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ABSTRACT

The present study investigated the phytochemical, biochemical, hematological and antimicrobial properties
of Vitellaria paradoxa, Psidium guajava and Morinda lucida. The oral acute toxicity study was conducted
on mice with the limit test dose of 5000 mg/Kg body weight. The phytochemical, biochemical and
hematological analysis were carried out using standard methods. The methanolic and aqueous extracts of
V. paradoxa, P. guajava and M. lucida leaves were tested against selected microorganisms for the
antimicrobial activities. The phytochemical results revealed the presence of tannin, flavonoids, steroids,
cardiac glycoside, alkaloids, phenol and anthraquinone, alkaloids, saponin, phlobatanin and terpenoids in
the three selected plants. The biochemical activity showed that the three plants have the high Aspartate
aminotransferase (AST) with V. paradoxa ranging from 115.9U/L to 160.4U/L, M. lucida ranging from 189.3
U/L to 139.4 U/L and P. guajava ranging from 140.8 U/L to 174.6 U/L at low dose and high dose
respectively . The low dose revealed high glucose. The hematological indices affect blood cell counts and
hemoglobin levels, with potential implications for immune response, anemia prevention and overall blood
health. The antimicrobial activity showed that only the extracts of P. guajava with high zone of inhibition,
24.50 +0.50 on Salmonella typhi and Staphylococcus aureus and the antibiotics (levofloxacin) showed
slightly higher zone of inhibition, 24.83 +0.29 on S. typhi. The oral acute toxicity study suggests no serious
or life-threatening side effects. The result demonstrates that P. guajava has a broad antimicrobial properties,
therefore has a potential as a good therapeutic agent.
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1.0. Introduction

Medicinal plants are of great importance to the health of individual and communities. The medicinal values
of some plants lie in some chemical substances that produce definite physiological actions in the human body.
These chemical substances are generally known as phytochemicals (Nayak et al., 2015).

Phytochemicals are naturally occurring in the barks, leaves, vegetables and roots of medicinal plants which
play a defensive role against major chronic diseases in both host metabolic or genetic dysfunctional disease
and infectious disease, and found in grains, vegetables, fruits, and other plant products (Nayak et al., 2015)
that have defense mechanism and protect them from various diseases (Esposito et al., 2016). Phytochemicals
perform intermediary metabolic activities, and they function as primary metabolites such as fats and sugars
found in all plants, while secondary metabolites are found in a smaller range of plants and provide specialized
functions. Secondary metabolites and pigments, because of their healing effects in humans are processed into
drugs such as inulin (dahlias plant), morphine and codeine (poppy plant), quinine (cinchona plant), and
digoxin (foxglove plant) (Agunu et al., 2011). They are widely used in the human therapy, veterinary,
agriculture, scientific research and countless other areas. These secondary compounds include but not limited
to terpenoid, alkaloids and phenolic compounds (Krishnaiah et al., 2007). Drugs from the plants are easily
available, less expensive, safe, and efficient and rarely have side effects. According to World Health
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Organization (WHO), medicinal plants would be the best source to obtain variety of drugs. About 80% of
individuals from developed countries use traditional medicines, which has compounds derived from
medicinal plants. However, such plants should be investigated to better understand their properties, safety,
and efficiency (Arunkumar, 2009). The determination of the phytochemical properties of Morinda lucida,
Vitellaria parvadoxa and Psidium guajava cannot be overlooked in the fight against microbial infections.
These plants of medicinal importance have been proven to be very effective even where treatments with
antibiotics failed (Oshim et al., 2016).

Toxicology is the important part of pharmacology which deals with the undesirable effect of phytocompounds
on living organisms previous to the use as drug or chemical in clinical use (Aneela et al., 2011). Several
studies are concentrated on toxicity analysis so as to determine the safeness of medicinal plants and their
products. Toxicity analysis is essential, as some herbs consumed might have some toxic effects and many
reports have been published for toxicity caused due to long term consumption of herbs. According to OECD
guidelines, in order to ascertain the protection and effectiveness of a new drug, toxicological studies are
extremely significant in animals like mice, rat, guinea pig, dog, rabbit, monkey etc. Toxicological studies aid
to extend decision whether a new drug must be adopted for clinical use or not. OECD guidelines such as 401,
423 and 425 do not permit the use of drug clinically without its clinical trial as well as toxicity studies
(Ecobichon Ansari, 2007). The aim of the study is to investigate the phytochemical, antibacterial and
toxicological effect on extract of Psidium guajava, Morinda lucida and Vitellaria paradoxa.

