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Abstract

Psidium guineense is a medicinal
plant that has been used traditionally for its
curative nature concerning different types
of diseases. This review article is
concerned with the plant's chemical
composition and pharmacological potential
for its optimal valuation. Seven
phytochemical constituents were isolated
from different parts of the shrub by using
specified solvents. NMR identified the first
chemical constituent as steroid sitosterol.
The second compound was identified as
triterpene ursolic acid using 1D and 2D
NMR. The third compound was recorded
as an antioxidant and cytotoxic activity-
pursuing agent. The fourth compound was
confirmed to be tyrosol ester derivative, 2-
(4-hydroxyphenyl) ethyl hexanoate by 1H
NMR spectrum. The last compound was
found to be 173-ethoxyphaeophorbide A, a
derivative of chlorophyll. An antioxidant
activity noted by DPPH, ABTS; and MDA
methods in combination with spathulenol.
The highest antioxidant effect was
recorded for antioxidant activity on the
serum antioxidant capacity test performed
on Wistar rats. The most active compounds
were limonene (0.3-47.4%),-pinene (0.1-
35.6%), -caryophyllene(0.1-24.0%), epi-
bisabolol(6.5-18.1%), caryophyllene
oxide(0.3-14.1%) and ar-curcumin.  P.
guineense was reported for its antioxidant,
anti-microbial, and anti-inflammatory
properties and nutritional value.
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I. INTRODUCTION

Known as a hotspot for biodiversity conservation, the Brazilian Savanna is home to at
least 837 bird species, 161 mammal species, 150 amphibian species, and 120 reptile species,
as well as several indigenous floras. One of the indigenous species in this extraordinarily
diverse assemblage of nature is the Psidium species. About 266 different species of Psidium
may be found throughout the world's tropical and subtropical climates. Because essential oils
are present and because of the diversity of their chemical and biological makeup, Psidium
species offer excellent ecological, economic, and medicinal characteristics. The Psidium
guineense species is the subject of this review article, which focuses on both its chemical
makeup and its potential medicinal applications. A native shrub of the Brazilian savanna
belonging to the Myrtaceae family, it is sometimes referred to as "araca", Brazilian guava, or
guava. The twisted stem, smooth bark, and leathery leaves help identify the plant. This
evergreen shrub has successfully adapted to the soil and climate of northeastern Brazil, where
it spreads out naturally. They are renowned for their berry-like fruits with pale flesh that
emerges with many seeds and is coated in many types of colored peels, including yellow, red,
and purple. In addition to Psidium guineense, it has been noted that the Brazil central west
area is geographical native to species of the Psidium laruotteanum Cambess, Psidium firmum
0.Berg, Psidium myrsinites DC, Psidium sartorianum, and Psidium salutare types. The aim
of the review article is to provide a brief insight of the chemical and pharmacological power
of the plant for its optimal valuation.

1. Common Names: Brazilian Guava, Sour Guava, Guinea Guava.
2. Taxonomical Classifications: The taxonomical classification of the shrub is:

Table 1: Scientific classification of Psidium guineense

Kingdom Plantae
Division Magnoliophyta
Class Magnoliopsida
Order Myrtales
Family Myrtaceae
Genus Psidium
Species Psidium
guineense

3. Plant (Shrub) Description: P. guineense is a slow-growing shrub with a typical height
of 1-3 meters and a maximum height of 7 meters. The greyish bark, immature shoots, and
cylindrical or slightly flattened branchlets of this shrub can all be used to identify it.
Morphologically, leaves are oblong, elliptic, or ovate-shaped, measuring 3.5 to 14 cm
long and 2.5 to 8 cm wide. The lower portion of the leaf is marked with glands and
coated in light or rust-colored hairs, while the top portion has sparsely haired or
occasionally finely toothed hairs on it.

The blooms of the leaves, which may grow single or in group of three, develop in
the axils. They have a white color and 150-200 noticeable filaments that protrude from
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the bloom. The mature, 1-2.5 cm broad fruit has a round or oblong form. The flesh
around the white center pulp is surrounded by thickened, pale-yellowish skin that is
typically yellow. They taste somewhat like strawberries and are acidic, resinous, and
resinous. It has a large number of tiny, firm seeds once it has fully ripened.

