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Objective: This study aims to evaluate the anti-leishmanial activity of aqueous and 

alcoholic extracts of Psidium guajava L. against Leishmania infantum. Additionally, it 

involves screening the phenolic and flavonoid compounds in the extracts using High-

Performance Liquid Chromatography (HPLC). Methods: Standardized methods were 

employed to prepare aqueous and alcoholic extracts of Psidium guajava L. In vitro 

assays tested the inhibitory effect of these extracts on the growth of Leishmania infantum 

promastigotes, with the IC50 values determined. HPLC analysis identified flavonoids 

and phenolic compounds in the alcoholic extract. Data analysis explored the correlation 

between compound concentration and anti-leishmanial activity. Results: : The aqueous 

and alcoholic extracts exhibited significant inhibitory effects on Leishmania infantum 

promastigote growth. The IC50 value for the aqueous extract was 0.25 mg/mL, while 

the alcoholic extract showed a slightly higher potency with an IC50 of 0.23 mg/mL. 

HPLC analysis confirmed the presence of phenolic and flavonoid compounds in the 

alcoholic extract, which are likely responsible for the observed anti-leishmanial activity. 

Novelty: This study demonstrates the anti-leishmanial potential of Psidium guajava 

L., highlighting its aqueous and alcoholic extracts as promising candidates for further 

investigation. The identification of specific phenolic and flavonoid compounds provides 

insights into the bioactive components contributing to the inhibitory effects. 
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INTRODUCTION  

Leishmaniasis is a zoonotic disease that affect both human and animals which is 

caused by different species (more than 20 SP.)  of Leishmania and cause various clinical 

symptoms [1]. It divided in human into three form (visceral, cutaneous, mucocutaneous) 

depending on the tissue affected [2]. It is classified by world Health organization as one 

of the six most tropical uncontrolled disease. It is endemic in 98 developing countries, 

each year 500000 cases of the visceral leishmaniasis are reported and 50000 individuals 

are died [3]. This protozoan parasite is belong to Family Trypanosomatidae, Sub family 

Leishmaniinae, order Trypanosomatida. It reveal in to two morphological form in life 

cycle. The non-flagellated (amastigote) found in macrophages of the human and other 

mammalian host and flagellated, elongated (promastigote) found in the midgut of the 

vector [4]. The vector of leishmaniasis is a female sandfly which becomes infected when 

it feeds on the bloods of an infected host [5]. The Leishmania parasites develop in the 

sandflies midgut and transform in to the infective promastigote form. when the sandfly 

inject the new host the promastigote transmit to the host and the infection occurs [6], [7].  

Pentavalent antimoniales is the drug thatused for the treatment of cutaneous and 

visceral leishmaniasis [8], [9], but frequently is failed to eradicate the Leishmania 
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parasite[10], [11] because the Toxicity and lower efficacy and resistance [12] all these 

reason beside absence of vaccine against Leishmania parasite led researchers to find 

alternative treatment for chemical compounds [13], [14]. The use of medicinal plant is 

safer than chemical compound. The natural plant compounds such as (flavonoids, 

phenolic compound) play a critical role for defense against Leishmaniasis [15], [16]. 

Psidium guajava has edible Fruit and belongs to the family Myrtaceae [17], [18]. It is 

richness in Secondary metabolites and active compound so it is used as antimicrobial, 

antibiotic, anti- allergic, anti-inflammatory [19]. 

 

RESEARCH METHOD 

A. Parasite Growth 

The promastigote form of Leishmania infantum was obtained in postgraduate 

parasitology laboratory in college of science, University of Kirkuk.it was grown at 26C in 

NNN as describe by [10]. 

