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Abstract

Plants provide numerous benefits, like medicine, food, shelter, clothing, fuel wood, and building materials. They
contribute to soil fertility, recycle ecosystem nutrients, and protect water catchment regions. Phytochemicals produced
by plants provide health benefits beyond macronutrients and micronutrients. Primary metabolites contain natural
sugars, amino acids, proteins, and purines, while secondary metabolites protect plants from environmental hazards
and diseases. Reports reveal metabolites from S. guineense organs, including isoprenoids, arjulonic acids, and asiatic
acids. This study aimed to investigate different bioactive constituents’ different extraction methods using ethanol as
solvent, namely: reflux extraction, ultrasonication extraction, and maceration extraction, using high-resolution UPLC-
MS techniques. The stem bark extract of S. guineense showed promising activity against S. aureus and E. coli, but
as time intervals increased, the bacterial strain became more resistant. The extracts also showed DPPH radical
scavenging action, with R values of 0.9972, indicating their potential as natural medicinal compounds for antioxidant
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and antibacterial disease management.

Keywords: Phytochemical; Bioactive component; S. guineense; An-
tibacterial; Antioxidant

Introduction

Plants are essential to practically all life on earth and are of great
value. They offer a variety of benefits to people, including medicine, food,
shelter, clothes, fuel wood for cooking, building materials, cutlery, and
cattle feed. In addition to developing soils and preserving soil fertility,
they recycle vital ecosystem nutrients and safeguard water catchment
regions [1]. Over a long period of time, humans have explored many
natural resources looking for remedies of various ailments. Traditional
medicines have played an intrinsic role in human life for thousands
of years, with people depending on medicinal plants and their
products as dietary supplements as well as using them therapeutically
for treatment of chronic disorders, such as cancer, malaria, diabetes,
arthritis, inflammation, and liver and cardiac disorders [2]. In recent
years, herbal prescriptions have received considerable attention as an
alternative way to compensate for perceived deficiencies in orthodox
pharmacotherapy worldwide. Despite a lack of medical evidence to
support their therapeutic efficacy and toxicological effects, the use
of herbal medicine has increased considerably. According to World
Health Organization (WHO), up to 80% of the world’s population
in underdeveloped and developing countries relies on traditional
medicine practices for their primary health care needs [3]. Natural
products are resources derived from living organisms, such as plants,
animals and microorganisms. The chemicals produced by plants may
be defined as “phytochemicals” [2,4]. Phytochemicals in plants have
undoubtedly been a resource of medicinal treatment for human
diseases for a long time. They played a key role in primary health care
of nearly 75-80% of the world’s population according to the World
Health Organization [5].

Phytochemicals (from the Greek word phyto, meaning plant) are
biologically active, naturally occurring chemical compounds found in
plants, which provide health benefits for humans further than those
attributed to macronutrients and micronutrients [6]. Phytochemicals
in a plant can be explored by using various methods such as extraction,
separation, purification, identification, and structure elucidation,
determination of physical and chemical properties, biosynthesis and
quantification. The phytochemicals could be classified as primary
and secondary metabolites. Primary metabolites involved natural

sugars, amino acids, proteins, purines and pyrimidines of nucleic
acids and chlorophyll. Secondary metabolites are the remaining
plant chemicals such as glycosides, alkaloids, terpenoids, flavonoids,
lignans, steroids, curcumines, saponins and phenolic and others [6].
The secondary metabolites are primary for plants to protect themselves
from environmental hazards such as pollution, UV exposure; stress,
drought and pathogenic attack, as well as researchers have reported
that phytochemicals can protect them from human diseases [3,6]. The
secondary metabolites have biological properties such as antioxidant
activity, anticancer property, antimicrobial effect, anti-inflammatory
and stimulant to the immune system [7].

Literature review

Additionally, there are reports that demonstrate the identification
and isolation of metabolites from several S. guineense organs.
Oladosu reported isolation of 3-- hydroxylupane-type isoprenoids:
betulinic acid methylenediol ester (1) and betulinic acid (2) from the
chloroform extract of stem bark of Syzygium guineense [8]. Isolation
of 2- hydroxyoleanolic acid (3), 2-hydroxyursolic acid (4), arjulonic
acid (5), asiatic acid (6), terminolic acid (7), 6- hydroxy asiatic acid
(8), arjulonic acid 28-B-glycopyranosyl ester (9) and asiatic acid 28-f-
glycopyranosyl ester (10) were reported from the leaves of Syzygium
guineense [9]. Abok and Manulu reported detection of twelve
compounds from n-hexane extract of leaves of Syzygium guineense
using TLC and GC-MS analyses [10]. Some of the compounds were
1-ethyl-2-methylbenzene (11), Ylangene (12), decahydro-4a-methyl-
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1-methylene-7- (1-methylethynyl) - naphthalene (y-muurolone) (13),
4-dimethyl-7- (1- methylethenyl) azulene (14) and caryophyllene oxide
(15) (Abok & Manulu, 2016) (Figure 1) [11].

