
 

1 
 

Original Research Article 
Comparative analysis of the Phytochemicals, Minerals, Antioxidant and Antimicrobial 

activities of Aqueous and Ethanolic extracts of  Rauvolfia vomtoria leafs 
 
 
 

ABSTRACT 
Inthisstudy, the phytochemicals, B vitamins, minerals, antioxidants and antimicrobial activities 
of aqueous and ethanolic extracts of Rauvolfia vomtorialeaveswere determined 
andcompared.Qualitative and quantitative phytochemical analysis,mineraland B vitamin 
composition, in vitro antioxidant capacity and antimicrobial properties of both extracts were 
determined using standard protocols.Precise analysis of R.vomtoria revealed that the moisture 
content of theleaveswas 8.90%, ash content was 7.70% and crudefibercontentwas 
20.00%.Thecarbohydrate content of the leaveswas41%, crude protein contentwas17.00% and 
total fat contentwas5.28%.Cardiac glycosides, tannins, phenols, saponins, phytates, steroids, 
terpenoids and alkaloids were detected in both aqueous and ethanolic extracts.However, 
significantly higher concentrations of saponins, tannins, flavonoids, steroids, alkaloids, cardiac 
glycosides and phytates were detected in the ethanolic extract compared to the aqueous 
extract.There was no significant difference in the amount of phenols and terpenoids in the two 
extracts(p>0.05).Thethiamine content in the aqueous extract was 0.20 whereas that in the 
ethanolic extract was 0.27.Theriboflavincontent was higher in the ethanolic extract (1.80) than in 
the aqueous extract (1.40).Similarly, the niacincontentoftheethanolic extract was 0.81 whereas 
that of the aqueous extract was 0.81.There was no significant difference in the calcium, 
magnesium and phosphorus valuesrecorded for the two extracts(p>0.05).Incontrast, there was a 
significant difference in the sodium, potassium, zinc, iron and copper contents of the two extracts 
with the aqueous extract containing higher amounts of potassium and zinc. The aqueous and 
ethanolic extracts had zones of inhibition against Enterobacter faecalis, Klebsiella pneumoniae, 
Salmonella typhi, Cetrobacter freundiiand Shigella flexlerii. However, thezoneofinhibitionof the 
ethanolic extract againstthetestedorganismswas higher thanthatof the aqueous extract.At 
aconcentrationof10%, the aqueous and ethanolic extracts showed87.29%and92.03% DPPH 
scavenging activity,respectively.Thepercentage of inhibitory activity of the extracts against 
DPPH radical increasedinadose-dependentmanner, with the ethanolic extract showing the highest 
DPPH radical inhibitory activity at a concentration of 50%.Theresultsconfirm that ethanol is a 
suitable solvent for the extraction of biologically active molecules from R.vomtorialeaves. 
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1. INTRODUCTION 

Thestudyof medicinal plants and traditional medicinehas long fascinated herbalists 

aroundtheworld.Traditional medicinefocuses on improving overall health, 
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preventingdiseases,regulatingthe immune system, and providingindividualized care 

throughaholisticapproach[1-2].It is noteworthy that morethan 60% of 

medicinesareofplantorigin.Thereasonisthattheyactgently on the human body, have minimal or 

negligible side effects, arecheaptoproduce, and areeasilyavailable.Asaresult, medicinal plants 

havegreatbenefits for human well-being [3-4].However, only5–10%ofthe250,000 species of 

higher plants have been phytochemically studied, and only a fraction of themhave been exposed 

to biological or pharmacological screening.The plant kingdom still serves as a vast reservoir for 

new molecules to be discovered [5]. 

Medicinal plants are known as important natural reservoirs of secondary metabolites, and 

therefore,great efforts havebeenmadein the research and development of 

phytomedicines,consistingof flavonoids, vitamins, alkaloids, tannins, and terpenoids,which have 

biological activities such as detoxifying toxic enzymes, inhibitingcell damage, regulating gene 

expression, and antibacterial and anti-inflammatory effects[5-8].Several lines of research suggest 

that ingesting natural antioxidants can reduce the risk of various health complications 

suchascancer, neurodegenerative diseases, and diabetes [9-13].Thepositiverole of natural 

antioxidants in human health ismainlydueto their reducing effect,whichquenches free radicals 

such as reactive oxygen and nitrogen species (ROS/RNS) 

andpreventsoxidativedamagetocellscausedbytheiraction, due to their tendency toreleasehydrogen 

[14]. 

