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ABSTRACT

Barringtonia asiatica (L.) Kurtz belong to a Family of Lecythidaceae, is a species native
to mangrove habitats in the tropical with a pinkish grey stem bark. It has been
commonly used in traditional medicine for a range of ailments and is consumed as raw
vegetable in Malaysia. The aim of the study was to synthesis and to evaluate the
antibacterial activity of ZnO nanoparticles (NPs) from organic extracts of Barringtonia
asiatica stem-bark using zinc chloride (ZnCl2) and zinc acetate dehydrate [Zn
(CH3COOQ)2:2H0] as precursors on selected Gram . positive and Gram negative
bacterial: Escherichia coli (Gram-ve), Staphylococcus aureus, (Gram +ve),
Pseudomonas aeruinosa (Gram. -ve), Bcillus anthracis (Gram+ve) and Klebsielia
Pneumonia (Gram +ve). Obtained was a Spherical and flake-like nanostructures
recorded by Scanning Electron Microscopy (SEM) for B.asiatica for the two precursors
used. The average particle size and crystallite size determined by Transmission Electron
Microscopy (TEM) and X-ray Diffraction (XRD) for B: asiatica were in the range of 31.8-
68.0.26 nm and 31.6-67.7 nm-respectively. To observe the purity and surface functional
groups of the samples, Energy-dispersive X-ray spectroscopy (EDX), UV- visible
spectroscopy (UV-vis), Atomic Absorption Spectroscopy (AAS) and Fourier-transform
infrared spectroscopy (FT-IR) techniques were used and the Spectra peaks at 440-458
cm and 364-370 nm confirmed the presence of ZnO in the samples by FT-IR and UV-vis,
whereas AAS at 214.8 nm wavelength further confimed elemental zinc with a
percentage atomic weight of 72.16% as against 65.78%, 16.38%, 11.86% and 70.49%,
15.32%, 12.26% for Zinc, Oxygen and Carbon by EDX. The result from the antibacterial
activity studies show an increase in inhibition rate as concentration of the ZnO NPs
increases in concentration from 25-1000 pg/ml. ZnO NPs from B. asiatica stem-bark
extracts recorded the highest inhibition rate in Staphylococcus aureus recorded the
highest inhibition of 3.99 £ 0.17 mm at 1000 pg/ml of Barringtonia asiatica stem-bark of
ZnO precursor.
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Figure 1: Structural abstract Synthesis, Characterization and pathogenic potentials of Nanoparticles of Barringtonia

asiatica stem bark

Introduction

Natural Product are chemical substance
produced by plants or animals; a term
used commonly for chemical substances
found in nature that have distinctive
pharmacological effects. The main

classes of natural products include;
carbohydrates, lipids, proteins, nucleic
acids and many more. They are usually
used for ftraditional therapies for the
tfreatment of various health problems
such as body pain, exterior-relieving,
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digestive problem, blood regulating,
physiological disorder swelling, and
rheumatism based on herbal
formulations. This discovery provides

useful products, in spite of this successes,
the pharmaceutical industry essentially
abandoned natural product discovery
about some decades ago (Baltz et al.,
2017).

Most part of the world today continues to
heavily rely on herbal remedies for their
primary health care. Kompo medicine in
Japan is not left out. Africa and Asian
countries which are endowed with many
traditional medicinal plants that can be
used for pharmaceutical agents can be
explored to remedies the health care
challenge of modern medicine. Out of
approximately 6400 plant species used in
tropical Africa and Asia, more than 4000
are used as medicinal plants. Native
Americans also have a long history of use
of traditional medicines (Raymond &
George, 2015).

Barringtonia asiatica (L.) Kurtz belong to a
Family of Lecythidaceae is a species

native to mangrove habitats in the
tropical. It is a common plantin the
Malaysian ~ Mangroves, and  eacsily

available in Kuching Wetlands Sarawak
and Bako National Park. It is also found in
tropical Africa especially in Nigeria and
Madagascar. Its large pinkish-white,
pompon flowers give off a sickly-sweet
smell to attract bats and moths which
pollinate the flowers at night. It is grown
along streets for decorative and shade
purposes in some parts of Sarawakian
houses and it's also known as sea poison
tree (Alfrits & Suriani, 2016) or box fruit due
to the distinct box-shaped of the fruit. It is
a medium-sized tree growing to 7-25 m
tall.