2.0 Methodology

2.1. Study Site

The soxhlet extraction of the plants was carried out at Yaba College of Technology Central Laboratory.
Phytochemical screening was done at the Biochemistry Laboratory of the National Institute of Medical
Research (NIMR). The antimicrobial analysis and toxicity screening were carried out at the Microbiology
Laboratory of the Lagos University Teaching Hospital (LUTH) Idi Araba.
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X represents the area where samples were obtained for the study

2.2. Medicinal Plant Collection

The plants Psidium guajava and Morinda lucida were collected at Ikotun, Alimosho local government in
Lagos while the Vitellaria paradoxa was collected at Badagry. The plants were identified by a Botanist Dr.
Ani at Yaba College of Technology. They were placed in the big brown envelope and transferred to the
laboratory where they were stored under shade at room temperature (25°C). Taxonomy, identification, and
authentication were done.
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2.3. Preparation of Plant

The plants materials were washed separately and allowed to dry at room temperature in a clean, well
ventilated room. The dried parts were then ground to fine powder using electric grinding machine. The
samples were packed in translucent paper bags and stored at room temperature until use.

2.4. Extraction of Plant Materials
2.4.1. Aqueous Extraction

Extraction was carried out based on modification to the method previously described by (Awoyinka et al.
2007).

2.4.2. Methanol extraction

Three hundred and fifty gram (3509) of the grounded leaves were extracted by maceration using methanol
as solvent (Parekh et al., 2005).

2.5. Evaluation of Phytochemical Constituents of Psidium guajava, Morinda lucida and Vitellaria paradoxa
2.5.1. Test for Tannis

It was carried out based on modified method previously described by (Sumathy et al. 2011).
2.5.2. Test for Saponins

The presence of saponins was determined as described by (Prashant et al. 2011).

2.5.3. Test for Alkaloids

The presence of alkaloid was confirmed as described by (Prashant et al. 2011).

2.5.4. Test for Glycosides

Using Modified Borntager’s Test as described by (Evans 2009).

2.5.5. Test for flavonoids

It was carried out using the method of (Sumathy et al. 2011).

2.5.6. Test for Phenols

The presence of phenols was determined using Prashant et al. (2011) method.

2.5.7. Test for Terpenoids

The presence of terpenoids was determined using Nasrabadi et al. (2013) method.

2.5.8. Test for Anthraquinones

It was carried out based on the method previously described by (Sumanthy et al. 2011).
2.5.9. Detection of Steroids

It was carried out based on the method previously described by )Sumanthy et al. 2011).
2.5.10. Detection of Phlobatanni

Two milliliters of extract were boiled with 5cm3 of 1% aqueous hydrochloric acid. A red precipitate
showed positive test.

2.6. Quantitative Phytochemicals Analysis
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Preliminary quantitative phytochemicals screening for bioactive compounds was carried out by the methods
(Evans and Trease, 2009).

2.7. Sterility Test of the Plant Extracts

Each of the extract (methanol and distilled water extract) was tested for sterility, after sterilization by
inoculating 1 mL of each extract on sterile nutrient agar and incubated at 37°C for 24h. The plates were
observed for growth. No growth in the extracts after incubation indicates that the extracts were sterile.

2.8. Antimicrobial Analysis

2.8.1. Sample Preparation

There were three working samples of the concentrated extracts, 300g/ml, 150mg/ml, and 75mg/ml which
were achieved in weighing 3g of extract and dissolving in sterile distilled water as solvent and then double
diluting to have other working volumes.

2.8.2. The Assay Organisms

The assay organisms were bacterial group and they include Standard and clinical strains of Staphylococcus
saprophyticus DSM18669, Bacillus subtilis ATCC 6633, Staphylococcus aureus ATCC 25923, Shigella
flexneri ATCC 12022, Salmonella typhi ATCC 13311, Klebsiella pneumonia, Pseudomonas aeruginosa,
Escherichia coli, Listeria monocytogenes,-haemolytic Staphylococcus aureus obtained from the Laboratory
stock cultures of Microbiology Laboratory. So, they were all standard and clinical isolates that were primarily
isolated on various diagnostic and selective media to suppress other contaminants. They were then
subcultured onto Mueller Hinton Agar to remove the effects of indicators and suppressive chemical agents in
primary isolation media. They were then subcultured into sterile nutrient broth for optical density adjustment.
Incubation periods were 24 hours for all the bacteria at 37°C.

2.9. Acute Toxicity Study
The oral acute toxicity study was conducted according to the procedures of (Ugwah et al. 2019).

