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ABSTRACT 
 

Medicinal plants are the basis for the development of numerous drugs, ensuring their effectiveness 
through pharmaceutical properties, from antimicrobial action to the treatment of infectious  
diseases. Thus, the present study aimed to carry out a survey of the species cultivated in the 
municipal garden of Sobral - CE, Brazil, in order to verify in the literature, the medicinal potential 
and their biological properties. For this, the survey was carried out between January and February 
2022, while the bibliographic review followed through the PubMed, SciElo and LILACS platforms. 
The survey identified 70 species, divided into gardening, fruit, medicinal, native and arboreal 
groups. Of these, about 90.9% had some therapeutic properties, whether antimicrobial, 
antiparasitic, antioxidant, anti-inflammatory or antinociceptive. Some of these even exhibited all 
these properties, as is the case of Moringa oleifera, becoming a model for studies. Thus, the raised 
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species have potential for the development of new therapeutic alternatives, whether in the 
development of a new drug from extracts and essential oils, or even through the enhancement of 
existing drugs. 
 

 
Keywords: Antimicrobial action; antioxidant action; anti-inflammatory action; medicinal plants. 

 
1. INTRODUCTION 
 
The biodiversity of plants present in northeastern 
Brazil represents a large portion nationwide, 
being used as ornamental, fruitful or even as 
herbal medicine for the treatment of a multitude 
of diseases [1]. These species combined with 
ethnic and cultural diversity resulted in a rich 
traditional medicine, becoming the basis for the 
development of knowledge and innovative 
scientific technologies capable of transforming 
the pharmaceutical market [2]. 
 
In recent years, there has been an increase in 
the use of medicinal plants in the public health 
system as a complement to some treatments [3]. 
According to the World Health Organization 
(WHO), the use of this Traditional and 
Complementary Medicine is defined as a set of 
practices, products and knowledge grouped 
together and not belonging to conventional 
medicine [3]. In this line, the WHO is 
implementing the strategy of traditional medicine 
from 2014 to 2023, having as guidelines the 
quality and safety of herbal medicines, 
methodologies for the clinical study of traditional 
medicine and definition of terminology and 
classification of species and possible treatments 
[4]. 
 
Numerous studies point to the action of these 
plant species, from antimicrobial, antiviral, 
antiparasitic potential, to analgesic, anti-
inflammatory action and in the treatment of minor 
diseases [5]. This activity is related to the active 
principles that are responsible for provoking 
responses in the body that consumes it [5]. Such 
principles are substances synthesized from light 
energy and nutrients that the plant can extract 
from the soil [6]. According to the chemical 
structure, these substances can be organic 
acids, alkaloids, anthraquinones, phenolic 
compounds, coumarins, steroids, flavonoids, 
cardioactive or cardiotonic glycosides, 
heterosides, mucilages, essential oils, among 
others [6]. 
 

Within this perspective, Gardens of Medicinal 
Plants represent great importance, contributing 

significantly to the preservation of species, and 
consequently, knowledge and tradition in the use 
of these plants [7]. Located 242 kilometers from 
the capital Fortaleza - CE, Brazil, the garden in 
the Municipality of Sobral – CE, Brazil, produces 
about 100,000 species per year, meeting the 
demands for planting in public areas, as well as 
making the population available for their own 
planting. 
 
Thus, the study aimed to carry out a survey of 
the species cultivated in the municipal garden of 
Sobral - CE, Brazil, in order to verify in the 
literature their medicinal potential and their 
antimicrobial properties. Therefore, the study 
seeks to characterize these plants in order to 
scientifically base their use for therapeutic 
purposes, as well as being the basis for applied 
studies. 
 

2. MATERIALS AND METHODS 
 
The survey of species was carried out between 
the months of January and February 2022 in the 
Horto of the Municipality of Sobral - CE, Brazil, in 
which it was verified which species were most 
requested, both for afforestation in the city and 
for local residents. With the objective of 
describing the possible potential of these plants, 
a study of the current literature was carried out, 
pointing out antimicrobial, antiparasitic, 
antioxidant, anti-inflammatory and 
antinociceptive action. The literature review was 
performed using PubMed, SciElo and LILACS 
platforms. 
 

3. DEVELOPMENT 
 
The survey resulted in 70 species organized into 
groups, such as those for gardening, fruit, 
medicinal, native and afforestation plants     
(Table 1). 
 

It is possible to notice that 38.57% of the plants 
present in the municipal garden of Sobral-CE, 
Brazil, are part of the plants used for gardening, 
14.28% are medicinal plants, 35.71% are native 
plants of Brazil, and that 11.43% are used for 
afforestation. 
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Table 1. Species cultivated in the municipal garden of Sobral – CE, Brazil 
 

Gardening 

Popular name Scientific name 

money Callisia repens 
Me and you Euphorbia milii 
Horse face Philodendron Panduriforme 
garden flamboyant Delonix regia 
palm tree hawaii Veitchia merrillii 
gold drop Duranta erecta 
white grass Chloris polydactyla 
Zabumba Brugmansia suaveolens 
purple vine Allamanda blanchetti 
Spear of Saint George Brugmansia suaveolens 
Croton (painted) * 
croton (petra) Codiaeum variegatum 
pitaya * 
Roxinha * 
Cambric * 
Juicy * 
mini seal * 
Eleven o'clock Portulaca grandiflora 
crawl * 
white jasmine * 
Mango Mangifera indica 
cashew Spondias mombin 
Acerola Malpighia emarginata 
Cherry Prunus subg. Cerasus 
cashew tree Anacardium occidentale 
earl * 
Guava Psidium guajava 

Medicinal 

anador Justicia pectoralis 
Artemisia Artemisia vulgaris 
mauve Plectranthus amboinicus 
Mint Mentha piperita 
Saffron Curcuma longa 
Meracillin Alternanthera brasiliana 
Courama (Malva coruda) Bryophyllum pinnatum 
bilberry Plectranthus ornatos 
lemon balm Melissa officinalis 
Holy grass Cymbopogon citratus 

Native 

inga Inga edulis 

white stick Picconia azorica 
white ipe Tabebuia roseo-alba 
yellow ipe Handroanthus albus 
pink ipe Handroanthus heptaphyllus 
fake white dick Auxemma oncocalyx 
Mungulu Erythrina verna 
imburana Commiphora leptophloeos 
Pereiro Aspidosperma pyrifolium 
cow foot Aspidosperma pyrifolium 
Ipe perobinha * 
Purple IPE Handroanthus impetiginosus 
Timbaúba Enterolobium contortisiliquum 
eighth Licania tomentosa 
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Gardening 

Popular name Scientific name 

Pajeú Triplaris gardneriana 
Munguba Pachira aquatica 
Jucá Libidibia ferrea 
Marizeira Calliandra spinosa 
big belly Ceiba glaziovii 
trapia Crataeva tapia L. 
ipê do cerrado Tabebuia ochracea 
Craibeira Tabebuia aurea 
You knew Mimosa caesalpiniifolia 
Canafístula Peltophorum dubium 
Coité Crescentia cujete 

AFFORESTATION 

Acacia Acacia spp. 
moringa Moringa oleifera 
Jatoba Hymenaea courbaril 
mango jasmine Plumeria rubra 
Cola * 
gliricidia Gliricidia sepium 
flamboyant Delonix regia 
Baobab Adansonia digitata 

*No scientific identification 

 

3.1 Antimicrobial Activity 
 
It is known that some plants, mainly extracts and 
essential oils, exhibit antimicrobial action against 
a variety of pathogens, effectively contributing to 
the development of new drugs [8]. Among the 
plants raised in the study, Euphorbia milii, 
Allamanda blanchetti and Codiaeum variegatum 
from the gardening group, have antimicrobial 
activity [8]. The first, E. milii, also popularly 
known as the “eu e tu” plant, has antimicrobial 
potential against Klebsiella pneumonia and 
Staphylococcus epidermidis, mainly related to 
the presence of cardiac glycosides, 
steroids/phytosterols, anthocyanins, proteins, 
terpenoids, flavonoids and tannins in its extract 
[8]. The extract of the species A. blanchetti 
presents action against the bacteria Bacillus 
subtilis, Staphylococcus aureus, Sarcina lutea, 
Pseudomonas aeruginosa, Salmonella typhi, 
Salmonella paratyphi, Shigella dysenteriae, 
Vibrio parahaemolyticus and the fungi 
Saccharomyces cerevisiae and Aspergillus niger 
[9]. Finally, the species C. variegatum 
demonstrates to have antibacterial action against 
bacteria Escherichia coli, P. aeruginosa, Bacillus 
subtilis and S. aureus, antifungal action against 
Alternaria alternata and Fusarium oxysporum, as 
well as, antiviral action against influenza A 
viruses [10-11]. 
 
