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Abstract

The soxhlet extraction of Alchornea Cordifolia seed oil was used to determine the proximate
and physicochemical screening. The parameters obtained for the proximate screening
were 7.64% moisture content, 4.05% ash content, 29.65% crude fat, 34.92% crude protein
and 52.30% carbohydrate while the values obtained for the physicochemical screening
were 62.45% for Iodide, 1.1% for specific gravity, 9.84 for free fatty acid, 162.84% for
saponification value, 4.10% for peroxide value, 1.46% for refractive index, 10.50% for
viscosity and 5.95% for acid value. The results showed that Alchornea Cordifolia seeds and
seed oil could be employed for edible and commercial purposes.

1. Introduction

The biological activities of medicinal plants have been reopened as a research topic due to pathogen resistance to current antibiotics and
greater awareness of traditional medicine as an alternative source of healthcare [1]. Traditional medicine has been practiced for millennia in
many parts of the world, including India, where it is particularly popular in rural regions because to its accessibility and low cost. Nature has
generated medical agents for hundreds of years, and a large number of modern pharmaceuticals are derived from natural sources, many
of which have roots in traditional medicine [2]. Medicinal plants are those that have medical characteristics or actions [3]. Antimicrobial
noncompliance has multiple ramifications for resistance, and poverty is a major underlying reason of antimicrobial use in developing
countries [4]. Plants were formerly used to treat common infectious ailments, and even before civilization discovered the existence of
germs, the concept that specific plants could heal was generally accepted [5]. These plants’ therapeutic efficacy is based on distinctive
chemical components that have a distinct physiological effect on the human or animal body [6]. The indiscriminate use of commercial
antimicrobial drugs routinely employed in the treatment of infectious diseases has led to an increase in the prevalence of various resistances
in human pathogenic bacteria [7]. Bacterial resistance to currently available antibiotics necessitates the discovery of novel antibacterial drugs.
Various plant extracts have been employed in several researches to screen antibacterial activity and identify novel antimicrobial chemicals
[8–11]. Scientists’ efforts to produce plants with potential antibacterial qualities are yielding results, as a number of plants with significant
antimicrobial capabilities have been identified [12–17]. Alchornea belongs to the spurge family Euphorbiaceae, which includes about 7500
species of trees, shrubs, and herbs from around the world [18]. Plant leaf extracts have been shown to have antibacterial action against both
Gram-negative and Gram-positive bacteria [19–22]. It has been demonstrated to possess antifungal activities [23].
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2. Methods

Alchornea Cordifolia seeds were collected from the Applied Biology department’s botanic garden at ESUT Agbani in Enugu state. A botanist
from Enugu’s Department of Applied Biology and Biotechnology (ESUT) verified the seed.

2.1. Sample preparation

The Alchornea Cordifolia seeds were collected and opened to release the seeds trapped within the pods before being transported to the
laboratory in a black plastic bag. Alchornea Cordifolia seeds were cleaned and dried in the sun for four weeks to remove moisture. The dry
seeds were ground into a powder using a grinding mill and stored in an airtight plastic container until ready for ethyl acetate extraction [24].

2.2. Extraction procedure

Approximately 230 g of the sample was placed in a soxhlet extraction equipment fitted with a 1-L round bottom flask and a condenser.
The extraction was performed using 0.9 L of ethyl acetate at 600°C for 12 hours, until the required amount was achieved. The oil was
subsequently extracted by evaporating the solvent in a water bath heated to 500°C. The sample was weighed, and the difference was
calculated as the weight of the sample before extraction minus the weight of the sample after extraction, multiplied by 100 and then divided
by the sample’s original weight to get the percentage yield oil. The oil was stored in a cool place for further analysis without being processed.

2.3. Proximate Analysis

The proximate composition of seed samples was analyzed using the method recommended by AOAC [25]. Moisture content, ash content,
crude fiber, protein content, lipids and oil, and carbohydrates are all considered proximate analysis.

2.4. Physicochemical Analysis

Specific Gravity

An empty specific gravity bottle was weighed and labeled as W1. Then, another specific gravity container was filled with distilled H2O and
placed in a water bath at 550°C for 1 hour, after which the weight was recorded as W2. After drying, the bottle was filled with the extracted
oil, and the weight was recorded as W3. The procedure was repeated to establish the final weight.

SG of oil =
W2 −W1

W3 −W1

W1= weight of empty SG bottle
W2 = weight of SG bottle + water
W3 = weight of SG bottles + oil

Free Fatty Acid (FFA) value

A pipette was used to transfer 2g of the sample into a 500 mL conical flask. The conical flask containing sample was filled with 70 mL of
ethanol and spun continually. Then, three drops of phenolphthalein indicator were added and titrated with 0.1N NaOH solution for 40 s,
shaking vigorously until it became faint.