Some phytochemical constituents from Syzygium genus

Phloretin (1), myrigalone-G (2), myrigalone B (3) [12],
2',4'-dihydroxy-6'-methoxy-3'-methyldihydrochalcone (4), 2"-hydroxy-
4',6'-dimethoxy-3"-methyldihydrochalcone (5), 2'.4'-dihydroxy-6'-
methoxy3',5'-dimethyldihydrochalcone (6) [13], 2'.4'-dihydroxy-
6’-methoxy-3'-methylchalcone or stercurensin (7), 2'-hydroxy-4',6'-
dimethoxy-3'-methylchalcone (8) [13], 2',4’-dihydroxy-6'-methoxy-
3',5'dimethylchalcone (9) [14], 2'.4'-dihydroxy-3’,5'-dimethyl-6"-
methoxychalcone (10), 2',4'-dihydroxy-6'-methoxchalcone or carda-
monin (11) [15], pinocembrin (12), (—)-strobopinin (13), 8-methylpino-
cembrin (14), demethoxymatteutcinol (15), 7-hydroxy-5-methoxy-6,8-
dimethylfoavanone (16) [16], 7,8,3',4'-tetrahydroxy-3,5-dimethoxy-
flavone (17) [17], 7-hydroxy-5-methoxy-6,8-dimethylflavanone (18),
quercetin (19) [18], kaempferol (20) [19], gallocatechin (21), myricetin
(22) [15], (—)-epigallocatechin (23), (—)-epigallocatechin 3-Ogallate

13

(24), samarangenin A (25), samarangenin B (26), prodelphinidin B-2
3"-O-gallate (27) and prodelphinidin B-23,3”-O-gallate (28) [20] are
presented in (Figure 2).

Determination of antibacterial activity

The three main areas of concern in the current situation are illness
prevention, protection, and therapy. One of them is microbial infection
because of the development of multi-resistant bacteria in therapeutic
trials. Additionally, researchers are working to find ways to treat these
illnesses without harming the body in any way [21]. The WHO also
suggested using plant-based treatments to treat certain illnesses. The
Syzygium species is a member of the Myrtaceae family, which has a
wide range of pharmacological, antioxidant, and phytochemical
activities. To evaluate its effectiveness against some bacterial strains
linked to diarrheal disorders, Tsakala studied the antibacterial activity
of S. guineense extract [22]. Significant action against gram-positive
and gram-negative bacteria as well as fungi has been observed in
studies on S. cumini and S. jambos [23]. Jamun showed a promising
antibacterial activity against Klebsiella pneumonia, according to
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Figure 1: The chemical structures of compounds isolated/detected from S. guineense.
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Figure 2: Compounds from various parts of S. guineense, S. aqueum, S. samarangense, S. aromaticum, and S. cumini.
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[24]. Monoterpene aldehydes are suggested to be the cause of the
photoactivity seen in S. cumini [25]. According to Ahmad and Beg,
gram-positive bacteria are thought to be more sensitive than gram-
negative bacteria due of variations in the architecture of their cell
walls [26]. S. cumini has been shown to have antibacterial activity by
[27], who also noted the presence of wide zones of inhibition against
S. aureus and B. subtilis [28]. The antibacterial properties of the leaf
essential oils of S. cumini and S. travancoricum were reported [29]. S.
caryophyllatum is a Myrtaceae species that is in danger of extinction
and has a high concentration of phytochemicals with antioxidant and
hypoglycaemic properties. For this species, there is currently a lack of
information about its antibacterial activity. Therefore, the focus of the
current investigation was on the plant extract's antibacterial efficacy
against gram positive and gram negative microorganisms [21].

Determination of antioxidant activity

Freeradical scavengingactivityby 1, 1-diphenyl-2- picrylhydrazyl
(DPPH): The build-up of free radicals is linked to numerous human
diseases. Free radicals can be neutralized by antioxidants, reducing
their negative effects. Therefore, it is crucial to look for naturally
occurring antioxidants with plant origin [30].

There is compelling evidence linking the build-up of free radicals to
a number of harmful pathophysiological processes, including cancer,
diabetes, cardiovascular, and neurodegenerative illnesses [31,32]. An
unstable atom or molecule with an unpaired electron is known as a free
radical. In healthy human cells, this unstable radical has a propensity
to bond with biological macromolecules including proteins, lipids,
and DNA to become stable, resulting in damage to the DNA and
proteins [31]. Due to decreased cellular antioxidant safeguards, such
radical-induced cell damage may spread more widely. Antioxidant
protective mechanisms that eliminate damaged molecules are built
into all biological systems; however they are not always effective.
Antioxidants must therefore be consumed through diet in order to
shield cells from free radical damage. Antioxidants are compounds that
protect and stabilise the cellular damage brought on by free radicals
by giving electrons to the harmed cells. Additionally, antioxidants
convert free radicals into waste by-products that the body excretes.
Fruits and vegetables high in antioxidants are known to reduce the
risk of numerous diseases brought on by free radicals [4,33,30]. The
loss of DPPH absorbance at 515 nm was continuously monitored
for 10 minutes in order to determine the kinetics and stoichiometry
of reactions involving the 2, 2-diphenyl-1-picrylhydrazyl (DPPH)
stable radical and 25 antioxidant compounds with various structures,
molecular weights, numbers of OH groups, and redox potential. The
linear response ranges and reaction saturation points were investigated
for a variety of antioxidant concentrations [34].

