity. Its antibacterial activity showed inhibition against Klebsiella pneumoniae, Escherichia
coli, Staphylococcus aureus, and Pseudomona aeruginosa. The characterization tests gave results of 1735.80
cP for viscosity, moisture content (1.07%), pH of 6.10, ash (5.11%), volatile matter (94.89%), electrical
conductivity (390 uS/cm), Spreadability at 30°C was 145.28 g.cm/s, at 35°C was 149.41 g.cm/s and 152.25
g.cm/s at 40°C. The cream was checked for stability and found to be stable at different temperatures. It was
checked for allergens and it exhibited some level of allergic reactions. Physicochemical analysis of the golden-
brown oil indicated the specific gravity (0.98), density (0.98 g/ml), acid value (1.82 mg/KOHY/qg), iodine (37.75
mg), peroxide (2.00 meqg/kg), saponification (236.32 mg/KOH/qg), free fatty acid (0.91%) and refractive index
(1.46). The GC-MS analysis identified a total of 22 compounds. Oil, with the major constituents being palmitic
acid (13.70%), oleic acid (18.50%), oleamide (31.25%), acexamic acid (4.68%), stearic acid (2.99%), squalene
(2.87%) by composition. The study reveals that oil from tiger nut seed is useful when applied in the production
of body creams and has possible uses in the production of antibacterial ointments.

Introduction

The cosmetics industry is expanding rapidly, with both men and women seeking products tailored to their skin
needs. While there is a wide range of cosmetics available-from lotions to makeup powders contain harmful
chemicals that can cause long-term skin damage, including diseases and even cancer. This highlights the need
for safer alternatives that provide desired results without the risks associated with substandard ingredients [1].
Oils are one of the most important ingredients used in the production of creams, and the oil from Cyperus
esculentus L. (tiger nuts) has a lot of benefits [2]. In addition to its oil, C. esculentus L. is recognized for
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containing all the essential and functional compounds necessary for a balanced diet. It is utilized in the
production of beverages, dairy or fermented milk products (like yogurt), flour, nougat, jam, honey, beer,
candies, chocolate, and more. Tiger nuts accumulate a significant amount of oil in such regions, even though
some plants amass enormous levels of starch or sugar in tubers and roots. The high oil yield and milk content
make tiger nuts very useful as food and also as an industrial material [3]. The therapeutic benefits of tiger nuts
cannot be disregarded due to their frequent use in traditional practices. This paper examines the application of
tiger nut oil in the formulation of body creams, highlighting its potential antimicrobial properties, strong
antioxidant capabilities, nutritional composition, aesthetic benefits, and spectroscopic characteristics. Tiger
nuts are a perennial plant from the sedge family, known by various names across different regions. The tubers
are small, round when wet, and asymmetrical when dry [4]. They grow 1-3 feet tall, reproducing through seeds
and rhizomes [5]. In Nigeria, they are called Aya, Ofio, and Akiausa by different ethnic groups. Consumed by
both humans and animals in Africa, Europe, and America, tiger nuts are valued for their rich nutritional
content, including minerals, starch, oil, and vitamins C, D, and E [3]. Due to their high oleic content, tiger
nuts are one of the spices that is suggested to prevent certain ailments including heart attack, cancer, and
thrombosis. Due to their beneficial micronutrient content, these nuts can also be used as a lactation
supplement. The therapeutic application of tiger nuts extends to treating three medical conditions, including
erectile dysfunction, blood transfusion and pumping system issues, and cardiac problems [6]. The tubers of
tiger nuts benefit human reproductive systems while assisting digestion and serving as medicine for treating
colds together with diarrhea and colitis [7-9]. These medical and cosmetic industries benefit from tiger nuts
because they help eliminate harmful free radicals according to Bilikis et al. [10]. Research demonstrates that
tiger nuts exhibit antimalarial qualities and these nuts function as analgesics and hypoglycemics [11]. The
anti-diarrheal properties of the product result from its flavonoids and tannins content [12]. Tiger nuts contain
high amounts of arginine that benefit blood vessel functioning while managing blood pressure [13]. Tiger nuts
have fatty acids which reduce cholesterol levels as well as vitamin B1 which benefits nerves while lowering
stress [13]. According to Belewu et al. [14] tiger nut milk contains carbohydrates, protein, lipids, minerals and
vitamins and other essential dietary nutrients. The heart benefits from the oleic acid content in tiger nuts which
also supports digestive health [5]. Belewu et al. indicate that its cholesterol- and lactose-free nature makes
tiger nuts suitable for dietary restrictions [14]. Tiger nuts house 68.2 grams of oleic acid while they also contain
palmitic, linoleic and stearic acids [15]. Scientists have found that the levels of oleic acid in tiger nuts match
those found in olive oil and stand close to macadamia and hazelnut and avocado oil levels [3, 16]. Tiger nut
oil maintains its shelf life for an extended period due to its high monounsaturated fatty acid composition [17].