2.10. Biochemical Parameters
Biochemical parameters was determined using the method of (Zaitsev et al. 2020).

2.11. Hematological Examination
Hematological test was conducted according to the procedures of (Ugwah et al. 2019).

3.0 Result and Discussion

3.1. Phytochemical Result

Table 1 shows the qualitative phytochemical screening of methanolic extracts of Vitellaria paradoxa,
Morinda lucida, Psidium guajava leaf revealing the presence of tannin, flavonoids, steroids, cardiac
glycoside, alkaloids, phenol and anthraquinone, alkaloids, saponin, phlobatanin and terpenoids. However,
few of them were absent in the individual plants.

The presence of tannins, anthraquinone, phenols, steroids and cardiac glycosides in the leaves extract of the
three plants was in line with the reports of Ekom and Tamokou (2018); Fodouop et al. (2017) and Hossain
and Nagooru (2011) who carried out the qualitative and quantitative phytochemical composition of Psidium
guajava, Vitellaria paradoxa and Corydyline terminalis respectively. In addition, the study of qualitative and
guantitative phytochemical analysis of V. paradoxa, M. lucida, and P. guajava leaves extract reported by
Irulandi et al., (2016); Ekom and Tamokou (2018) and Falana et al., (2016) agreed with the result obtained
in this present study due to the presence of similar phytochemicals and close values of quantitative
phytochemicals. The aforementioned authors reported absence of flavonoids also which agrees with this
current study. Hence, it shows presence of alkaloids, flavonoids, steroids, saponins, glycosides, terpenoids
and tannins. Differences in these reports could be due to environmental factors, time of collection and
handling (Akerele et al., 2011). The presence of these biologically active compounds suggest that the plant
could serve as potential sources of drugs and their secondary metabolites could exert some biological
activities when taken by animals (Bosha et al., 2018).
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Table 1: Qualitative Phytochemical Screening of Methanolic Extracts Of Different Plants

Extract Vitellaria Morinda Psidium
Phytochemical paradoxa lucida guajava,
Tannin + + +
Saponin - + +
Phlobatannin - - +
Flavonoids + - +
Steroids + + +
Terpenoids - + +
Cardiac + + +
Glycosides

Alkaloids + + -
Anthraquinone + + +
Phenol + + +

Indication of (+) signifies the presence of the phytochemical constituent in the methanolic extract and (-)
signifies the absence of phytochemical constituent.

Table 2: Quantitative Analysis Result for Some Methanolic Plant Extracts

Plant Extracts Tannins% Phenols% Flavonoids%
Vitellaria paradoxa leaf 30.16 -
4.79
Morinda lucida leaf 31.6 74.9
6.03
22.8
Psidium guajava leaf 5.62 7.81

The diversity and abundance of these phytochemicals in the plant extracts studied suggest a complex
mechanism of antimicrobial action and support the traditional use of these plants in herbal medicine. Different
plants exhibit varied phytochemical profiles. For instance, Morinda lucida leaf is found to be high in phenolic
content and high in flavonoid content, suggesting potent antioxidant properties as shown in Table 2.

3.2. Biochemical Parameter

Table 3 presents the effects of the different leaves extracts at different concentrations (high dose, medium
dose and low dose) on biochemical parameters such as AST, BIL-T, Creatinine, Urea, ALT, Glucose,
Globulin, ALB, Total protein, cholesterol and ALP. The current findings revealed that P. guajava decreased
ALT and ALP; M. lucida increased ALT but decreased ALP, lastly V. paradoxa increased ALT and ALP
activities in laboratory mice.

This study presents the effects of the different leave extracts at different concentrations (high dose, medium
dose and low dose) on biochemical parameters such as AST, BIL-T, Creatinine, Urea, ALT, Glucose,
Globulin, ALB, Total protein, cholesterol and ALP. This current study agreed with studies reported by Oyibo
et al. (2021); Kumar and Thakur, (2018) and Gholamine et al. (2019) on biochemical evaluation of wistar
albino rats exposed to different concentrations of several medicinal plants. The authors reported similar values
of the aforementioned biochemical parameters recorded in this current study. However, there is disagreement
in the study reported by Ojo et al. (2013) that showed Vitellaria paradoxa leaf to be hepatoprotective against
acetaminophen toxicity and ascertain of the biochemical evaluation.

The current findings revealed that P. guajava decreased ALT and ALP; M. lucida increased ALT but
decreased ALP, lastly V. paradoxa increased ALT and ALP activities in rats. This finding corroborates reports
in which V. paradoxa increased the activities of these enzymes in the blood of animals (Chattopady et al.,
2013; Gbadegesin et al., 2014). According to Oyibo et al. (2021), the liver is a major organ responsible for
regulating several processes in the body system (Joshi et al., 2015). During liver damage conditions, enzymes
like ALT and AST leak into the bloodstream (Dilruba et al., 2017). This suggest that the biochemical
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evaluation of the mice exposed to the methanolic leave extracts of the three plants at different concentrations
revealed the most effect from the high dose concentrations.

