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Abstract

Pseudospondias microcarpa (A. Rich) Engl. is an oil-producing plant of the Anacardiaceae family that produces red fruits
when ripe. Studies have already reported on the composition of this plant's vegetable oil. However, other minor
compounds have not yet been chemically investigated, nor have their biological properties. The vegetable oil was
extracted from the seeds of this plant and separated to obtain the unsaponifiable fraction. This fraction was analysed
by CCM, UV-visible spectrophotometry and tested with the stable DPPH radical. The vegetable oil obtained, with a yield
of 36%, is green in colour and fluid. The unsaponifiable fraction represents only 1.2% of the weight of the fatty
substance. The chromatograms observed in visible and UV light show yellow and orange spots in visible light, blue spots
at 254 nm, and purple and grey spots with sulphuric vanillin. The carotenoid content is 691.92 mg/kg of oil. These
compounds are carotenes, xanthophylls, sterols and tocopherols, all of which have anti-radical activity. The DPPH
reduction percentage is 94.80%, with an IC50 of 0.287 mg/ml and rapid kinetics of 15 minutes. These results show that
the vegetable oil from this fruit can be used in cosmetics and for therapeutic purposes.
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1. Introduction

The Congo benefits from favourable eco-geographical conditions for the development of rich and varied flora, including
significant potential for food, oilseed, aromatic and medicinal plants, many of which are endemic [1, 3]. This gives it the
advantage of producing new natural active ingredients with added value, such as the species Pseudospondias microcarpa
(A. Rich) Engl, a medicinal plant whose fruits are highly prized for their fragrance and sweet, tangy taste [4]. Previous
studies show that the fruit of this plant is juicy and its seeds are rich in vegetable oil. Its juice is acidic and contains
sugars, amino acids, carotenoids, coumarins, tannins, flavonoids, terpenes and sterols, calcium, potassium, copper, iron
and zinc [5]. The vegetable oil extracted from its seeds contains eight fatty acids, dominated by oleic acid (42.56%),
palmitic acid (33.89%) and stearic acid (14.23%). Of the five sterols identified, phytosterols are mainly composed of -
sitosterol. The tocopherols identified are: a, y and §-tocopherol in low concentrations [6]. Other minor compounds have
not yet been studied in this plant organ, nor has the antioxidant activity of the unsaponifiable fraction. For this reason,
this study focuses on the anti-radical potential of the minor compounds in the unsaponifiable fraction of the vegetable
oil from this plant.
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2. Materials and methods

2.1. Harvesting and preparation of plant material

The plant material consisted of ripe fruits of Pseudospondias microcarpa (A. Rich) Engl. The ripe fruits were harvested
along the Kouyou River in Owando, a town located in the Cuvette Centrale department of Congo. The botanical identity
of the fruit was confirmed at the Centre d'Etude des Ressources Végétales (CERVE), where the species is registered
under number 8957 on 7/08/1961. The fruits were pulped and dried at room temperature for one week. The dried
endocarp was shelled by hand and the kernels were separated from the shells. The dried kernels were crushed using a
wooden mortar and the resulting powder was stored in jars for extraction.

2.2. Extraction of vegetable oil from the seeds

The fat was extracted using the standard Soxhlet method (official AOAC method (1990) [7]. 30.04 g of dry seed powder
(M) was placed in a cartridge and inserted into a Soxhlet apparatus topped with a condenser and supported by a 500
mL flask containing 300 mL of hexane (M1). After eight hours of heating, the flask was removed from the Soxhlet and
the solvent was removed using a rotary evaporator (M2, mass of the flask containing the vegetable oil). The extraction
yield was calculated using the following equation:

M2 —M1)
% Fat = T x 100

2.3. Extraction of unsaponifiable matter

Saponification of 5 g of oil was carried out using an ethanolic potassium hydroxide solution (1 M), followed by vortexing
and heating to 75 °C in a water bath for 30 min. After cooling the mixture to room temperature, water was added to the
reaction medium. The unsaponifiable fraction was extracted with diethyl ether [8]. The extraction yield was calculated
using the equation:

Mi
% Insaponifiable = Mo © 100

Where Mi is mass of unsaponifiable fraction and Mo mass of vegetable oil

2.4. Determination of the chemical profile of the unsaponifiable fraction by thin-layer chromatography

Thin-layer analytical chromatography was performed on the extract according to the methods described by Wagner et
al. [9]. For this purpose, we used ready-to-use 0.25 mm Silicagel 60 F254 chromatographic plates with aluminium
backing (Merck), onto which 10 pl of the extract, previously solubilised in hexane, was deposited using a micropipette.
These were developed in conventional glass chambers (Camag), whose atmosphere had been previously saturated with
vapours from the mobile phase (hexane/chloroform 5/3).

2.4.1. Total carotenoid assay

The total carotenoid content is determined using the method described by Rodriguez Amaya [10]. The absorbances of
the solutions obtained after suitable dilution of the sample in absolute ethanol were read at 450 nm. The total carotenoid
content is determined based on the linear calibration curve (y=ax+b) obtained with the -carotene standard at different
concentrations (0.50, 0.25, 0.125, 0.0625 mg/mL) under the same conditions as the sample. The total carotenoid content
is expressed in mg [3-carotene equivalent per gram of dry matter (mgEq C/g DM).

2.4.2. Evaluation of antioxidant activity

Antioxidant activity was evaluated using the chemical method with DPPH reagent [11]. This is a free radical that is stable
over time and widely used to evaluate the antioxidant activity of any compound. After solubilisation in absolute ethanol,
the extract was deposited on silica CCM plates. After elution, the plates were sprayed with an ethanolic DPPH solution
(2 mg/mL). The activity is positive when the spots are yellow on a purple background in visible light [12]. The TLC
plates were prepared under the same conditions as those used for determining the chemical profile.