Free radicals are highly reactive chemical species, especially hydroxyl radicals (_OH) and 

superoxide ions(O2-),which react with important biological compounds such as phospholipids, 

proteins, and nucleic acids, causing oxidative damage to healthy body cells [15].Various studies 

have confirmed the inhibitory effect of natural antioxidants in plant extracts under in vitro 
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conditions against the harmful effects of free radicals [16-19].Recently, there has also 

beenanincreased interest in natural therapeuticagents,astheyarelesstoxic than 

chemicalswidelyused in themedical, food, and cosmetic industries [20-21]. 

One of the medicinal plants foundin the humid tropics is Rauwolfia, a tropical shrub with white 

or greenish flowers.The plant Rauwolfia vomitoria belongs to the family 

Ethnocarpaceae.Rauwolfia vomitoria is alsoknownassnakewood,snakeroot,stirstick, and 

colloquialnames"Asofeyeje" in Yoruba, "Ira" in Igbo, "Wadda" in Hausa, "Akata" in Bini, and 

"Utwenyin" in Efik. 

It is found mainly in the forests of southern Nigeria [22].Research hasshown that the herbal 

preparationismadefromthe alkaloid extract ofR.vomitoriahas been used in traditional African folk 

medicine as an antihypertensive agent[23-24], totreatneurologicaldisorders[25], as anantioxidant, 

anti-inflammatory and anti-cancer properties [26-28. 

Different plant extracts have differentproperties:methanolextracts can be used as antimalarial 

drugs[29];aqueousextracts of Rauwolfia vomitoria can be used to treat typhoid and jaundice 

[30];andaqueousmethanolextracts of R.vomitoria leaves are also used as 

atreatmentforsicklecellanemia[31].Choosing the best solvent for phytochemical extraction is 

important becausephytochemicalsexistwithavariety of chemical structures and polarities that can 

affect their solubility in the selected solvent.Plants contain avarietyof phytochemicals with 

different solubilities depending on thecharge and polarity ofthemolecule[32].Optimal solution 

extraction optimizes the yield of phytochemicals and antioxidants [33-34]. Water is commonly 

used for phytochemical digestion with methanol, ethanol, acetone, and combinations of these 

organic solvents with water [35].Sultana et al.[36] reported that higher phenolic and antioxidant 

activity contents of plant materialswere obtained from aqueous organic solvents than 
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fromanhydroussolvents,therefore, it is important to investigate suitable extraction 

solventstooptimize antioxidant activity ofplants[37]. 

Considering the rapid emergence of drug-resistantbacterialstrains,theneed for new and effective 

treatmentsiscrucial.Given the widespread use of R. vomitoria in herbal medicine, scientific 

researchinto its phytochemicals and their effects in biological systems cannot be 

overemphasized.Therefore, in this study,we compared the phytochemical,antioxidant, and 

antibacterial activities of aqueous and ethanolic extracts of R. vomtorialeaves. 

 
 
2. MATERIAL AND METHODS  

2.1 Chemical and reagents 

All reagents and chemicals including rutin, gallic acid, potassium ferricyanide 

(K3Fe(CN)6),Folin- Ciocalteu, quercetin, aluminum chloride (AlCl3), sulphuric acid 

(H2SO4),oxalic acid, ferric chloride (FeCl3.7H20), trichloroacetic acid (TCA), hydrochloric acid 

(HCl), Na2CO3, catechin, ammonium molybdate,2,2-diphenyl-1-picrylhydrazyl (DPPH) and 

2,2’-azinobis (3-ethylobenzothiazoline-6-sulphonic acid diammonium salt) (ABTS) were 

manufactured by Sigma-Aldrich, England. All the reagents used were of analytical grade. The 

bacterial strains including; Staphylococcus aureus, ATCC 29213, Klebsiella pneumoniae ATCC 

13883, Escherichia coli 25922, Bacillus pumilusATCC 14884, Pseudomonas aeruginosa ATCC 

19582,Staphylococcus epidermis ATCC 12228 were gotten from the Department of 

Biochemistry and Microbiology, University of Fort Hare in South Africa. 

