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Abstract 

This study investigated the methanolic extract of Emilia sonchifolia leaves to provide a scientific 

basis for its ethnobotanical applications and to evaluate its impact on lipid profile parameters in 

Wistar rats. Pulverized leaves were macerated in 99.8% methanol for 72 hours, filtered, and 

concentrated via rotary evaporation at 40°C. The crude extract was partitioned exhaustively using a 

1:3 extract-to-solvent ratio with hexane, dichloromethane (DCM), ethyl acetate, and n-butanol. 

Antioxidant capacity was assessed using Ferric Reducing Antioxidant Power (FRAP) and DPPH 

assays, alongside spectrophotometric quantification of total phenolic and flavonoid content. For the 

in vivo study, 24 Wistar rats were divided into four groups (n = 6). Group 1 (control) received normal 

saline, while groups 2 – 4 received incremental daily oral doses (500, 1000, and 1500 mg/kg) of the 

extract for 14 days. On day 15, serum was collected via cardiac puncture. Total cholesterol (TC), 

triglycerides (TG), and high-density lipoprotein (HDL) were measured calorimetrically, while LDL 

and VLDL were calculated using the Friedewald formula. Phytochemical screening confirmed the 

presence of flavonoids, tannins, saponins, alkaloids, and cardiac glycosides. The extraction process 

yielded 82.02g of crude extract (17.45% w/w). The Ethyl acetate and DCM fractions exhibited the 

highest antioxidant activities, with results comparable to standard Ascorbic Acid. Lipid profile 

analysis indicated no significant differences (p > 0.05) in TC, TG, HDL, or VLDL levels. However, 

a highly significant increase in Low-Density Lipoprotein (LDL) was observed (p < 0.01) across all 

treated groups compared to the control. While the potent antioxidant capacity of Emilia sonchifolia 

validates its traditional use in managing oxidative-related ailments, the significant elevation of LDL 

levels (p < 0.01) highlights a critical metabolic safety concern. These findings suggest that the plant 

may adversely modulate lipid homeostasis, which could potentially increase cardiovascular risk. 

Therefore, despite its therapeutic benefits, caution is recommended in its medicinal and dietary 

consumption.  
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1.0 Introduction 

Oxidative stress is defined as a physiological 

state resulting from a chronic imbalance 

between the production of reactive oxygen and 

nitrogen species (ROS/RNS) and the body's 

endogenous antioxidant capacity. This state is 

central to the pathogenesis of various chronic 

conditions, including cancer, cardiovascular 

diseases, and neurodegenerative disorders (Udofia, 

2024). When ROS levels exceed neutralizing 

thresholds, these unstable molecules induce 

oxidative damage to cellular DNA, proteins, and 

membrane lipids, often culminating in cell death 

(Sahnoun et al., 1997; Udo et al., 2009). 

The rising incidence of oxidative abnormalities 

has intensified the search for reliable, plant-

based antioxidants as alternative therapies 

(Okokon et al., 2012; Uffia et al., 2024). 

However, many phytochemical supplements 

significantly influence host lipid profiles, 

particularly cholesterol and triglyceride levels. 

Improper or excessive use of such extracts often 

driven by an unregulated "health-seeking" bias 

can lead to severe metabolic complications that 

may counteract their therapeutic benefits 

(Udofia et al., 2023). A critical case in point is 

Emilia sonchifolia, an important edible 

medicinal plant utilized in traditional salads and 

ethnomedicine across Africa, India, and 

Malaysia. While documentation exists regarding 

its use for ailments such as asthma, malaria, and 

inflammatory diseases (Devi et al., 2006), its 

systemic safety profile remains incomplete. 

Critically, previous research on E. sonchifolia 

has focused almost exclusively on isolated 

antioxidant screening, leaving a significant void 

in the literature regarding its physiological 

integration with lipid metabolism. Chemical 

radical-scavenging assays do not provide 

adequate insight into how the plant modulates 

cholesterol and triglycerides at graded doses. 

Furthermore, the absence of safety-linked lipid 

data for a plant consumed as a food staple 

represents a substantial public health oversight. 