Table 3: The Biochemical Parameter of Methanolic Extract on Laboratory Mice

S/N AST  BIL-T CREAT UREA ALT GLU ALB TP CHOL ALP
uL pMOL/L pMOL MMOL/L U/L MMOL/L G/L G/L MMOL/L U/L

PG(HD) 174.6 15 33.6 6.4 67.3 3.7 46.4 628 1.32 181.9
PG(MD) 128.0 0.98 32.6 8.1 85.0 4.9 41.0 716 2.32 181.3
PG(LD) 140.8 1.03 34.8 9.2 88.6 4.1 441 747 2.49 265.6
ML(HD) 1394 1.02 34.3 8.8 87.4 3.8 454 73.7 242 269.4
ML(MD) 121.7 1.2 335 7.9 85.7 4.2 427 72.2 1.82 180.7
ML(LD) 189.3 11 30.6 7.2 82.6 3.4 37.8 753 1.67 291.7
VP(HD) 160.2 1.3 334 7.8 1114 3.3 428 76.1 1.98 261.3
VP(MD) 155.7 0.5 30.7 6.7 99.8 4.8 385 728 1.91 243.7
VP(LD) 115.9 0.8 34.2 8.1 84.5 5.2 43.8 75.6 1.76 189.7

KEYS: PG — Psidium guajava; ML - Morinda lucida; VP - Vitellaria paradoxa; HD — High dose; MD —
Medium dose; LD — Low dose

AST- Aspartate aminotransferase CHOL- Cholesterol

ALT- Alanine aminotransferase T.P- Total protein

BIL-T- Total Bilirubin ALB- Albumin

GLU- Globulin ALP- Alkaline phosphatase

CREAT- Creatinine

3.3. Haematological Activity

Table 4 details the impact of methanolic extracts of Vitellaria paradoxa, Morinda lucida, Psidium guajava on
hematological parameters in mice, such as white blood cell count (WBC), red blood cell count (RBC),
hemoglobin (HB), packed cell volume (PCV), mean corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC), granulocytes (GRAN), and
lymphocytes (Lymph%). The data shows how the extracts affect blood cell counts and hemoglobin levels,
with potential implications for immune response, anemia prevention and overall blood health. Differences in
dose responses across the extracts suggest varying degrees of influence on the hematological systems,
highlighting the need for careful consideration in therapeutic applications.

The result on the hematological parameters of the mice exposed to different concentrations of V. paradoxa in
this study was in agreement with the findings of Chineke et al. (2016) and Coles (2016). The authors recorded
similar haematological indices which support our findings and there by acknowledging the effectiveness of
this study. The one of M. lucida and P. guajava agreed with findings of Meyer et al. (2012) and Udeh et al.
(2011) respectively in terms of the values recorded and how their various extracts affected the mice. However,
some findings showed contrary opinions which include the reports from Oyibo et al., 2021, Falana et al.
(2016) and Ihedioha and Chineme, (2014). They reported various values that are different from this current
findings and this could be due to different plants’ extracts used and processed involved in administration of
the extracts to the test animals.

Table 4: The Haematology Activities of Methanolic Extract on Laboratory Mice

Whbcx10%/ 1 HB PCV  Mcv  Mch Mchcg GRAN  Lymph
SIN L RbOAOL i op s 1g /dL % %
PG(HD) 11.2 6.73 10.8 26.9 40.0 16.0 40.1 44.6 26.2
PG (MD) 2.0 9.00 13.6 42.1 46.8 15.1 32.3 36.5 26.7
PG (LD) 3.6 9.51 14.2 44.5 46.8 14.9 31.9 34.6 35.2
ML(HD) 7.8 8.32 13.6 39.1 47.1 16.3 34.7 435 24.9
ML(MD) 3.0 3.37 11.8 37.1 414 14.0 318 42.1 18.3
ML (LD) 4.3 3.64 16.3 41.3 43.6 155 31.6 25.4 49.1
VP(HD) 10.3 7.51 12.8 29.6 44.2 154 38.3 42.7 28.5
VP(MD) 7.6 8.72 14.0 34.2 45.6 16.2 31.7 45.8 18.6
VP (LD) 5.9 9.83 13.4 36.3 42.7 155 314 43.6 15.9
Control 1.7 9.66 14.7 45.9 47.6 15.2 32.0 45.3 13.7
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KEYS:PG - Psidium guajava; ML - Morinda lucida; VP - Vitellaria paradoxa; HD — High dose; MD —