 

 

 



 

5 
 

2.2 Collection and Identification of Plant Materials and Preparation of Extract 

Fresh plantleavesofRauwolfia vomitoria wereobtainedfrom Ngor Okpalain Imo State, 

Nigeria.Theseplantsamples were identified and authenticated at the Department of Crop Science 

& Biotechnology, Faculty of Agriculture and Veterinary Medicine, Imo State University where 

the TSN: 565450 was issued.Rauvolfia vomitoria leaves were washed using a running tap water 

to remove accumulated dirton the surface of the leaves. The leaves were air dried at room 

temperature, ground into fine powder and weighed.124g and 81g of the resulted sample 

wereextracted with distilled water and 100% ethanol respectively[26]. The percentage yield of 

the aqueous extraction was 8.17%, and ethanol extraction was 24.9%. 

2.3 Phytochemical Analysis  

2.3.1 Qualitative tests:  

The qualitative analysisof the following phyto molecules; saponin, tannin, reducing sugars, 

flavonoids, alkaloids, phenols,terpenoids and Cardiac glycosides were investigated in the crude 

aqueous and ethanol extract according to documented standard methods [38-40]. 

 
 
2.3.2 Quantitative tests:  

The quantitative determination ofsaponin, phenols, flavonoids, tannins, alkaloids and terpenoids 

were carried out according to standard method as stated by Harborne [41] (1973), phytates and 

steroid contentswere determined according to the method described Okeke and Elekwa[42], 

whileglycosides was determined according to the method described by Ezeonu and Ejikeme [43]. 
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2.4 Antioxidant Assays  

DPPH radical scavenging activity was assayed according to the method described by Koksal et 

al[44] 1mL each of 0.33M DPPH in methanol, methanol and extraction fraction (10 – 50 

mg/mL) were dispensed into a 10ml test tube, mixed and incubated for 10 mins in a dark 

carbinet. A positive control (ascorbic acid solution) and a negative control (DPPH solution) was 

also assayed alongside. The scavenging activity was measured at an absorbance of 517 nm and 

percentage of scavenging inhibition calculated according to the equation as below:  

Scavenging inhibition (%) = Acontrol – Asample x 100  

Acontrol 

Where Acontrol = Absorbance of negative control; Asample = Absorbance of extract fraction or 

ascorbic acid 

 

2.5 Determination of proximate  

The crude protein, fat, fibre, ash, moisture and carbohydrate content of Rauvolfia vomitoria 

leaves were assayed according to the procedures of AOAC [45].  

 

2.5 Investigation on Antimicrobial Activities 

The antimicrobial activity was determined by agar diffusion method. 

Preliminary dilutions of the ethanol and aqueous extracts were prepared by making serial two 

fold dilutions. One in ten dilution of the extract and molten Mueller–Hinton agar were prepared, 

allowed to equilibrate at 50 °C in a water bath, mixed thoroughly and poured aseptically into 

Petri dishes to a depth of 3 to 4 mm. Mueller–Hinton agar plates without the plant extracts was 

used as controls.The bacteria isolates were standardized using the 0.5 McFarland turbidity 
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standards. Standardized (0.5 McFarland turbidity standards) bacteria strains were inoculated in 

sterile plates of Mueller-Hinton agar. With the aid of Cork borer, 6mm wells were bored in the 

Mueller-hinton agar.Using standardized pipettes, 107 CFU/mL of the extracts wereplaced in 

eachrespectivewellsand then incubated at 370C for 24h. A plate inoculated with distilled water to 

ensure there was no contamination and Mueller–Hinton agar plates without the plant extracts 

were used as controls.The width zone diameter of inhibition were measured and recorded in 

millimeters [46].  

2.6 FTIR Analysis  

This analysis was conducted using fourier transform infrared (FTIR) spectroscopic technique to 

determine the different functional groups present in the aqueous extract Rauvolfia vomitoria leaf. 

 

2.7 Statistical Analysis 

Differences between the means were calculated by using student t-test, and the significant levels 

of the data were calculated by analysis of variance according to Steels and Torrie [47]. 

 
3. RESULTS 

3.1 Proximate Analysis of Rauvolfia vomtoria leafs 

The Proximate Analysis of Rauvolfia vomtoria leafs is presented in Table 1. The leaf has 

moisture content of 8.90%, Ash content of 7.70% and Crude fibre of 20.00%. Carbohydrate 

content of the leaf stood as 41% while the crude protein and total fat contents were 17.00% and 

5.28% respectively.   
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Table 1: Proximate Analysis of Rauvolfia vomtoria leafs 
Parameters Value 
Moisture Content (%) 8.90±0.23 
Ash Content (%) 7.70±0.13 
Crude Fibre (%) 20.00±0.10 
Total Fat (%) 5.28±0.46 
Crude Protein (%) 17.00±0.69 
Carbohydrate (%) 41.00±0.25 
Metabolisable Energy (Kcal/Dm3) 1218.±9.70 
Values are presented as Mean ± SD of three determinations.  
 