Materials and methods

Sample collection and preparation: Tiger nut seeds were obtained from Ugbowo, Benin City, Edo state,
Nigeria. They were washed and properly selected to remove bad tiger nut seeds. The seeds were then shade-
dried for three days, ground to powder using an industrial blender and stored in an airtight container for further
laboratory analyses when needed.

Extraction of tiger nut oil: Using the hot press method, hot water was used as the solvent for extraction. After
hot water was poured into the tiger nuts seed powder, extraction was done using several steps. First, the
mixture was filtered using a cloth filter to separate the residue (chaff) from the filtrate (milk). The filtrate was
then refrigerated for two days before the top layer was scooped into a pot and placed over a low heat source.
It was crucial to avoid using high temperatures to prevent burning and turning the sample into a brown, thick
substance that solidifies on drying. As the oil slowly came out, it was then decanted into a stainless container
and left to cool. The resulting tiger nut oil is a golden yellow color and has a characteristic smell.
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Proximate analysis of tiger nut: The moisture content, ash content, crude fiber, crude protein, and crude fat of
Cyperus esculentus L. seed powder were determined using the methods described by AOAC [18].

Cream preparation using tiger nut oil: Creams are emulsions made by mixing an oil phase with a water phase
and holding them together using an emulsifying agent to keep the solution stable. The water and oil phases
were kept in the water bath to keep the temperature even. To prepare 100 g of cream, a two-phase system was
created. The water phase was made by dissolving borax salt in 30 g of distilled water, while the oil phase was
made by adding grapeseed oil, paraffin oil, beeswax, acetyl alcohol, stearic acid, and mango butter to a beaker
and allowing them to melt or dissolve. The oil and water phases were then mixed while stirring continuously
until a homogeneous emulsion was achieved, thanks to the emulsifying agent. Tiger nut oil, along with
perfume, preservatives, and vitamin E, were added to the emulsion and stirred to achieve homogeneity.
Finally, the emulsion was left to cool.

Antimicrobial activity of tiger nut

Preparation of formulated cream sample: In the first step of the procedure, 1.0 g of cream was weighed and
dissolved into 3.0 ml of 25% Tween 80 to give a concentration of 250 mg/ml. In the second step, 30.0 ml of
sterile molten Mueller Hinton agar was poured into a 90mm sterile petri dish and allowed to solidify. The dish
was then dried in a hot air oven at 50°C for 10 min to remove excess moisture from the surface. Next, the
entire surface of the agar was seeded with organisms that were adjusted to 0.5 McFarland turbidity to give
approximately 108 cfu/ml of the inoculum. A well of 10 mm in diameter was drilled into the surface of the
agar using a sterile cork borer of 10 mm. The base of the well was then sealed with molten Mueller Hinton
agar, and 0.2 ml of 250 mg/ml of the cream was delivered into the well using a micropipette with a sterile teat.
The sample was allowed to stand for 30 minutes before being incubated for 24 hrs at 37°C. Finally, after 24
hrs of incubation, the results were observed and recorded.