B. Preparation of Plant Extracts 

The Leaves of plant Guava (Psidium guajava L.)  were cleaned with water and dried 

at room temperature then kept in free moisture conditions. Alcoholic extraction of plant 

was prepared according to the method of [13]. (20gm) of dry plant was taken material 

and use the Saxholate extraction device using (400ml) of ethyl alcohol at a concentration 

of 70% for (24hours). After that the extract was dried in an electric oven at a temperature 

of 40c.The original stock solution was prepared by taking (2gm) of the dry extract and 

dissolving it in a small amount of ethyl alcohol, then diluting it with distilled water by 

adding (100ml) of It. The concentration of original solution became (20mg/ml. Then (0.5, 

1,1.5 mg/ml) concentration were prepared from it. The aqueous extraction of plant was 

prepared depending on [18]. (10gm) from dried plant leaves was taken. then added to 

(200 ml) of distilled water.then it was mixed for 15 minutes with a magnetic mixer, then 

kept the solutionin a laboratory at room temperature, after(24 hours)  the solution of 

extraction was filtration through (0.22) micron filter paper. the filtrate was centrifuged at 

a speed of 3000 rpm (1) for 10 minutes to precipitate the suspended plant parts and to 

obtain a clear solution. the clear solution was isolated and dried in an electric oven at a 

temperature o f40c and kept it at 4c in the refrigerator until use. 

C. Leishmaniain in fantum Parasite Vitality Test 

The parasite vitality was tested using 0.4%Erythrocin-B dye according to the 

method of [15] as follow: Equal volumes of (100µl) of parasite suspention and 0.4%dye 

solution diluted with erythrocin-B (phosphate buffer) were mixed and cooled to 4c for 5 

min. Then a drop of the mixture was examined at least 100cell were counted in order to 

estimate the percentage of cell viability using a haemocytometer, (pigmented parasite 

refer to dead cell, and non-pigmented parasite refer to live cell. The calculation was made 

by making 5 replicates for each sample and for each concentration. 
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D. HPLC Analysis 

The (High performance liquid chromatography) this analysis was carried out for 

determination of some phenolic and flavonoid compound in psidium guajava L.in leaf 

ethanolic extract70%. The method was done by depending on (Mardu etal;2012) using 

device SYKAM liquid high performance the phase has been used the methanol: distilled 

water: acetic acid (75:13:2) the separation column was C18-ODS (25cm*4.6mm) to 

separate the detected compound and reagent was used UV-360nm while the velocity of 

flow of the carrier phase was 1ml/min. 

 

RESULTS AND DISCUSSION 

As indicated in Table 1 the number of L.infantumdecrease gradually by using 0.5 to 

1.5 mg/ml concentration of aqueous extract ofpsidiumguajava and at 0.5,1,1.5 mg/ml after 

96 hours inhibited the parasite growth by(64,75,84) % respectively. The (IC 50) inhibitory 

concentration of 50% of L. infantum was found to be (0.25) mg/ml for aqueous extract, 

thus it becomes clear the toxic inhibitory effect of the aqueous extract on the number of 

promastigote. Then alcoholic extract as indicated in Table 2 reveal anti Leishmanial 

activity and reduced the number of promastigote of L.infuntum at 96 hours by (65,77,85) 

%. The IC50 of alcoholic extraction was found to be (0.23) mg/ml which cause the loss of 

50% of parasite promastigote. This result is agree with the result of [20]. The growth of 

promastigote is usually estimated bydetermining its number and the number of 

generation and generation time. All their it were calculated, Table3 reveal it. The NNN 

medium was used for the growth of promastigote. The number of promastigote increased 

with the increase of growth period, At 96 hours the limited growth was observed, the 

logarithmic phase of growth was 96 hours. This result is agree with the results of [21]. 

Treatment of Leishmaniasis is limited to the use of a limited number of drugs, which may 

have side effectsincluding nerve inflammation andliver and kidney complication, 

especially in elderly people. Therefore, there is an urgent need to find alternatives to 

chemotherapy, and recent studies have turned to alternative medicine treatment. It has 

become imperative for researchers to find modern way to develop this type of treatment 

by dealing with medical plant extracts and using the active compounds isolated from 

them in treatment aftere ensuring that there are no side effects. The current study deal 

with testing the sensitivity of the promastigote to plant extracts prepared from Pisidium 

guajava leaves. And detecting some of the active compound in them and their effects on 

the parasite. The Posidium guajava plant has high biological activity against some 

pathogens such as Bacteria, Fung, and use as antioxidants and anticancer [22]. The result 

of The Qualitative diagnosis of phenolic and flavonoids compoundsusing HPLC for 

Pisidium guajava leaves alcoholic extract as showed in Table 4.it contain (Gallic acid, 

Catechin, Ferulic acid, Caffeic acid, Rutin, Querecetin, kaempferol, Chlorogenic acid) 

which may contribute to the inhibitory effect on growth of promastigote Leishmania 

infuntumand may be attributed to the luteolin.  this result were agree with [20] which 
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peoved that the luteoline has an inhibitory effect against the growth of Leishmaniasis 

[23]. 