In the group of fruit plants, Mangifera indica is of 
great importance, exhibiting antimicrobial action 

against E. coli, S. aureus, Candida albicans and 
Mycobacterium smegmatis, in addition to action 
against oral microorganisms [12-13]. In addition 
to this, the extract of the species Spondias 
mombin, routinely used against gastrointestinal 
infections, demonstrates action against Gram-
negative bacteria, and synergistic effect with 
some antibiotics (gentamicin and imipenem 
against S. aureus and E. coli and norfloxacin 
against P. aeruginosa) [14]. Another study 
showed the antiviral action of the extract of this 
species against the Herpes Simplex virus type-1, 
related to the interaction of the geraniin molecule 
with the gB viral surface glycoprotein, which is 
responsible for adsorption [15]. As for the fruit 
species Malpighia emarginata, studies have 
shown the antifungal action of its saline extract 
against some species of the genus Candida, also 
demonstrating its ability to interfere with the 
formation of the biofilm of these fungi [16]. 
 
Along the same lines, studies have shown that 
fractions of the species Prunus subg. Cerasus 
also has antimicrobial action, inhibiting the 
growth in the planktonic form and biofilm of 
Candida albicans, Streptococcus mutans and 
Fusobacterium nucleatum, also functioning as an 
epithelial barrier preventing infection by these 
pathogens [17]. With regard to the species 
Anacardium occidentale, studies demonstrate 
the action of extracts and fractions of its leaves 
against Listeria monocytogenes [18], S. aureus, 
B. subtilis, Salmonella enterica, Shigella, E. coli 
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[19], P. aeruginosa, Proteus mirabilis, K. 
pneumoniae, C. albicans [20] and stem bark 
extract against Streptococcus mitis, S. mutans, 
S. sanguis and S. sobrinus [21], among others. 
Finally, among the fruit species raised in the 
current study, the extract of Psidium guajava also 
demonstrates great antimicrobial potential 
against oral bacteria, mainly related to the 
presence of the compounds β-selinene, α-
humulene and β-caryophyllene [22-23], in 
addition to this action, the essential oil of this 
species also demonstrated activity against 
Curvularia lunata and Fusarium chlamydosporum 
[24]. 
 
Among the medicinal plants surveyed, the oily 
fraction of Artemisia vulgaris demonstrates great 
antimicrobial action against the fungus C. 
albicans and A. niger, in addition to the bacteria 
E. coli, Salmonella enteritidis, P. aeruginosa, K. 
pneumoniae, S. aureus and S. mutans, probably 
associated with the presence of essential oils, 
1,8-cineol, α-thujone and camphene [25-26]. In 
addition, Plectranthus amboinicus exhibits 
antimicrobial action against planktonic cells and 
biofilm of S. aureus resistant to vancomycin and 
oxacillin, in addition to E. coli and Salmonella 
typhimurium, this activity is related to the 
compound cracavol [27]. It also exhibits 
antifungal activity against A. flavus, A. niger, A. 
ochraceus, A. oryzae, C. versatilis, Fusarium sp., 
Penicillium sp., S. cerevisiae, C. albicans, C. 
tropicalis, C. krusei and C. stellatoidea                    
[28]. Another species that has antimicrobial 
activity is Mentha piperita, with essential oil 
demonstrating action against Klebisiella spp., S. 
aureus, S. epidermides, E. coli, S. enteritides, 
Micrococcus flavus, among others [29], in 
addition to the fungal strains Fusarium 
moniliforme, A. niger, A. fumigatus and C. 
albicans [30]. 
 
In addition, the extract of the species Curcuma 
longa has been shown to be effective against 
bacteria that cause periodontitis, in addition to 
inhibiting the planktonic form and biofilm of S. 
aureus and P. aeruginosa [31-32]. Antifungal 
action was also evidenced against Trichophyton 
mentagrophytes, T. rubrum, Epidermophyton 
floccosum and Microsporum gypseum [33]. With 
regard to the Alternanthera brasiliana species, 
studies point to its effectiveness when used in 
combination with the antibiotic gentamicin, 
exhibiting a synergistic effect against S. aureus, 
E. coli and P. aeruginosa, related to the 
compound luteolin, the majority in its extract [34]. 
As for the species Bryophyllum pinnatum, studies 

indicate that its extract demonstrates 
effectiveness in inhibiting the bacterium 
Helicobacter pylori in an in vivo model, with a 
significant reduction of this in the gastric mucosa 
[35]. In this line, the dichloromethane extract and 
the essential oil of the Plectranthus ornatos 
species also demonstrate antibacterial action 
against Gram-positive bacteria in their planktonic 
form, as well as in biofilm [36]. In addition, the 
Melissa officinalis species demonstrates activity 
against Gram-positive and Gram-negative 
bacteria, as well as the fungi C. albicans and S. 
cerevisiae [37]. Finally, the essential oil of the 
Cymbopogon citratus species demonstrates 
antibacterial action against Gram-positive and 
Gram-negative bacteria related to the synergism 
of its compounds [38]. 
 
In the native group, Inga edulis stands out for its 
antifungal action against species of the genus 
Candida [39]. In addition, Auxemma oncocalyx 
demonstrates action against S. aureus, both in 
its planktonic form and in biofilm, related to the 
benzoquinone molecule [40]. Another species 
with this action is Commiphora leptophloeos, 
exhibiting antimicrobial potential against 
methicillin-resistant S. aureus, Mycobacterium 
smegmatis, M. tuberculosis, in addition to 
antifungal action against Candida species in 
planktonic and biofilm forms [41-42]. 
 
In addition, Handroanthus impetiginosus also 
exhibits antibacterial action against S. aureus, 
Listeria monocytogenes and Streptococcus 
agalactiae, this action is associated with 
coumarins, tannins, flavonoids and steroids 
present in the ethanolic extract of flowers of this 
species [43]. Licania tomentosa also 
demonstrates antimicrobial action against S. 
aureus, Bacillus cereus, E. coli and K. 
pneumoniae strains, related to the synergism 
present in the extract [44]. With regard to the 
Triplaris gardneriana species, studies have 
shown quercetin as one of the main compounds, 
with antimicrobial action against Gram-positive 
and Gram-negative bacteria [45]. Also, Libidibia 
ferrea demonstrates action against the planktonic 
form and biofilm of S. mutans, exhibiting 
anticariogenic action [46]. Mimosa 
caesalpiniifolia also has antimicrobial action, 
mainly against S. aureus and C. albicans with a 
mechanism aimed at inhibiting the efflux pump 
[47]. In addition to these, Peltophorum dubium 
demonstrates antifungal action against A. flavus, 
with a mechanism aimed at the disruption of 
hyphae [48]. Finally, Crescentia cujete has 
antibacterial action against S. aureus, E. coli and 
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Vibrio harveyi with a mechanism aimed at 
disturbing the microbial membrane [49-50]. 
 
In addition, species destined for afforestation 
were also surveyed, in this sense the ethanol, 
chloroform and ethyl acetate extreacts of 
Moringa oleifera leaves stand out with action 
against Gram-positive and Gram-negative 
bacteria, in addition to antifungal activity against 
A. flavus, A. niger, Trichoderma sp and Candida 
spp. [51]. 
 

3.2 Antiparasitic Activity 
 
The antiparasitic activity has also been very 
evident among botanical species [52]. The 
current research identified the species Euphorbia 
milii, Veitchia merrillii and Codiaeum variegatum 
with this potential within the gardening group 
[52]. Studies have shown that the hydroalcoholic 
extract of the species Euphorbia milii has ovicidal 
action against Ancylostoma spp., with 
significantly low toxicity against Artemia salina 
[52]. In this line, the ethanol extract of the 
species Veitchia merrillii is capable of inducing 
surface changes in adult worms of Ascaridia galli 
[53]. While in vitro studies show the antiamoebic 
action of the species Codiaeum variegatum [10]. 
 
Among the species of the fruit group, Mangifera 
indica also has antiparasitic action, preventing 
the development of Haemonchus contortus 
larvae [54]. In addition, the extract of the species 
Spondias mombin has demonstrated 
antiparasitic action against Haemonchus placei 
related to the compound Phaeophorbide-a, 
however, it does not present cytotoxicity for cell 
lines H460, Caco-2, MC3T3-E1 [55]. In this line, 
some constituents of the Anacardium occidentale 
species have demonstrated effective action 
against Trypanosoma cruzi, mainly cardol, acting 
as a sirtuin inhibitor, these are involved in the 
deacetylation of lysine residues of proteins acting 
as regulators of DNA repair, in the morphology of 
the parasite and other crucial aspects for its 
survival [56]. In addition, a study carried out by 
Alvarenga et al. (2016) demonstrated the action 
of the compound 2-methylcardol diene from A. 
occidentale against adult worms of Schistosoma 
mansoni, causing damage to the interstitial tissue 
and mitochondria [57]. Also, among fruit species, 
Psidium guajava demonstrates great antiparasitic 
action against Leishmania infantum related to 
two main compounds, jacumaric acid and 
corosolic acid [58]. Furthermore, in a study 
carried out by Silva et al (2019), the antiparasitic 
action of this species was demonstrated from the 

pro-oxidative activity, caused by the increase in 
total proteins, intracellular H2O2 and lipid 
peroxidation products, in addition to the increase 
in the level of enzymes glutathione S-transferase 
and superoxide dismutase [59]. 
 