Methods for the characterization of the cream

Viscosity: The viscosity was determined using a Brookfield NDJ-5S Rotary viscometer. The appropriate
spindle number was identified, selected for the test sample, and gently mounted on the machine. A 250 ml
beaker was cleaned, and the sample was poured up to the 200 ml mark. The beaker was then placed in a water
bath, with the temperature set to a constant 30°C, and allowed to equilibrate for 10 min. The spindle and the
machine's temperature sensor were then lowered into the sample, and the power button was activated. The
correct spindle number and speed were selected on the display screen, followed by pressing the run button.
The machine was then allowed to measure the viscosity until a stable reading was obtained and recorded.

Moisture content determination: To begin the experiment, a clean and labeled evaporating dish was oven-
dried and weighed. Next, 1.0 g of the sample was added to the dish and labeled accordingly. The dish
containing the sample was then placed in an air-dry oven set to a temperature of 105-110°C for one hour.
After this, the dish and sample were removed from the oven and placed into a desiccator to cool for 30 min
before being weighed. This process was repeated until a constant weight was obtained.

Ash content determination: To start the experiment, an oven-dried crucible was weighed and labeled.
Subsequently, 1.0 g of the sample was added to the crucible and labeled. The crucible with the sample was
then placed in a muffle furnace set to 500°C for 2 hrs. After this period, the crucible with the sample was
removed from the furnace, placed in a desiccator for 30 min to cool, and then weighed and labeled.

Volatile matter: A crucible was labeled and weighed after oven drying. One gram of the cream sample was
weighed and placed in the crucible, which was then weighed again. The crucible with the sample was heated
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at 500°C for 120 min. The weight loss was practically determined by comparing the weight of the crucible
before and after it was placed in the oven.

Patch test: This test is qualitative; it was done by applying the cream sample on the skin for 24 hrs and
observation would be taken at intervals and at the end of the 24 hrs.

Stability test: This test was carried out to see how the prepared cream would respond to different temperatures.
The cream was put at room temperature, extremely low temperature (-8°C), and high temperature (45°C) to
see if it would remain stable under these extreme conditions and to know how temperature affects its stability.

Spreadability: The spreadability was done using the methods described by Shankar et al. 2016. The cream
was applied between two glass slides of dimension 7.62 cm x 2.54 cm (3-inch x 1-inch) and a weight of 100
g was placed uniformly on the slide for 10 sec to spread it evenly. The weight was removed and the excess of
cream was scrapped off. The slides were fixed to a stand at an angle of 45°C without any disturbance so that
only the bottom slide was at a fixed position allowing the upper slide to slip off easily under a weight of 20 g.
The time taken for the upper slide to separate from the lower slide under the direction of the weight was noted.
The experiment was done at different temperatures and the spreadability was calculated.

Electrical conductivity: This test was carried out using an electrical conductivity tester. 5.0 g of the sample
was measured and diluted with 50 ml of water. It was stirred until the sample was completely dissolved and
the solution was saturated. The electrical conductivity tester was then used to measure the electrical
conductivity of the solution.

Gas chromatography - Mass spectroscopic (GC-MS) conditions: The quantity and quality content of tiger nuts
oil components were analyzed using a GC - MS under the following conditions: a high plunger speed (suction),
viscosity compression time of 0.2 sec, a high plunger speed (injection), the injection mode was set to normal,
there were three pumping times with a washing volume of 8.0 ul. The column oven temperature was 100°C
and the injection temperature was 250°C. The sampling time was set to 2 min with a pressure flow control
mode which was set at 100.0 kPa. The total flow during injection was 8.1 ml/min with a column flow of 1.33
ml/min. The oven temperature was set to increase to 260°C from 100°C after 8 min and then to 300°C after
another 8 min. The MS detection was held in the SCAN mode in the range of 60-430 m/z with a total time of
24.5 min.

Phytochemical analysis of tiger nut oil

Acid value: 2.0 g of sample was weighed and placed in a 250 ml conical flask and 25 ml of ethanol and diethyl
ether equimolar mixture was added with 1.0 ml of phenolphthalein indicator solution while shaking the content
vigorously. The mixture was heated for about 5 min and was then titrated with potassium hydroxide until a
pink color was obtained.