3.2 Qualitative Phytochemical screening of Aqueous and Ethanolic Extracts of Rauvolfia 
vomtoria leafs 
The result of the qualitative phytochemical screening of aqueous and ethanolic Extracts of 

Rauvolfia vomtoria leafsis shown in Table 2. Cardiac glycoside, tannins, phenols, saponins, and 

phytates were detected as well as steroids, terpenoids and alkaloids.  

 
Table 2:Qualitative Phytochemical Analysis of Aqueous and Ethanolic Extracts of Rauvolfia 
vomtoria leafs 
Phytochemical Parameter Aqueous Extract Ethanol Extract 
Saponins + + 
Tannins ++ +++ 
Phenols + + 
Flavonoids + ++ 
Steroids + ++ 
Terpenoids + + 
Cardiac glycosides + + 
Alkaloids + + 
Phytate + ++ 
Key: Present = +; Absent = - 
3.3 Quantitative Phytochemical screening of Aqueous and Ethanolic Extracts of Rauvolfia 

vomtoria leafs 

The result of the quantitative phytochemical screening of aqueous and ethanolic Extracts of 

Rauvolfia vomtoria leafsis shown in Table 3. Significantly higher levels of saponins, tannins, 

flavonoids, steroids, alkaloids, cardiac glycosides and phytate were found in the ethanol extract 



 

9 
 

compared to the aqueous extract. There was no significant difference(p>0.05) in the quantity of 

phenols and terpenoids in the two extracts.  

Table 3:Quantitative Phytochemical Analysis of Aqueous and Ethanolic Extracts of Rauvolfia 
vomtoria leafs 
Phytochemical Parameter (mg/g) Aqueous Extract Ethanol Extract 
Saponins 8.50±0.32a 9.40±0.10b 
Tannins 12.00±0.23a 18.00±0.09b 
Phenols 4.20±0.09a 4.70±0.02a 
Flavonoids 3.10±0.12a 12.00±0.16b 
Steroids 3.40±0.19a 12.00±0.21b 
Terpenoids 2.80±0.071a 3.00±0.032a 
Cardiac glycosides 3.60±0.11a 4.60±0.12b 
Alkaloids 3.40±0.078a 4.70±0.022b 
Phytate 8.70±0.03a 14.00±0.24b 
Values are presented as Mean ± SD of three determinations. Values with different superscripts in 
the same row differ significantly (p<0.05) 

 

3.4 Vitamin B Compositionof Aqueous and Ethanol Extracts of Rauvolfia vomtoria leafs 

The Vitamin B composition of the aqueous and ethanolic extracts of Rauvolfia vomtoria leafs is 

shown in Table 4. Thiamine content in the aqueous extract was 0.20 while that in the ethanol 

extract was 0.27. Riboflavin was higher in the ethanol extract (1.80) than the content in the 

aqueous extract (1.40). Similarly, Niacin in the ethanol extract was 0.81 while that in the 

aqueous extract was 0.81. No significant difference (p>0.05) was found in the vitamin B 

composition of the two extracts.  

 

Table 4: Vitamin B Composition Aqueous and Ethanolic Extracts of Rauvolfia vomtoria leafs 

Vitamin Aqueous Extract Ethanol Extract 
Thiamine B1 (mg/100 g) 0.20±0.015a 0.27±0.015a 
Riboflavin B2 (mg/100 g) 1.40±0.049a 1.80±0.13a 
Niacin B3 (mg/100 g) 0.81±0.031a 0.84±0.046a 
Values are presented as Mean ± SD of three determinations. Values with different superscripts in 
the same row differ significantly (p<0.05). 
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3.5 Mineral Contents of Aqueous and Ethanolic Extracts of Rauvolfia vomtoria leafs 

Table 5 shows the mineral contents of aqueous and ethanolic extracts of Rauvolfia vomtoria 

leafs. There was no significant difference (p>0.05) in the values of calcium, magnesium and 

phosphorus recorded for the two extracts. Whereas there was significant difference in the 

sodium, potassium, zinc, iron and copper contents of the two extracts with the aqueous extract 

having higher quantity of potassium and zinc. Sodium, iron and copper were higher in the 

ethanol extract. 