The scavenging activity percentage (RSA %) was determined
according to the following equation:

Ac —As
R5A% =-5'1—H 100

Where, Ac = Absorbance of control and As = Absorbance of sample

Materials and Methods
Plant materials

Direct interviews with the native healers provided information
about the medicinal plant. In December 2021, Misha Wereda shero
kebele, Hadiya Zone, South Nation Nationalities Peoples' Region
(SNNPR), Ethiopia was to be the place where the stem bark of S.

guineense would be collected. The region is around 320 kilo meters
from Ethiopia's capital city of Addis Ababa. Botany experts at the
Department of Biological Sciences identify plants there. The stored
voucher specimen was given both scientific and common names. In
order to prevent direct sunlight from degrading some of the chemicals
in the samples, the freshly cut stem bark was washed, chopped into
small pieces, and allowed to air dry within the research lab. It is then
dispersed and frequently turned over to prevent fermentation and
degradation. To get it to dry, this was done for nearly four weeks. Using
an electric grinder, the dried material was crushed into a fine powder.
The powder was measured, placed in sample bags with labels on them,
and kept at room temperature.

Extraction

The plant material was extracted with three different extraction
methods using ethanol as solvent, namely: (a) Reflux extraction, using
10g of powdered stem bark of S. guineense socked with 80 mL of ethanol
for 2 hours. (b) Ultra-sonication extraction, using 10g of powdered
stem bark of S. guineense socked with 80 mL of ethanol for 1 hour. (c)
Maceration extraction used 33mg of powdered stem bark of S. guineense
socked with 2 mL of ethanol for six days with manual shacking. Then,
both reflux and ultrasonication extracts were filtered by using filter
paper, while maceration extract first centrifuged for 10 minutes at 8000
rpm and filtered by using syringe. Finally, all of them were filtered with
a 0.22pum syringe (Simple Pure, Nylon filter, Membrane Solutions) into
the LCMS analysing vials (1.5mL) containing ImL of each extract.

UPLC-ESI-Q-TOF/MS analysis

High-resolution UPLC-MS analysis was performed using a Waters
Xevo G2-S- Quadrupole time-of-flight (Q-TOF) mass spectrometer
(MS) connected to a Waters Acquity ultra-performance liquid
chromatograph (UPLC) (Waters, Milford, MA, USA). The following
MS settings were applied in the positive mode: cone voltage of
30V, cone gas flow at 50 L/h, desolvation gas flow at 1000 L/h, and
desolvation temperature of 450°C. Data were acquired by scanning
from 50 to 1200 m/ z in resolution mode as well as in MSE mode.
In MSE mode two channels of MS data were acquired, firstly at low
collision energy (4 V) and secondly using collision energy ramp (30-
60V) to obtain fragmentation data. Leucine enkaphalin (C28H37N507
(m/z 556.2766 +ve)) was used as the reference mass for accurate mass
determination, and the instrument was calibrated with sodium format.
Separation was analysed on an Acquity BEH C18 column (2.1x100mm,
1.7um particle size) fitted with a PDA and Xevo G2-S-QToF (QTOF)
MS mass spectrometer (Waters, Milford, Ireland). The solvent system
consisted of 16mL of acetonitrile (ACN) (Solvent B), and 4mL of water
(Milli-Q waters) (Solvent A), 200pL of 10% formic acid and 100uL of
0.1mol/L NaOH (Table 1).

Result and Discussion
Maceration extraction

In this study three different extraction methods were used firstly,
maceration extraction and it was afforded two different compounds
as shown in the following (Table 2). The chromatograph of each
compound was listed in the following (Figure 3) (Diagram 1 and
Diagram 2).

Reflux extraction

Secondly, Reflux extraction method, this was afforded totally six
bioactive chemical constituents these are mentioned below in the
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Table 1: Show the gradients used.

S. No. Time (min) Flow Rate (mL/min) Composition A (%) Composition B (%) Curve
1 0.00 0.300 98.0 2.0 Initial
2 5.00 0.300 95.0 5.0 6
3 7.00 0.300 80.0 20.0 6
4 8.50 0.300 70.0 30.0 6
5 9.00 0.300 20.0 80.0 6
6 9.50 0.300 98.0 2.0 6
7 10.50 0.300 98.0 2.0 6

Table 2: Shows identified compound from the stem bark of S. guineense by maceration method.
S. No. Components Observed m/z Observed RT (min) Adduct lons
1 4-[(1,3-Dioxo-1,3-dihydro-2-benzofuran-5-yl)ethynyl]-1H-pyrazole-5- 301.9969 8.22 +K
carbonitrile
2 (4R)-1-{[(3R,4R,5R)-4,5-Dihydroxy-3-(hydroxymethyl)tetrahydro- 579.2778 9.73 +H
1(2H)-pyridazinyl]acetyl}-4-hydroxy-L-prolyl-(4R)-4-hydroxy-L-prolyl-L-
phenylalaninamide
;|r|;n—gnmsm:&m~wﬂ TH pyracce 3 carbontrie | IS St rares Dty
Chromatogram of 4-[(1, 3-Dioxo-1, 3- Chromatogram of (4R)-1-{[(3R, 4R, 5R)-4,
dihydro-2-benzofuran-5-vl) ethynyl]-1H- 5-Dihydroxy-3(hydroxymethyl) tetrahydro-
pyrazole-5-carbonitrile 1{2H)-pyridazinyl) acetyl}-4-hydroxy-L-
prolyl-(4R)-4-hydroxy-L-prolyl-L
phenylalaninamide
Figure 3: The chromatograph of each compound..
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Diagram 1: Mass spectrum of 4-[(1, 3-Dioxo-1, 3-dihydro-2-benzofuran-5-yl) ethynyl]-1H-pyrazole-5-carbonitrile.
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Diagram 2: Mass spectrum of (4R)-1-{[(3R, 4R, 5R)-4, 5-Dihydroxy-3(hydroxymethyl) tetrahydro-1(2H)-pyridazinyl] acetyl}-4-hydroxy-L-prolyl-(4R)-4-hydroxy-L-prolyl-L

phenylalaninamide.
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(Table 3). The chromatograph of each compound was listed in the
following (Figure 4) (Diagram 3, Diagram 4, Diagram 5, Diagram 6,
Diagram 7 and Digaram 8).