This study bridges this gap by evaluating the 

extract's toxicological markers alongside a 

comprehensive lipid profile analysis. These 

findings will provide the necessary evidence-

based framework for healthcare workers to 

recommend safe consumption levels for both 

dietary and medicinal purposes. 

2.0 Materials and Methods 

2.1 Collection and Identification of Plant 

Material 

Fresh leaves of Emilia sonchifolia were obtained 

from bushes in Ikot Akpaden, Akwa Ibom State, 

Nigeria. Authentication was performed by Prof. 

Margaret Bassey, a taxonomist at the 

Department of Botany and Ecological Studies, 

University of Uyo. A voucher specimen 

(UUH/10(e)) was deposited at the Faculty of 

Pharmacy Herbarium. 

2.2 Plant Extraction 

Leaves were cleaned, air-dried, and pulverized. 

470g of the material was macerated in 6.8L of 

99.8% methanol at room temperature (25˚C - 

32˚C) for 72 hours with periodic agitation. The 

mixture was filtered and concentrated via rotary 

evaporation at 40˚C. The process yielded 

82.02g of crude methanol extract (17.45% 

w/w yield). The extract was refrigerated at -4˚C 

until use. 

2.3 Phytochemical Screening 

Qualitative screening for alkaloids, saponins, 

tannins, flavonoids, cardiac glycosides, and 

anthraquinones was performed according to the 

standard protocols of Sofowora (1993). 

2.4 Fractionation (Partitioning of Extract) 

30g of the crude extract was dissolved in 100mL 

of distilled water. This was partitioned 

exhaustively in a separating funnel using a 1:3 

ratio of Hexane, Dichloromethane (DCM), Ethyl 
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acetate, and Butanol. Each fraction was 

dehydrated under reduced pressure at 35˚C and 

stored in a desiccator. 

2.5 Antioxidant Evaluation 

2.5.1 DPPH Radical Scavenging Activity 

The scavenging activity of the extract and 

fractions was evaluated against ascorbic acid at 

concentrations of 20, 40, 60, 80, and 100 µg/mL 

following the method of Shekhar and Anju 

(2014). 1mL of 0.1mM DPPH was added to 3mL 

of sample, incubated in the dark for 30 minutes, 

and measured at 700nm. The percentage 

inhibition was calculated as: 

DPPH Scavenging effect (%) = 
𝐀 𝒐−𝐀 𝒔

𝑨𝒐
 × 100  (1) 

Where AO is the control absorbance and As is 

the sample absorbance. 

2.5.2 Ferric Reducing Antioxidant Power 

(FRAP) Assay 

The FRAP activity was determined by mixing 

1mL of sample (20–100 µg/mL) with sodium 

phosphate buffer (pH 6.6) and 1% w/v 

potassium ferricyanide. After incubation at 

50˚C, 10% trichloroacetic acid was added, and 

the mixture was centrifuged. The supernatant 

was treated with 0.1% ferric chloride and 

absorbance was read at 700nm. 

2.6 Quantitative Determination (TPC and 

TFC) 

Total Phenolic Content (TPC) and Total 

Flavonoid Content (TFC) were quantified via 

spectrophotometry using Folin-Ciocalteu and 

Aluminum Chloride methods, respectively, as 

described by Emmanuel et al. (2020). Results 

were expressed as mg Gallic Acid Equivalent 

(GAE/g) and mg Rutin Equivalent (RE/g). 

2.7 Acute Toxicity Study 

Acute toxicity was assessed following OECD 

(2001) guidelines. No morbidity was observed at 

5000 mg/kg, leading to the selection of 500, 

1000, and 1500 mg/kg for the study doses. 

2.8 Animal Treatment 

Twenty-four Wistar rats (140–180g) were 

acclimatized for two weeks. They were 

distributed into 4 groups (n=6): 

• Group 1: Control (10mL normal saline). 

• Groups 2–4: 500, 1000, and 1500 mg/kg 

of extract respectively. 

Doses were administered daily via oral cannula 

for 14 days. 

2.9 Analysis of Lipid Profile 

On day 15, animals were euthanized via terminal 

inhalation anesthesia using chloroform. 

Deoxygenated blood was collected via cardiac 

puncture into EDTA bottles. Serum cholesterol 

(TC), triglycerides (TG), and HDL were 

measured calorimetrically, while LDL and 

VLDL were calculated using the Friedewald 

formula. 