Figure 1: Representing Different Parts of P. Guineense (Source: Sheldon Navie
Photographs)

4. Various Species:

Table 2: Various species of Psidium guineense

- . Psidium
Psidium amplexicaule .
incanescens
Psidium araaoRaddi Psidium montanum
Psidium aracaRaddi Psidium pedicellatum

Psidiuma ustraleCambess Psidium robustum
Psidium friedrichsthalium Psidium cinereum

- . Psidium
Psidium galapageium harrisianum
Psidium guajava Psidium sartorianum
Psidium firmum Psidium sintenisii

5. Bioactives: Using certain solvents, seven phytochemical components with known
pharmacological effects may be extracted from various shrub sections. The first
substance, which was isolated as colorless crystals, was identified as the steroid sitosterol
by NMR. This phytosteroid is widely recognized for acting as an anti-inflammatory in the
body and as a vitamin D precursor. Second, a white powdered chemical component was
extracted, and using 1D and 2D NMR, it was determined to be the triterpene ursolic acid.
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This substance, which is most frequently identified as belonging to the Myrtaceae family,
shows wide variety of pharmacological effects, including anti-inflammatory, cytotoxic,
anti-HIV, and antiplatelet effects. The third substance was shown to be a cytotoxic
activity-pursuing agent as well as an antioxidant. It was discovered as a green solid and
eventually identified as 17°-ethoxyphaeophorbide A, a chlorophyll derivative. The
identity of the fourth molecule, 2-(4-hydroxyphenyl) ethyl hexanoate, a tyrosol ester
derivative, was established by the 1H NMR spectra after it was separated as a yellow
solid using ethyl acetate. Its pharmacological effect has not yet been discovered. Next,
the fifth, sixth, and seventh compounds—were found as the flavonoids kaempferol, rutin,
and quercetin—were separated as yellow solids using methanol as a solvent. They are
widely known for their multi-targeting, anti-inflammatory, antiviral, and antioxidant
actions.

The rich literature work shows different biological and pharmacological potentials
of secondary metabolites as antioxidant, anti-inflammatory and antimicrobial activities.
Hence, give proper justification for the traditional use of P. guineense.

Il. VOLATILE PROFILE

Additionally, several volatile oils were extracted from the shrub's leafy portion using
the hydro-distillation method, and they were then identified using GC and GC-MS. The
monoterpene and sesquiterpene componenets in the separated oils were abundant. The C10
skeletons are divided into acyclic kinds such as myrcene, limonene, p-menthane, bornane,
and thujane. Acyclic cadinene, germacrene, 3-caryophyllene, caryophyllene oxide,a-copaene,
ar-curcumin, B-bisabolene, muurola-4,10(14)-dien-1-B-ol, epi-p-bisabolol, and B -bisabolol
are examples of compounds that include the C15 skeletal groups. As seen in ( FIG-2). Citing
many publications led to the conclusion that limonene, a-pinene, and B-caryophyllene had
anti-inflammatory properties. Studies conducted in vivo and in vitro revealed that limonene
has anti-inflammatory properties; as a result, it has been recommended as a dietary
supplement to help reduce inflammation.

A intrude of peritoneal decreased exudates leukocytes and the numbers of
polymorphonuclear leukocytes were also reduced, in the induced peritonitis. The anti-
phlogistic effect of a-Pinene was noted in human chondrocytes, exhibiting potential anti-
osteoarthritic activity. The B-caryophyllene was also evaluated for its anti-inflammatory
effect.
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Figure 2: Main components spotted in the oils of P. guineense: (1) a-pinene, (2) myrcene,
(3) limonene, (4) P-caryophyllene, (5) caryophyllene oxide, (6) a-copaene, (7)ar-
curcumene, (8) B-bisabolene, (9) muurola-4,10(14)-dien-1-B-ol, (10) epi-p-bisabolol, (11) B-
bisabolol)

111.BIBLIOGRAPHIC SEARCH CRITERIA

Bibliographic research was performed using the Google search engine, PubMed,
Science Direct, Research Gate, MedLine, Wikipedia, etc. Used keywords were Psidium
guinennse, “Volatile oils” and “essential oils”.

IV.CHEMICAL PROFILE AND THEIR GEOGRAPHICAL DISTRIBUTION

P.guineense was classified into 16 chemical classes. Profiles I-XIII of them were
from leaves and Profile XV-XVI (Profile XV extracted by SDE and Profile XV1 extracted by
HS-SPME) were from fruits. (As shown in FIG 3&4)

P.guineense is a botanical asset that shows wide commercial applications based on its
fruits and functional elements as well as by the use of its leaves as an Anti-Phlogistic and
Anti-bacterial agent. A research study was conducted by a selection of twelve Araca
specimens with occurrences in various locations of Para state(PA), Brazil, which showed
different compositions of leaf oils. The yield of oils from these twelve Araca samples ranged
from 0.1-0.9%, where the acclamatory yields were from plants sampled from the Northeast
of Para, Brazil(0.4-0.9%) and the underneath yields were from the specimens collected in the
west of Para and Brazil.
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Figure 3: Different Chemical Profiles Along with Geographical Location Throughout World