Sonication extraction

The third extraction was sonication method this also yielded five
bioactive chemical compounds these are listed in the following (Table 4).

The chromatograph of each constituent was displayed in following
(Figure 5) (Diagram 9, Diagram 10 and Diagram 11) (Table 5).

Conducting antibacterial activity test

The antibacterial activity of both Gram-positive and Gram-
negative bacterial strains, S. aureus and E. coli was analysed (Chart 1
and Chart 2) respectively.

Table 3: Shows those bioactive chemical constituents extracted by reflux method.

S. No. Components Observed m/z Observed RT (min) Adduct lons
1 Conessine 374.3514 9.77 +NH,
2 Swainsonine 191.1376 9.77 +NH,
3 Brefeldin A 303.1555 9.77 +Na
4 Lobeline 355.2379 9.93 +NH,
5 Vinpocetin 351.2053 9.93 +H
6 Caffeine 212.1125 8.21 +NH,, +H

v B Smmingoning: .57 |
Chromatogram of Conessine Chromatogram of Swainsoning
— Lavaioa l". ]
i 1 i
Chromatogram of Brefeldin A Chromatogram of Lebeline
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Figure 4: The chromatograph of each compound.
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Diagram 3: Mass spectrum of Conessine.
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Diagram 6: Mass spectrum of Lobeline.
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Table 4: Show that bioactive chemical constituents extracted by sonication method.

S. No. Components Observed m/z Observed RT (min) Adduct lons
1 Lagochiline 379.2423 9.93 +Na
2 Degeulin 4121779 9.77 +NH4
3 Bavachinin A 361.1403 8.22 +Na
4 Coumermycin A1 1127.4132 3.84 +NH4
5 Nonactin 759.4335 9.93 +Na
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Figure 5: The chromatograph of each constituent.
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Diagram 11: Mass spectrum of Nonactin.
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Table 5: Shows their representative structure with their bioactivities reference.

S. No. Components Name Structure Molecular Formula Reference for Bioactivities
1 Conessine C,Hu,N, [35,36]
N
ot
I
2 Swainsonine C,H,NO, [37]
2 o
(o]
N
3 Brefeldin o C,H,.0, [38]
i = o
N
4 Lobeline C,,H,,NO, [39]
5 Vinpocetin CyH,N.0, 40]
6 Caffeine C,H,\N,O, [41]
7 Lagochiline = C,H,60, [42]
8 Degeulin C,;H,,04 [43]
/
9 Bavachinin A C,,H,,0, [44]
10 Coumermycin A1 ‘ CH N0, [45]
11 Nonactin C,,Hs.O,, [46]
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Chart 1: Demonstrate the antibacterial activity of stem bark extract of S. guineense
for S. aureus.
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Chart 2: Demonstrate the antibacterial activity of stem bark extract of S. guineense
for E. coli.
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Table 6: lllustrates the antioxidant activity of stem bark extract of S. guineense.

S. No Concentration (mg/, Absorbance of Absorbance of RSA%
mL) Control Sample
1 15 0.72 0.43 40.28
2 20 0.72 0.34 52.78
3 25 0.72 0.28 61.11
4 30 0.72 0.2 72.22
5 35 0.72 0.12 83.33

Chart 3: Show the antioxidant activity of stem bark extract of S. guineense.

Analysing antioxidant activity (Table 6) (Chart 3)
Conclusion

At the beginning time intervals, the stem bark extract of S.
guineense demonstrated encouraging activity against S. aureus and
E. coli. However, as the time interval increased, the bacterial strain
became more resistant, with the selectively negative strain becoming
more resistant than the positive strain. Additionally, the extracts
demonstrated encouraging results for DPPH radical scavenging action
at different doses, specifically as absorbance declined and concentration

increased. With R values of 0.9972, which is extremely close to one,
these confirmed that S. guineense had exceptional results at minimal
absorbance, suggesting their ability to scavenge free radicals. These
results showed that stem bark from S. guineense may contain natural
medicinal compounds useful in the management of antioxidant and
antibacterial diseases. Because S. guineense’s stem bark contains a
variety of phytochemical components, Consequently, S. guineense,
which demonstrates the plant's value as a medicinal agent and is used
to treat a variety of illnesses.

Authors Contribution Statement

This study was carried out in cooperation among all authors.
Author Teshale Ayano Begeno designed the study, collected the
data, investigated and implemented the statistical analysis, wrote the
etiquette and wrote the first draft of the manuscript. Authors Haoyue
An and Jehangir Khan, rewriting, reviewing and editing. Authors
Zhen-Xia Du, and Haiyue Hou, managed the analyses of the study,
interpretation of the data and critical revisions and supervisions of the
manuscript.