In the group of medicinal plants raised in the 
current study, Artemisia vulgaris shows action 
against Plasmodium yoelii and P. berghei and 
Trichinella spiralis [60-61]. The species Curcuma 
longa also demonstrates an antiparasitic effect, 
with nanoformulations based on curcumin, with 
effect against S. mansoni demonstrating damage 
at the molecular level [62]. In addition to these, 
the Bryophyllum pinnatum extract demonstrates 
action against Plasmodium falciparum, one of the 
species that causes malaria in humans  [63]. For 
the Melissa officinalis species, studies point to 
the action of the essential oil against Leishmania 
amazonenses, mainly associated with its neral 
and citral compounds [64]. In this line, the 
species Cymbopogon citratus, studies point to its 
effectiveness against P. chabaudi and P. 
berghei, as well as, anthelmintic action against 
Haemonchus contortus [65-66]. 
 
With regard to the group of native plants, 
Aspidosperma pyrifolium stands out, 
demonstrating great in vitro potential of its extract 
and fractions against P. berghei, without showing 
cytotoxicity [67]. Furthermore, fractions of the 
leaves of Tabebuia aurea showed antileishmania 
action related to the compounds oleanolic acid 
and ursolic acid [68]. 
 
Among the species intended for afforestation, 
Moringa oleifera has a high antiparasitic action, 
studies indicate that the hydroalcoholic extract of 
its leaves is capable of reducing the egg count of 
Trichuris ssp. and Ostertagia sp., also 
contributing as a food additive for some animals 
[69]. In addition, the ethanolic extract of the 
leaves of Gliricidia sepium demonstrates high 
activity against H. contortus, exhibiting 
approximately 91.2% inhibition [70]. 
 

3.3 Antioxidant Activity 
 
The antioxidant action of these plants has also 
been discussed [71]. In the gardening group, the 
species Callisia repens, Euphorbia milii, Delonix 
regia, Duranta erecta and Allamanda blanchetti 
stand out. In this line, the species Callisia repens 
has as main components total flavonoids, total 
anthocyanins and sugars, having its high 
antioxidant action related to the synergism of 
these molecules, with elimination of DPPH·, and 
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scavenging of free radical ·OH, in addition to a 
low content of heavy metals [71]. The Euphorbia 
mili species also has an antioxidant action, 
especially when chloroform fractions are used, 
demonstrating a great elimination of DPPH 
radicals [8]. The Delonix regia chloroform 
fractions also has as antioxidant action, 
especially when are used, demonstrating a great 
elimination of DPPH radicals [8]. The Delonix 
regia species, on the other hand, demonstrates 
potent antioxidant action related to three 
flavonoids: rutin, isoquercitrin and myricetin, still 
presenting low toxicity to healthy cells [72]. Leaf 
and fruit extracts of Duranta erecta, has an 
antioxidant action mainly associated with several 
photochemical compounds including flavonoids 
[73-74-75]. Finally, Allamanda blanchetti, 
demonstrates the high elimination of free radicals 
of DPPH, with soluble fraction of carbon 
tetrachloride [9]. 
 
In the second group, fruit trees, Mangifera indica 
is highlighted, with studies demonstrating its 
antioxidant potential [76]. Study carried out by 
Banerjee et al. (2020. Also, in another study, the 
antioxidant potential phenolic compounds 
obtained from the skin of the fruit of this species 
was demonstrated using the for TPC, DPPH and 
ORAC methods [77]. The Spondias mombin 
species also demonstrates antioxidant action 
related to the compounds found in its seeds, 
namely dodecanoic acid, tetradecanoic acid, n-
hexadecanoic acid, capsaicin and 
dihydrocapsaicin phenolamides [78]. As for the 
Malpighia emarginata species, its antioxidant 
capacity is supported by the phenolic 
compounds, ascorbic acid and malic acid [79-
80]. In addition, a study carried out by Barros and 
Melo (2019) verified that the extract of Malpighia 
emarginata is capable of increasing the 
scavenging of free radicals (38.59%) promoting a 
greater reduction of ferric ions [81]. With regard 
to the species Prunus subg. Cerasus, Garcia et 
al. (2015) demonstrated the obtaining of peptides 
with antioxidant potential with the use of three 
enzymes (Alcalase, Thermolysin and 
Flavourzyme) from its seeds, evaluating the 
ability to scavenge radicals and reduce lipid 
peroxidation [82]. The results showed that those 
peptides obtained with Flavourzyme were the 
ones with the lowest antioxidant action compared 
to the other two groups [82]. Another plant from 
the fruit group is Anacardium occidentale, whose 
leaf extract exhibits antioxidant action in the 
treatment of RAW 264.7 macrophage cells, with 
a significant reduction in oxidative damage, in 
addition to reversing the oxidative damage of 

cells induced by LPS [83]. In addition to these, 
leaf and fruit extracts of the Psidium guajava 
species show great antioxidant action using the 
DPPH, CUPRAC and FRAP methods related to 
the content of phenolic compounds, more 
precisely: Quercetin, quercetin-3-O-α-D-
arabinopyranoside, quercetin- 3-O-α-D-
ribopyranoside, quercetin-3-O-β-D-
galactopyranoside, quercetin-3-O-α-D-
glucopyranoside, and quercetin-3-O-α-D-
xylpiranoside [85-86]. 
 
For the group of medicinal plants, Artemisia 
vulgaris has proven antioxidant action by 
different methods: DPPH, lipid peroxidation, 
protein glycation, xanthine oxidases, ABTS, 
hydroxyl superoxide, nitric oxide, ferric reducing 
power activity and inhibition of lipid peroxidation 
by assays of reactive species of thiobarbituric 
acid, with the capacity to increase the level of 
ascorbic acid and glutathione [87]. This action is 
related to flavonoid compounds, flavonols, 
phenolic acids [87]. In this sense, Plectranthus 
amboinicus also demonstrates oxidizing action, 
significantly inhibiting the formation of free 
radicals and DPPH hydroxyl radicals, with action 
related to carvocrol and thymol [88]. Another 
species with this action is Mentha piperita, with 
essential oil showing DPPH radical scavenging 
[89]. The Curcuma longa species also has 
antioxidant effects, studies indicate that its 
extract reduces the levels of malondialdehyde 
and nitric oxide, increasing the levels of thiol, 
superoxide dismutase and catalase under 
conditions of oxidative stress [90]. With regard to 
the species Alternanthera brasiliana, a study 
carried out by Marchete et al. (2021) 
demonstrated its antioxidant action in vitro and in 
vivo in a murine model, stimulating angiogenesis 
and tissue healing [91]. Studies indicate that the 
extract of Bryophyllum pinnatum has a great 
antioxidant effect, mainly associated with the 
synergism of the compounds luteolin-7-
glucoside, carlinoside and quercetin [92]. The 
Melissa officinalisa species, on the other hand, 
presents high antioxidant activity, through its 
chemical compounds, including high amounts of 
flavonoids, rosmarinic acid, gallic acid and 
phenolic content [93]. Finally, the Cymbopogon 
citratus species exhibits antioxidant action in 
kidney lineage cells, increasing cell viability and 
proliferation and decreasing oxidative stress 
caused by rotenone [94]. 
 
Another group raised was that of native plants, in 
which Inga edulis has a high antioxidant action 
related to flavonoids compounds [95]. In addition, 
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Commiphora leptophloeos demonstrates 
antioxidant action in DPPH and superoxide 
radical scavenging assays, associated with the 
presence of polyphenols such as rutin, vitexin, 
and quercetin diglycosides [96]. With regard to 
the Pachira aquatic species, studies indicate that 
the phenolic fractions of seed have great 
antioxidant potential, as measured by oxygen 
radical absorption capacity (ORAC) and trolox 
equivalent antioxidant capacity (TEAC) assays 
[97]. Furthermore, the extract fractions of the fruit 
of Libidibia ferrea have shown antioxidant 
efficacy, increasing glutathione levels and 
reducing MDA levels [98]. 
 
For the group of plants intended for afforestation, 
Moringa oleifera has a great antioxidant action, 
studies with some fractions of leaves of this 
species have shown that this activity is related to 
the compounds kaempferol 3-O-rutinoside, 
quercetin 3-O-(6″-malonyl- glycoside), 
kaempferol 3-O-glycoside and quercetin 
derivative [99]. The Hymenaea courbaril species 
also exhibits antioxidant action with the 
hydroethanolic extract of its seeds, with flavones 
as the major compound and possibly responsible 
for this action [100]. In addition, the methanolic 
extract of flowers of the Plumeria rubra species 
has a high antioxidant action, eliminating DPPH, 
FRAP, metal chelating, hydrogen peroxide, and 
superoxide nitric oxide radicals [101]. Finally, the 
fruit extract of the Adansonia digitata species due 
to phenolic compounds, inhibiting α-glucosidase 
[102]. 
 

3.4 Anti-Inflammatory Activity 
 
With regard to the anti-inflammatory action of 
these plants, great potential is evidenced, 
highlighting the species Delonix regia from the 
gardening group [103]. This, when significant 
anti-inflammatory activity of Delonix regia was 
observed using the ethanolic extract of its leaves 
in an in vivo model, with a reduction in the 
edema developed for experimentation [103]. 
 