2.10 Statistical Analysis 

Data are expressed as Mean ± SEM. Analysis 

was conducted using One-way Analysis of 

Variance (ANOVA) followed by the Tukey-

Kramer post-test using SPSS. Statistical 

significance was set at (p < 0.05), with (p < 0.01) 

used for high-significance observations. 

2.11 Ethical Approval 

Approval for the use of the animals for the study 

was obtained from the Animal Ethics Committee 

of the faculty of Pharmacy, University of Uyo, 

Nigeria. All animal experiments were conducted 

in accordance with internationally accepted 

Laboratory Animal Use and Care of Laboratory 

Animals (1996) as adopted and promulgated by 

the National Institute of Health (NIH publication 

No. 85(23), revised (1996), based on Helsinki 

convention and guidelines and rules of faculty of 

Pharmacy, University of Uyo, Nigeria for 

animal experimentation.  

3.0   Results 

3.1 Phytochemical Screening and Yield 

The extraction of 470g of dried Emilia 

sonchifolia leaves yielded 82.02g (17.45% w/w) 

of crude methanol extract. Qualitative screening 

confirmed the presence of alkaloids, saponins, 
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tannins, flavonoids, and cardiac glycosides. 

Anthraquinones were notably absent (Table 1). 

3.2 Acute Toxicity Study 

At the limit dose of 5000 mg/kg, the extract 

produced no signs of clinical toxicity, morbidity, 

or mortality over a 14-day observation period. 

This indicates an oral LD50 greater than 5000 

mg/kg, categorizing the extract as relatively 

non-toxic according to OECD guidelines. 

Table 1: Qualitative Phytochemical Composition of Emilia sonchifolia Leaf Extract 

Phytochemical Constituent Test/Method Observation Inference 

Saponins Frothing Test Presence of persistent foam + 

Tannins Ferric Chloride Test Blue-black coloration + 

Alkaloids Meyer’s Test Creamy precipitate + 

Flavonoids Alkaline Reagent Test Yellow coloration + 

Cardiac Glycosides Salkowski Test Reddish-brown ring + 

Anthraquinones Borntrager’s Test No color change － 

                      Key: (+) = Presence; (－) = Absence 

3.3 Lipid Profile Modulation 

Lipid profile analysis of rats treated for 14 days 

revealed no significant changes (p > 0.05) in 

Total Cholesterol (TC), Triglycerides (TG), 

High-Density Lipoprotein (HDL), or Very Low-

Density Lipoprotein (VLDL) compared to the 

control. However, a highly significant increase 

in Low-Density Lipoprotein (LDL) was 

observed at all treatment doses (p < 0.01), as 

detailed in Table 2. 

3.4 Antioxidant Capacity and Quantitative 

Determination 

3.4.1 DPPH Radical Scavenging Activity 

The extract and its fractions demonstrated 

concentration-dependent scavenging of the 

DPPH radical. The Ethyl acetate fraction 

showed the highest potency, nearly matching the 

Ascorbic Acid standard at 100 µg/mL (Figure 1). 

3.4.2 Ferric Reducing Antioxidant Power 

(FRAP)  

Reducing power increased linearly with 

concentration across all samples. The Ethyl 

acetate and Dichloromethane (DCM) fractions 

exhibited superior reducing capacities, 

exceeding the performance of the standard drug, 

Ascorbic Acid (Figure 2). 

3.4.3 Total Phenolic Content (TPC) 

Quantitative determination via the Gallic Acid 

calibration curve (y = 0.0072x + 0.1346) 

identified the Ethyl acetate fraction as having the 

highest phenolic load (1.122 mg GAE/g) (Figure 

3), followed by the DCM fraction (Table 3). 

3.4.4 Total Flavonoid Content (TFC) 

Using the Rutin calibration curve (y = 0.0021x + 

0.0526), the DCM fraction was found to contain 

the highest flavonoid concentration (2.150 mg 

RE/g) (Figure 4). The negative values recorded 

for the Butanol and Aqueous fractions indicate 

that flavonoid levels in these solvents were 

below the analytical limit of detection (Table 4). 