Declaration of Competing Interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

References

1. CM Cotton, Wiley J, Sons L (1997) Ethnobotany: Principles and Application. J
Med Chem 40: 2108.

2. Abdel-Razek AS, EI-Naggar ME, Allam A, Morsy OM, Othman SI (2020)
Microbial natural products in drug discovery. Processes 8: 1-19.

3. Rowley HA (1996) Brain mapping: The methods. Arthur W. Toga and John C.
Mazziotta, San Diego, CA, Academic Press, 1996 471 pp, illustratred, $145.00.
Ann Neurol 40: 823-824.

4. Rehman M, Khan F, Niaz K (2020) Introduction to natural products analysis
Recent Advances in Natural Products Analysis 3-15.

5. Stalin N (2018) Screening of phytochemical and pharmacological activities of
Syzygium caryophyllatum (L.) Alston. Clinical Phytoscience 4.

6. Saxena M, Saxena J, Nema R, Singh D, Gupta A (1995) Phytochemistry of
Medicinal Plants. J Pharmacogn Phytochem 1: 168-182.

7. Loganathan V, Selvakumar P (2017) A Study of the Physico-Chemical and
Phytochemical Parameters of Leaves of Mallotus rhamnifolius. IJPPR 9: 858-863.

8. Oladosu, IA, Lawson L, Aiyelaagbe OO, Emenyonu N, Afieroho OE (2017)
Anti-tuberculosis lupane-type isoprenoids from Syzygium guineense Wild DC.
(Myrtaceae) stem bark. FJPS 3: 148—152.

9. Ayele Y, Urga K, Engidawork E (2010) Evaluation of in vivo antihypertensive
and in vitro vasodepressor activities of the leaf extract of syzygium guineense
(willd) D.C. Phytother Res 24: 1457-1462.

10. Abok J, Manulu C (2016) TLC Analysis and GC-MS Profiling of Hexane Extract
of Syzygium guineense Leaf. Am Chem Sci J 16: 1-6.

11. Abera B, Adane L, Mamo F (2018) Phytochemical investigation the root extract
of Syzygium guineense and isolation of 2, 3, 23- trihydroxy methyl oleanate. J
Pharmacogn Phytochem 7: 3104-3111.

J Mol Pharm Org Process Res, an open access journal
ISSN: 2329-9053

Volume 12 « Issue 3 » 1000225


https://www.cabidigitallibrary.org/doi/full/10.5555/19960309613
https://www.mdpi.com/2227-9717/8/4/470
https://onlinelibrary.wiley.com/doi/10.1002/ana.410400532
https://onlinelibrary.wiley.com/doi/10.1002/ana.410400532
https://www.sciencedirect.com/science/article/abs/pii/B9780128164556000019?via%3Dihub
https://link.springer.com/article/10.1186/s40816-017-0059-2
https://link.springer.com/article/10.1186/s40816-017-0059-2
https://www.phytojournal.com/archives?year=2013&vol=1&issue=6&part=A&ArticleId=83
https://www.phytojournal.com/archives?year=2013&vol=1&issue=6&part=A&ArticleId=83
http://impactfactor.org/PDF/IJPPR/9/IJPPR,Vol9,Issue6,Article21.pdf
http://impactfactor.org/PDF/IJPPR/9/IJPPR,Vol9,Issue6,Article21.pdf
https://www.sciencedirect.com/science/article/pii/S231472451630098X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S231472451630098X?via%3Dihub
https://onlinelibrary.wiley.com/doi/10.1002/ptr.3141
https://onlinelibrary.wiley.com/doi/10.1002/ptr.3141
https://onlinelibrary.wiley.com/doi/10.1002/ptr.3141
http://azkurs.org/pars_docs/refs/28/27361/27361.pdf
http://azkurs.org/pars_docs/refs/28/27361/27361.pdf
https://www.phytojournal.com/archives?year=2018&vol=7&issue=2&ArticleId=4002&si=false
https://www.phytojournal.com/archives?year=2018&vol=7&issue=2&ArticleId=4002&si=false

Citation: Begeno TA, et al. (2024) Phytochemical Investigation of Bioactive Components from the Stem Bark of Syzygium guineense for Antibacterial

and Antioxidant Conducts. J Mol Pharm Org Process Res 12: 225.

Page 11 of 11

20

22.

23.

24,

25.

26.

27.

28.

29.

30.

.Manaharan T, Appleton D, Ming H, Palanisamy UD (2012) Flavonoids isolated

from Syzygium aqueum leaf extract as potential antihyperglycaemic agents.
Food Chem 132: 1802—1807.

. Amor EC, Villasen |, Ghayur MN, Gilani AH, Choudhary M| (2004) Spasmolytic

Flavonoids from Syzygium samarangense (Blume) Merr. & L.M. Perry. Z
Naturforsch C J Biosci 60: 67-71.

. Subarnas A, Diantini A, Abdulah R, Zuhrotun AD, Hadisaputri YE, et al. (2015)

Apoptosis induced in MCF-7 human breast cancer cells by 2303-2306.

.Malterud KE, Diallo D (2016) Flavonoids, gallotannins and ellagitannins

in Syzygium guineense and the traditional use among Malian healers. J
Ethnopharmacol 4: 192: 450-458.

.Kuo YC, Yang LM, Lin LC (2004) Isolation and immunomodulatory effect of

flavonoids from Syzygium samarangense. Planta Med 70: 1237-1239.