Free Fatty Acid value =
TV×N×56.1

Weight of sample

Where, TV = Titre value
N= normality of titrant
56.1 = acid constant

Acid Value

1.3 g of oil was weighed using a pipette into a conical flask. Three drops of phenolphthalein indicator and 60 mL of ethanol were added to
the conical flask. The mixtures were titrated with 0.1N NaOH solution until a pink tint appeared.

Acid value =
TV×0.0282×100
Weight of sample

Saponification value

5 g of the sample was weighed into a 400 mL conical flask. With the sample in the container, 50 mL of alcoholic potassium hydroxide was
added while constantly swirling. The resulting mixture was refluxed for 2h, until the oil was entirely dissolved. Two drops of indicator were
added and titrated with 0.5 N HCl while shaking constantly until the pink hue faded to colorless.

Saponification value =
N×M× (TV2 −TV1)

Weight of sample
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Where,
TV2 - TV1 = difference in titre value of sample and blank
N = Normality of HCL, M = molecular weight of KOH

Iodine Value

1.5 g of the sample was placed in a conical flask, followed by 30 mL of chloroform. 25 mL of Wiji’s reagent was added, and the mixture was
thoroughly stirred with a glass rod. The flask was carefully wrapped and kept in a dark room for an hour. 60 mL of 20% potassium iodide
and 200 mL of distilled water were shaken vigorously. The mixtures were titrated against a 0.1N solution of sodium thiosulphate until the
reddish solution was nearly gone. A small amount of starch indicator was applied and titrated until the blue-black color vanished entirely
after vigorously shaking.

Iodine value =
TV2 −TV1 ×N×12.69

Weight of sample

Where, 12.69 = constant for iodine value
N = Normality of titre
TV2 = titre value of blank
TV1 = titre value of the sample.

Peroxide Value

1.5 g of oil was placed in a conical flask. The conical flask containing the oil sample was filled with 1.8g of potassium iodide and 40 ml of
DMSO-acetic acid solution. It was heated for fifteen minutes. The yellow hue was almost completely removed after adding 25 mL of 3%
potassium iodide and titrating with 0.08 sodium thiosulphate. 1.0 mL of starch indicator was added, forcefully agitated, and precisely titrated
until the blue hue vanished.

Peroxide value =
S×N×1000

Weight of sample

Where, S = titre value
N = normality of titrant.

Viscosity

The viscosity was measured with a Brookfield viscometer (LVII, Brookfield Inc., USA) at a spindle number of 5 and a shear rate of 100
rev/min.

Refractive Index

An Abbe’s refractometer was used to calculate the refractive index of oil. Two or three drops of material were used, and the reading was
recorded.

3. Results and Discussion

Table 1 shows the result of proximate analysis of Alchornea cordifolia Oil

Table 1: Proximate analysis result

Parameters Values in (%)
Moisture 7.80
Crude Protein 35.50
Oil 39.54
Crude fat 30.60
Ash 5.80
Carbohydrate 54.70

Table 2 shows the result of physicochemical analysis of Alchornea cordifolia Oil
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Table 2: Physic-chemical analysis result

Parameters Values in (%)
Iodine value 59.50
Specific gravity 1.00
Free fatty acid (MgKOH/g) 11.70
Saponification value(MgKOH/g) 165.40
Peroxide value (MgEq/Kg) 5.00
Refractive index 1.56
Viscosity (MM2/S) 12.30
Acid Value 7.35

4. Discussion

The 38.8% oil percentage yield agrees with 35-40% yield reported by solade (2008). The value of the 162.84% for saponification and 62.45%
for iodine value was in agreement with [26]. The crude fat value of 29.65% and 10.50% for viscosity is contrary to what [27, 28] reported.
The 4.05% for ash and 52.30% for carbohydrate obtained agrees with 4.2% and 56.42% reported by Nzikou [26, 27] respectively. 7.64%
value for moisture content, 1.1% for specific gravity, 4.10% for peroxide value, 5.95% for acid value and 1.46% for refractive index was
in agreement with 7.51% for moisture, 0.896 for specific gravity, 5.00 for peroxide, 6.35 for acid value and 1.457 for refractive index as
reported by Olaleye [28]. Orhevba [26] reported 8.27% free fatty acid and Nzikou [27] reported 37.6% for crude protein.

5. Conclusion

Because of its high saturated oil content, the extracted oil from Alchornea cordifolia seed might be used successfully as edible oil for human
consumption as well as for other industrial applications.
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