3.5 Statistical Analysis Summary 

One-way ANOVA confirmed that while 

antioxidant markers varied significantly across 

fractions (p < 0.05), the most significant 

physiological change was the elevation of LDL 

levels in the treated animal groups (p < 0.01). 

4.0 Discussion 

The phytochemical screening of the methanolic 

leaf extract of Emilia sonchifolia revealed a diverse 

array of bioactive secondary metabolites, including 

saponins, tannins, alkaloids, cardiac glycosides, and 

flavonoids. These results align with the findings of 

Neethu and Gangaprasad (2018), who identified 

similar compounds as the primary drivers of the 

plant’s therapeutic efficacy. These metabolites 

are integral to the plant’s bioactivity; for 

instance, flavonoids and tannins are well-

recognized for their ability to inhibit oxidative 

stress and neuroinflammation (Cichon et al., 

2020). Antioxidants function by neutralizing 

free radicals - highly reactive molecules capable 
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of damaging DNA, proteins, and cellular 

membranes by donating electrons to stabilize 

them (Anju et al., 2010). In this study, the 

antioxidant capacity of the extract and its 

fractions was evaluated using DPPH and FRAP 

assays.

Table 2: Lipid Profile Parameters of Wistar Rats Following 14-Day Administration of Emilia sonchifolia 

Methanol Extract 

Dose (mg/kg) TC (mmol/L) TG (mmol/L) HDL (mmol/L) LDL (mmol/L) VLDL (mmol/L) 

Control 1.66±0.15 1.95±0.29 1.91±0.00 0.94±0.62 0.93±0.00 

500 1.71±0.00 1.14±0.51 2.26±0.00 1.06±0.25b 0.50±0.19ns 

1000 1.76±0.01 1.21±0.16 2.14±0.08 0.89±0.07b 0.55±0.07ns 

1500 1.79±0.06 1.24±0.30 2.17±0.07 0.94±0.16b 0.56±0.13ns 

Note: Values are expressed as Mean ±SEM (n=6). Significance: b(p < 0.01) compared to control; ns = non-significant. 

Abbreviations: TC (Total Cholesterol), TG (Triglycerides), HDL (High-Density Lipoprotein), LDL (Low-Density 

Lipoprotein), VLDL (Very Low-Density Lipoprotein). 

 

 

Figure 1: Bar Chart of DPPH Assay of Scavenging Activity of Emilia sonchifolia Leaf Extract and 

Fractions 

The results indicated that the Ethyl acetate 

fraction possessed the highest potency, with a 

DPPH scavenging effect of 98% at 100 µg/mL, 

nearly identical to the Ascorbic Acid standard 

(99%). This high activity suggests that the semi-

polar constituents of E. sonchifolia are 

particularly effective at hydrogen donation. 

Similarly, the FRAP assay showed that the Ethyl 

acetate and Dichloromethane (DCM) fractions 

exhibited superior reducing power (1.050 and 

0.918 respectively) compared to Ascorbic Acid 

(0.626). This concentration-dependent increase 

in absorbance is consistent with the findings of 

Emmanuel et al. (2020), proving that the plant 

fractions possess significant potential to reduce 

Fe3+ to Fe2+. A point of technical clarification 

involves the negative TFC values recorded for 

the Butanol (-0.171) and Aqueous (-0.457) 

fractions. As these values are derived from the 

Rutin calibration curve (y = 0.0021x + 0.0526), 

a negative result indicates that the sample 

absorbance was lower than the Y-intercept of the 

standard curve. In analytical chemistry and 

pharmacognosy, this does not represent a 

calculation error but rather confirms that the 

flavonoid concentration in these specific 

fractions is negligible or falls below the 

analytical limit of detection (LOD). 
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Figure 2: Bar Chart of FRAP ASSAY of Emilia sonchifolia Leaf Extracts and Fraction 

 

Figure 3: Gallic Acid Standard Calibration Curve for Total Phenolic content Assay. Y =0.0072x + 0.1346, 

X = (Y – 0.1346)/0.0072, where Y = Mean Absorbance of Samples and X = Total Phenolic Content 

Table 3: The Absorbance of Gallic acid for Standard Calibration Curve for Total Phenolic Content of Emilia 

sonchifolia Leaves Extracts and Fractions 

Key: ABS = Absorbance 
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Total phenolic 

content (x) 
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Extract 0.073 0.073 0.073 0.073±0.000 0.378 