Table 5: Mineral Contents of Aqueous and Ethanol Extracts of Rauvolfia vomtoria leafs 

Mineral (mg/100 g) Aqueous Extract Ethanol Extract 
Calcium 18.00±0.19a 19.00±0.38a 
Magnesium 130.00±0.77a 129.00±2.00a 
Phosphorus 72.00±0.37a 72.00±0.99a 
Sodium 14.00±0.44a 16.00±0.17b 
Potassium 295.00±1.30a 283.00±3.40b 
Zinc 0.93±0.044a 0.79±0.036b 
Iron 53.00±2.40a 57.00±0.50b 
Copper 0.50±0.010a 0.58±0.032b 
Values are presented as Mean ± SD of three determinations. Values with different superscripts in 
the same row differ significantly (p<0.05). 

3.6 Anti-microbial Effects of Aqueous and Ethanolic Extracts of Rauvolfia vomitoriaLeafs 

Table 6 shows the anti-microbial Effects of Aqueous and Ethanolic Extracts of Rauvolfia 

vomitoria Leafs. The aqueous andethanol extracts had zones of inhibition 

suggestingsusceptibilities of the organisms ranging from 10.20 to 19.50 at the various 

concentrations tested. In all the tests, the ethanolic extract had higher inhibition against test 

organisms compared to the aqueous extract.  
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Table 6: Anti-microbial Effects of Aqueous and Ethanolic Extracts of Rauvolfia vomitoria 
Leafs(Zone of inhibition in mm).  
 

Test Organisms Ethanolic Extract Aqueous Extract 
12.5 25 50 75 100 12.5 25 50 75 100 

Enterobacter faecalis 14.30 13.90 16.20 11.70 16.40 11.80 11.10 12.70 12.50 15.40 
Klebsiella pneumoniae 11.40 12.10 13.80 16.10 19.50 10.00 12.00 15.20 15.00 18.10 
Salmonella typhii 10.20 13.60 15.20 13.70 16.60 12.30 15.90 17.10 18.50 19.30 
Cetrobacterfreundi 11.50 12.10 15.80 15.30 15.50 9.80 11.40 12.40 13.10 14.00 
Shigella flexreri 13.40 16.10 11.90 15.50 17.20 9.80 11.90 12.30 11.70 13.10 
 

 

3.7In vitro Antioxidant Activities ofAqueous and Ethanolic Extracts of Rauvolfia 

vomitoriaLeafs 

The in vitro antioxidant activities of aqueous and ethanolic extracts of Rauvolfia vomitoria leafs 

is presented in Table 7. At 10% concentration, the aqueous and ethanolic extracts had DPPH 

scavenging activities of 87.29% and 92.03%. There was a dose-dependent increasein percentage 

inhibitory activity of the extracts against DPPH radical. The ethanolic extract showed the highest 

DPPH radical inhibitory activity at concentration of 50%. 

With regards to FRAP and nitric oxide (NO) inhibition, inhibitory activity of the extractsreduced 

their concentrations increased.  
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Table 7:In vitro Antioxidant Activities of Aqueous and Ethanolic Extracts of Rauvolfia 
vomitoria Leafs 

Antioxidant 
Assays 

Ethanolic Extract Aqueous Extract 
10% 25% 50% 75% 100% 10% 25% 50% 75% 100% 

DPPH 87.29 97.13 98.84 80.94 77.06 92.03 97.28 98.04 80.94 76.95 
FRAP 17.71 1.49 0.04 0.00 0.00 13.60 41.56 0.04 0.00 0.00 
NOSA 119.93 41.61 22.36 0.34 28.00 19.91 41.56 22.21 0.96 27.87 
           
 

3.8 FTIR Analysis of Aqueous and Ethanolic Extracts of Rauvolfia vomitoria Leafs 

The qualitative analysis of phytochemicals revealed that both aqueous and ethanolic extracts of 

Rauvolfia vomitoria leafscontained diverse phytochemical compounds. Therefore, to further 

investigate these extracts, FTIR analysis was conducted to identify the functional groups present 

in the natural compounds present in the extracts. Fourier transform infrared (FTIR) spectroscopic 

technique was used to identify the presence of functional groups in aqueous (Fig 1 and Table 8) 

and ethanolic (Fig 2 and Table 9) extracts of Rauvolfia vomitoria leafs 
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Figure 1: FTIR spectra of Aqueous Extract ofRauvolfia vomitoriaLeafs 

