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	Abstract
Oyster nut (Telfairia pedata (Sims) Hook) is a nutrient-dense nut widely consumed
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	in East Africa, particularly among lactating mothers, due to its reported lactogenic
properties. Its nutritional and phytochemical composition is influenced by ecological 
conditions, which may affect its ethnopharmacological potential. This study
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	evaluated the phytochemical profile, fatty acid composition, and antioxidant activity
of Oyster nut oil obtained from Njombe, Tanzania. Gas chromatography–mass 
spectrometry (GC–MS) was employed to identify bioactive compounds, while fatty
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	acid composition was determined using Fourier-transform near-infrared spectroscopy 
(FT-NIR). Antioxidant activity was assessed using 2,2-diphenyl-1-picrylhydrazyl (DPPH) 
and hydrogen peroxide scavenging assays.


GC–MS analysis revealed the presence of seven compounds: 1-isopropylidene-4-
methylcyclohexane, oct-5-en-2-yn-4-ol, 3,7,11,15-Tetramethyl-hexadeca-2,6,10,14-
tetraen-1-ol, 4-Allyl-2,6-dimethoxy-phenol, 4-Hydroxy-3,5-dimethoxy-benzaldehyde, 
elemicin and squalene. Among these, only squalene has previously been reported in
Oyster nut; the remaining are reported here for the first time. The oil was composed
of a high proportion of unsaturated fatty acids (54.7%) while the saturated fatty acids 
constituted (45.3%). This overall fatty acid composition of the oil was dominated by 
linoleic acid (45.6%), followed by palmitic acid (32.4%), stearic acid (13.2%), oleic acid 
(8.5%), and linolenic acid (0.3%). Antioxidant assays demonstrated concentration-
dependent activity, with the half-maximal inhibitory concentration (IC₅₀) values 
of 12.99 µg/mL (DPPH) and 99.40 µg/mL (H₂O₂), higher than that of ascorbic acid 
(11.39 µg/mL).
These findings highlight the potential of Oyster nut oil as a functional food with
promising health-promoting properties.
Keywords Telfairia pedata, Fatty acids, Antioxidant activity, Phytochemicals, Vegetable
oil
1 Introduction
Plant edible oils are used for food processing to enhance the flavor, texture and taste
of food, in addition to their therapeutic uses [1]. Sesame, olive, corn, soybean, cotton,
peanut, sunflower, and palm nut are among the frequently used seed crop oils. These
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edible oils are obtained from the endosperm, the inner part of seeds and fruit (pericarp) 
[2]. Over the past few decades, there has been extensive research and discussion into 
the impact of dietary fat on human health [3]. Despite the fact that fat quality has the 
most impact on human health, a low-fat diet was long advocated as a panacea for many 
civilization-related illnesses [4]. Saturated fatty acids (SFA), monounsaturated fatty 
acids (MUFA), polyunsaturated fatty acids (PUFA), and most importantly, the ratio of
omega-6 to omega-3 fatty acids, all influence the quality of dietary fat [5, 6].
The use of synthetic or industrial refined oil is associated with health concerns such
as cardiovascular diseases, diabetes and obesity ascribed to their high level of saturated
fatty acids [7, 8]. Therefore, alternative oil(s) is urgently needed to rescue the world pop­
ulation from the currently increasing nutritional diseases. Cold-pressed plant oils are
considered a better alternative to both synthetic and industrially refined oils due to the 
preservation of phytochemicals that offer high pharmaceutical and nutritional benefits
[9–11].
Oxidative stress is an imbalance between the body’s antioxidant system and free radical
production [12]. Cellular damage, inflammation, and the emergence of chronic illnesses such
as diabetes, heart diseases, and cancer, might result from a disturbance in this balance [13]. 
However, antioxidants are substances that can prevent or reduce oxidative damage to the 
body’s tissues and cells by neutralizing free radicals. Apart from the body’s natural antioxi­
dants, phytochemicals found in plant oils act as exogenous antioxidants that shield the body 
from a variety of diseases and conditions linked to oxidative stress [14].
The raised consumer awareness on cold-pressed plant oils, which are considered natural
and functional food, has increased their demand in the market [15]. The quality of cold-