Peroxide value (PV): An accurately weighed 1.0 g oil sample was added to a conical flask and dissolved in a
solvent mixture of 25 ml acetic acid-chloroform (2:1) solution. To this solution, 1.0 ml of potassium iodide
was added, stirring until the oil was fully dissolved. The mixture was then incubated in the dark for one hour
at room temperature. After incubation, 35.0 ml of water was added, and the solution was titrated with 0.2 N
sodium thiosulphate until the yellow color nearly disappeared, using starch as an indicator.

lodine value: Weigh oil into a flask with a magnetic bar, 15.0 ml of carbon tetrachloride, and 25.0 ml of Wijs.
Cover with foil paper and keep in the dark for one hour. Add 20.0 ml of potassium iodide solution and then
100 ml of water. Titrate with sodium thiosulphate. When it turns to pale yellow, add 1.0 ml of starch indicator
which changes the color to blue. The titration continued until the blue color changed to colorless.
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Saponification value: 2.0 g of oil sample was accurately weighed and placed in a 250 ml flask and 25.0 ml of
0.5 N ethanolic potassium hydroxide solution. The mixture was heated with an electric hotplate (coupled to a
reflux condenser from the Soxhlet extractor) for 30 min while being stirred continuously. After the fat is
completely dissolved, titrate the soap solution while still hot with the standard hydrochloric acid using
phenolphthalein as an indicator, and carry out a blank determination at the same time and under the same
conditions with the same gquantity of ethanolic potassium hydroxide solution.

Specific gravity: A 25 ml specific density bottle was washed, dried, and weighed. It was filled with the oil
sample and weighed. The oil was poured off and the bottle was dried to its previous constant weight filled
with distilled water and weighed and specific gravity was calculated.

Density: When the density of a liquid and its reference substance are measured in the same units (g/cm?3 or
Ib/ft3), the specific gravity of the liquid is found by dividing its density by the density of the reference
substance. Conversely, if you know the specific gravity of a substance and the density of its reference
substance in a specific unit, you can determine the density of the liquid by multiplying the specific gravity by
the density of the reference substance in those units.

Results and discussion

Proximate analysis: Moisture content represents the percentage of water present in a substance. The value
obtained from the tiger nuts powder was 14.5% which is lower as compared to the 26.0% [3]. This is most
definitely because the seeds were dried for a longer period before they were ground. The ash content tells us
the amount of minerals (Na, K, Ca, Mg) present in a substance. The value obtained was 1.98% which is similar
to the result of 1.70% [3]. Fats are solid fatty acids (long-chain hydrocarbons with a carboxylic acid functional
group; -COOH) at room temperature. The proximate test gave a fat content of 51.27%. This is also of
importance because tiger nut oil contains a considerable portion of oleic acid, 18.57% as shown in the GC-
MS analysis of the oil. Oleic acid is a monounsaturated fatty acid, less susceptible to oxidation, leading to
rancidity. Furthermore, these fats are heart-friendly types, they help protect the heart from cardiac problems
because of the presence of high amounts of oleic acid. The values obtained are greater than those obtained by
Sanchez-Zapata et al. [3]. This could, however, be due to the time of harvest, geographical location, and
duration of drying. Proteins are amino acid polymers that contain the amine functional group (NHz3). The result
above shows that tiger nuts contain about 8.47% protein, which means that they can be a very good alternative
to protein in our diets. This result is greater than that obtained by Sanchez-Zapata et al. [3]. which is 5.04%.
This could be because of the geographical location of cultivation and method of drying as heat is known to
denature proteins. The importance of fiber in our diet is undisputed, and tiger nuts are seen to contain 13.94%
fiber. This is also higher than the value obtained by Sanchez-Zapata et al. [3]. (8.91%). This could be because
of the geographical location and a difference in the soil type used in cultivation. Carbohydrates are
polyhydroxy aldehydes or ketones. The carbohydrate content obtained from this experiment (9.98%) however
was significantly lower (43.0%) [3]. This could be due to a discrepancy in the method used for the
determination. All this goes to show that tiger nuts are very good sources of beneficial nutrients, and they are
good substitutes for most of our regular foods.