 

 

Table 8: FTIR spectra of Aqueous Extract ofRauvolfia vomitoriaLeafs 

S/N Wavelength (cm-1) Functional group Compounds 
1 795.6662 C-Cl Chloro Cl symmetric stretch 
2 1385.264 H2C=CH Ethene CH anti-symmetric stretch 
3 1628.440 RNH3 10 amine NH stretch 
4 1912.610 R-S-C≡N Thiocyanate SCN antisymmetric stretch 
5 2082.061 RC00H Carboxylic acid C0 stretch 
6 2653.613 R-S-C≡N Thiocyanate SCN antisymmetric stretch 
7 2853.888 CH2 Methylene CH stretch 
8 2950.035 R-S-C≡N Thiocyanate SCN antisymmetric stretch 
9 3161.165 RCH0H 10 alcohol 0H stretch 
10 3382.255 R2CH0H 20 alcohol 0H stretch 
 

From the table of results above, the peak values around 795.6662cm-1was due to C-Cl stretching 

vibration of halogenous compounds. The height around 1385.264 cm-1was assigned to C=C 

stretching vibration of vinylidene compound. The medium band around 1628.440 cm-1was due to 

N-H stretching vibration of 10 amine compound. The absorbance around 1912.610 cm-1and 

2950.035 cm-1were due to SCN stretching vibration of thiocyanate compound. The band around 

2082.061 cm-1was due to C00 anti-symmetric stretching vibration of carboxylic acid. The weak 

band around 2653.613 cm-1and 2853.888 cm-1were assigned to C-H stretching vibration of 

methylene compounds. The strong band around 3161.165 cm-1was and 3382.225 cm-1were due 

to 0H stretching vibration of 10 and 20 alcoholic compounds respectively.  
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Figure 2: FTIR spectra of Ethanolic Extract ofRauvolfia vomitoriaLeafs 

 

Table 9: FTIR spectra of Ethanolic Extract ofRauvolfia vomitoriaLeafs 

S/N Wavelength (cm-1) Functional group Compounds 
1 1395.900 H2C-CH Ethene CH anti-symmetric stretch 
2 1618.622 RNH3 10 amine NH stretch 
3 1619.792 RNH3 10 amine NH stretch 
4 1916.027 R-S-C≡N Thiocyanate SCN antisymmetric 

stretch 
5 2123.117 RC00H Carboxylic acid C0 stretch 
6 2504.060 RC00H Carboxylic acid C0 stretch 
7 2736.600 CH2 Methylene CH stretch 
 

From the table of results above, the absorbance around 1395.900cm-1was due to C=C stretching 

vibration of ethene compounds. The medium band around 1618.622 cm-1and 1619.792 cm-

1corresponds to N-H stretching vibration of 10 amine compounds. The absorbance around 

1916.027 cm-1was due to SCN stretching vibration of thiocyanate compound. The band around 

2123.117 cm-1was assigned to C00 anti-symmetric stretching vibration of carboxylic acid, 

whereas the wavelength around 2504.060cm-1 was assigned to CN anti-symmetric stretching 
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vibration of nitrile compound. The weak band around 2736.600 cm-1was assigned to CH 

stretching vibration of methylene compounds.  

 

4. DISCUSSION 

Since biologically active compounds occur naturally in verysmall concentrations, the choice of 

an extraction method and thecorresponding suitable solvent is an important step in the 

drugdiscovery process[46].This work compared the phytochemicals, minerals, antioxidant and 

antimicrobial activities of aqueous and ethanolic extracts of  Rauvolfia vomtoria leafs.  

The result of proximate content of Rauwolfia vomitoria leaf (Table 1) shows that the plant is rich 

in carbohydrates, moisture, protein, ash, fats and fiber and it is in consonance with the report of 

[48]. This indicates that Rauwolfia vomitoria leafis a good source of carbohydrate with high 

energy values for human and livestock[48].  