pressed plant oil as a functional food is partly determined by its fatty acid composition and
phytochemical profiles, which vary with plant species [5]. Sunflower and palm seeds have
been used for edible oil production for a long time. However, the high levels of saturated fatty 
acids in palm oil has raised health concerns, with ongoing debate to reduce its use for human
consumption [16, 17]. This necessitates the search for new sources of healthy plant-based
edible oil with low saturated fatty acids.
The Oyster nut, Telfairia pedata (Smiths ex Sim) Hook., is an herbaceous perennial vine
with coiled tendrils and a member of the Cucurbitaceae family and a small genus of flow­
ering plants. It grows well in loamy soils and creeps on tall hardwood trees, live fences or 
wooden structures for support [18]. It is common in Tanzania, Mozambique, Kenya and 
Uganda [19]. In Tanzania, it is considered part of the rich agroforestry systems of the North­
ern and Southern Highlands of regions, where it is grown in combination with coffee (Coffea
arabica) and banana (Musa sp.) [20].
Oyster nuts bear squash-like fruits with large, oily, and nutritious seeds [21], which are 
mainly consumed fresh, raw, cooked or ground to thicken staple meals. Staple meals mixed 
with Oyster nut paste are valued by lactating women due to reported lactogenic properties 
[22, 23]. Despite its widespread consumption in Tanzania and high oil yield ranging between 
55 and 60% [24], the species remains neglected and underutilized for edible oil production.
Few studies have investigated Oyster nuts: one from Uganda [18] and two from North­
ern Highlands of Tanzania, particularly Kilimanjaro, Arusha, and Tanga [24, 25]. As a 
result, there is limited comprehensive compositional and bioactive data on Oyster nut oil. 
Meanwhile, no documented study has evaluated Oyster nuts grown in Njombe, located in
the Southern Highlands of Tanzania, regardless of ecological variations known to influence
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nutrient and phytochemical composition. Such ecological differences may significantly
affect oil quality and biological activity [26, 27]. Therefore, this study aimed to investigate
the phytochemical constituents, fatty acid profile and antioxidant potential of Oyster nut oil
from Njombe, Tanzania. We hypothesize that this study could unveil more compositional
and bioactive data to enrich the database to support its nutritional value and promote its
commercialization.
2 Materials and methods
2.1 Study area
Njombe District, located in the Southern Highlands of Tanzania at an altitude of approxi­
mately 1,800–2,000 m above sea level, experiences a cool tropical highland climate. The area
receives an average annual rainfall from 1,000 to 1,600 mm, with a unimodal rainfall pattern
occurring between November and April. The dry season extends from May to October. Min­
imum temperatures range between 12 °C and 20 °C, with cooler conditions prevailing during
the dry season; temperature can drop to 8 ℃during June and July [28].
2.2 Sample collection, preparation and extraction
Oyster nut seeds (1 kg) were bought on 7 July 2025 from local vendors at Soko Kuu Njombe
market in Njombe District (9°20’04.5” S, 34°46’04.8” E). The samples were transported to
the laboratories of Mbeya University of Science and Technology, where they were stored in
airtight screw-cap containers at room temperature prior to further analysis. The seeds were
sorted and sun-dried. The shells were broken by hand before using knives to remove the
fibrous shell to obtain the kernels. The resulting cotyledons (seed kernels) were stored in the
refrigerator (4 ℃) prior to oil extraction. Oil extraction was performed using a cold press
method as described by [11]. Briefly, the cotyledons were placed in a cold press machine,
which was operated at 10 MPa for 15 min at a temperature of 25 ℃to extract the oil. The
extracted oil was filtered through Whatman No.2 filter paper, transferred into transparent
bottles (Fig. 1), covered with aluminum foil, and stored in a refrigerator at 4 ℃until analysis.
2.3 Preliminary phytochemical screening
The Oyster nut oil was screened for alkaloids, flavonoids, saponins, terpenes and anthra­
quinones by following the standard procedure as described by [29], with slight modifica­
tions to the amounts of sample and reagents to improve sensitivity.
Fig. 1 Oyster nut a) peeled cotyledons b) bottle of oil surrounded with unshelled nuts