The spotting of the constituent of the oils by GC and GC-MS was 92.5% average,
with a total of 157 compounds, where Limonene (0.3-47.4%), a- pinene(0.1-35.6%), f-
caryophyllene(0.1-24.0%), epi-B-bisabolol(6.5-18.1%) caryophyllene oxide(0.3-14.1%),p-
bisabolene(0.1-8.9%),a-copaene(0.3-8.1%), myrcene(0.1-7.3%), muurola-4,10(14)-dien-1-p-
0l(1.6-5.8%), B-bisabolol(2.9-5.6%) and ar-curcumin (0.1-5.0%) were the prime components.

In general, the components which were spotted in the oils belong to the terpenoid
class, with the predominance:  Monoterpene hydrocarbon (0.9-72.6%), oxygenated
sesquiterpenes(5.2-63.5%), sesquiterpenes hydrocarbon (5.6-46.7%) and oxygenated
Monoterpenes(1.9-8.8%)
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Figure 4: Chemical Profiles Along with Geographical Location within Brazil

V. DIFFERENT CHEMICAL PROFILES WITH MAJOR VOLATILE OIL
CONSTITUENTS AND GEOGRAPHICAL LOCATION

HEMICAL MAJOR GEOGRAPHICAL
PROFILE CONSTITUENTS LOCATION
[34] . NORTHERN
| LIMONENE(47.5%) BRAZIL
11551 LIMONENE(30.3%) NORTHERN
PINENE(17.7-34.0%) BRAZIL
LIMONENE(26.6%)
1115 PINENE(13.6%) SF?EE:T_ERN
COPAENE(7.3%)
0
. I]ELI\I/IONENE(QJ ) NORTHERN
BISABOLOL(6.6%) BRAZIL
N LIMONENE(23.5%) NORTHERN
EPI B BRAZIL

Copyright © 2024 Authors

Page | 50



Futuristic Trends in Pharmacy & Nursing
e-1SBN: 978-93-6252-018-0

1P Series, Volume 3, Book 17, Part 1, Chapter 3
PSIDIUM GUINEENSE: A REVIEW ON
ITSPHARMACOLOGICAL POTENTIAL

BISABOLOL(9.7%)
BISABOLENE(6.6%)

VI [36]

1,8-CINEOLE(40.6%)
EUDESMOL(19.5%)
PINENE(13.8%)
ELEMOL(7.7%)
PINENE(8.8%)
ELEMOL(7.7%)
EUDESMOL(5.2%)

NORTHEAST
BRAZIL

V1B

PINENE(35.6%)
COPAENE(8.1%)

E-
CARYOPHYLLENE(.
1%)

MUUROLA-4,10-
DIENE-1-OL (5.8%)

NORTHERN
BRAZIL

V11

PINENE(26.4%)
LIMONENE(14.0%)

E_
CARYOPHYLLENE(S.
2%)

NORTHERN
BRAZIL

IX[35]

BISABOLENE(8.9%)
CURCUMENE(5.0%)

NORTHERN
BRAZIL

X[37]

BISABOLENE(13.2%)
PINENE(12.7%)
Z-NEROLIDOL(5.5%)
SESQUIPHELLANDR
ENE(5.2%)
LIMONENE(5.1%)

MEXICO

X| [35]

E-
CARYOPHYLLENE(24
.0%)
LIMONENE(5.4%)

NORTHERN
BRAZIL

X158

BISABOLOL(17.4%)
LIMONENE(6.8%)
EPI-

BISABOLOL (6.8%)

NORTHERN
BRAZIL

X115

EPI-
BISABOLOL(18.1%)
-BISABOLOL(5.6%)

NORTHERN
BRAZIL

XV

SPATHULENOL(80.6
%)

SOUTH
BRAZIL

XV

E-
CARYOPHYLLENE(S.
6%)

BUTANOL(7.4%)
ETHYL

COLOMBIA
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BUTYRATE(7.8%)
SELIN-11-EN-4-
OL(5.9%)

ETHYL
BUTYRATE(30.3%)
ETHYL
HEXANOATE(23.7%)

XV COLOMBIA

VI.PHARMACOLOGICAL EFFECT

1.