Antimicrobial activity: The test was carried out using the five aforementioned bacteria with a concentration
of 250 pug/ml of cream. The tests showed that there was no inhibition against Bacillus subtilis. It showed little
inhibition against Klebsiella pneumoniae and Escherichia coli, while Staphylococcus aureus and Pseudomona
aeruginosa showed the best inhibition from the cream (Table 1). These results didn't give us a strong
inhibition against the bacteria used, this may mean that the inhibition would be better at higher concentrations
or more of the oil should be used in the production of the cream or the method of extraction of the oil affected
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the antibacterial properties of the oil and another method of extraction should be employed in subsequent
studies. The antibacterial activity was not taken at lower concentrations as there may be no activity if the
concentration is reduced. This however shows that oil extracted from tiger nuts may be used as an antibacterial
agent against Klebsiella pneumoniae, Escherichia coli, Staphylococcus aureus and Pseudomona aeruginosa
in medicinal ointments or drugs.

Table 1: Antimicrobial activity of the cream made from tiger nuts oil

SIN Microorganism Inhibition distance with 250 pg/ml
1 Klebsiella pneumoniae 1 mm
2 Bacillus subtilis Null
3 Staphylococcus aureus 3 mm
4 Escherichia coli 1 mm
5 Pseudomonas aeruginosa 3mm

Characterization of tiger nuts oil-based cream: The standard cream used for this comparison is the Familia
body pomade. It is a very common and highly recommended cream thus was selected as the best cream for
this comparison. The viscosity of the produced cream being 1753.80 cP shows that the cream produced is
quite viscous and possesses a good level of internal friction due to its molecular makeup. It also suggests that
the cream has a good enough flow. The viscosity however can be improved by a slight increase in the amount
of water used in making the water phase used in the production of the cream with a corresponding increase in
the emulsifying agent used for the cream production. When compared with the standard cream, the viscosity
of the standard cream (1140.80 cP) was lower than that of the produced cream (1753.80 cP). Lower values of
viscosity are better, and a better flow in creams is preferable, this means that the standard has a better flow
(Table 2).

Table 2: Characterization of cream in comparison with a standard commercial cream

No parameters for characterization Tiger nuts cream Standard cream (familia)
1 Viscosity 1753.80 cP 1140.80 cP
2 Moisture Content 1.07% 1.04%
3 pH 6.10 7.30
4 Ash content 5.11% 2.80%
5 Volatile matter 94.90% 97.20%
6 Electrical conductivity 390 puS/cm 19 uS/cm
30°C 145.28 g.cm/s 30°C 38.04 g.cm/s
7 Spreadability 35°C 149.41 g.cm/s 35°C 50.60 g.cm/s
40°C 152.25 g.cm/s 40°C 140.46 g.cm/s