The Mangifera indica species of the fruit group 
also has a great anti-inflammatory action, studies 
indicate that this effect has been shown to 
prevent or mitigate inflammation and other 
symptoms associated with chronic intestinal 
diseases, colon cancer, leaky gut and 
constipation through the suppression of pro 
cytokines, in addition to improving intestinal 
health [104]. Furthermore, a study carried out by 
Oliveira et al. (2017) demonstrates that the 
essential oil of this species is able to reduce 

edema in a murine model [105]. The species 
Spondias mombin, on the other hand, has shown 
great action in combating inflammation in murine 
models [105]. A study carried out by Abiodun, 
Nnoruka and Tijani (2020) showed the extract of 
the seeds of this species as a reducer of 
inflammation [78]. Still, Gomes et al. (2020) 
demonstrated the anti-inflammatory potential of 
the hydroethanolic extract with a significant 
reduction of SOD, MDA, IL-1β and TNF-α [106]. 
Another species of the fruit group with great anti-
inflammatory power is Malpighia emarginata. 
Dias et al. (2014) demonstrated in a study with 
mice that only the ingestion of fruit juice of this 
species was able to reduce triglyceride levels, 
increasing the IL-10/TNF-α ratio in adipose 
tissue, in addition to acting to reduce levels of 
JNK (c-Jun N-terminal kinase), responsible for 
regulating the cell self-destruction process [107]. 
The species Prunus subg. Cerasus also exhibits 
great anti-inflammatory ability due to cyanidin-3-
glucoside present in the fruit and linoleic acid in 
the seeds, these compounds were able to protect 
the gastric mucosa against lesions induced by 
HCl/EtOH and reduce pro-inflammatory 
cytokines TNF-alpha and IL-6 and increase 
levels of the anti-inflammatory cytokine IL-10 
[108]. In this sense, the species Anacardium 
occidentale also exhibits anti-inflammatory 
properties, in a murine colon inflammation model, 
the seeds of this species were able to increase 
the levels of anti-inflammatory cytokines, in 
addition to activating the nuclear factor (NF) 
pathway. -kB, in addition, in an in vitro model, the 
leaf extract of this species was able to inhibit the 
release of TNF - α and IL-1 β in cells stimulated 
by LPS [83-84]. 
 
With regard to the group of medicinal plants, the 
anti-inflammatory action of Artemisia vulgaris is 
linked to the normalization of the serum lipid 
profile, increased activity of paraoxonase-1 and 
decreased serum levels of malondialdehyde, 
nitric oxide and tumor necrosis factor-α. proven 
by lipoxygenase inhibitory activity assay (LOX) 
and “Cotton Pellets Granuloma Method” [109]. 
Furthermore, the species Plectranthus 
amboinicus demonstrates inhibition of DNA-
binding activities, binding of AP-1 to its 
consensus DNA sequence, decrease in 
carrageenan-induced paw edema, and significant 
increase in IgG, IgM, and lysozyme activity in 
rats, related to the presence of rosmarinic acid, 
shimobashiric acid, alvianolic acid L, rutin, 
thymoquinone, quercetin [110]. Another species 
that demonstrates anti-inflammatory action is 
Mentha piperita, exhibiting significant results in 



 
 
 
 

Gomes and Prado; S. Asian J. Res. Microbiol., vol. 16, no. 2, pp. 38-53, 2023; Article no.SAJRM.105418 
 
 

 
46 

 

reducing edema in a murine model, without 
inducing cytotoxicity [111]. Anti-inflammatory 
effects were also observed for the extract of the 
Curcuma longa species, demonstrating a 
reduction in the number of leukocytes, 
neutrophils and eosinophils, a protective effect 
related to phospholipase A2 and total protein in 
several inflammatory disorders, in addition to 
reducing the rates of IgE, IL- 4, IL-17 and 
interferon gamma [90]. Still, the Alternanthera 
brasiliana species also demonstrates anti-
inflammatory action, reducing nitric oxide and the 
production of pro-inflammatory cytokines, 
decreasing levels of inflammatory infiltrate when 
evaluated in an in vivo model [91]. The anti-
inflammatory action was also observed for the 
species Bryophyllum pinnatum, promoting the 
reduction of the regulation of the Toll-like and 
kappa receptor, in addition to the expression of 
the nuclear factor B p65 gene, reducing pro-
inflammatory and oxidative mediators, 
chemokines and molecules of cell adhesion 
[112]. 
 
Some species of the group of native plants 
presents proven anti-inflammatory action, a 
polysaccharide in the leaf extract of 
Handroanthus albus, capable of reducing the 
leukocyte infiltration induced by acetic acid in the 
peritoneal cavity and showed activity 
antiedematogenic, decreasing mechanical 
allodynia and myeloperoxidase activity in the 
carrageenan-induced paw edema model [79]. 
Another species with this potential is 
Commiphora leptophloeos, through the extract of 
its leaves it was evidenced anti-inflammatory 
action related to the modulation of the cytokine 
level, decrease of TNF-α, increase of IL-10 in 
vivo and also the inhibition of the production of 
nitric oxide RAW 264.7 activated by LPS [113]. 
Furthermore, the species Aspidosperma 
pyrifolium has been highlighted as a possible 
anti-inflammatory, in a study carried out by Lima 
et al. (2017) the action of the extract of this 
species was verified in a murine model of 
envenoming, the results showed a reduction in 
cell migration to the peritoneal cavity, and 
likewise the envenomed animals also showed a 
reduction in edema, infiltration of inflammatory 
cells and vasodilation in the lungs [95]. In 
addition, the Triplaris gardneriana seed extract 
also has anti-inflammatory action acting as a 
modulator in the degranulation of human 
neutrophils and in the activity of scavenging free 
radicals, related to the presence of flavonoids 
[114]. Libidibia ferrea also exhibits anti-
inflammatory action through the extract and 

fractions of its fruit, acting in the reduction of 
leukocyte migration [98]. Another species with 
this action is Mimosa caesalpiniifolia, acting in 
the modulation of COX-2 and TNF-α expression, 
attenuating the induced lesions in a murine 
model [115]. 
 
The group of plants for afforestation also has 
some species with anti-inflammatory 
characteristics, as is the case of Moringa oleifera 
[116]. Studies indicate that the seeds of this 
species have a polysaccharide called MRP-1 that 
exhibits significant effects on inflammatory 
processes, inhibiting the production of nitric oxide 
and TNF-α induced by LPS [116]. In addition, the 
Gliricidia sepium species demonstrates anti-
inflammatory action, reducing the number of 
inflammatory cells, and the expression of IL-1β 
and IL-6. This activity is related to flavonoids, 
saponins and tannins present in the leaves [117]. 
 

4. CONCLUSION 
 
The present study demonstrates the great 
medicinal potential of the species present in the 
Horto Municipal de Sobral - CE, Brazil, showing 
the antimicrobial, antiparasitic, antioxidant, anti-
inflammatory and antinociceptive action. Some of 
the species like Moringa oleifera exhibit all these 
properties, becoming a model for studies. Thus, 
the raised species have potential for the 
development of new therapeutic alternatives, 
whether in the development of a new drug from 
extracts and essential oils, or even through the 
enhancement of existing drugs. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Silva GA, Ishikawa T, Da Silva MA. 

Implementation project for the medicinal 
plant garden at the Faculty of 
Pharmaceutical Sciences. Federal 
University of Alfenas. Faculty of 
Pharmaceutical Sciences. Department of 
Food and Medicine. Alfenas/MG; 2011. 

2. Brazil. Ministry of Health. Secretariat for 
Science, Technology and Strategic Inputs. 
Department of Pharmaceutical Assistance. 
National policy on medicinal plants and 
herbal medicines / Ministry of Health, 
Secretariat for Science, Technology and 
Strategic Inputs, Department of 



 
 
 
 

Gomes and Prado; S. Asian J. Res. Microbiol., vol. 16, no. 2, pp. 38-53, 2023; Article no.SAJRM.105418 
 
 

 
47 

 

Pharmaceutical Assistance. – Brasilia: 
Ministry of Health.– (Series B. Basic Health 
Texts). 2006;60. 

3. Sousa IMCD, Tesser CD. Traditional and 
complementary medicine in Brazil: 
insertion in the unified health system and 
integration with primary care. Public Health 
Books. 2017;33:e00150215. 

4. World Health Organization. Implementation 
of the WHO Traditional Medicine Strategy 
2014-2023. 2022. 

5. Heck RM, Ribeiro MV, Barbieri RL, Rita 
Maria Heck, UFPEL, MÁRCIA VAZ 
RIBEIRO, U. F. P. E. L. Medicinal plants 
from the pampa biome in health care;  
2017. 

6. Garlet TMB, Conti PN, Vargas TGCD. 
Native medicinal plants of popular use in 
Rio Grande do Sul; 2022. 

7. Silva GA, Ishikawa T, Silva MA. 
Implementation project of the medicinal 
plant garden at the Faculty of 
Pharmaceutical Sciences. Federal 
University of Alfenas, Alfenas; 2011. 