. Sobeh M, Petruk G, Osman S, El Raey MA, Imbimbo P, et al. (2019) Isolation

of myricitrin and 3,5-di-o-methyl gossypetin from syzygium samarangense and
evaluation of their involvement in protecting keratinocytes against oxidative
stress via activation of the Nrf-2 pathway. Molecules 24: 1-14.

. Simirgiotis MJ, Adachi S, To S, Yang H, Reynertson KA, et al. (2008) Cytotoxic

chalcones and antioxidants from the fruits of Syzygium samarangense (Wax
Jambu). Food Chem 107: 813-819.

. Mahmoud I, Marzouk MS, Moharram FA, EI-Gindi MR, Hassan AM (2001)

Acylated flavonol glycosides from Eugenia jambolana leaves. Phytochem 58:
1239-1244.

. Pradhan (1970) NlI-Electronic Library Service. Chem Pharm Bull 43: 2091.
21.

Rabeque SC (2015) Antibacterial Activity of Leaf Methanolic Extract of S.
Caryophyllatum (L.) Alston against Human Pathogenic Microorganisms. IOSR-
JPBS 10: 83-85.

Tsakala TM, Penge O, John K (1996) Screening in vitro antibacterial activity
from Syzygium guineense (wild) hydrosoluble dry extract. Ann Pharm Fr 54:
276 -279.

Bagchi GD, Singh A, Khanuja SPS, Bansal RP, Singh SC, et al. (1998)
Wide spectrum antibacterial and antifungal activities in the seeds of some
coprophilous plants of north Indian plains. J Ethnopharmacol 64: 69-77.

Nascimento GF, Locatelli J, Freitas PC, Silva GL (2000) Antibacterial Activity
of Plant Extracts and Phytochemicals on Antibiotic-Resistant Bacteria. Braz J
Microbiol 31: 247-256.

Berenbaum M (1995) Phototoxicity of plant secondary metabolites: Insect and
mammalian perspectives. Arch Insect Biochem Physiol 134: 119-134.

Ahmad |, Beg AZ (2001) Antimicrobial and phytochemical studies on 45
Indian medicinal plants against multi-drug resistant human pathogens. J
Ethnopharmacol 74: 113-123.

Rajakaruna N, Bohm BA (2002) Serpentine and its vegetation: A preliminary
study from Sri Lanka. J Appl Bot.

Demir Y, Nadardlu H, Demir N (2006) Effect of glimepiride on paraoxonase
activity. Pharm Biol 44: 396-399.

Shafi PM, Rosamma MK, Jamil K, Reddy PS (2002) Antibacterial activity of
Syzygium cumini and Syzygium travancoricum leaf essential oils. Fitoterapia
73: 414-416.

Rahman MM, Islam MB, Biswas M, Alam AH (2015) In vitro antioxidant and

3

=

32.

33.

34.

3

[$]

36

37.

3

oo

39.

40.

41.

42.

43.

44,

45.

46.

free radical scavenging activity of different parts of Tabebuia pallida growing in
Bangladesh. BMC Research Notes 8: 1-9.

. Gilgun-Sherki Y, Rosenbaum Z, Melamed E, Offen D (2002) Antioxidant

therapy in acute central nervous system injury: Current state. Pharmacol Rev
54: 271-284.

Islam S, Nasrin S, Khan MA, Hossain AS, Islam F, et al. (2013) Evaluation
of antioxidant and anticancer properties of the seed extracts of Syzygium
fruticosum Roxb. growing in Rajshahi, Bangladesh. BMC Complement Altern
Med 13: 1-10.

Hamid K, Urmi KF, Saha MR, Abu AH, Rahman MM (2011) Screening of
different parts of the plant Pandanus odorus for its cytotoxic and antimicrobial
activity. J Pharm Scis Res 3: 1025-1028.

Xie J, Schaich KM (2014) Re-evaluation of the 2,2-diphenyl-1-picrylhydrazyl
free radical (DPPH) assay for antioxidant activity. J Agric Food Chem 62:
4251-4260.

. Patrice BK, Véronique PB, David L, Francois-Xavier E (2007) Antibacterial

activities of the extracts and conessine from Holarrhena floribunda G. Don.
(Apocynaceae). Afr J Tradit Complement Altern Med 4: 352-356.

. Siddiqui BS, Ali ST, Rizwani GH, Begum S, Tauseef S, et al. (2012) Antimicrobial

activity of the methanolic bark extract of Holarrhena pubescens (Buch. Ham):
its fractions and the pure compound conessine. Nat Prod Res 26: 987-992.

Austin CD, Hasan M, Ibrahim S, El-seoud KA, El-aasr M (2015) Cytotoxic,
antioxidant and antimicrobial activities of Ipomoea carnea spp. WJPS 6: 1217—
1231.

. Raekiansyah M, Mori M, Nonaka K, Agoh M, Shiomi K, et al. (2017) Identification

of novel antiviral of fungus-derived brefeldin A against dengue viruses. Trop
Med Health 45: 1-7.

Folquitto DG, Swiech JND, Pereira CB, Bobek VB, Halila Possagno GC, et al.
(2019) Biological activity, phytochemistry and traditional uses of genus Lobelia
(Campanulaceae): A systematic review. Fitoterapia 134: 23-38.

Nayak J, Mishra JN, Verma NK (2017) A Brief Study on Abscess : A Review.
IJRPPS 0990: 138-143.