Medium dose; LD — Low dose Mch- Mean corpuscular hemoglobin

Whc- White blood cells count PCV- Packed cell volume

Rbc- Red blood cells count Mchc- Mean corpuscular hemoglobin concentration
HB- Hemoglobulin count GRAN- Granulocytes

Mcv- Mean corpuscular volume LYMPH- Lymphocytes

3.4. Antimicrobial Activity of Methanolic Extract of the Leaves of Psidium guajava

Antibacterial Activities of the methanolic and agueous leave extracts of V. paradoxa, Ps. guajava and M.
lucida were recorded in the present result. The antibacterial activities of methanolic and aqueous extracts of
the leaves of Vitellaria paradoxa, psidium guajava and Morinda lucida were tested against ten (10) selected
assay organisms (bacteria isolates). However, it is worthy to note that among the methanolic and aqueous
extracts of the three plants used, only P. guajava was active against the selected bacterial isolates. The other
two plants which include V. paradoxa and M. lucida did not present any activity against the selected bacteria
species as shown in Table 5, 6 and 7.

Table 5 revealed results of the inhibition zone diameter (mm) of methanolic leave extract of P. guajava against
selected bacterial species at different concentrations which include 75mg/ml, 150mg/ml and 300mg/ml. The
antibacterial activities were observed to be highest at (300mg/ml) concentration against both Staphylococcus
aereus strain, the least antibacterial activity were observed against Pseudomonas aeruginosa while Klebsiella
pneumonia and Staphylococcus saprophyticus were all observed to be resistance to the extract at all
concentrations. This study further shows the results of the inhibition zone diameter (mm) of aqueous leave
extract of P. guajava against selected bacterial species at different concentrations which include 25%(neat),
50%(neat) and 100%(neat). The antibacterial activities were observed to be highest at (100%) concentration
against Shigella flexneri strain, the least antibacterial activity were observed against Escherichia coli and S.
saprophyticus while E. coli was observed to be resistance to the extract at all concentrations.

These results are in tandem with previous studies done on ethanolic leaf extracts of P. guajava that showed
in vitro antibacterial activities (Ayienda 2019; Biswas et al., 2013; Vieira et al., 2011). The current study is
in agreement with Ayienda (2019) who reported the antibacterial activities of dichloromethane: methanolic
leaf and stem bark extracts of psidium guajava linn against selected bacteria. In a study done in Brazil, Biswas
et al. (2013) and Nascimento et al. (2010) reported antibacterial activities of Methanolic guava leaf extracts
against Gram positive and Gram negative bacteria. They both have contrary opinion to the result observed in
this current study. In a similar work, Vieira et al. (2011) reported that aqueous guava leaf extracts inhibited
growth of S. aureus, S. typhi, and B. cereus while guava sprouts were effective against E. coli. In Nigeria,
Itelima et al. (2017) documented the antibacterial effects of ethanolic leaf extract of P. guajava on E. coli,
whereby E. coli exhibited the highest inhibition zone of (25mm), which compared favorably with that of
oxtetracycline (30mm), a commercial antibiotic. This study presents similar opinion which revealed the
resistivity of E. coli. However, Chanda and Kaneria (2011), in a study done in India, found that ethanolic leaf
extracts of P. guajava were not active against the Gram negative bacteria, E. coli which was in contrary with
our findings.

The methanolic stem bark extracts of P. guajava also demonstrated antibacterial activities on Bacillus subtilis
ATCC 6633, Staphylococcus aureus ATCC 25923, B- Haemolytic staphylococcus aureus, Listeria
monocytogenes, Salmonella typhi ATCC 13311, Shigella flexneri ATCC 12022, Escherichia coli and
Pseudomonas aeruginosa with zones of inhibition ranging from 11.50+0.50mm to 24.50+0.50mm. In other
studies, which were in agreement with our findings, Abdelrahim et al. (2012), Arima and Danno (2012)
indicated that aqueous and Methanolic root extracts of Psidium guajava were found to possess in vitro
antibacterial activities on E. coli, S. aureus and S. typhi.