A moisture content of 1.07% shows that the amount of free water present in the cream is very little and that
tells us that the cream is less susceptible to degradation by microorganisms and would also have a very good
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shelf life (Table 2). It also shows that the cream remains stable at very extreme temperatures, not dissociating
which in turn leads to the retention of water. When compared with the standard cream, the moisture content
of both creams was found to be relatively equal, that of the standard cream however is slightly lower. Both
creams have a very good moisture content and would have a very good shelf and storage life. The cream has
an acidic pH of 6.10. The pH of the skin being between 4.1-5.8 would suggest that a cream with a pH value
within that range would have been suitable, however, for creams, a pH of 6.1 is acidic enough for the needs
of the skin [18]. When compared with the standard cream, the pH of the produced cream was better than that
of the standard cream. We have previously discussed the importance of a cream having an acidic pH as the
pH of the body is also acidic. In this case, a lower pH is better, hence the pH of 6.10 is better than that of 7.30.
An ash content of 5.11% suggests that the cream contains important minerals like calcium, manganese, and
aluminum [19]. These minerals play a vital role in fighting skin damage caused by excessive sun exposure,
and wrinkles, and maintaining the moisture in the skin. When compared with the standard cream, the produced
cream however has a higher ash content signifying a larger mineral content and invariably better skin nutrients.
The electrical conductivity of the cream (390 uS/cm) is very high, it suggests that the oil used in the
manufacture of the cream has a high concentration of free fatty acids making the cream very ionic causing the
high conductance. A range of 10-50 uS/cm is an acceptable range. A possible cause of this high conductivity
is the long period between the production of the oil and its use in the production of the cream. The presence
of more minerals in the form of ions could also cause the electrical conductivity to be high. Another method
of oil extraction should also be explored and the time period between the extraction of the oil and use should
be close while taking into consideration proper storage conditions like storage in amber bottles at room
temperature. When compared with the standard cream, the electrical conductivity of the produced cream (390
puS/cm) is significantly higher than that of the standard cream (19 pS/cm). Lower values of electrical
conductivity are better. This means that the produced cream contains more ionic materials (free fatty acids)
that conduct electricity. Hence the standard cream has a better electrical conductivity (Table 2). The
spreadability of the cream was taken at temperatures of 30°C, 35°C, and 40°C, and from the results, the
spreadability increased with an increase in temperature. The higher the value for spreadability the better the
cream's absorbance by the skin (Table 2). This result shows that the cream has good spreadability and the
constituents and components of the cream will easily be absorbed by the skin without retention of the
components on the epidermis of the skin. When compared with the standard cream, the spreadability of the
standard cream was more affected by temperature change. We can see that the spreadability of the produced
cream increased with an increase in temperature but the change was small. The spreadability range of the
produced cream at 30°C, 35°C, and 40°C was between 145-153 g.cm/s. The spreadability range of the standard
cream was between 38-141 g.cm/s at the same temperatures. The spreadability of both creams can be seen in
Figures 1 and 2.

Figure 1: Spreadability against temperature Figure 2: Spreadability of the produced tiger nut
cream with the standard cream

Graph of spreadability against temperature Graph of spreadability against temperature

160 ® Tiger nut Cream @ Standard Cream (Familia)

200

]
o

® —— 4

|

B
=1

Spreadability (uS/cm)
\

Spreadability (pSicm)
o 5]
<} 5}

o

130 30 32 34 36 38 40

30 32 34 36 38 40
Temperature (oC)

Temperature (oC)

Ogbeide et al. (2025) Mediterr J Pharm Pharm Sci. 5 (2): 49-61. 55



Mediterranean Journal of @
Pharmacy & Pharmaceutical Sciences ISSN: 2789-1895 online
www.medjpps.com ISSN: 2958-3101 print

Patch test: A sample of the cream was applied to the upper part of the arm in a patch of 2.0 g. Within the first
12 hrs, no sensation or irritation was felt. Yet, after 14 hrs, an itchy feeling began around the application area
which became stronger and harder to resist scratching at 17 hrs. After 23 hrs, the cream changed color from
off-white to a brownish color. At 24 hrs and some minutes, the patch was removed, and the area of the patch
was significantly darker than other parts of the body. Small spots were observed in the application area after
the patch was removed, and these spots persisted for a few extra hours. This reaction is consistent with contact
dermatitis. The test showed that some of the constituents of the cream gave an allergic reaction, although the
allergy is negligible because the itch did not continue after the patch was removed showing that the itch
probably resulted from the heat the patch caused around the application area. Also, the spots did not remain
for up to 6 hrs showing that the skin reaction was not severe.

Stability test: The cream remained stable at room temperature without thickening or separating. Its stability
was maintained at a temperature of -8°C for 24 hrs, as no creaming, flocculation, or coagulation was observed
at this temperature. This was done to stimulate a temperature for some of the coldest areas in the country. It,
however, became solid and hard. It remained stable at temperatures of 50°C showing stability. However, it
showed phase separation at extreme temperatures; this can be corrected by increasing the amount of the
emulsifying agent used in the production of the cream.