	Shayo et al. Discover Chemistry
	(2026) 3:378
	Page 4 of 15


2.4 Determination of alkaloids
About 3 mL of oil was mixed with 6 mL of 2% (v/v) aqueous hydrochloric acid and
shaken vigorously. A separating funnel was used to obtain the aqueous layer. Then, 0.5
mL of the resulting aqueous solution was mixed with 1 mL of Dragendroff’s Reagent
and shaken. The appearance of an orange or red precipitate indicated the presence of
alkaloids.
2.5 Determination of flavonoids
About 1 mL of the sample solution obtained by using 2% (v/v) aqueous hydrochloric acid
was mixed with 1 mL of lead acetate and shaken. The formation of white precipitates
indicated the presence of flavonoids.
2.6 Determination of saponins
About 1 mL of the sample solution obtained by using 70% ethanol was mixed with 3 mL
of distilled water, shaken well, and then gently warmed. The persistent formation of froth
indicated the presence of saponins.
2.7 Determination of anthraquinones
About 1 mL of the sample solution obtained using 70% ethanol was mixed with 1 mL of
concentrated hydrochloric acid. The mixture was then treated with 2 mL of diethyl ether,
followed by the addition of strong ammonia. The formation of pink or red color in the
aqueous layer indicated the presence of anthraquinones.
2.8 Determination of terpenes
About 1 mL of the chloroform was mixed with 1 mL of oil, then the mixture was evap­
orated to dryness. Thereafter, 1 mL of concentrated sulphuric acid was added, the
resulting mixture was heated for 2 min. The formation of a greyish color indicated the
presence of terpenes.
2.9 GC-MS analysis
Prior to GC-MS analysis, 10 mg of oil was dissolved in 1 mL GC-grade n-hexane and
filtered through a 0.22 μm PTFE syringe filter. The sample was stored in an amber bot­
tle with a PTFE septum cap and stored shortly in a refrigerator at 4 ℃before injecting
into the GC-MS system. An Agilent Technologies GC-MS system (Agilent GC-MS-
7890B/7000D Series) equipped with a fused silica capillary column (Agilent J&W
DB-5ms UI 30 m × 0.25 mm × 0.25 μm) was used for the analysis. The oven initial tem­
perature was set to 70 °C held for 0.5 min, ramped at 25 °C/min to 180 °C held for 1
min, then ramped at 6 °C/min to 280 °C held for 8 min. The injection port was main­
tained at 280 °C, with Helium as the carrier gas at a flow rate of 1.2 mL/min. The ion­
ization voltage was set to 70 eV. Samples (1 µL) were injected in 10:1 split mode. Mass
spectral scanning was performed in the range of 40–500 m/z. Compounds in the sample
were identified using computer searches of the NIST Ver.2.1 mass spectral data library
combined with comparison of the spectra. The National Institute of Standard and Tech­
nology (NIST) database, containing over 62,000 patterns, was used for mass-spectrum
interpretation. Unknown component spectra were matched against known spectra in
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the Wiley and NIST library. The component names, molecular weights, and structures
of the Oyster nut oil were subsequently determined [30].
2.10 Fatty acid composition analysis
The fatty acids composition of Oyster nut oil was determined by using a Fourier-Trans­
form Near-Infrared (FT-NIR) spectrophotometer (Bruker, TANGO Optics GmbH,
Ettlingen, Germany) following the method described by [31] with minor modifications. 
Fatty acid methyl esters (FAMEs) were prepared by dissolving 10 mg of oil in 2 mL of
n-hexane in a screw-capped test tube, followed by the addition of 0.5 mL of 0.5 M meth­
anolic potassium hydroxide. The mixture was vigorously shaken for 1 min to facilitate 
transesterification and subsequently allowed to stand until phase separation occurred. 
The upper hexane layer containing the fatty acid methyl esters was carefully collected
for use in FT-NIR analysis. Subsequently, 1 mL of the sample was transferred into 1 mm
quartz cuvettes and scanned using FT-NIR spectrophotometer in transmission mode
over the range of 12,000 to 4000 cm−1at 8 cm−1resolution. A total of 32 scans were
averaged per spectrum, requiring one 1 min per spectral acquisition. Reference fatty
acids composition was determined using gas chromatography equipped with flame ion­
ization detection (GC-FID). Major fatty acids were quantified using certified standards. 
The fatty acid profile for each sample was obtained based on the retention times of their 
respective FAMEs, with reference to a certified Me63 fatty acid methyl ester mixture as
an external standard. FT-NIR spectra were pre-processed using standard normal vari­