It is commonly known as the fish killer
plant has been identified as a source of
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natural products. Study on some of the
Barringtonia species from all parts of the
world, Africa, Asia, India, China and
Northern America have been widely
conducted that led to the identification
of some phytochemical such as amides,
alkaloids, lignans, flavones, flavones,
terpenes and steroids (Tanor et al., 2014).
The stem-bark is pinkish grey and
inhabitants of several West African
countries Nigeria and the Polynesian
Islands use liquid from the crushed bark of
Barringtonia asiatica to treat chest pains
and heart problems (Umaru et al., 2018).
The same plant is used in Papua New
Guinea to treat stomach-aches, where
the leaves are squeezed into water and
the liquid taken orally. It is also used for
anti-rheumatic medication (Tanor et al.,
2014)

However in recent vyears, microbial
infection has become the cause of
morbidity and mortality (Jones et al.,
2008; Khan et al., 2016; Kumar et al., 2017)
and as a result, their causative agents

(virus, bacteria, pathogenic = fungi,
protozoa) have developed resistant
strains  that  withstand their  clinical

tfreatment using concomitant anti-drugs
(Yah & Simate. 2015). When the highly
potent antibiotics are used, they
generate various side effects, thus they
are reserved only for critical infectious
diseases. Currently, new methods for
combating anfibacterial drug resistance
are being researched (Imbela et al.,
2017) resulting in the biosynthesis of
nanoparticle with their diverse properties
like chemical stability, catalytic activity,
electrical conductivity, anti-inflammatory
activities and antimicrobial (Nowack &
Bucheli. 2007; Bhattacharya
&Mukherjee.2008; Sharma et al., 2009).

These properties are regulated by critical
characteristics exhibited by nanoparticles
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and they include their size, shape
distribution, lower ftoxicity and high
surface-to-volume ratio (Sha et al., 2015;
Stankic et al., 2016). Nano-particles have
different applications in catalysts, sensors,
electronic components, diagnostic
imaging, pharmaceutical products, drug
delivery, cancer therapy, cosmetic
industry and biosensors (Bhattacharya
&Mukherjee. 2008; Nel et al., 2006; Singh
et al., 2014).

Zinc oxide nanoparticles (ZNO NPs) can
be synthesized through different
technigues including microwave-assisted
synthesis, sol gel, spray pyrolysis, chemical
vapour  deposition,  co-precipitation,
thermal decomposition, hydrothermal
and combustion methods, wet chemical
route, vapour phase process,
precipitation and sonochemical method
(Peralta-Videa et al., 2016; Hu et al., 2010;
Wang, et al., 2014; Chen et al., 2015; Tien
et al.,, 2013; Khorsand, et al., 2013; Omri,
et al., 2014; Khorsand, et al., 2011; Wang
et al., 2010). These chemical methods of
synthesis are not environmentally friendly
due to their chemical toxicity to the
environment and high energy demand.
Because of these draw backs, green
synthesis or biosynthesis using environ-
mentally friendly microorganisms (plant
genus, biodegradable polymers
(chitosan), bacteria and fungi) has been
accepted as a promising technique to
remedy the constraints accompanied
with the above-mentioned methods
(Sundrarajan et al., 2015; Olad et al.,
2018). Biosynthesis often involves the use
of plant extracts in single steps, clean,
safe and cost effective approach [24]. Of
late, plant extracts are employed and
utiized due to their availability,
biocompatibility, stability, as well as their
ability to serve as capping agents for
stabilization of the NPs (Ahmed et al,
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2016; Sultanabad et al., 2018; Ganbari et
al., 2017).

Biosynthesized ZnO NPs used for
antibacterial purposes have several
modes of action. First, they disrupt the
integrity and potential membrane of the
bacteria. Secondly, the ZnO NPs form
reactive oxygen species (ROS) and
induce nitfrogen reactive species to inhibit
several specific enzymes and finally
cause the death of the cell. ZnO NPs
could also generate hydro-gen peroxide;
penetrate and cause injury to the cell
membrane and subsequently prevent the
development of the cells [34]. This is as a
result of the affinity between ZnO and
bacterial cells (Dobrucka &
Dugaszewska. 2015). ZnO NPs are
considered ideal potential antibacterial
reagent to replace some antibiotics due
to selective toxicity (Shah et al., 2015;
Sumdaramurthy & Parthiban. 2015) as
well as their effective inhibition of some
bacteria such as dehydrogenase (Reddy
et al., 2014).

2. Materials and Methods

2.1 Plant Collection

Stem-back of Barringtonia asiatica were
collected from University  Malaysia
Sarawak in June 2016. The fresh stem-bark
of the B.asiatica plant species were dried
under room conditions for two weeks and
grounded into powder form before been
processed for extraction.