8. Rauf A, Khan A, Uddin N, Akram M, Arfan 
M, Uddin G, Qaisar M. Preliminary 
phytochemical screening, antimicrobial and 
antioxidant activities of Euphorbia 
milli. Pakistan Journal of Pharmaceutical 
Sciences. 2014;27(4). 

9. Sharmin Tasnuva, et al. Investigation of 
biological activities of Allamanda 
blanchetii, the violet Allamanda. Journal of 
Pharmacy Research.  2013;6(7):761-764. 

10. Nojoya EM, Fewou PM, Niedermeyer TH. 
Codiaeum variegatum (L.) Rumph. ex A. 
Juss. (Euphorbiaceae): An overview of its 
botanical diversity, traditional uses, 
phytochemistry, pharmacological effects 
and perspectives towards developing its 
plant-based products. Journal of 
Ethnopharmacology. 2021;277:114244. 

11. Forero JE, Avila L, Taborda N, Tabares P, 
López A, Torres F. ... & Echeverri, F. In 
vitro anti-influenza screening of several 
Euphorbiaceae species: Structure of a 
bioactive Cyanoglucoside from Codiaeum 
variegatum. Phytochemistry. 
2008;69(16):2815-2819. 

12. Anand G, Ravinanthan M, Basaviah R, 
Shetty AV. In vitro antimicrobial and 
cytotoxic effects of Anacardium 
occidentale and Mangifera indica in oral 
care. Journal of Pharmacy & Bioallied 
Sciences. 2015;7(1):69. 

13. El-Gied AAA, Abdelkareem AM, 
Hamedelniel EI. Investigation of cream and 

ointment on antimicrobial activity of 
Mangifera indica extract. Journal of 
Advanced Pharmaceutical Technology & 
Research. 2015;6(2):53. 

14. Freitas MA, da Cruz RP, Dos Santos ATL, 
Almeida-Bezerra JW, Machado AJT, Dos 
Santos JFS, Morais-Braga MFB. HPLC–
DAD analysis and antimicrobial activities of 
Spondias mombin L. (Anacardiaceae). 3 
Biotech. 2022;12(3):61. 

15. Siqueira EMDS, Lima TL, Boff L, Lima SG, 
Lourenço EM, Ferreira ÉG, Zucolotto SM. 
Antiviral potential of Spondias mombin L. 
leaves extract against herpes simplex virus 
type-1 replication using in vitro and in silico 
approaches. Planta Medica. 2020;86(07): 
505-515. 

16. Barros BR, Barboza BR, Ramos BA, 
MOURA MC, Coelho LC, Napoleao TH, 
MELO CMD. Saline extract from Malpighia 
emarginata DC leaves showed higher 
polyphenol presence, antioxidant and 
antifungal activity and promoted cell 
proliferation in mice splenocytes. Annals of 
the Brazilian Academy of Sciences. 
2019;91. 

17. Lagha A, LeBel G, Grenier D. Tart cherry 
(Prunus cerasus L.) fractions inhibit biofilm 
formation and adherence properties of oral 
pathogens and enhance oral epithelial 
barrier function. Phytotherapy Research. 
2020;34(4):886-895. 

18. Sousa JMS, De Abreu FAP, Ruiz ALTG, 
da Silva GG, Machado SL, Garcia CPG, 
Dionísio AP. Cashew apple (Anacardium 
occidentale L.) extract from a by-product of 
juice processing: Assessment of its 
toxicity, antiproliferative and antimicrobial 
activities. Journal of Food Science and 
Technology. 2021;58:764-776. 

19. Aguilar Y, Soto Rodríguez F, Almeida 
Saavedra M, Hermosilla Espinosa R, 
Martínez Yero O. Metabolitos secundarios 
y actividad antibacteriana in vitro de 
extractos de hojas de Anacardium 
occidentale L.(marañón). Revista Cubana 
de Plantas Medicinales. 2012;17(4):320-
329. 

20. Ajileye OO, Obuotor EM, Akinkunmi EO, 
Aderogba MA. Isolation and 
characterization of antioxidant and 
antimicrobial compounds from Anacardium 
occidentale L. (Anacardiaceae) leaf 
extract. Journal of King Saud University-
Science. 2015;27(3):244-252. 

21. Silva NL, Bezerra RA, Costa FND, Rocha 
MMDNP, Pereira SLDS. Evaluation of the 



 
 
 
 

Gomes and Prado; S. Asian J. Res. Microbiol., vol. 16, no. 2, pp. 38-53, 2023; Article no.SAJRM.105418 
 
 

 
48 

 

effect of cashew bark extract on 
subgingival biofilm microorganisms. In vitro 
experimental study. Periodontics. 2013;26-
30. 

22. Shetty S, Shetty RM, Rahman B, Vannala 
V, Desai V, Shetty SR. Efficacy of Psidium 
guajava and Allium sativum extracts as 
antimicrobial agents against periodontal 
pathogens. Journal of Pharmacy & 
Bioallied Sciences. 2020;12(1):S589. 

23. Souza WFC, De Lucena FA, de Castro 
RJS, de Oliveira CP, Quirino MR, Martins 
LP. Exploiting the chemical composition of 
essential oils from Psidium cattleianum 
and Psidium guajava and its antimicrobial 
and antioxidant properties. Journal of Food 
Science.  2021;86(10):4637-4649. 

24. Chaturvedi T, Singh S, Nishad I, Kumar A, 
Tiwari N, Tandon S, Verma RS. Chemical 
composition and antimicrobial activity of 
the essential oil of senescent leaves of 
guava (Psidium guajava L.). Natural 
product research. 2021;35(8):1393-1397. 

25. Malik S, De Mesquita LSS, Silva CR, De 
Mesquita JWC, De Sá Rocha E, Bose J, 
Costa-Júnior LM. Chemical profile and 
biological activities of essential oil from 
Artemisia vulgaris L. cultivated in 
Brazil. Pharmaceuticals. 2019;12(2):49. 

26. Obistioiu D, Cristina RT, Schmerold I, 
Chizzola R, Stolze K, Nichita I, Chiurciu V. 
Chemical characterization by GC-MS and 
in vitro activity against Candida albicans of 
volatile fractions prepared from Artemisia 
dracunculus, Artemisia abrotanum, 
Artemisia absinthium and Artemisia 
vulgaris. Chemistry Central Journal. 2014; 
8(1):1-11. 

27. Vasconcelos SECB, Melo HM, Cavalcante 
TTA, Júnior FEAC, de Carvalho MG, 
Menezes FGR, Costa RA. Plectranthus 
amboinicus essential oil and                    
carvacrol bioactive against planktonic and 
biofilm of oxacillin-and vancomycin-
resistant Staphylococcus aureus. BMC 
complementary and alternative medicine. 
2017;17:1-9. 

28. Murthy PS, Ramalakshmi K, Srinivas P. 
Fungitoxic activity of Indian borage 
(Plectranthus amboinicus) volatiles. Food 
Chemistry. 2009;114(3):1014-1018. 

29. Zaidi S, Dahiya P. In vitro antimicrobial 
activity, phytochemical analysis and total 
phenolic content of essential oil from 
Mentha spicata and Mentha piperita. 
International Food Research Journal. 
2015;22(6):2440. 

30. Nilo MCS, Riachi LG, Simas DLR, Coelho 
GC, da Silva AJR, Costa DCM, De Maria 
CAB. Chemical composition and 
antioxidant and antifungal properties of 
Mentha x piperita L.(peppermint) and 
Mentha arvensis L. (cornmint) samples. 
2017. 

31. Suwal N, Subba RK, Paudyal P, Khanal 
DP, Panthi M, Suwal N, Koirala N. 
Antimicrobial and antibiofilm potential of 
Curcuma longa Linn. Rhizome extract 
against biofilm producing Staphylococcus 
aureus and Pseudomonas aeruginosa 
isolates. Cellular and Molecular Biology. 
2021;67(1):17-23. 

32. Jalaluddin M, Jayanti I, Gowdar IM, 
Roshan R, Varkey RR, Thirutheri A. 
Antimicrobial activity of Curcuma longa L. 
extract on periodontal pathogens. Journal 
of pharmacy & bioallied sciences. 
2019;11(2):S203. 

33. Jankasem M, Wuthi-Udomlert M, 
Gritsanapan W. Antidermatophytic 
properties of ar-turmerone, turmeric oil, 
and Curcuma longa 
preparations. International Scholarly 
Research Notices; 2013. 

34. Coutinho HDM, de Morais Oliveira-Tintino 
CD, Tintino SR, Pereira RLS, de Freitas 
TS, da Silva MAP, Dos Santos JFS. 
Toxicity against Drosophila melanogaster 
and antiedematogenic and antimicrobial 
activities of Alternanthera brasiliana (L.) 
Kuntze (Amaranthaceae). Environmental 
Science and Pollution Research. 
201825:10353-10361. 

35. Mabeku LB, Eyoum Bille B, Tchouangueu 
TF, Nguepi E, Leundji H. Treatment of 
Helicobacter pylori infected mice with 
Bryophyllum pinnatum, a medicinal plant 
with antioxidant and antimicrobial 
properties, reduces bacterial load. 
Pharmaceutical biology. 2017;55(1):603-
610. 