ate and Savitzky-Golay first derivative, and partial least squares regression models were
developed to correlate spectral data with GC reference values. Model performance was
evaluated by cross-validation and external validation using R2, residual mean square
error (RMSE), and the ratio of performance to deviation (RPD). The validated models 
were applied for rapid, non-destructive prediction of fatty acid profile in the oil sample.
2.11 Determination of DPPH free radical scavenging activity
The in vitro 2,2-diphenyl-2-picryhydrazyl (DPPH) radical scavenging activity assay was 
conducted as described by [32] and [33] with slight modifications. A solution of 0.0003
M DPPH was prepared by dissolving 12 mg of DPPH in 100 mL of n-hexane. A stock
solution of the oil sample (2000 µg/mL) was prepared by dissolving 100 mg of oil in 50
mL of n-hexane. From this solution, five working concentrations (1000, 500, 250, 125 
and 62.5 µg/mL) were obtained through serial two-fold dilution using n-hexane. Then, 1
mL of 0.0003 M DPPH solution was added to 2.5 mL of each sample working concentra­
tion. For the positive control, an L-ascorbic acid stock solution (50 mL) was prepared
identically to the oil sample, yielding the same five concentrations (1000, 500, 250, 125, 
and 62.5 µg/mL). Then, 1 mL of 0.0003 M DPPH solution was added to 2.5 mL of each
L-ascorbic acid solution. A blank solution was prepared by mixing 1 mL of the 0.0003 M
DPPH with 2.5 mL of n-hexane. All solutions (sample, L-ascorbic acid and blank) were
shaken thoroughly and incubated in the dark for 30 min at 25 ℃. The absorbance of 
each solution was measured at 517 nm using a UV-VIS spectrophotometer (210 PLUS −
223F1376). The experiment was conducted in triplicate. The absorbances obtained were
used to calculate the percentage of radical scavenging activity (%RSA) using the formula
described by Brand Williams et al. [34], shown by Eq. 1. The antioxidant concentration 
required to reduce the DPPH radical by 50% (IC50) for both the Oyster nut oil extract
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and L-ascorbic acid was determined by non-linear regression analysis using Origin-Pro
software (version 2019b, 9.65).
display-eq-Equ1 	(1)
2.12 12 Hydrogen peroxide scavenging activity assay
Hydrogen peroxide (H2O2) scavenging activity assay was performed according to the
method described by [35]. A 0.002 M H2O2 solution was prepared in 0.2 M phosphate
buffer solution (PBS) at pH of 7.4. Briefly, 50 mL of 0.002 M H2O2 was mixed with 50
mL PBS (1:1 ratio) and allowed to stand for 5 min at 25 ℃. The stock solutions of oil
extract and L-ascorbic acid (positive control), each at a concentration of 2000 µg/mL,
were prepared by dissolving 100 mg of each substance in 50 mL of methanol (for oil
extract) and PBS (for L-ascorbic acid). From each stock solution five working concentra­
tions (62.5, 125, 250, 500, and 1000 µg/mL) were obtained through serial two-fold dilu­
tion using methanol for oil extract and PBS for L-ascorbic acid. For the assay, 100 µL
from each concentration of oil extract and ascorbic acid were mixed separately with 600
µL of the H2O2 solution. The mixtures were incubated for 30 min at 25 ℃in the dark.
A blank solution was prepared by mixing 100 µL PBS and 600 µL of the H2O2 solution,
incubated for 30 min at 25 ℃in the dark. The absorbance of oil extract, ascorbic acid
and blank were measured at 230 nm by using a UV-VIS spectrophotometer (210 PLUS
−223F1376). The experiments were performed in triplicate. The average absorbance val­
ues were used for analysis. The percentage inhibition of hydrogen peroxide scavenging
activity was calculated using Eq. 2. The half-maximal inhibitory concentration (IC50) was
determined from a plot of percent inhibition against concentration.
displ ay-eq-Equ2 	(2)
2.13 12 Statistical analysis
The results were reported as mean±standard error of the mean (SEM), and the sig­
nificance level was defined accordingly. To determine the statistical significance of the
findings, a one-factor analysis of variance (ANOVA) test was conducted, followed by a
Tukey test at p=0.05. Groups with p-values≤0.05 were considered statistically different.
Statistical analysis was performed by using Origin-Pro (version 2019b, 9.65) software.
3 Results
3.1 Preliminary phytochemical constituents
Phytochemical screening of Oyster nut oil extract unveiled the presence of two classes
of secondary metabolites, the terpenes and saponins, out of five classes tested (Table 1).
Table 1 Classes of secondary metabolites present in Oyster nut oil
	Phytochemical Tested
	Present
	Absent