Hexane 0.067 0.067 0.067 0.067±0.001 0.325 

Dichloromethane 0.118 0.118 0.118 0.118±0.001 0.776 

Ethyl acetate 0.157 0.157 0.157 0.157±0.001 1.122 

Butanol 0.075 0.075 0.075 0.075±0.001 0.396 

Aqueous 0.041 0.041 0.041 0.041±0.000 0.095 
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Table 4: Total Flavonoid Content from the Rutin Calibration Curve 

Concentration (µg/mL) Mean Absorbance ± SEM Total flavonoid mg RE/g 

Extract  0.032±0.001 0.007 

Hexane  0.080±0.001 1.721 

Dichloromethane  0.092±0.000 2.150 

Ethyl acetate  0.047±0.000 0.542 

Butanol  0.027±0.001 -0.171 

Aqueous  0.019±0.001 -0.457 

KEY: ABS = Absorbance        SEM =Standard Error of Mean. Values were expressed as Mean ± SEM 

 

 

Figure 4:  Rutin Standard Calibration Curve for Total Flavonoid. Y = 0.0021x + 0.0526, X = (Y – 

0.0526)/0.0021; where Y = Mean Absorbance of Samples and X = Total Flavonoid Content 

The physiological evaluation of the extract’s 

impact on the lipid profile yielded significant 

results. While previous literature has often been 

inconclusive or suggested lipid-lowering 

potential (Dash et al., 2015; Ajen et al., 2022), 

this study observed a highly significant increase 

in Low-Density Lipoprotein (LDL) levels (p < 

0.01) across all treated groups. This elevation 

occurred despite the stability of Total 

Cholesterol (TC), Triglycerides (TG), and High-

Density Lipoprotein (HDL). 

This finding is of critical importance because 

LDL is the primary lipoprotein responsible for 

transporting cholesterol to peripheral tissues; its 

elevation is a major risk factor for cardiovascular 

complications. While Ajen et al. (2022) noted 

that E. sonchifolia could reduce LDL in models 

of cadmium-induced stress, our data suggests 

that in a standard physiological state, the extract 

may adversely modulate lipid homeostasis. This 

could be due to an interference with the hepatic 

LDL-receptor activity or a modulation of the 

HMG-CoA reductase pathway that favors the 

accumulation of low-density lipoproteins. 

Consequently, while the potent antioxidant 

capacity validates the plant's ethnobotanical use 

for oxidative-related conditions, the significant 

elevation of LDL levels highlights a metabolic 

safety concern that necessitates caution in long-

term or high-dose consumption. 

5.0 Conclusion 

The findings of this study provide empirical 

validation for the antioxidant potential of Emilia 

sonchifolia, supporting its traditional 

ethnobotanical applications. The leaf extract is 

rich in bioactive secondary metabolites 

specifically flavonoids, tannins, and saponins 

which correlate with the potent free-radical 
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scavenging and ferric-reducing activities observed in 

the Ethyl acetate and Dichloromethane fractions. 

These properties suggest that the plant may serve as 

a valuable natural source of antioxidants for 

mitigating oxidative stress. 

However, the in vivo physiological evaluation 

reveals a critical metabolic oversight in 

traditional consumption. While the extract did 

not significantly alter Total Cholesterol, 

Triglycerides, or HDL levels, the highly 

significant increase in Low-Density Lipoprotein 

(LDL) levels (p < 0.01) highlights a targeted 

adverse effect on lipid homeostasis. This finding 

suggests that E. sonchifolia may interfere with 

lipid metabolic pathways, posing a potential 

cardiovascular safety risk that has previously 

gone unrecorded. 

This study was limited to a 14-day 

administration period in a healthy rat model; 

therefore, the long-term chronic effects of 

consumption remain unknown. Furthermore, 

while the physiological outcome is clear, the 

specific molecular mechanisms such as the 

extract's impact on HMG-CoA reductase 

activity or hepatic LDL-receptor expression 

were not evaluated in this initial study. 