Antioxidant Activity: When Wistar rats' serum antioxidant capacity was tested, P.
guineense was found to generate antioxidant activity. The greatest levels of antioxidant
activity were found when spathulenol was combined with the 2,2-diphenyl-1-
picrylhydrazyl (DPPH), 2,2'-azino-bis-(3-ethylbenzothiazoline-6-sulfonic) acid (ABTS),
and malondialdehyde (MDA) techniques. Lipid peroxidation, catalase, glutathione
peroxidase, and superoxide dismutase have all been linked to significant alterations in the
plasma antioxidant enzyme systems. Psidium guajava (PG) reportedly demonstrates its
antioxidant effect by inhibiting NF-kp activation and restoring enzymatic antioxidants.

Antimicrobial Activity: The minimal inhibitory concentration of P. guineense in
combination with other drugs was found to give a synergistic effect in the experiment
held to determine the antimicrobial concentration of the same. The test for inhibition of
microbial growth was carried out with S. aureus and P. aeruginosa which ended with the
conclusion of antimicrobial activity against them of P.guineense.

Anti-phlogistic Activity: Anti-phlogistic activity was recorded of P. guineense in the
combination of spathulenol using two framework, including pleurisy and edema, in mice.
70 Brazilian medicinal plants were been collected and tested for their anti-inflammatory
activity, of which P. guineense was one of them.

Anti-Diabetic Activity: Blood glucose levels have reportedly been reduced with Psidium
guineense. It has been demonstrated that guava fruit extract dramatically reverses weight
loss and lowers blood glucose levels in diabetics.

Anti-Diarrheal Activity: The primary constituent of Psidium guineense leaf extract,
quercetin, inhibits the three symptoms of acute diarrheal sickness: decreased capillary
permeation capacity in the gut cavity, and suppression of increased fluid secretion.

Antiviral Activity: It has been discovered that the glycosyl flavonoids in Psidium
guineense have antiviral properties. They can work in a variety of different ways,
including blocking the virus' attachment to and entry into host cells, impeding certain
viral translation or reproduction processes, and digesting polypeptides to prevent the
virus from spreading to surrounding cells.

Anti-Coronaviral Activity: The anti-coronavirus effectiveness of glycosyl flavonoids is
partly due to the blockade of the enzymatic activity of significant target site involved in
the phases of virus replication, such as SARS-CoV-2 3CLpro, spike glycoprotein, SARS-
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CoV-2 PLpro, and RdRp. However, during viral infection, alteration in the body's
antioxidant defense mechanism lead to oxidative stress, which assist in viral pathological
process by encouraging inflammation, a decline in immune function, and an increase in
viral multiplication that may be caused by activation of the nuclear factor kappa B (NFk-
B) transcription pathway, which may result in a cytokine storm. Flavonoids have potent
antioxidant effects that reduce the body's synthesis of reactive oxygen species (ROS),
which may delay the apoptotic signals caused by coronaviruses.

VIl. DISCUSSION

Due to its therapeutic properties, this shrub might be considered the most significant
shrubs in the world. Brazilian guava, often called as guava, is a plant that has historically
been utilized for its ability to treat many ailments. This review's objective is to outline the
shrub in question's phytochemical makeup and pharmacological effects. Guava has a
significant percentage of lycopene, a carotenoid plant nutrient known for its anti-tumor and
prostatic adenocarcinoma preventive properties. The fruit has helpful benefits for diabetes as
well, since it is strong in dietary fibers, which can lower blood sugar levels. This fruit's anti-
inflammatory properties can be utilized to treat patients with chronic pain. The fertility in
humans can be enhanced with the help of a mineral known as folate present in it. The
antimicrobial and antibacterial properties present in it can flush out all the toxins and bacteria
present in the GIT. The presence of magnesium turns out to give a relaxant effect on our
smooth muscles. The pinker the pulp it represents, the higher the concentration of lycopene
in it.

VIll. CONCLUSION

We can conclude with the results which show that Psidium guineense was examined
for its anti-oxidant, anti-microbial, anti-inflammatory properties, and nutritional values. The
upcoming researchers can go for its anti-diarrheal, anti-hypertensive, Analgesic, anti-cancer,
anti-hypertensive, antifungal, and antipyretic properties examination in it. The fruit obtained
from this plant is eatable (safe to eat) and can be eaten riped or even after cooking it also.
Pulp can be used for the preparation of different types of beverages also. Leaves are also
edible for their medicinal properties. This superfood is mainly used for its nutritional value
present in it. So we should cultivate it in larger amounts so that more nutritional benefits of it
can be used by many individuals at a cheaper cost.
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