Alkaloids	√
Terpenes	√
Anthraquinones	√
Saponins	√
Flavonoids	√
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3.2 Phytochemical constituents by GC-MS analysis
The gas chromatogram and mass spectra of Oyster nut oil showed the presence of
seven phytochemical compounds that could be the reason of medicinal proper­
ties of the Oyster nut oil (Figs. 2 and 3). The first compound to be identified was
1-Isopropylidene-4-methyl-cyclohexane which took the retention time of 3.728 and
	then
	Oct-5-en-2-yn-4-ol,
	3,7,11,15-Tetramethyl-hexadeca-2,6,10,14-tetraen-1-ol,


5-Allyl-1,2,3-trimethoxy-benzene (elemicin), 4-Allyl-2,6-dimethoxy-phenol, 4-Hydroxy-
	3,5-dimethoxy-benzaldehyde
	whereby
	2,6,10,15,19,23-Hexamethyl-tetracosa-


2,6,10,14,18,22-hexaene (squalene) was the last compound to be identified which took
the longest retention time of 20.274 (Table 2).
3.3 Fatty acid composition
The fatty acid profile of Oyster nut oil revealed a high proportion of unsaturated fatty 
acids (54.7%) relative to saturated fatty acids (45.3%). The unsaturated fatty acids were
linoleic acid, linolenic acid and oleic acid, while the saturated fatty acids were palmitic
acid and stearic acid. Among these, linoleic acid was the most abundant component,
followed by palmitic acid, while linolenic acid was present in the lowest concentration
(Table 3).
3.4 Antioxidant activities
3.4.1 DPPH free radical scavenging activities
The antioxidant activity of the Oyster nut oil was determined by using the DPPH free 
radical scavenging activity. The results show Oyster nut oil has antioxidant activities as
revealed by its ability to scavenge DPPH free radicals (Table 4). The extract exhibited 
a concentration dependent scavenging activities, with the higher concentration having
more activity than the lower (Table 4). Comparison of the percentage scavenging activi­
ties indicated a significant difference in activities between all tested concentrations (p
˂ 0.05). The same was observed for the ascorbic acid (positive control); however, it had 
higher activities than the oil (Table 4). The concentration required to scavenge 50% of
the DPPH free radicals (IC50) of the oil was found to be 12.99 µg/mL, higher than that of
ascorbic acid, 11.39 µg/mL (Table 4).
3.4.2 Hydrogen peroxide scavenging activities
The Oyster nut oil extract exhibited a concentration-dependent hydrogen peroxide scav­
enging activity (Table 5). The scavenging activities were significantly different between
Fig. 2 GC-MS chromatogram of Oyster nut oil extract
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Fig. 3 Mass Spectra of Oyster nut oil
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Table 2 Phytochemical Compounds, Molecular Formula, Molecular Weight and Retention Time of
Oyster nut oil
Table 3 Fatty acids composition of Oyster nut oil
Fatty acids 	Composition (%)
Palmitic acid 	32.4
Stearic acid 	13.2
Linoleic acid 	45.6
Linolenic acid 	0.3
Oleic acid 	8.8
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Table 4 The Percentage DPPH Free Radical Scavenging Activities of Oyster Nut Oil Extract
Concentration (µg/mL) 	Radical scavenging activities (%)
Oyster nut oil 	Ascorbic acid
	62.5
	55.63±0.10a
	95.59±0.02