2.2 Preparation of Plant Extracts

Solvent extraction method was used as @
technique to get the exiracts from the
fresh stem-bark of the B.asiatica as
reported by Fasihuddin et al. (2010). A
weighed mass of 1000 g each of the
grounded stem-bark samples was soaked
in methanol in a ratio of 1:3 at room
temperature for 48 hours. The mixture was
filtered to obtain the filirate using a filter
paper and the residue was re-extracted
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with fresh methanol for another 48 hours
and filtered. All the filtrates (extracts)
were composited and rotary evaporated
using Heidolph Laborota 4000 to obtain a
concentrate of methanol crude extract.
2.3 Synthesis of ZnO Nanoparticles

InO NPs were prepared with some
modifications. A weighed mass of 9.15 *
0.1 g (0.05 mol) of Zn (CH3COQO)2:2HO
and 2.80 + 0.1 g of KOH were each
dissolved in 50 ml of absolute ethanol
((HMBG Chemicals) in a 250 ml Schott
bottle and heated under 60 + 2 °C with
constant stiring using Electric  Stirring
Hotplate (FAVORIT). After total dissolution
of the two solutions, the KOH solution was
drained drop wise from a burette into the
In (CH3COO) 2:2H20 solution slowly at 60
* 2 °C temperature with vigorous stirring in
order to adjust the pH of the solution to
12. The stirring was done for an hour until
white precipitate  of zinc oxide was
formed. A measured volume of 50 ml
each of the organic plant stem-bark
extracts of B. asiatica from a burette were
allow to drain drop wise into each mixture
separately under constant stirring at 20 +
2 oC temperature with a magnetic stirrer
for 3 hours. The solutions were allowed to
cool at room temperature where the
precipitate was separated from the
supernatant by centrifuging at 4000 rpm
for 30 minutes using Fleta 5, Hanil. The
solid zinc oxide precipitate  was
thoroughly washed and dried under hot
air in an oven at a temperature of 80 °oC
for four hours, cooled in a desiccator
before been preserved in air-tight
container for characterization Umaru et
al., 2018).

2.4 Characterization and Instrumental

Analysis of ZnO Nanoparticles

Isaac John Umaru

Different  characterization  techniques
were employed to determine the
existence and purity of the synthesized
ZnO NPs.

UV-Vis Spectra Analysis

The optical property of the synthesized
InO NP sample was determined by
measuring its  maximum  absorbance
using UV-Vis spectrophotometry (UV-1800
SHIMADZU). The NPs was dispersed in 95 %
Absolute ethanol and sonicated for 10
minutes before the absorbance analysed
in the range of 300-400 nm.

Scanning Electron Microscopy (SEM)
Analysis

The morphology of ZnO NPs was
determined using scanning electron
microscopy  (SU3500, Hitachi)  with

spectral imaging system Thermo Scientific
NSS (EDS) and detector tape (BSE-3D)
with ~acceleration voltage of 10.0 kV,
working distance of 11.6. mm and a
pressure of 40 Pa. Before the SEM
imaging, the dry powdered solid ZnO NPs
were coated on an aluminium plate with
the help of adhesive membrane on the
aluminium plate.

Transmission Electron Microscope (TEM)

Analysis
The morphological features especially the
size and shape of ZnO NPs was

determined using TEM (JEOL JEM-1230,
Japan). Dry powdered ZnO NPs were first
diluted with absolute ethanol (95%) and
sonicated with ultrasonic cleaner (EIma,
Germany) for 10 minutes. A volume of 4 ul
of the solution sample was loaded onto a
Foamvar film Copper grid (FF300-Cu)
before being observed under TEM.

X-ray Diffraction (XRD) Analysis

The biosynthesized samples from the two
precursors of the plant species were
characterized using X-ray Diffraction,
XRD, (Xpert Pro MPD PW3040/60) for their
crystal structure and crystallite  size.
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Diffraction patterns from the XRD analysis
were obtained using X-ray diffractometer
with Cu-Ka radiation of 40 kV and 30 mA
with step size of 0.017°.

Fourier Transform Infra-Red Spectroscopy
(FT-IR) Analysis

Surface functional groups present in the
synthesized ZnO NPs was analysed using
FT-IR (Thermo scientific Nicolet iS10, US)
with spectral range of 4000-400 cm-1 at a
resolution of 4 cm-!. The characterization
involved mixing the dry powdered ZnO
NPs with Potassium bromide (KBr) in a
ratio of 1: 19 Yang et al., 2009). The
sample was then placed in the metal
hole, pressed until the sample was
compressed inside the hole which was
used for the analysis.