36. Nascimento FR, Albuquerque KR, Oliveira 
MR, Pizziolo VR, Brasileiro BG, Diaz G, 
Diaz MA. Antibiotic activity of Plectranthus 
ornatus Codd., a traditional medicinal 
plant. Annals of the Brazilian Academy of 
Sciences. 2017;89:246-2469. 

37. Abdellatif F, Akram M, Begaa S, 
Messaoudi M, Benarfa A, Egbuna C, 
Simal-Gandara J. Minerals, essential oils, 
and biological properties of Melissa 
officinalis L. Plants. 2021;10(6):1066. 

38. Boeira CP, Piovesan N, Flores DCB, 
Soquetta MB, Lucas BN, Heck RT, Terra 



 
 
 
 

Gomes and Prado; S. Asian J. Res. Microbiol., vol. 16, no. 2, pp. 38-53, 2023; Article no.SAJRM.105418 
 
 

 
49 

 

NN. Phytochemical characterization and 
antimicrobial activity of Cymbopogon 
citratus extract for application as natural 
antioxidant in fresh sausage. Food 
Chemistry. 2020;319:126553. 

39. Dib HX, de Oliveira DGL, de Oliveira CFR, 
Taveira GB, de Oliveira Mello E, Verbisk 
NV, Macedo MLR. Biochemical 
characterization of a Kunitz inhibitor from 
Inga edulis seeds with antifungal activity 
against Candida spp. Archives of 
Microbiology. 2019;201:223-233. 

40. Silva RE, Ribeiro FDOS, de Carvalho 
AMA, Daboit TC, Marinho-Filho JDB, 
Matos TS, dos Santos Soares MJ. 
Antimicrobial and antibiofilm activity of the 
benzoquinone oncocalyxone A. Microbial 
Pathogenesis. 2020;149:104513. 

41. Dantas-Medeiros R, Zanatta AC, de Souza 
LBFC, Fernandes JM, Amorim-Carmo B, 
Torres-Rêgo M, Zucolotto SM. Antifungal 
and Antibiofilm Activities of B-Type 
Oligomeric Procyanidins from Commiphora 
leptophloeos Used Alone or in 
Combination with Fluconazole against 
Candida spp. Frontiers in Microbiology. 
2021;12:613155. 

42. Souza Pereira JJ, Pereira ADP, Jandú JJ, 
Da Paz JA, Crovella S, dos Santos Correia 
MT, de Azevêdo Silva J. Commiphora 
leptophloeos phytochemical and 
antimicrobial characterization. Frontiers in 
microbiology. 2017;8:52. 

43. Morais MG, De Oliveira Junior AS, Aguiar 
ELCC, Ferreira MVG, Martins MF, de 
Fátima Oliveira PP, dos Santos Lima           
LAR. Phytochemical screening and 
evaluation of the antibacterial activity of 
flowers of Handroanthus impetiginosus. 
Biodiversidade. 2020;19(2). 

44. Silva JBNF, Menezes IRA, Coutinho HDM, 
Rodrigues FFG, Costa JGM, Felipe CFB. 
Antibacterial and antioxidant activities of 
Licania tomentosa (Benth.) Fritsch 
(Crhysobalanaceae). Archives of Biological 
Sciences. 2012;64(2):459-464. 

45. Macêdo SK, Almeida TS, Alencar Filho 
JMT, Lima KSB, Libório RC, Costa MM, 
Nunes XP. Phytochemical identification 
and quantification of quercetin in Triplaris 
gardneriana wedd. leaves by HPLC-DAD 
with evaluation of antibacterial 
activity. Natural Product Research. 2021; 
35(18):3083-3088. 

46. Passos MR, Almeida RS, Lima BO, De 
Souza Rodrigues JZ, de Macêdo Neres 
NS, Pita LS, Yatsuda R. Anticariogenic 

activities of Libidibia ferrea, gallic acid and 
ethyl gallate against Streptococcus mutans 
in biofilm model. Journal of 
Ethnopharmacology. 2021;274:114059. 

47. Silva SWC, Monção NBN, Araújo BQ, 
Arcanjo DDR, Ferreira JHL, Lima Neto JS, 
Barreto HM. Antimicrobial activity of 
Mimosa caesalpiniifolia Benth and its 
interaction with antibiotics against 
Staphylococcus aureus strains 
overexpressing efflux pump genes. Letters 
in applied microbiology. 2019;69(1):57-63. 

48. Di Ciaccio LS, Catalano AV, López PG, 
Rojas D, Cristos D, Fortunato RH, Salvat 
AE. In vitro antifungal activity of 
Peltophorum dubium (Spreng.) taub. 
extracts against Aspergillus flavus. Plants. 
2020;9(4):438. 

49. Rahmaningsih S, Pujiastutik H. An in vitro 
and in silico evaluation of the antibacterial 
activity of the bioactive compounds in 
Majapahit (Crescentia cujete L.) 
fruit. Veterinary World. 2019;12(12):1959. 

50. Parvin MS, Das N, Jahan N, Akhter MA, 
Nahar L, Islam ME. Evaluation of in vitro 
anti-inflammatory and antibacterial 
potential of Crescentia cujete leaves and 
stem bark. BMC research notes. 2015;8:1-
7. 

51. Oladeji OS, Odelade KA, Oloke JK. 
Phytochemical screening and antimicrobial 
investigation of Moringa oleifera leaf 
extracts. African Journal of Science. 
Technology, Innovation and Development. 
2020;12(1):79-84. 

52. Coêlho MDG, Maciel LTR, De Fátima 
Kieko Ozaki T, Silva MEG, Bozo LSO, 
Consoli YA, Da Silva-Coêlho FA. Ovicidal 
and toxicological effect of hydroalcoholic 
extracts of Euphorbia milli var splendens, 
Synadenium carinatum Boiss and Tagetes 
minuta L. against Ancylostoma spp.: In 
vitro study. Journal of Parasitic Diseases. 
2021;45:252-257. 

53. Balqis U, Hambal M, Athaillah F, Vanda H. 
Cuticular surface damage of Ascaridia galli 
adult worms treated with Veitchia merrillii 
betel nuts extract in vitro. Veterinary World. 
2017;10(7):732. 

54. Macedo KM. Mangifera indica leaves             
as a nutritional alternative and for the 
control of Haemonchus contortus in sheep; 
2017. 

55. Ogedengbe-Olowofoyeku AN, Ademola IO, 
Wright CW, Idowu SO, Fatokun AA. 
Anthelmintic activity and non-cytotoxicity of 
phaeophorbide-a isolated from the leaf of 



 
 
 
 

Gomes and Prado; S. Asian J. Res. Microbiol., vol. 16, no. 2, pp. 38-53, 2023; Article no.SAJRM.105418 
 
 

 
50 

 

Spondias mombin L. Journal of 
Ethnopharmacology. 2021;280:114392. 

56. Matutino Bastos T, Mannochio Russo H, 
Silvio Moretti N, Schenkman S, Marcourt L, 
Gupta MP, Botelho Pereira Soares M. 
Chemical constituents of Anacardium 
occidentale as inhibitors of Trypanosoma 
cruzi Sirtuins. Molecules. 2019;24(7):1299. 

57. Alvarenga TA, De Oliveira PF, De Souza 
JM, Tavares DC, Andrade e Silva ML, 
Cunha WR, Pauletti PM. Schistosomicidal 
activity of alkyl-phenols from the Cashew 
Anacardium occidentale against 
Schistosoma mansoni adult worms. 
Journal of agricultural and food chemistry. 
2016;64(46):8821-8827. 

58. Phakeovilay C, Bourgeade-Delmas S, 
Perio P, Valentin A, Chassagne F, Deharo 
E, Marti G. Antileishmanial compounds 
isolated from Psidium guajava L. using a 
metabolomic approach. Molecules. 2019; 
24(24):4536. 

59. Silva LP, Debiage RR, Bronzel-Junior JL, 
Silva RMD, PEIXOTO ECM. In vitro 
anthelmintic activity of Psidium guajava 
hydroalcoholic extract against gastro-
intestinal sheep nematodes. Annals of the 
Brazilian Academy of Sciences. 2020;92. 

60. Bamunuarachchi GS, Ratnasooriya WD, 
Premakumara S, Udagama PV. 
Antimalarial properties of Artemisia 
vulgaris L. ethanolic leaf extract in a 
Plasmodium berghei murine Malaria 
Model; 2013. 

61. Caner A, Döşkaya M, Değirmenci A, Can 
H, Baykan Ş, Üner A, Gürüz Y. 
Comparison of the effects of Artemisia 
vulgaris and Artemisia absinthium growing 
in western Anatolia against trichinellosis 
(Trichinella spiralis) in rats. Experimental 
parasitology. 2008;119(1):173-179. 

62. Allam G. Immunomodulatory effects of 
curcumin treatment on murine 
schistosomiasis mansoni. Immunobiology. 
2009;214(8):712-727. 

63. Singh N, Kaushik NK, Mohanakrishnan D, 
Tiwari SK, Sahal D. Antiplasmodial activity 
of medicinal plants from Chhotanagpur 
plateau, Jharkhand, India. Journal of 
Ethnopharmacology. 2015;165:152-162. 