	125
	69.32±0.05b
	95.58±0.02



	250
	81.51±0.04c
	95.82±0.01



	500
	87.50±0.01d
	95.95±0.02



	1000
	89.63±0.01e
	96.33±0.01



	IC50 (µg/mL)
	12.99
	11.39


The results are presented as mean±SEM (n=3). Values with different superscript lower-case letters along the column are
statistically significantly different
Table 5 The percentage hydrogen peroxide scavenging activity of Oyster nut oil extract
Concentration (µg/mL) 	H2O2 Scavenging activity (% inhibition)
Oyster nut oil 	Ascorbic acid
	62.5
	44.96±0.22a
	64.98±0.08



	125
	52.33±0.16b
	70.61±0.05



	250
	59.16±0.18c
	78.98±0.01



	500
	65.52±0.41d
	88.97±0.03



	1000
	69.64±0.07e
	94.71±0.04



	IC50 (µg/mL)
	99.40±0.01
	17.82±02


The results are presented as mean±SEM (n=3). Values with different super script lower-case letters along the column are
statistically significantly different
all tested concentrations (p<0.05). However, ascorbic acid showed more potent scaveng­
ing activity than the extract at any tested concentration. The IC50 value of oil extract
(99.40 µg/mL) was higher than that of ascorbic acid (17.82 µg/mL).
4 Discussion
4.1 Preliminary phytochemical screening
Plants produce a variety of secondary metabolites, some of which have medicinal value.
Knowing the classes of secondary metabolites present in a particular plant product is
important not only for the discovery of therapeutic agents but also for exposing other
sources of that class of compounds among the plants. This study identified two classes
of secondary metabolites in the Oyster nut oil, the terpenes and saponins. Both classes
are known for their pharmaceutical properties, including anti-inflammatory, antiviral,
antimicrobial, antitumor, antiaging, immunomodulation, neuroprotection, antima­
laria, hypoglycemic, hypolipidemic and antioxidant activities [36–40]. Presence of these
classes of compounds in Oyster nut oil provides insight into the health benefits associ­
ated with its use by humans.
4.2 GC-MS analysis
The GC-MS analysis of Oyster nut oil revealed the presence of seven major phytochemi­
cals that are distributed into three classes: the phenolic compounds, terpenoids and Acet­
ylenic alcohol. The phenolic compound are 5-ally-1,2,3-trimethoxy-benzene (elemicin);
4-Hydroxy-3,5-dimethoxy-benzaldehyde and 4-Allyl-2,6-dimethoxy-phenol; the terpenoids
are a monoterpene 1-Isopropylidene-4-methyl-cyclohexane, a diterpene 3,7,11,15-Tet­
	ramethyl-hexadeca-2,6,10,14-tetraen-1-ol
	(trans-geranylgeraniol),
	and
	a
	triterpene