The reference drug used in this study, Levofloxacin, belongs to the fluoroquinolone class, which are
bactericidal antibiotics. Levofloxacin was more active than the methanolic and aqueous leaf extracts of P.
guajava with zones ranging from 16.17+0.29 to 35.33+0.58mm. These results were within the required
standard diameter of zone of inhibition for sensitive organisms for this antibiotic, which is 19-26mm as
provided by CLSI (Ayienda, 2019). Moreover, other studies have shown that standard antibiotics have more
antibacterial activities than the crude plant extracts. This can be attributed to the fact that levofloxacin a
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standard antibiotic, consists of pure active compounds (Kohanski et al., 2010). The average zones of inhibition
observed for the plant extracts against the studied pathogens ranged from 11.50+0.50mm to 24.50+0.50mm.
These determined values show that the pathogens are either resistant and /or intermediate sensitive microbes
in comparison to the standard antibiotic. The low values recorded for the plant extracts may be associated to
the fact that the extract, being in crude form has a mixture of phytochemicals which may not work in synergy.
Previous studies have, however, recorded bioactivities of crude extracts of medicinal plants within such
ranges as those found in this study (Olukuya et al., 2013; llori et al., 2016; Akinyemi et al., 2015).

At a concentration of 75mg/ml, both extracts recorded relatively smaller inhibition zones of 11.50+0.50mm.
This could be attributed to the possibility of a slow rate of diffusion of bioactive compounds through the
medium (Kokwaro, 2009). Generally, inhibition of bacteria increases with corresponding increase in the
volume of plant extracts as it contains more concentration of a particular phytochemicals or group of
antibacterial compounds (Ayienda, 2019).

Table 5: Inhibition Zone Diameter (Mm) of Levofloxacin Standard on Selected Bacteria Species

ASSAY ORGANISM 50ug/ml 25 pg/mi 12.5 pg/ml 6.25 pg/ml
Staphylococcus 31.00 28.50 24.00 21.50
saprophyticus DSM 18669 31.00 28.50 24.00 22.00
30.50 28.00 24.50 21.50
Average Readings 30.83£0.29 28.33+0.29 24.17+0.29 21.75+0.35
Bacillus subtilis ATCC 28.50 26.00 23.00 21.00
6633 29.00 26.00 23.00 21.00
28.00 26.50 23.50 21.50
Average Readings 28.500.50 26.17+0.29 23.17+0.29 21.17
Staphylococcus aureus 35.00 30.00 23.50 20.00
ATCC 25923 35.50 30.00 23.00 20.00
35.00 30.50 24.00 20.50
Average Readings 35.17+0.29 30.17+0.29 23.50+0.50 20.17+0.29
B- Haemolytic 35.00 30.00 26.00 22.00
staphylococcus aureus 35.00 30.00 26.00 21.00
36.00 31.00 26.50 22.00
Average Readings 35.33+£0.58 30.33+0.58 26.17+0.29 21.67+0.58
Listeria monocytogenes 25.00 22.00 19.00 16.00
25.00 22.00 19.00 16.00
26.00 22.00 19.50 16.50
Average Readings 25.33+0.58 22+0.00 19.17+0.29 16.17+0.29
Salmonella typhi 24.50 23.00 20.00 17.00
ATCC 13311 25.00 22.50 20.50 17.00
25.00 22.00 20.00 16.00
Average Readings 24.83+0.29 22.50+0.50 20.17+0.29 16.67+0.58
Shigella flexneri ATCC 29.50 22.50 19.00 14.00
12022 29.00 23.00 19.00 13.50
29.00 23.00 19.50 13.50
Average Readings 29.17+0.29 22.83+0.29 19.17+0.29 13.67+0.29
Klebsiella pneumonia 32.50 30.00 27.50 24.50
33.00 31.00 27.00 25.00
32.00 30.50 27.00 25.00
Average Readings 32.5+0.50 30.50+0.50 27.17+0.29 24.83
Escherichia coli 23.00 20.00 16.50 15.50
25.50 19.00 17.00 15.00
25.00 19.50 17.00 16.00
Average Readings 24.50+1.32 19.50+0.50 16.83+0.29 15.50+0.50
Pseudomonas aeruginosa  18.00 15.00 12.00 0.00
18.00 15.50 13.00
19.00 16.00 12.50
Average Readings 18.33+0.58 15.50+0.50 12.50+0.50 0.00
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Table 6 evaluates the antibacterial activity of methanolic leaf extract of Psidium guajava against various
bacterial isolates at different concentrations (300mg/ml, 150mg/ml, 75mg/ml). The results indicate that P.
guajava extract exhibits varying degrees of antibacterial efficacy, with some bacteria showing resistance at
all tested concentrations, highlighting the selective antimicrobial potential of the extract.