For each extract, a concentration range was prepared by half dilution in absolute ethanol. 1 mL of these solutions was

added to 1.5 mL of an ethanolic solution of DPPH radical (0.02 mg/mL). The absorbance of the mixture was read at a
wavelength of 515 nm using a UV-visible spectrophotometer every five minutes. The absorbance of the blank was
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obtained by replacing the test solution with an equal volume of ethanol solution. The positive reference controls used
were ascorbic acid and [-carotene.

The percentages of DPPH radical reduction are determined using the following formula:

Ab — As
——x100

RO =—75

Where R is percentage reduction of the DPPH radical; Ab absorbance of the blank; As absorbance of the sample.

The concentration and time required to reduce 50% (IC50) of radicals were determined using Excel software.

3. Results and discussion

3.1. Vegetable oil and unsaponifiable matter yield

The vegetable oil yield after eight hours of extraction is 36%. The lipid extract is fluid and green in colour at room
temperature but has two phases, the upper one being more liquid and more coloured than the lower one, which is more
viscous. The total lipid content (>20%) allows us to classify this plant as an oilseed [3]. In terms of fluidity, the lipid
fraction is biphasic, reminiscent of crude palm oil, due to the 50/50 ratio of unsaturated to saturated fatty acids [13].
The colour, on the other hand, is reminiscent of cannabis seed oil, avocado pulp or olive seed oil (Figure 1) [14]. The
unsaponifiable yield is 1.2%. The unsaponifiable content is fairly typical for vegetable oils, and its red colour is thought
to be due to its high carotenoid content [14-16]. Preliminary studies by Nkounkou et al. report the same total lipid
content, but do not report the unsaponifiable content [6].

Figure 1 Vegetable oil extracted from the seeds of Pseudospondias microcarpa

3.2. Chemical profile of the unsaponifiable fraction by TLC

Chromatograms 1, 2 and 3 below show the chemical profiles of the unsaponifiable fraction of the vegetable oil (figure
2). The orange spots in chromatogram 1 observed in visible light are characteristic of carotenoids; they are confirmed
by the use of sulphuric vanillin reagents (chromatogram 3). The blue spots at 254 nm under UV light are attributable to
tocopherols, and the large purple spot in chromatogram 3 characterises sterols. They are thought to be more abundant
as minor compounds in this vegetable oil.
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1 2

Eluent: Hexane/CHCI3 (5/3); Observation: visible light
Eluent: Hexane/CHCI3 (5/3); Observation: UV at 254 nm
Eluent: Hexane/CHCI3 (5/3); Developer: sulphuric vanillin; Observation: visible light

Figure 2 Profile chimique de la fraction insaponifiable

3.3. Total carotenoid content

The carotenoid content is 691.92 mg/kg of oil, which is similar to that of palm oil (700 mg/kg of oil) but higher than
that of avocado and olive oil (31.51 mg/kg of oil) [17]. Carotenoids are known for their pro-vitamin A properties and
antioxidant power. The work of Nkounkou et al reports the sterol and tocopherol content but not the total carotenoid
content.

3.4. Screening and evaluation of anti-radical activity on TLC

The TLC plates in Figure 3, prepared under the same conditions as those used for the detection of compounds, show
yellow spots on a purple background, characteristic of positive anti-radical activity. Comparison with plate 3 clearly
shows that the carotenoids and tocopherols in the unsaponifiable fraction are more active than the sterols. These results
show that the unsaponifiable fraction has strong antioxidant potential. These observations are consistent with thin-
layer chromatography. In addition, the unsaponifiable fraction is more active than the two reference molecules (table
). This result can be explained by the richness of this fraction in antioxidant compounds such as tocopherols,
carotenoids and phytosterols. Figure 4 shows the progressive inhibition of free radicals over time by the unsaponifiable
fraction. Numerous studies report the antioxidant activity of extracts from the leaves, bark and roots of Pseudospondias
microcarpa (A. Rich) Engl. of the blue-black fruit variety. However, no study correlates anti-radical activity with the
chemical compounds present in the extract and/or fraction studied. The extracts of nutritional and therapeutic interest
from the fruits of Pseudospondias microcarpa (A. Rich) Engl. do indeed possess antioxidant activity, the effectiveness of
which depends on the nature of the chemical compounds present in the extract. This would explain the high reactivity
of the unsaponifiable fraction, which is thought to be due to its high content of tocopherols, phytosterols and
carotenoids, which exert a synergistic effect. This study is novel in terms of the antioxidant activity of the extract
evaluated and confirms the fruit's potential as a functional food.
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Developer: Vanillin sulphuric acid + heating Development: 1% DPPH

Eluent: Hexane/CHCI3 (5/3)

Observation: Visible light

Figure 3 Relationship between chemical profile and anti-radical activity

Table 1 Percentage inhibition of the extract and standards

Extracts Concentration (mg/ml) | % reduction of DPPH | IC50 (mg/ml)
Insaponifiable | 1,000 94,80 0,190
Vitamin C 1,000 97,90 0,212
[-carotene 1,000 39,76 1,309
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Figure 4 Kinetics of unsaponifiable matter
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4. Conclusion

Studies conducted on the red-fruited variety of Pseudospondias microcarpa from Congo show that the species is indeed
oil-bearing, its unsaponifiable matter is rich in carotenoids and sterols, and it has good antioxidant properties with rapid
reduction kinetics. The results obtained prove that this oil can be used in nutrition for food supplementation, in
cosmetics and in therapeutics.
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