2,6,10,15,19,23-Hexamethyl-tetracosa-2,6,10,14,18,22-hexaene (squalene). Oct-5-en-2-yn-
4-ol is an acetylenic alcohol. Only squalene has been previously reported in Oyster nuts (T.
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pedata) [32]; the remaining compounds are reported here for the first time. The observed 
difference in the results might be due to the differences in soil properties where the studied 
plants were taken. Out of the seven identified compounds, three are known for their anti­
oxidant activities: elemicin, squalene and 4-Allyl-2,6-dimethoxyphenol [41–44]. Apart from 
antioxidant activities, the three compounds have been reported to display several bioactivi­
ties; elemicin shows antifungal, antibacterial, insecticidal and anti-inflammatory activities 
[45–48] while squalene exhibits antitumor, hypolipidemic, antibacterial, detoxification, neu­
roprotection, protects skin and enhances body immunity [49]. 4-Allyl-2,6-dimethoxy-phenol 
has antimicrobial activities [50]. For the remaining four compounds, Trans-geranylgeraniol
has been reported to exhibit antibacterial, anti-inflammatory, anti-tumorigenic and neuro­
protective potential [51], the rest: 4-Hydroxy-3,5-dimethoxy-benzaldehyde, Oct-5-en-2-yn-
4-ol and 1-Isopropylidene-4-methyl-cyclohexane have not yet been reported in literature to
have any bioactivity. Therefore, Oyster nut oil has more pharmaceutical health benefits apart 
from offering antioxidant potential.
4.3 Fatty acid composition
Consumption of industrial refined oil and animal oil has been linked to increased cases of
cardiovascular diseases (CVDs) such as coronary heart diseases and atherosclerosis due to 
the presence of high levels of trans fatty acids (TFA) [52]. TFA increases the level of low-
density lipoprotein cholesterol (LDL-C) and decreases high-density lipoprotein cholesterol 
(HDL-C) [53]. However, plant oil contains low levels of TFA with high levels of unsaturated
fatty acid, thus, the WHO recommends consumption of plant oil over industrial refined and 
animal oil due to their health promoting benefit [52]. This study revealed Oyster nut oil con­
tained both saturated fatty acids and unsaturated fatty acids, with unsaturated being in high
proportion over saturated. Similar findings have been described by [24] in Oyster nut oil.
Furthermore, the fatty acid composition of Oyster nut oil for linoleic acid, palmitic acid, oleic 
acid, linolenic acid and stearic acid is comparable to that reported by [54]. However, more
fatty acids have been identified by the studies conducted by Bondioli [54] and Monica [25] 
compared to our study. The difference observed can be due to differences in environmental
conditions where the plant grows and the methods used for analysing fatty acid composition. 
Monounsaturated fatty acids (MUFAs) and polyunsaturated fatty acid (PUFAs) are impor­
tant determinants of a healthy oil. MUFAs such as oleic acid lower the level of LDL-C and 
increase HDL-C, thereby reducing the risk of developing CVDs [55]. PUFAs such as linoleic 
acid (omega-6 fatty acid) and linolenic acid (Omega-3 fatty acid) are essential fatty acids, 
thus, must be obtained through diet. Linoleic acid lowers LDL-C and increases HDL-C, reg­
ulates blood glucose level, therefore reducing the risk of developing cardiovascular diseases 
and type 2 diabetes [56, 57]. Palmitic acid and stearic acid are saturated fatty acids linked
with increased risk of developing cardiovascular diseases, obesity, cancer and diabetes. These
two fatty acids constituted 45.6% of the total fatty acid content of Oyster nut oil lower than
that found in palm oil (50%) [58]. Therefore, Oyster nut oil can be an alternative to palm oil
for human consumption. Furthermore, the high content of saturated fatty acids and saponins 
makes it suitable for producing soap, cosmetics and biofuel.
4.4 Antioxidant activities
Under normal physiological metabolism, there is a balance between free radical production 
and the antioxidant system in the body. In a state of disease and with aging, the balance is
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disrupted, resulting in more production of free radicals, which overload the antioxidant sys­
tem, leading to a condition called oxidative stress [59, 60]. Oxidative stress is associated with 
the physiopathology of many diseases in humans such as diabetes, neurodegenerative dis­
eases, inflammation, sexual dysfunction, cancer, and heart problems [59, 60]. Furthermore,
oxidative stress accelerates the aging process [59]. Therefore, alleviating oxidative stress is of