The availability of phytochemicals depends on the solubility of the compounds in the solvent 

[33].The results of the qualitative phytochemical screening of Rauvolfiavomtoriaare shown in 

Table2.Cardiac glycosides, tannins, phenols, saponins, and phytates, as well as steroids, 

terpenoids, and alkaloids were detected in the aqueous and ethanolic extracts of 

Rauvolfiavomtorialeaves (Table 2).This isconsistent with the results of [5, 24, 33, 49].Secondary 

metabolites are mainly produced by plants as products of primary metabolism and as part of 

plantdefensemechanisms.Phytochemicals such as alkaloids, tannins, and flavonoids are examples 

of plant-producedphytochemicalsthatarebelievedtoberesponsiblefor the healing properties 

ofplants[50].Phenolic compounds are associated with antioxidant activity due to their 

abilitytoscavenge free radicals[51].Compounds such as flavonoids, resins, saponins, and tannins 

have been shown to have healing properties against most pathogenicbacteria[52].Moreover, these 
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phytochemicals act as the best antioxidants and protect cells from free radical damage, suchas 

carotenoids, polyphenols, etc., or minimize the risk of cancer by inhibiting tumor development, 

hormonal stimulation, and antibacterial activity [53].Flavonoids are a group of hydroxylated 

phenols,whose beneficial effects are associatedwith antioxidant, antibacterial, anticancer, and 

anti-inflammatory properties[54].Saponins have medicinal properties such as anti-inflammatory, 

cytotoxic anticancer, antibacterial, and activities [55].Alkaloids have also been shown to exhibit 

antioxidant properties by reducing oxidative damage caused by hydrogen peroxide [56]. 

In this study, significantly higher concentrations of saponins, tannins, flavonoids, steroids, 

alkaloids, cardiac glycosides, and phytates were found in the ethanol extracts compared to the 

aqueous extracts (Table 5).Similar resultswere also reported [37, 57]. The solubility of 

glycosides and phenols in theextractionsolvent depends on the functional groups attached to the 

main structure of these phytochemicals, aswellas the molecular size and length of the 

hydrocarbons [58].Furthermore, the solvation potential determines the solubility of 

phytochemicals.The variation in phytochemicalcontentmaybedueto the difference in the 

extractability of different solvents.It has been saidthatethanolis suitable for the extraction of 

compounds with a wide range of polarities,whereas water is suitable for theextractionof very 

polar compounds [59].As a result, higher amounts of flavonoids and phenolic compounds were 

found in the ethanol samples thanin the water extracts; hence, better activity.This is consistent 

with previous reports that ethanol is more suitable for the extraction of phenolic compounds in 

plants [60].Phytochemicals in plants have been reported to have strong biological activities, 

includingantibacterialactivity[61].Previous qualitative and quantitative studies have similarly 

reported the presence of tannins,saponins, and flavonoids in R.Thevomitusremainsontheleaves, 

although indifferent concentrations [62-63]. 
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Plant extracts arebelieved to have various protective functions due to their 

contentofphytochemicalsthatcontributesignificantly to antioxidant and antibacterialactivity[64-

65].Oxidative stress leads to the production of free radicals in the bodyand plays a key role in the 

development of chronic degenerative diseases such as cancer, arthritis, aging, autoimmune 

diseases, cardiovascular diseases, and neurodegenerative diseases.Antioxidants play a key role in 

inactivating and scavenging free radicals,thusreducing the risk of these chronic diseases. The 

aqueous and ethanolic extracts in this study had zones of inhibition 

indicatingmicrobialsusceptibility, with the ethanolic extract showing higher antibacterial activity 

(Table 6).Ethanol solvent can extract alargeamount of polar metabolites,which, in 

turn,containimportant antibacterial agents [66].Furthermore,the percentage of inhibitory activity 

of the extracts against DPPH radicalincreasedinadose-dependentmanner, which is consistent with 

theprevious report by Helan and Vignesh [2]. The ethanol extract showed the highest DPPH 

radical inhibitory activity at a concentration of 50% (Table 7).The presence of glycosides, 

flavonoids, and phenolic compounds may be responsible for the high antioxidant properties 

oftheethanol extract.This may be due to the presence of polar antioxidant compounds. 

The significant association between phenolics and bioactivity was consistent with previous 

evidence suggesting the important contribution of phenolics and flavonoids [67]. Higher levels 

of flavonoids, essential biocompounds required for radical scavenging activity, are also 

associated with improved DPPH radical scavenging activity [32, 37].The DPPH test is a 

common spectrophotometric technique for measuringantioxidantactivity.The advantage of this 

method is that antioxidant activity is usually measured at ambient temperature, thuseliminating 

the risk of thermaldegradation of the tested molecules.Radical scavenging is a known 

mechanismby which lipid oxidation is inhibited by antioxidants [68].Differences in the polarity 
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of antioxidants may be the reason for the variation in activityobserved.Moreover, solvent polarity 

is known to play animportant role in enhancingthe solubility of phenolic biocompounds[69].  