 

Table 1. Effect of different concentration of aqueous extract of Psidium guajava L. on the 

number of promastigotes of Leishmania infantum at different growth intervals. 

96hr 72hr 48hr 24hr  

I% G% 

Number 
of 

promast
igotes 

I
% 

G
% 

Number 
of 

promasti
gotes 

I% 
G
% 

Numb
er of 

promas
tigotes 

I% G% 

Number 
of 

promasti
gotes 

 

---- 100 1.2 x107 --- 100 5.2 x106 --- 100 1.9 x106 --- 100 5 x105 
Cont
rol 

64 36 4.4 x106 54 46 2.4 x106 32 68 1.3 x106 28 72 3.6 x105 
0.5 
mg/
ml 

75 25 3 x106 70 30 1.5x106 53 47 8x105 40 60 3x105 
1 
mg/
ml 

84 16 2 x106 83 17 9.2x105 79 21 4.1x105 60 40 2 x105 
1.5 
mg/
ml 

G%= Percentage of growth: I% Percentage of inhibition. 

 

Table 2. Effect of different concentration of alcoholic extract of Psidium guajava L. on 

the number of promastigotes of Leishmania infantum at different growth intervals. 

96hr 72hr 48hr 24hr  

I% G% 
Number of 

promastigotes 
I% G% 

Number of 
promastigotes 

I% G% 
Number of 

promastigotes 
I% G% 

Number of 
promastigotes 

 

--- 100 1.2 x107 --- 100 5.2 x106 --- 100 1.9 x106 --- 100 5 x105 Control 

65 35 4.2 x106 62 38 2 x106 48 52 1 x106 24 76 3.8 x105 0.5mg/ml 

77 23 2.8 x106 75 25 1.3 x106 62 38 7,3 x105 36 64 3.2 x105 1 mg/ml 

85 15 1.8 x106 83 17 9 x106 77 23 4.4 x105 48 52 2.6 x105 1.5 mg/ml 

G%= Percentage of growth: I% Percentage of inhibition. 

 

Table 3. Number of promastigote, number of generation and generation time (hours) 

growing in (NNN) medium at different time periods. 

Generation 
time(hours)  

Generation 
number 

Number of 
promastigote 

Time(hours)  

10.353 2.318 5105× 24 

11.307 4.245 610×9 . 1 48 

12.631 5.7 610.5.2× 72 

13.913 6.9 1.2 × 107 96 
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Table 4. HPLC analysis data of some phenolic and flavonoids compound and their 

concentration and Retention time(min). 

Compound Retention time (min)  Concentration(mg/ml)  

Gallic acid 7.04 4.71 

Catechin 9.875 5.12 

Ferulic acid 12.67 3.55 

Chlorogenic acid 10.60 2,93 

Caffeic acid 11.26 4.37 

Rutin 13.03 6.37 

Querecetin 13.43 8.94 

Kaempferol 15.74 1.89 

 

CONCLUSION  

Fundamental Finding : The aqueous and alcoholic extracts of the plant 

demonstrated significant inhibitory effects on the growth of Leishmania infantum. The 

identified phenolic and flavonoid compounds are believed to contribute to this 

bioactivity, highlighting the plant’s potential as a source of antiparasitic agents. 

Implication : These findings suggest that plant-derived extracts could serve as a 

promising basis for developing new treatments against Leishmania infantum. Their natural 

composition offers an alternative to synthetic drugs, potentially reducing side effects and 

addressing drug resistance concerns. Limitation : This study is limited by its in vitro 

nature, which does not account for the complexity of biological interactions in living 

organisms. Additionally, the specific mechanisms of action of the phenolic and flavonoid 

compounds remain unclear, requiring further biochemical exploration. Future Research 

: Future investigations should focus on elucidating the precise mechanisms of action of 

the active compounds, conducting in vivo studies to evaluate their safety and efficacy, 

and exploring their potential for formulation into effective therapeutic agents. 
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