64. Andrade MA, Azevedo CDS, Motta FN, 
Santos MLD, Silva CL, Santana JMD, 
Bastos IM. Essential oils: In vitro activity 
against Leishmania amazonensis, 
cytotoxicity and chemical composition. 
BMC Complementary and Alternative 
Medicine. 2016;16:1-8. 

65. Macedo ITF, Oliveira LMBD, Ribeiro WLC, 
Santos JMLD, Silva KDC, Araújo Filho 
JVD, Bevilaqua CML. Anthelmintic activity 
of Cymbopogon citratus against 
Haemonchus contortus. Revista Brasileira 
De Parasitologia Veterinária. 2015;24:268-
275. 

66. Chukwuocha UM, Fernández-Rivera O, 
Legorreta-Herrera M. Exploring the 
antimalarial potential of whole 
Cymbopogon citratus plant 
therapy. Journal of Ethnopharmacology. 
2016 ;193;517-523. 

67. Ceravolo IP, Zani CL, Figueiredo FJ, 
Kohlhoff M, Santana AE, Krettli AU. 
Aspidosperma pyrifolium, a medicinal  
plant from the Brazilian caatinga, displays 
a high antiplasmodial activity and low 
cytotoxicity. Malaria Journal. 2018;17(1):1-
11. 

68. Mahmoud AH, Mahmoud BK, Samy MN, 
Fouad MA, Kamel MS, Matsunami K. 
Cytotoxic and antileishmanial triterpenes of 
Tabebuia aurea (Silva Manso) 
leaves. Natural Product Research. 2022; 
36(23):6181-6185. 

69. Pedraza-Hernández J, Elghandour MM, 
Khusro A, Salem MZ, Camacho-Diaz LM, 
Barbabosa-Pliego A, Salem AZ. 
Assessment on bioactive role of Moringa 
oleifera leaves as anthelmintic agent and 
improved growth performance in 
goats. Tropical Animal Health and 
Production. 2021;53(2):318. 

70. Romero N, Areche C, Cubides-Cárdenas 
J, Escobar N, García-Beltrán O, Simirgiotis 
MJ, Céspedes Á. In vitro anthelmintic 
evaluation of Gliricidia sepium, Leucaena 
leucocephala, and Pithecellobium dulce: 
Fingerprint analysis of extracts by UHPLC-
orbitrap mass spectrometry. Molecules. 
2020;25(13):3002. 

71. Leng B, Cai S, Li X, Huang J, Xue Y, Lin Z, 
Li C. Main Components and Antioxidant 
Activity of Callisia repens Extracts. Asian 
Agricultural Research. 2019;11(1812-
2020-063):76-79. 

72. Khongkaew P, Wattanaarsakit P, 
Papadopoulos KI, Chaemsawang W. 
Antioxidant Effects and in vitro         
Cytotoxicity on Human Cancer Cell Lines 
of Flavonoid-Rich Flamboyant (Delonix 
regia (Bojer) Raf.) Flower Extract. Current 
Pharmaceutical Biotechnology. 2021; 
22(13):1821-1831. 

73. Donkor S, Larbie C, Komlaga G, Emikpe 
BO. Phytochemical, antimicrobial, and 



 
 
 
 

Gomes and Prado; S. Asian J. Res. Microbiol., vol. 16, no. 2, pp. 38-53, 2023; Article no.SAJRM.105418 
 
 

 
51 

 

antioxidant profiles of Duranta erecta L. 
parts. Biochemistry research international; 
2019.  

74. Donkor S, Larbie C, Komlaga G, Emikpe 
BO. Evaluation of the acute hepato-
protective potential of hydroethanolic 
extract of Duranta erecta L. Parts. Journal 
of oxicology. 2020;1-10. 

75. Eke IG, Okpara GC. Anti-hyperglycemic 
and anti-dyslipidemic activities of methanol 
ripe fruit extract of Duranta erecta L 
(Verbenaceae) in normoglycemic and 
hyperglycemic rats. Journal of Traditional 
and Complementary Medicine. 2021;11(3): 
209. 

76. Banerjee P, Jana S, Mukherjee S, Bera K, 
Majee SK, Ali I, Ray S. The 
heteropolysaccharide of Mangifera indica 
fruit: Isolation, chemical profile, 
complexation with β-lactoglobulin and 
antioxidant activity. International Journal of 
Biological Macromolecules. 2020;165:93-
99. 

77. Navarro M, Arnaez E, Moreira I, Quesada 
S, Azofeifa G, Wilhelm K, Chen P. 
Polyphenolic characterization, antioxidant, 
and cytotoxic activities of Mangifera indica 
cultivars from Costa Rica. Foods. 2019; 
8(9):384. 

78. Abiodun OO, Nnoruka ME, Tijani RO. 
Phytochemical constituents, antioxidant 
activity, and toxicity assessment of the 
seed of Spondias mombin L.( 
Anacardiaceae). Turkish Journal of 
Pharmaceutical Sciences. 2020;17(3):343. 

79. Carneiro Ferreira I, Pereira da Silva V, 
Vilvert JC, de França Souza F, de Freitas 
ST, dos Santos Lima M. Brazilian varieties 
of acerola (Malpighia emarginata DC.) 

produced under tropical semi‐arid 
conditions: Bioactive phenolic compounds, 
sugars, organic acids, and antioxidant 
capacity. Journal of Food Biochemistry. 
2021;45(8):e13829. 

80. Gualberto NC, de Oliveira CS, Nogueira 
JP, de Jesus MS, Araujo HCS, Rajan M, 
Narain N. Bioactive compounds and 
antioxidant activities in the agro-industrial 
residues of acerola (Malpighia emarginata 
L.), guava (Psidium guajava L.), genipap 
(Genipa americana L.) and umbu 
(Spondias tuberosa L.) fruits assisted by 
ultrasonic or shaker extraction. Food 
Research International. 2021;147:110538. 

81. Barros BR, Barboza BR, Ramos BA, 
MOURA MC, Coelho LC, Napoleao TH, 
MELO CMD. Saline extract from Malpighia 

emarginata DC leaves showed higher 
polyphenol presence, antioxidant and 
antifungal activity and promoted cell 
proliferation in mice splenocytes. Annals of 
the Brazilian Academy of Sciences. 
2019;91. 

82. García MC, Endermann J, Gonzalez-
Garcia E, Marina ML. HPLC-Q-TOF-MS 
identification of antioxidant and 
antihypertensive peptides recovered from 
cherry (Prunus cerasus L.) subproducts. 
Journal of agricultural and food chemistry. 
2015;63(5):1514-1520. 

83. Souza NC, De Oliveira JM, Morrone MDS, 
Albanus RDO, Amarante MDSM, Camillo 
CDS, Pasquali MADB. Antioxidant and 
anti-inflammatory properties of Anacardium 
occidentale leaf extract. Evidence-Based 
Complementary and Alternative Medicine; 
2017.  

84. Siracusa R, Fusco R, Peritore AF, Cordaro 
M, D’Amico R, Genovese T, Impellizzeri D. 
The antioxidant and anti-inflammatory 
properties of Anacardium occidentale L. 
cashew nuts in a mouse model of 
colitis. Nutrients. 2020;12(3):834. 

85. Hartati R, Nadifan HI, Fidrianny I. Crystal 
guava (Psidium guajava L.“Crystal”): 
Evaluation of in vitro antioxidant capacities 
and phytochemical content. The Scientific 
World Journal; 2020.  

86. Zhao YJ, Li JK, Zhang X, Gao JP. Study 
on antioxidant activity of flavonoids from 
leaves of Psidium guajava. Zhongguo 
Zhong yao za zhi= Zhongguo Zhongyao 
Zazhi= China Journal of Chinese Materia 
Medica. 2018;43(4):760-765. 

87. Melguizo-Melguizo D, Diaz-de-Cerio E, 
Quirantes-Piné R, Švarc-Gajić J, Segura-
Carretero A. The potential of Artemisia 
vulgaris leaves as a source of antioxidant 
phenolic compounds. Journal of functional 
foods. 2014;10:192-200. 

88. Praveena B, Pradeep SN. Antioxidant and 
antibacterial activities in the leaf extracts of 
Indian borage (Plectranthus 
amboinicus). Food and Nutrition 
Sciences; 2012.  

89. Mallick B, Sinha S, Roy D. Evaluation of 
antioxidative potential of field grown and 
tissue culture derived Mentha piperita L. 
plants. Int. J. Curr. Microbiol. App. Sci. 
2016;5(3):382-391. 

90. Memarzia A, Khazdair MR, Behrouz S, 
Gholamnezhad Z, Jafarnezhad M, Saadat 
S, Boskabady MH. Experimental and 

clinical reports on anti‐inflammatory, 



 
 
 
 

Gomes and Prado; S. Asian J. Res. Microbiol., vol. 16, no. 2, pp. 38-53, 2023; Article no.SAJRM.105418 
 
 

 
52 

 

antioxidant, and immunomodulatory effects 
of Curcuma longa and curcumin, an 
updated and comprehensive 
review. BioFactors. 2021;47(3):311-350. 