Energy-dispersive X-ray Spectroscopy
(EDX) Analysis

The purity of the ZnO NPs was determined
with EDX (JEOL 6390LA, Japan). The ZnO

Isaac John Umaru

NPs were diluted with absolute ethanol
(95%) and sonicated with ultrasonic
cleaner (Elma, Germany) for 10 minutes.
Then, 4 ul of the liquid sample was loaded
onto an aluminium plate before being
analysed with the EDX.

Atomic Absorption Spectroscopy (AAS)
Analysis

Confirmation of the presence of Zinc in
the synthesized samples was carried out
using AAS. A known concenftration of the
sample was prepared and analysed for
the presence of the elemental Zinc using
AAS (iICE 3000 Series AA, Thermo
Scientific). Air-acetylene was used as fuel
at approximately 2300 °C and flowed at
0.2 L/min. Doubled-beam optics with
monochromator reduced the detection
limits and provided higher accuracy. The
various parameters used in the analysis
are illustrated in Table 1.

Table 1: AAS parameters used in the analysis of the synthesized ZnO samples

Parameter Characteristics
Wavelength (nm) 213.9

Flame type Air-C2H2

Nebulizer uptake (s) 4

Burner height (mm) 14.2

Lamp current (%) 75

Rescale limit (%) 10

Standards (mg/L) 0.3000, 0.6000 and 1.000
Acceptable fit 0.995

Detection limit (mg/L) 0.0033

2.5 Preparation of Test Samples

The synthesized ZnO nanoparticle was
tested using disc diffusion method on
nutrient agar medium Umaru et al., 2018).
The preparation of test samples follows
the procedure reported by, , Umaru et al.
(2019) where 1000 ug/mL stock sample
from the synthesized ZnO sample was
prepared and from which serial diluted
concentrations of 25, 50, 100, 250, 500,
and 1000 ug/ml were obtained for the
study.

2.6 Preparation of Bacteria Broth

The bacteria used for the activity of the
biosynthesized ZnO NPs were obtained
from the stock culture provided by
Virology Laboratory, UNIMAS (Universifi
Malaysia Sarawak). The procedure for
bacteria broth preparation follows the
one reported by, Umaru et al. (2020)
where a weighed mass of 2.60 g of the
dried broth was dissolved (in 200 mL
deionized water) and autoclave at a
temperature of 121 °C. The bacterial was
incubated with  a shaker at a
temperature of 37 °C, Umaru et al.
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(2018b) for 16 h. The optical density (OD) chloramphenicol were used as negative
of the bacterial broth after incubation and positive controls respectively. Each
was computed by uv Mini of the test samples were tested in
Spectrophotometer (1240 SHIMADZU) at tfriplicate for the bacterium used. The
wavelength 575 nm and compared fo plate samples were then incubated at a
the standard (0.6-0.9). temperature of 37 °C for 24 h before the
2.7 Plate Inoculation inhibition zone around every sample disc
Inoculation of the bacteria for this study being examined. The inhibition zone was
follows the procedure reported by Umaru computed in diameter (mm) to show the
et al. (2020) where 1 mL of the prepared presence of anfibacterial activity for all
broth was streaked over the entire agar the samples compared to the positive
plate surface in four different directions control.

using sterile cotton bud. A 10 pyL volume 2.8 Statistical Analysis

of the organic test extract of The inhibition zone diameter data were
concentrations 25, 50, 100, 250, 500 and computed using one-way analysis of
1000 ug/mL were each pupated onto the variance (ANOVA) with  differences
prepared discs (6 mm diameter) and considered at P value < 0.05.

gently pressed onto the agar plate and 3. RESULTS AND DISCUSSIONS

left for 10 min at room temperature. A Morphological Analysis

pupated disc with methanol and 30 ug of UV-Vis Analysis

Figure 1 displays the UV-Visible absorption spectrum of synthesized ZnO NPs from methanol extracts of B- asiatica
using ZnCl; and (ZnCHsCQOO).-2H,0 as precursor in the range of 300-400 nm. Mohammadi-Aloucheh et al., 2018;
Shankar & Rhim. 2017).
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Figure 2: UV-Visible spectra of ZnO NPs synthesized with ZnCl, (1) and Zn (CH3C0OOQ)2-2H;0 (1) from methanol
extract of B. asiatica stem-bark.