Nonthakaew A, Matan N, Aewsiri T, Matan N (2015) Caffeine in foods and its
antimicrobial activity. Int Food Res J 22: 9-14.

Beulah G, Divya D, Kumar NSS, Sravya MVN, Rao KG, et al. (2021) Purification
and characterization of bioactive compounds extracted from Suaeda maritima
leaf and its impact on pathogenicity of Pseudomonas aeruginosa in Catla catla
fingerlings. AMB Express 11: 135.

Whitfield SJC, Risdall JE, Griffiths G, Williamson ED, Carter AJ (2017) The
Akt Pathway Inhibitor Degeulin Prevents Staphylococcal Enterotoxin B Induced
Splenocyte Proliferation and Inflammation. Adv Biosci and Biotech 08: 1-12.

Darzi S, Mirzaei SA, Elahian F, Shirian S, Peymani A, et al. (2019) Enhancing
the Therapeutic Efficacy of Daunorubicin and Mitoxantrone with Bavachinin,
Candidone, and Tephrosin. Evid Based Complement Alternat Med 2019:
3291737.

Neu HC, Chin NX, Labthavikul P (1984) Antibacterial activity of coumermycin
alone and in combination with other antibiotics. Antimicrob Agents Chemother
25: 687-689.

Smith JA, Morgan JR, Mogyoros M (1976) In vitro activity of netilmicin.
Antimicrob Agents Chemother 11: 362-364.