In this study, the antioxidant activity of Rauvolfiavomtorialeaf extracts was also evaluatedusing 

the FRAP method, which is based on the ability to reduce ferric ions to their ferrous form.The 

results showed that theethanolicextract had significantly higher FRAP values than the aqueous 

extract.Similar resultswere also reported by Tourabiet al. [70].Flavonoids and phenolic 

compounds are the two mostimportant and widespread polyphenols found in medicinal plants 

[71].Both phenols and flavonoids are known for their free radical scavenging activity.Thisis due 

to thepredominance of hydroxyl groups thathavethe inherent ability to donate hydrogen atoms to 

free radicals,thusstoppingtheaccumulationoffree radicals in thebody[49].Thestudy also found 

thattheextractcaused NO inhibition, suggestingits potential utility as a treatmentfor inflammatory 

diseases and vascular dysfunction caused by NO dysregulation, such as cancer.The relationship 

between NO inhibition and the antiproliferative activity of medicinal plants was reported by 

Carabajal et al.[72]. 

The results of mineral composition of Rauwolfia vomitoria shown in Table 4 areconsistent with 

the report by Ugwu et al.[48], where the three highest minerals are K>Mg>P>Na.These results 

areinline with apreviouslypublishedstudy[73], which showed the presence of 

significantamountsof minerals in medicinal plants.Minerals are necessary for normal growth, 

muscleactivity and skeletal development, cellular activity and oxygen transport (copper and 

iron), chemical reactions in the body and intestinal absorption (magnesium), fluid balance and 

neurotransmission (sodium and potassium) [73].Their presence is necessary for the maintenance 

of certain vital physicochemical processes.Although they donotprovide energy, they play 

akeyrole in many body activities.Minerals are involved in maintaining acid-base balance and 
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regulating body fluids.Some are cofactors in enzymereactions.Minerals are used in 

theformationof hemoglobin and thyroxine.Some minerals play arole in antioxidant 

functions.They also transport gases and aid in muscle contraction[74]. 

The vitamin B composition of aqueous and ethanolic extracts of Rauvolfiavomtorialeaves (Table 

3) isinagreement with thepapersof Ugwu et al.[24] and Alagbe[75] who demonstrated the 

presence of vitaminBin the leaf and root extractsofRauvolfiavomitoria, respectively.Thisis also 

inagreement with the study of Traber[76].Vitamins are essential for human health, growth, 

development, reproduction and maintenance, and vitamindeficiencyposes serious threatsto health 

[77].They are diverse in nature compared to fats, carbohydrates and proteins, and 

aredistinguished from other groups by their organic nature, and their classification depends on 

their chemical properties and functions[78].Vitamin B1 is essential for the normal functioning of 

the nervous system, digestive system and brain [79].Vitamin B2 provides antioxidant protection 

and promotes iron metabolism in the body [80].Vitamin B12 also plays an important role in 

energy metabolism and other biological processes, while Vitamin B3 is responsible for 

antioxidant defense.Vitaminsfoundinfoodhavebeenshown to have a positive effect on 

health.Epidemiological studies have shown that high vitamin intakes are associated with alower 

incidence of some cancers and cardiovascular diseases. 

The results of this study showed that both the aqueous and ethanolic leaf extracts contained 

significant amounts of vitamins that are partofthe nutritional requirements of humans and 

livestock,suggesting that these leaves may be useful as feed supplements to improve the health 

and growth of humans and livestock[48; 81] (Ugwuet al., 2022; Zorodduet al., 2019). 
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5. CONCLUSION 

In this work the phytochemicals, minerals, vitamins, antioxidant and antimicrobial activities of 

aqueous and ethanolic extracts of  Rauvolfia vomtoria leafs were compared using standard 

methods. In many of the parameters examined, the ethanolic extract had better performance than 

the aqueous extract.The results confirm that ethanol is a better solvent than water for extraction 

of biological active molecules from R. vomtorialeaf.The extracts are thus excellent sources of 

antioxidants that can decrease disease risks occasioned by free radicals. These properties should 

be explored by pharmaceutical companies in making products. However, more in vivo studies 

should be conducted to determine the antioxidant prowess of the extracts. In addition, the effect 

of environment and plant source on the phytochemicals should be investigated. 
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