Physicochemical properties of tiger nut oil

The physicochemical properties of tiger nut oil are represented in Tables 3-6. Thus, the oil that was extracted
from tiger nut has a golden-brown color and a pleasant odor. Physicochemical analysis of tiger nuts oil
revealed a refractive index of 1.46 at 30°C which falls within the range of recommended values of 1.445-
1.470 refractive index for edible vegetable oils [20]. The PV is still the most common chemical method of
measuring oxidative deterioration of oils. It is used to determine the rancidity of a sample containing fats and
oils subject to oxidation. The PV of fresh vegetable oils is less than 10.00 meq O2/kg oil [21]. The PV was
2.00 meq O2/kg which indicates good quality of oil and a good preservative status. Acid value is the indication
of the level of free fatty acid in the oil, the acid value of 1.82 mg/KOHY/qg is in the range of 0.00 to 3.00 mg
KOH/g recommended for oil suitable for cooking [22]. For tiger nut oil, most of its reported acid values are
quite low, 0.03-1.38 mg/KOH/g, [23]. Hence, tiger nut oil could be an excellent candidate for food preparation.
A low acid value implies better storage and shelf life of the oil. The saponification value of oil serves as an
important parameter in determining the suitability of oil in soap making. The saponification value is 236.32,
therefore tiger nut oil can be used in soap making due to its high saponification value. The iodine value was
37.75 g/100 g, tiger nuts oil is a non-drying lipid suitable for paint making as drying oils have an iodine value
above 100 g/100 g [24]. Due to low iodine value, it is said to be a non-drying oil, an oil that does not harden
when exposed to air and thus can be used industrially.

Table 3: Proximate composition of tiger nut

No Proximate test Value (%)
1 Moisture content 14.38+0.18
2 Ash content 1.98+0.03
3 Fat content 51.27+0.33
4 Protein content 8.47 +0.09
5 Fiber content 13.94+0.06
6 Carbohydrate content 9.98+0.22
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Table 4: Irritation levels and skin reactions at time intervals

Time period (hrs) 1-6 hours 7-12 hours 13-18 hours 19-24 hours
Irritation level * ok okek ek
Allergic reaction * * * *

* No irritation/reaction, ** Low irritation/reaction, *** Severe irritation/reaction, **** Extremely severe irritation/reaction

Table 5: The stability of the cream at different temperatures

Temperature -8°C 28°C 50°C > 150°C

State * *%* ** *k%k

* Homogeneous solid, ** Homogenous semi- solid, *** Instability and phase separation

Table 6: Physicochemical properties of tiger nut oil

No Properties Results
1 Specific gravity 0.98
2 Density 0.97
3 Acid value 1.82
4 lodine value 37.75
5 Peroxide value 2.00
6 Saponification value 236.32
7 Refractive index 1.46
8 Free fatty acid 0.91

GC-MS analysis of Cyperus esculentus seed oil: The result from the GC-MS revealed the 22 chemical
constituents in the tiger nuts oil, consisting of fatty acids, alkanes, alkene, amines, amides, esters, alcohols,
and aromatic compounds. The fatty acid was the highest in proportion with over 35.0% in the tiger nuts oil.
Oleic acid had the highest percentage composition (18.57), followed by palmitic acid (13.70). Some of the
compounds present in tiger nut oil make it very useful in its application in the production of a body cream as
they provide a lot of benefits to the skin. Palmitic acid which is a non-drying oil provides surface coating
functionalities on the skin which makes the skin always moisturized and tender at all times. In effect,
preventing dryness of the skin [25]. Oleic acid is also present in tiger nuts oil and it is very useful in hand
creams, lotions, and liniments, where it is used as an antifreeze for gels in cold climates [26]. It serves as an
excellent emollient and super-fatting agent, soothing and hydrating the skin, it also forms a protective film on
the skin to lock in moisture [25]. They are moisturizing treatments used to help manage itchy, scaly, or dry
skin conditions such as ichthyosis, eczema, and psoriasis [26]. Stearic acid, which is one of the most important
materials used in the production of body cream, is also present. It is an emulsifying agent that helps hold the
oil and water phases in a homogenous mixture. However, it also functions as an emollient and lubricant that
can soften the skin. It is used in other personal care products, including moisturizers, sunscreen, vanishing
creams, and ointments [27]. Eicosane is a non-volatile hydrocarbon emollient consisting of a mixture of highly
branched C20 isoparaffin hydrocarbons. It has a satiny texture and feel. It is a suitable replacement for mineral
oil in "oil-free" products. It adds to the spreadability of creams and still provides a satiny feel to the skin when
applied. It is an effective plasticizer for color cosmetics, and at the same time, it is non-comedogenic. Eicosane
is also very useful in hair products as it gives a high sheen, compatible with silicones for imparting shine, slip,
and comb-ability to hair products [11]. Oleamide is used as an antistatic and viscosity controller to reduce
viscosity in creams and other cosmetic formulations. Its presence in essential oils that are used to make creams
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is invaluable as it increases the stability of the oil and in turn the stability of the cream [28]. Acexamic acid
contains non-steroidal anti-inflammatory agents. Besides their anti-inflammatory properties, they also possess
analgesic, antipyretic, and platelet-inhibitory effects. These attributes contribute to the therapeutic and
antibacterial qualities of tiger nut oil. These agents give tiger nut oil some of its therapeutic and antibacterial
functions. Squalene is one of the major components of skin surface lipids. Squalene is not very susceptible to
peroxidation and appears to function in the skin as a quencher of singlet oxygen, protecting the human skin
surface from lipid peroxidation due to exposure to UV and other sources of ionizing radiation [29]. It is known
to be a major scavenger of ozone at the interface between room air and the human envelope. Reactions between
ozone and human skin lipids reduce the mixing ratio of ozone in indoor air [30].