Table 6: Inhibition Zone Diameter (Mm) of Methanolic Leave Extract of P. guajava on Selected Bacteria

Isolates
Assay Organism 300mg/mi 150mg/ml 75mg/ml Solvent
Control

Staphylococcus 0.00 0.00 0.00 0.00
saprophyticus DSM
18669
Average Readings 0.00 0.00 0.00 0.00
Bacillus subtilis ATCC 17.00 13.00 12.00 0.00
6633 18.00 13.50 11.50

17.00 13.50 11.00
Average Readings 17.33+0.58 13.331£0.29 11.50£0.50 0.00
Staphylococcus aureus 24.50 22.00 19.00 0.00
ATCC 25923 25.00 21.00 19.00

24.00 22.00 18.50
Average Readings 24.50£0.50 21.67+0.58 18.83+0.29 0.00
B- Haemolytic 18.00 16.00 14.00 0.00
staphylococcus aureus  18.50 16.00 14.50

19.00 16.50 14.00
Average Readings 18.50%0.50 16.17+0.29 14.17+0.29 0.00
Listeria 17.50 14.00 12.00 0.00
monocytogenes 18.00 13.50 11.50

17.00 13.50 11.00
Average Readings 17.50+0.50 13.67+0.29 11.50+0.50 0.00
Salmonella typhi 25.00 21.00 19.00 0.00
ATCC 13311 24.00 21.50 19.50

24.50 21.00 19.50
Average Readings 24.50+0.50 21.17+0.29 19.33+0.29 0.00
Shigellaflexneri ATCC 17.50 15.00 13.00 0.00
12022 16.50 15.00 13.00

17.00 14.50 13.50
Average Readings 17.00+0.50 14.83+0.29 13.17+0.29 0.00
Klebsiella pneumonia  0.00 0.00 0.00 0.00
Average Readings 0.00 0.00 0.00 0.00
Escherichia coli 18.00 16.00 0.00 0.00

18.50 16.00

19.00 16.50
Average Readings 18.50+0.50 16.17+0.29 0.00 0.00
Pseudomonas 15.00 0.00 0.00 0.00
aeruginosa 15.00

15.50
Average Readings 15.17+0.29 0.00 0.00 0.00

3.5. Antimicrobial Activity of Aqueous Extract of the Leaves of Psidium guajava

Table 7 displays the antibacterial activity of aqueous P. guajava leaf extracts. It measures the antibacterial
effect of aqueous guava leaf extract at different dilutions (100%, 50%, 25%) against selected bacteria,
compared to a solvent control. The data demonstrate the extract's ability to inhibit bacterial growth, with
effectiveness generally decreasing at lower concentrations, underscoring the aqueous extract's potential as a

natural antibacterial agent.
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ASSAY ORGANISM 100% 50 25% SOLVENT
(NEAT) (NEAT) (NEAT) CONTROL
Staphylococcus saprophyticus DSM  12.00 0.00 0.00 0.00
18669 12.00
13.00
Average Readings 12.33+£0.58 0.00 0.00 0.00
Bacillus subtilis ATCC 6633 13.00 0.00 0.00 0.00
13.00
13.50
Average Readings 13.17+0.29 0.00 0.00 0.00
Staphylococcus aureus ATCC 18.00 15.00 0.00 0.00
25923 18.00 15.50
19.00 15.00
AVERAGE READINGS 18.33+0.58 15.17+0.29 0.00 0.00
B-  Haemolytic  staphylococcus 18.00 13.00 0.00 0.00
aureus 18.50 13.00
18.00 13.50
AVERAGE READINGS 18.17+0.29 13.17+0.29 0.00 0.00
Listeria monocytogenes 15.00 13.00 0.00 0.00
15.00 13.00
16.00 13.50
Average Readings 15.33+£0.58 13.1740.29 0.00 0.00
Salmonella typhi 14.00 0.00 0.00 0.00
ATCC 13311 14.50
14.00
Average Readings 14.17+0.29 0.00 0.00 0.00
Shigella flexneri ATCC 12022 20.00 17.00 15.00 0.00
20.00 17.00 15.00
20.50 18.00 16.00
Average Readings 20.17%+0.29 17.33£0.58 15.33+0.58 0.00
Klebsiella pneumonia 18.00 15.00 0.00 0.00
18.00 15.00
18.50 15.50
Average Readings 18.17+0.29 15.17+0.29 0.00 0.00
Escherichia coli 0.00 0.00 0.00 0.00
Average Readings 0.00 0.00 0.00 0.00
Pseudomonas aeruginosa 17.00 0.00 0.00 0.00
17.00
18.00
Average Readings 17.33+0.58 0.00 0.00 0.00

3.5. Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration (MBC)