In conclusion, while Emilia sonchifolia is a 

potent antioxidant, the observed elevation of 

LDL necessitates caution in its medicinal and 

dietary use. Further research is urgently required 

to isolate the specific active components 

responsible for this lipid modulation and to 

conduct long-term cardiovascular safety trials to 

establish safe consumption thresholds for human 

health. 

Competing Interests 

Authors have declared that no competing 

interests exist. 

Acknowledgements  

We acknowledge Dr. Paul Thomas and Mr. 

Nsikan Malachy, both of the Department of 

Pharmacology and Toxicology, University of 

Uyo, Akwa Ibom State, Nigeria for their 

technical assistance.  

References 

Ajen, M., Ogar, I., Ele, E., Ugor, J. & Egbung, 

G. (2022). Comparative studies on the 

effect of quercetin and Emilia 

sonchifolia leaf extract on lipid profile of 

cadmium induced male Wistar rats. 

Journal of Complementary and 

Alternative Medical Research, 18(2), 

11–19. 

Anju, V. S. & Sreeja, S. (2010). In vitro 

estrogenic activities of fenugreek 

Trigonella foenum graecum seeds. 

Indian Journal of Medical Research, 

131, 814-819. 

Bonoli, M., Verardo, V. & Marconi, E. (2004). 

Antioxidant phenols in barley (Hordeum 

vulgare L.) flour: Comparative 

spectrophotometric study among 

extraction methods of free and bound 

phenolic. Journal of Agricultural and 

Food Chemistry, 52(16), 5195–5200. 

Brighente, I. M., Dias, M., Verdi, L. G. & 

Pizzolatti, M. G. (2006). Antioxidant 

activity and total phenolic content of 

some Brazilian species. Pharmaceutical 

Biology, 45(2), 156-161. 

Cichon, N., Saluk-Bijak, J., Gorniak, L., 

Przyslo, L. & Bijak, M. (2020). 

Flavonoids as a natural enhancer of 

neuroplasticity—An overview of the 

mechanism of neurorestorative action. 

Antioxidants, 9(11), 1035. 

Dash, S., Clarke, G., Berka, M. & Jacka, F. N. 

(2015). The gut microbiome and diet in 

psychiatry: focus on depression. Current 

Opinion in Psychiatry, 28(1), 1-6. 



27                                                Udofia, O. E., Uffia, I. D., Esen, R. O., Udofia, C. S. & Thomas, P.   
 

 
@ REJOST 2026 

Devi, G. D., Lija, Y., Cibin, T. R., Biju, P. G., 

Devi, G. V. & Annie, A. (2006). 

Evaluation of the protective effects of 

Emilia sonchifolia Linn. (DC.) on 

perchlorate-induced oxidative damage. 

Journal of Biological Sciences, 6, 887-

892. 

Duangjai, T., Areeya, T., Apinan, P. & Aujana, 

Y. (2018). Flavonoids and other phenolic 

compounds from medicinal plants for 

pharmaceutical and medical aspects: An 

overview. Medicines, 5(3), 93. 

Edagha, I. A., Edem, D. O., Akpan, H. D., 

Usoro, I. F. & Edagha, E. I. (2021). 

Blood glucose concentration, pancreatic 

histology and insulin–expression 

following metformin and glibenclamide 

administration in diabetic rats. Journal of 

Morphological Sciences, 38, 38-43. 

Ekpo, F. E., Uffia, I. D., Udo, E. S. & Udofia, O. 

E. (2012). Comparative study of 

nutrients and anti-nutrients content in 

domestic and wild leaves of Gnetum 

africanum (afang, okazi). International 

Journal of Biology, Pharmacy and Allied 

Sciences, 1, 1608-1617. 

Emmanuel, A., Ugo, M., Godwin, N. & 

Malachy, I. O. (2020). Monkeypox virus 

in Nigeria: Infection biology, 

epidemiology, and evolution. Viruses, 

12(11), 1257. 

Evans, W. C. & Trease, G. E. (2002). 

Pharmacognosy (15th ed.). W.B. 

Saunders. 

Friedewald, W. T., Levy, R. I. & Fredrickson, D. 

S. (1972). Estimation of the 

concentration of low-density lipoprotein 

cholesterol in plasma, without use of the 

preparative ultracentrifuge. Clinical 

Chemistry, 18, 499–502. 