Table 7: Peak report of the different components of tiger nuts oil

Peak Compound Molecular Molecular Composition Retention Struct
ea name formula weight % time ructure
Fatty acids (-COOH)
1 Oleic acid CisH302 282.5 1857 19.464
2 Palmitic acid Ci16H3202 256.42 13.70 17.351 L
3 Stearic acid CisH3602 284.5 2.99 19.761
Esters (-COOR)

4 Palmitic acid, C17H3402 2705 1.49 16.811 D

methyl ester
5 Phenol, 2,4-bis(1,1- C17H300Si 2785 2.36 10.875 = "r”’l"‘”u

dimethylethyl)- ot
6 1-Heneicosyl C22H4402 340.6 1.34 22.700
formate
-
7 Ethyl 9,12- C18H3202 280.4 0.45 18.825 e o
hexadecadienoate t !

8 11-Octadecenoic acid, C1oH3602 296.5 3.22 18910 | v T

methyl ester
9 Stearic acid C1oH3802 298.5 0.18 19247 (.

methyl ester
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Benzoic acid, 3,5-

10 dicyclohexyl-4- CaoH2603 316.4 2.44 27.414 R -
hydroxy-, methyl ester o
11 Isophytol, C22H4202 338.6 0.36 15.798 e e o B
acetate )
Alkanes, Alkenes and Alkyl halides
12 2-Bromotetradecane | CuaHaoBr 277.28 0.61 15.275 "
13 Eicosane CaoHa2 282.5 0.33 20257 | T
14 Eicosane, 10-methyl- C21Has 296.6 0.41 22.792
15 Erythro-9,10- Ca2sHsoBr2 510.5 0.19 25.266
Dibromopentacosane
16 Squalene CsoHso 410.7 2.87 27.755 e T
Alcohols (-OH)
17 2-Cis-Geranylgeraniol C20H340 290.5 2.81 19.993 e o -
18 Dihydrophytol Ca23Hs00Si 370.7 0.80 20.158 I
Carboxylic Acids (-COOH)
19 Acexamic CsHisNO3 17321 4.68 22.442 ¥ o
acid
Amines and Amides (-NHz and -CONH>)
20 Oleamide CisHasNO 2815 31.25 21.981 -
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21 Propylneopentylamine CsH1oN 129.24 5.41 19.860 U

Nitrile group (-CN)

22

Oleic acid CisHa3N 263.5 3.54 18.601 .
nitrile

Conclusion: The study reveals that oil from tiger nut seed is useful when applied in the production of body
creams and has possible uses in the production of antibacterial ointments.
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