Tables 8 and 9 provide MIC and MBC values for P. guajava against the tested bacteria, with values indicating
the lowest concentrations necessary to inhibit and Kill the bacterial strains, respectively. These tables are
crucial for understanding the potency of the extracts and guiding dosages for potential therapeutic
applications.
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Table 8: Minimum Inhibitory Concentration Values (mg/ml) of Methanolic Guava Leaf Extract on
Responsive Organisms

- 5‘ 4 4 4 dJ4 4 4 4 4 a4 4 3‘ MINIMUM
ASSAY ORGANISM g 3 % % % % % % % % % % & [INHIBITORY
5 S S CONCENTRA-
S8 333 23223 % & & N TION VALUE
© Q@ 9 o o 9o <9 g ©o « W g g
S S 6 6 6 & o o o« o _w o (MG/ML)
CONCENTRATIONCODEON A B C D E F G H I J K L M
SAMPLE BOTTLE
Staphylococcus saprophyticus + + + + + + + + + - - - - 128
DSM18669
Bacillus subtilis ATCC 6633 + + + + + + + + - - - - - 064
Staphylococcus aureus ATCC + + + + + + + + - - - - - 064
25923
B- Haemolytic staphylococcus + + + + + + + + + - - - - 1728
aureus
Listeria monocytogenes + + + + + + + + + - - - - 128
Salmonella typhi ATCC 13311 + + + + 4+ + + - - - - - - 032
Shigellaflexneri ATCC 12022 + + + + 4+ + + - - - - - - 032
Klebsiella pneumonia + + + + + + + + + - - - - 128
Escherichia coli + + + + + + + + + - - - - 128
Pseudomonas aeruginosa + + + + + + 4+ + + - - - - 128

Table 9: Minimum Bactericidal Concentration Values (Mg/MI) of Methanolic Guava Leaf Extract on
Responsive Organisms

-
E 5‘ 4 4 4 J 4 4 44 dJ 4d 4 5‘ MINIMUM
ASSAY ORGANISM LED ) S 2 2 2 2 222 2 2 & BACTERICIDAL
S S @ 0 QO O 0O Q9 QO QO QO O S CONCENTRA-
S 6 & 6 S 6 o & o+ o s S (MG/ML)
CONCENTRATION A B CDEVF GH I J KL M
CODE ON SAMPLE
BOTTLE
Staphylococcus + + 4+ + + + + + + + + - - 512
saprophyticus DSM18669
Bacillus subtilis ATCC + + + + + + + + + + - - - 256
6633
Staphylococcus aureus + + + + + + + + + + - - - 256
ATCC 25923
B- Haemolytic + + + + + + + + + + + - - 512
staphylococcus aureus
Listeria monocytogenes + + + + + + + + + + + - - 512
Salmonella typhi + + + + + + + + + - - - - 128
ATCC 13311
Shigella flexneri ATCC + + + + + + + + + - - - - 128
12022
Klebsiella pneumonia + + + + + + + + + + + - - 512
Escherichia coli + + + + + + + + + + + - - 512
Pseudomonas aeruginosa + + + + + + + + + + + - - 512

3.7. Acute Toxicity Study
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The acute oral toxicity test was determined using ranges of low dose (10,000mg/kg), medium dose
(15,000mg/ml) to a high dose (20,000mg/kg) of the methanolic extract. Oral administration of the extracts to
the mice was observed to neither show signs of mortality, behavioural changes nor physical changes. Hence,
the observation from the oral acute toxicity study suggests that the methanolic extract were safe for oral
administration.

4.0. Conclusions

Among the three plants (Vitellaria paradoxa, Psidium guajava and Morinda lucida) understudied in this
current research, Psidium guajava at different concentration showed more pharmacological activities as
observed in the biochemical and haematological indices of the test animal (mice). The methanolic extracts of
Vitellaria paradoxa, Morinda lucida, and Psidium guajava leaf revealed the presence of tannin, flavonoids,
steroids, cardiac glycoside, alkaloids, phenol and anthraquinone, alkaloids, saponin, phlobatanin and
terpenoids, which make the plants useful pharmacologically. This study proves that the methanolic extracts
of the three plants are beneficial to the body system of the mice. Also, for the antimicrobial activities, only
methanolic and aqueous extracts of P. guajava, among the three plants, and the antibiotics (levofloxacin)
were active against the bacterial isolates used in this study. No serious or life-threatening side effects were
observed on the hematological and biochemical parameters of mice exposed to different concentrations of P.
guajava, V.paradoxa and M. lucida extracts used in this work. There was also no death or side effects
associated with the acute toxicity study, but there were significant increases in the activities of some serum
enzymes investigated.
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