Idiong, O. J., Okokon, J. E. & Andrew, U. E. 

(2012). Antiinflammatory and analgesic 

activities of Heinsia crinata. Molecular 

and Clinical Pharmacology, 3(1), 30-39. 

Kaisoon, O., Siriamornpun, S.  & Weerapreeyakul, 

N. (2011). Phenolic compounds and 

antioxidant activities of edible flowers 

from Thailand. Journal of Functional 

Foods, 3(2), 88-99. 

Kylli, P., Rodriguez-Carpena, J. G., Morcuende, 

D., Andrade, M. & Estevez, M. (2011). 

Avocado (Persea americana Mill) 

phenolic, in vitro antioxidant and 

antimicrobial activities and inhibition of 

lipid and protein oxidation in porcine 

patties. Journal of Agricultural and Food 

Chemistry, 59(10), 5625-5635. 

Neethu, V. & Gangaprasad, A. (2018). Preliminary 

phytochemical screening and antioxidant 

activity of Emilia sonchifolia (L.). 

International Journal of Research and 

Analytical Reviews, 5(4), 2348–1269. 

Nemudzivhadi, V. & Masoko, P. (2014). In vitro 

assessment of cytotoxicity, antioxidant, 

and anti-inflammatory activities of 

Ricinus communis (Euphorbiaceae) leaf 

extracts. Evidence-Based Complementary 

and Alternative Medicine, 2014, Article ID 

625961. 

OECD. (2001). OECD guideline for testing of 

chemicals: Acute oral toxicity – up-and-

down-procedure (UDP). OECD Publishing. 

Oyaizu, M. (1986). Studies on product of 

browning reaction prepared from 

glucose amine. Journal of Japan Society 

of Nutrition, 44, 307–315. 

Sahnoun, Z., Jamoussi, K. & Zeghal, K. M. 

(1997). Free radicals and antioxidants: 

human physiology, pathology and 



28                                    Researchers Journal of Science and Technology (2026) 6(2): 19 - 28 
 

 

therapeutic aspects. Thérapie, 52(4), 

251–270. 

Shekhar, C. T. & Anju, G. (2014). Antioxidant 

activity by DPPH radical scavenging 

method of Ageratum conyzoides Linn. 

leaves. American Journal of 

Ethnomedicine, 1(4), 244-249.  

Sofowora, A. (1993). Medicinal plants and 

traditional medicine in Africa (2nd ed.). 

Spectrum Books Ltd. 

Udo, A., Ekott, M., Ekanem, E. I., Iklaki, C., 

Udofia, O. & Udoma, E. (2009). 

Incidence of ectopic pregnancy in 

Calabar, Nigeria: two halves of the last 

decade compared. Global Journal of 

Community Medicine, 2(1-2), 27-32. 

Udofia, O. E. (2024). Effects of methanol root 

extract of Homalium letestui on 

oxidative stress markers and histology of 

livers and kidneys of Wistar rats. Journal 

of Science and Technology Research, 

6(2), 69-82. 

Udofia, O. E., Nwafor, P. A., Uffia, I. D. & Nya, 

E. (2023). Aphrodisiac potentials of 

methanol extract of Homalium letestui 

root in male rats. International Journal 

of Biochemistry Research & Review, 

32(5), 68-78. 

Uffia, I. D., Akachuku, C. O., Udofia, O. E. & 

Nsien, I. B. (2021). Meteorological 

influences on some melliferous plant 

species. Global Journal of Pure and 

Applied Sciences, 27(4), 361-366. 

Uffia, I. D., Udofia, O. E. & Udofia, C. S. 

(2024). Study of potential effect and 

health benefits of soaking time on the 

nutritional composition and some anti-

nutrient factors in cowpea (Vigna 

unguiculata). Communication in 

Physical Sciences, 11(3), 429-437. 

Uffia, I. D., Udofia, O. E., Bassey, M. E., Esen, 

R. O., Egong, E. J. & Akan, O. D. (2025). 

Comparative analysis of proximate and 

anti-fungal activities on palm oil treated 

ash extracts of Musa sapientum and 

Musa paradisiaca peels. Journal of 

Applied Sciences and Environmental 

Management, 29(1), 4207-4212. 

 