great benefit to the health of an individual. Natural products from plants, including nut oils
have been reported to boost the antioxidant system of the body through their phytochemi­
cals acting as exogenous antioxidants, enhancing the expression of endogenous antioxidant 
enzymes, and inhibiting pathways that increase production of free radicals [13, 61]. The anti­
oxidant properties of a substance can be determined in vitro by measuring its percentage
of free radical scavenging activity which is positively correlated to antioxidant activity. The
higher the percentage, the higher the antioxidant activities [62].
DPPH free radicals scavenging activities measure the ability of a substance to neutralize 
free radicals by donating hydrogen. In this work, Oyster nut oil showed DPPH free radicals 
scavenging activities in a concentration-dependent manner, portraying its antioxidant activi­
ties. However, its activity was lower than that of ascorbic acid at all tested concentrations.
Isaiah et al. [32] reported similar findings for Oyster nut oil. On the other hand, hydrogen
peroxide scavenging activities measure the ability of a substance to neutralize hydrogen 
peroxide. Hydrogen peroxide is one of the sources of reactive oxygen species (ROS) in the 
body, such as hydroxyl radicals, that may result in oxidative stress. In this work, Oyster nut 
oil extract demonstrated a concentration-dependent hydrogen peroxide scavenging activity, 
thereby depicting its ability to prevent oxidative stress in the cellular environment [63]. Our
findings are comparable to those reported by [64], who found the hydrogen peroxide scav­
enging activity of extra virgin Olive oil extract to be 71.8 ± 2.5%. The antioxidant activities
of the oil can be attributed to elemicin, squalene and 4-Allyl-2,6-dimethoxy-phenol, which 
are the only components of Oyster nut oil found to exhibit antioxidant activities in other 
studies [65–67]. The IC50 is used to compare the potency of antioxidants; the lower the IC50
value, the higher the potency of the antioxidant. Our findings show that Oyster nut oil has
higher IC50 values than ascorbic acid, implying that ascorbic acid is more potent than Oys­
ter nut oil. This is because ascorbic acid is a pure compound, while the oil is in non-refined 
form. Although the IC50 of the oil is higher than that of ascorbic acid, the oil is classified as
a strong antioxidant because its IC50 value is less than 100 µg/mL [68], indicating that they
have comparable activities. Therefore, we anticipate Oyster nut oil can protect body cells
against oxidative damage through preventing the formation of ROS (superoxide, hydroxyl 
and nitric oxide radicals) as well as scavenging them, consequently, preventing diseases asso­
ciated with oxidative stress and aging. Furthermore, having antioxidant activities, Oyster nut 
oil can prevent lipid peroxidation, thus, can be used as a natural food preservative to replace 
the synthetic ones that have been associated with diseases such as cancer.
5 Conclusion
This study provides a comprehensive characterization of the phytochemical composition, 
fatty acid profile, and antioxidant activity of Oyster nut oil derived from Telfairia pedata
grown in the Southern Highlands of Tanzania at Njombe. Seven major phytochemicals
were identified, including elemicin, 4-hydroxy-3,5-dimethoxybenzaldehyde, 3,7,11,15-tetra­
methylhexadeca, trans-geranylgeraniol, oct-5-en-2-yn-4-ol, squalene (2,6,10,15,19,23-hexa­
	methyltetracosa-2,6,10,14,18,22-hexaene),
	4-allyl-2,6-dimethoxyphenol,
	and
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1-isopropylidene-4-methylcyclohexane. Among these, only squalene has been previously 
documented in Oyster nuts, while the remaining six compounds are reported here for the
first time. The fatty acid profile of the oil was characterized by linoleic acid (45.6%) as the
predominant component, followed by palmitic acid (32.4%), stearic acid (13.2%), oleic acid 
(8.5%), and linolenic acid (0.3%). Overall, unsaturated fatty acids accounted for 54.7% of the 
total fatty acids, exceeding saturated fatty acids, which constituted 45.3%. Furthermore, the 
oil demonstrated notable antioxidant activity, as evidenced by its ability to scavenge both 
DPPH radical and hydrogen peroxide with IC₅₀ values of 12.99 µg/mL and 99.40 µg/mL,
respectively. Collectively, these findings offer novel compositional and functional insights
into Oyster nut oil from Njombe, substantially expanding the existing literature and support­
ing its nutritional promise, bioactivity, and potential for future commercialization and fur­
ther applied research.
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