J Mol Pharm Org Process Res, an open access journal
ISSN: 2329-9053

Volume 12 « Issue 3 » 1000225


https://www.sciencedirect.com/science/article/abs/pii/S0308814611017626?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0308814611017626?via%3Dihub
https://www.degruyter.com/document/doi/10.1515/znc-2005-1-213/html
https://www.degruyter.com/document/doi/10.1515/znc-2005-1-213/html
https://www.spandidos-publications.com/10.3892/ol.2015.2981
https://www.sciencedirect.com/science/article/abs/pii/S0378874116308765?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378874116308765?via%3Dihub
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-2004-835859
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-2004-835859
https://www.mdpi.com/1420-3049/24/9/1839
https://www.mdpi.com/1420-3049/24/9/1839
https://www.mdpi.com/1420-3049/24/9/1839
https://www.mdpi.com/1420-3049/24/9/1839
https://www.sciencedirect.com/science/article/abs/pii/S0308814607009107
https://www.sciencedirect.com/science/article/abs/pii/S0308814607009107
https://www.sciencedirect.com/science/article/abs/pii/S0308814607009107
https://www.sciencedirect.com/science/article/abs/pii/S003194220100365X
https://www.mendeley.com/catalogue/d9efb7d5-23d6-35e7-85f8-5c4dfb6b5087/
https://azkurs.org/pars_docs/refs/28/27123/27123.pdf
https://azkurs.org/pars_docs/refs/28/27123/27123.pdf
https://europepmc.org/article/med/9008903
https://europepmc.org/article/med/9008903
https://www.sciencedirect.com/science/article/abs/pii/S0378874198000944
https://www.sciencedirect.com/science/article/abs/pii/S0378874198000944
https://www.scielo.br/j/bjm/a/tLgk49SrVLgtNJqG9z7SSsR/?lang=en
https://www.scielo.br/j/bjm/a/tLgk49SrVLgtNJqG9z7SSsR/?lang=en
https://onlinelibrary.wiley.com/doi/abs/10.1002/arch.940290204
https://onlinelibrary.wiley.com/doi/abs/10.1002/arch.940290204
https://www.sciencedirect.com/science/article/abs/pii/S0378874100003354?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378874100003354?via%3Dihub
https://www.researchgate.net/profile/Nishanta-Rajakaruna/publication/279566078_Serpentine_and_its_vegetation_A_preliminary_study_from_Sri_Lanka/links/55b38fc008aed621de00f898/Serpentine-and-its-vegetation-A-preliminary-study-from-Sri-Lanka.pdf
https://www.researchgate.net/profile/Nishanta-Rajakaruna/publication/279566078_Serpentine_and_its_vegetation_A_preliminary_study_from_Sri_Lanka/links/55b38fc008aed621de00f898/Serpentine-and-its-vegetation-A-preliminary-study-from-Sri-Lanka.pdf
https://www.tandfonline.com/doi/full/10.1080/13880200600751717
https://www.tandfonline.com/doi/full/10.1080/13880200600751717
https://www.sciencedirect.com/science/article/abs/pii/S0367326X02001314
https://www.sciencedirect.com/science/article/abs/pii/S0367326X02001314
https://link.springer.com/article/10.1186/s13104-015-1618-6
https://link.springer.com/article/10.1186/s13104-015-1618-6
https://link.springer.com/article/10.1186/s13104-015-1618-6
https://pharmrev.aspetjournals.org/content/54/2/271.short
https://pharmrev.aspetjournals.org/content/54/2/271.short
https://bmccomplementmedtherapies.biomedcentral.com/articles/10.1186/1472-6882-13-142
https://bmccomplementmedtherapies.biomedcentral.com/articles/10.1186/1472-6882-13-142
https://bmccomplementmedtherapies.biomedcentral.com/articles/10.1186/1472-6882-13-142
https://d1wqtxts1xzle7.cloudfront.net/96004527/jpsr_2003110120-libre.pdf?1671423358=&response-content-disposition=inline%3B+filename%3DScreening_of_different_parts_of_the_plan.pdf&Expires=1714569966&Signature=QR3b5RxSZYhryTBv83iQrKxVK0YZ4vwoVuxipUK8jo83xkv0h2Xc8VMNU2DBfrVDgE-bx3dVWO5wOx69slKciWrpMMf-SBUBoHywvk2YOU4MsvWP~EC~Ke7RejfA7Nf8qABGuu5Sdu5xSubi1MuBmuxGdXPmdi7Pb72KWidmO39~3r4raSmAu9v~NUEkbA-D9AjrRYodsncMOjBgHiMDLeJFC71KZsfG-eN2ucrugFG2nylLX1ghP-XPIM3DRglh8gtgEV~eFG4yNUv~2WfWtJNUeBHrM2tZFfWZ2sDg7LazTg3FILENAME
https://d1wqtxts1xzle7.cloudfront.net/96004527/jpsr_2003110120-libre.pdf?1671423358=&response-content-disposition=inline%3B+filename%3DScreening_of_different_parts_of_the_plan.pdf&Expires=1714569966&Signature=QR3b5RxSZYhryTBv83iQrKxVK0YZ4vwoVuxipUK8jo83xkv0h2Xc8VMNU2DBfrVDgE-bx3dVWO5wOx69slKciWrpMMf-SBUBoHywvk2YOU4MsvWP~EC~Ke7RejfA7Nf8qABGuu5Sdu5xSubi1MuBmuxGdXPmdi7Pb72KWidmO39~3r4raSmAu9v~NUEkbA-D9AjrRYodsncMOjBgHiMDLeJFC71KZsfG-eN2ucrugFG2nylLX1ghP-XPIM3DRglh8gtgEV~eFG4yNUv~2WfWtJNUeBHrM2tZFfWZ2sDg7LazTg3FILENAME
https://d1wqtxts1xzle7.cloudfront.net/96004527/jpsr_2003110120-libre.pdf?1671423358=&response-content-disposition=inline%3B+filename%3DScreening_of_different_parts_of_the_plan.pdf&Expires=1714569966&Signature=QR3b5RxSZYhryTBv83iQrKxVK0YZ4vwoVuxipUK8jo83xkv0h2Xc8VMNU2DBfrVDgE-bx3dVWO5wOx69slKciWrpMMf-SBUBoHywvk2YOU4MsvWP~EC~Ke7RejfA7Nf8qABGuu5Sdu5xSubi1MuBmuxGdXPmdi7Pb72KWidmO39~3r4raSmAu9v~NUEkbA-D9AjrRYodsncMOjBgHiMDLeJFC71KZsfG-eN2ucrugFG2nylLX1ghP-XPIM3DRglh8gtgEV~eFG4yNUv~2WfWtJNUeBHrM2tZFfWZ2sDg7LazTg3FILENAME
https://pubs.acs.org/doi/10.1021/jf500180u
https://pubs.acs.org/doi/10.1021/jf500180u
https://www.ajol.info/index.php/ajtcam/article/view/31229
https://www.ajol.info/index.php/ajtcam/article/view/31229
https://www.ajol.info/index.php/ajtcam/article/view/31229
https://www.tandfonline.com/doi/abs/10.1080/14786419.2010.537268
https://www.tandfonline.com/doi/abs/10.1080/14786419.2010.537268
https://www.tandfonline.com/doi/abs/10.1080/14786419.2010.537268
https://wjpsonline.com/index.php/wjps/article/view/cytotoxic-antioxidant-ipomoea-carnea-fistulosa-austin
https://wjpsonline.com/index.php/wjps/article/view/cytotoxic-antioxidant-ipomoea-carnea-fistulosa-austin
https://link.springer.com/article/10.1186/s41182-017-0072-7
https://link.springer.com/article/10.1186/s41182-017-0072-7
https://www.sciencedirect.com/science/article/pii/S0367326X1831596X
https://www.sciencedirect.com/science/article/pii/S0367326X1831596X
https://www.easpublisher.com/media/features_articles/EASJPP_35_138-143.pdf
https://openurl.ebsco.com/EPDB%3Agcd%3A14%3A1254254/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A101824119&crl=c
https://openurl.ebsco.com/EPDB%3Agcd%3A14%3A1254254/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A101824119&crl=c
https://amb-express.springeropen.com/articles/10.1186/s13568-021-01295-5
https://amb-express.springeropen.com/articles/10.1186/s13568-021-01295-5
https://amb-express.springeropen.com/articles/10.1186/s13568-021-01295-5
https://amb-express.springeropen.com/articles/10.1186/s13568-021-01295-5
https://www.scirp.org/journal/paperinformation?paperid=73352
https://www.scirp.org/journal/paperinformation?paperid=73352
https://www.scirp.org/journal/paperinformation?paperid=73352
https://www.hindawi.com/journals/ecam/2019/3291737/
https://www.hindawi.com/journals/ecam/2019/3291737/
https://www.hindawi.com/journals/ecam/2019/3291737/
https://journals.asm.org/doi/abs/10.1128/aac.25.6.687
https://journals.asm.org/doi/abs/10.1128/aac.25.6.687
https://journals.asm.org/doi/abs/10.1128/aac.11.2.362

	Corresponding author
	Abstract 