91. Marchete R, Oliveira S, Bagne L, Silva 
JIDS, Valverde AP, Aro AAD, Andrade 
TAM. Anti-inflammatory and antioxidant 
properties of Alternanthera brasiliana 
improve cutaneous wound healing in 
rats. Inflammopharmacology. 2021;29(5): 
1443-1458. 

92. Ogidigo JO, Anosike CA, Joshua PE, Ibeji 
CU, Ekpo DE, Nwanguma BC, Nwodo 
OFC. UPLC-PDA-ESI-QTOF-MS/MS 
fingerprint of purified flavonoid enriched 
fraction of Bryophyllum pinnatum; 
antioxidant properties, anticholinesterase 
activity and in silico studies. 
Pharmaceutical Biology. 2021;59(1):442-
454. 

93. Miraj S, Rafieian-Kopaei, Kiani S. Melissa 
officinalis L: A Review study with an 
antioxidant prospective. Journal of 
evidence-based complementary & 
Alternative Medicine. 2017;22(3):385-394. 

94. Pan D, Machado L, Bica CG, Machado AK, 
Steffani JA, Cadoná FC. In vitro evaluation 
of antioxidant and anticancer activity of 
lemongrass (Cymbopogon citratus (DC) 
Stapf). Nutrition and Cancer. 2022;74(4): 
1474-1488. 

95. Souza Lima MCJD, Oliveira Bitencourt MA, 
Furtado AA, Torres-Rêgo M, Siqueira 
EMDS, Oliveira RM, Fernandes-Pedrosa 
MDF. Aspidosperma pyrifolium has anti-
inflammatory properties: an experimental 
study in mice with peritonitis induced by 
Tityus serrulatus venom or 
carrageenan. International Journal of 
Molecular Sciences. 2017;18(11):2248. 

96. Cordeiro MLDS, Ribeiro AR, Melo LFMD, 
Silva LFD, Fidelis GP, Silva LMP, 
Scortecci KC. Antioxidant activities of 
Commiphora leptophloeos (Mart.) JB 
Gillett)(Burseraceae) leaf extracts using in 
vitro and in vivo assays. Oxidative 
Medicine and Cellular Longevity. 2021;1-
11. 

97. Rodrigues AP, Pereira GA, Tomé PHF, 
Arruda HS, Eberlin MN, Pastore GM. 
Chemical composition and antioxidant 
activity of Monguba (Pachira aquatica) 
seeds. Food research international. 2019; 
121:880-887. 

98. Falcão TR, Araújo AAD, Soares LAL, 
Farias IBD, Silva WAVD, Ferreira MRA, 
Guerra GCB. Libidibia ferrea fruit crude 

extract and fractions show anti-
inflammatory, antioxidant, and 
antinociceptive effect in vivo and increase 
cell viability in vitro. Evidence-Based 
Complementary and Alternative Medicine; 
2019.  

99. Xu Y, Chen G, Guo M. Correlations 
between phytochemical fingerprints of 
Moringa oleifera leaf extracts and their 
antioxidant activities revealed by 
chemometric analysis. Phytochemical 
analysis. 2021;32(5):698-709. 

100. Spera KD, Figueiredo PA, Santos PC, 
Barbosa FC, Alves CP, Dokkedal AL, Silva 
RMD. Genotoxicity, anti-melanoma and 
antioxidant activities of Hymenaea 
courbaril L. seed extract. Annals of the 
Brazilian Academy of Sciences. 2019;91. 

101. Mohamed Isa SSP, Ablat A, Mohamad J. 
The antioxidant and xanthine oxidase 
inhibitory activity of Plumeria rubra 
flowers. Molecules. 2018;23(2):400. 

102. Braca A, Sinisgalli C, De Leo M, 
Muscatello B, Cioni PL, Milella L, Sanogo 
R. Phytochemical profile, antioxidant and 
antidiabetic activities of Adansonia digitata 
L.(Baobab) from Mali, as a source of 
health-promoting compounds. Molecules. 
2018;23(12):3104. 

103. Shewale VD, Deshmukh TA, Patil LS, Patil 
VR. Anti-inflammatory activity of delonix 
regia (boj. Ex. Hook). Advances in 
Pharmacological and Pharmaceutical 
Sciences; 2012. 

104. Kim H, Castellon-Chicas MJ, Arbizu S, 
Talcott ST, Drury NL, Smith S, Mertens-
Talcott SU. Mango (Mangifera indica L.) 
polyphenols: Anti-inflammatory intestinal 
microbial health benefits, and associated 
mechanisms of actions. Molecules. 2021; 
26(9):2732. 

105. Oliveira RM, Dutra TS, Simionatto E, Ré N, 
Kassuya CAL, Cardoso CAL. Anti-
inflammatory effects of essential oils from 
Mangifera indica. Genet. Mol. Res. 
2017;16(1):1-9. 

106. Gomes MS, Lins RDAU, Langassner SMZ, 
Da Silveira ÉJD, De Carvalho TG, De 
Sousa Lopes MLD, De Araujo AA. Anti-
inflammatory and antioxidant activity of 
hydroethanolic extract of Spondias 
mombin leaf in an oral mucositis 
experimental model. Archives of Oral 
Biology. 2020;111:104664. 

107. Dias FM, Leffa DD, Daumann F, De 
Oliveira Marques S, Luciano TF, Possato 
JC, De Lira FS. Acerola (Malpighia 



 
 
 
 

Gomes and Prado; S. Asian J. Res. Microbiol., vol. 16, no. 2, pp. 38-53, 2023; Article no.SAJRM.105418 
 
 

 
53 

 

emarginata DC.) juice intake protects 
against alterations to proteins involved in 
inflammatory and lipolysis pathways in the 
adipose tissue of obese mice fed a 
cafeteria diet. Lipids in Health and 
Disease. 2014;13(1):1-9. 

108. Raafat K, El-Darra N, Saleh FA. 
Gastroprotective and anti-inflammatory 
effects of Prunus cerasus phytochemicals 
and their possible mechanisms of 
action. Journal of Traditional and 
Complementary Medicine. 2020;10(4):345-
353. 

109. Ben Nasr S, Aazza S, Mnif W, Miguel M. 
In-vitro antioxidant and anti-inflamatory 
activities of Pituranthos chloranthus and 
Artemisia vulgaris from Tunisia. 
International Journal of Applied 
Pharmaceutical Sciences and 
Research. 2020;11(2):605-614. 

110. Silitonga M, Ilyas S, Hutahaean S, 
Sipahutar H. Levels of apigenin and 
immunostimulatory activity of leaf         
extracts of bangunbangun (Plectranthus 
amboinicus Lour). International Journal of 
Biology. 2014;7(1):46-53. 

111. Mahendran G, Rahman LU. 
Ethnomedicinal, phytochemical and 
pharmacological updates on Peppermint 
(Mentha piperita L.) — A review. 
Phytotherapy Research. 2020;34(9):2088-
2139. 

112. Andrade AWL, Guerra GCB, De Souza 
Araújo DF, De Araújo Júnior RF, De Araújo 
AA, De Carvalho TG, Zucolotto SM. Anti-
inflammatory and chemopreventive effects 
of Bryophyllum pinnatum (Lamarck) leaf 

extract in experimental colitis models in 
rodents. Frontiers in Pharmacology. 2020; 
11:998. 

113. Dantas-Medeiros R, Furtado AA,         
Zanatta AC, Torres-Rêgo M, Lourenço 
EMG, Alves JSF, Zucolotto SM. Mass 
spectrometry characterization of 
Commiphora leptophloeos leaf extract and 
preclinical evaluation of toxicity and anti-
inflammatory potential effect. Journal of 
Ethnopharmacology. 2021;264:113229. 

114. Neto JJL, De Almeida TS, Almeida Filho 
LCP, Rocha TM, Nogara PA, Nogara KF, 
Carvalho AFU. Triplaris gardneriana seeds 
extract exhibits in vitro anti-inflammatory 
properties in human neutrophils after 
oxidative treatment. Journal of 
ethnopharmacology. 2020;250:112474. 

115. Silva MJD, Vilegas W, Da Silva MA, Paiotti 
APR, Pastrelo MM, Ruiz PLM, Ribeiro DA. 
The anti-inflammatory potential of Mimosa 
caesalpiniifolia following experimental 
colitis: role of COX-2 and TNF-alpha 
expression. Drug Research. 2018;68(04): 
196-204. 

116. Cui C, Chen S, Wang X, Yuan G, Jiang F, 
Chen X, Wang L. Characterization of 
Moringa oleifera roots polysaccharide 
MRP-1 with anti-inflammatory 
effect. International journal of biological 
macromolecules. 2019;132:844-851. 

117. Aulanni'am AA, Ora KM, Ariandini NA, 
Wuragil DK, Permata FS, Riawan W, 
Beltran MAG. Wound healing properties of 
Gliricidia sepium leaves from Indonesia 
and the Philippines in rats (Rattus 
norvegicus). Veterinary World. 2021;14(3). 

 
© 2023 Gomes and Prado; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/105418 

 

http://creativecommons.org/licenses/by/2.0