In this our study, the results showed the absorption peak for the synthesized ZnO NPs to be in conformity with the
range of light absorption of ZnO NPs, which is 360-380 nm, this also agree with the report of Nagarajan &
Arumugam. (2013).

SEM Analysis

The micrographs of ZnO nanostructures from extracts of Barringtonia asiatica using ZnCl, and Zn (CH3zCOOQ),-2H,0
as precursor showed high aggregation of NPs with spherical shape (Fig 3) as similar to structures documented by
Shadrokh et al. (2007)
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Figure 3: SEM micrographs of ZnO nanostructures synthesized with ZnCl; (1) and Zn (CHsCOO) 2-2H,0 (I1) from
ethanol extract of B. asiatica

The result of the SEM analysis showed that the stem-bark crude extract affected the shape of the nanoparticles
produced. The aggregation is assumed to be due to the polarity and the electrostatic attraction of ZnO nanoparticles as
reported by Divya et al. (2013). This also agrees with the study of Vaccinium arctostaphylos L. fruit extract which was
used in synthesizing ZnO NPs using zinc nitrate as precursor, nearly spherical shaped structures were produced
(Mohammadi-Aloucheh et al., 2018)

TEM Analysis
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Figure 4: TEM image of ZnO nanostructure synthesized with ZnCl; (I) and Zn (CH3;COOQ) »-2H,0 (1) from methanol
extract of B. asiatica stem-bark.
The TEM result conforms to the result obtained by similar studies by Geetha et al. (2016). On the other hand, ZnO
NPs synthesized from B.asiatica using the two precursors gave irregularly shaped structures of polyhedron (Fig 4 | &
I1) as similar to results by Zheng et al. (2015), when Corymbia citriodora leaf extract was used in the synthesis of
ZnO. The average particle size realised in this study for the above samples were 70.11 nm and 83.76 nm for ZnCl, and
Zn (CHsCOO) 2-2H,0 respectively which was in line with reported particle sizes determined by Daphedar & Taranath.
(2018) and Khatami et al. (2018).

XRD results
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Figure 5: XRD patterns of ZnO nanostructures synthesized with ZnCl, (1) and Zn (CH3COO) »-2H,O (II) from
methanol extract of B. asiatica stem-bark

Table 2: Average crystallite size calculation for B. asiatica extracts with ZnCl; as precursor

20 hkl FWHM D (nm)
(D)

31.8 010 0.3637 22.16332
34.7 002 0.5933 13.61352
36.4 011 0.6597 10.74534
47.8 012 0.4456 16.33426
56.8 110 0.6396 11.36674
62.9 013 0.2598 26.33425
68.0 112 1.2672 4.886735

Average crystallite size = 15.06

Table 3: Average crystallite size calculation for B. asiatica Zn (CH3zCOO) ,-2H,0 as precursors.

20 hkl FWHM D (nm)
B)

31.6 010 0.2897 26.44452
34.3 002 0.4633 17.32335
36.1 011 0.5246 13.89947
47.3 012 0.3412 21.78696
56.5 110 0.3938 18.44633
62.7 013 0.5196 13.42353
67.7 113 0.6336 11.12318

Average crystallite size = 17.49

XRD
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X-ray diffraction was further conducted
to confim the ZnO phase of the
nanoparticles. The patterns are shown in
Figure 4 where the FWHM value for every
peak assigned for particle size calculation
are also shown in Table 1. The crystallite
size of the nanostructures was obtained
using Debye-Scherer's formula;

— KA
D h (Proosd)
(1)

B = VB2rwHwm — P

(2)

Where; D - crystallite size, — wavelength of
radiation, K - shape factor = 0.89, p -the
peak broadening after removing the
instrumental broadening, B(FWHM) is the
full width half maximum of the diffraction
peak and RO is the correction factor for
instrumental broadening (0.07026). All
detectable peaks can be indexed to ZnO
wurtzite  structure  with  ICSD  Number
(ICSD: 98-000-9346) and PDF Number
(Experimental and calculated powder
diffraction data) of 35-1451 and 01-075-
0535 respectively.

The average crystallite size of B. asiatica
extracts with - ZnCl, and Zn (CH3COO)
2:2H2O as precursors ZnO was found to be
15.06 nm and 17.49 nm

FTIR results

FTIR was employed for the determination
of the functional groups on the
biosynthesized ZnO NPs in the range of
400-4000 cm-1 as illustrated in Figure 5
and Figure 6.

Isaac John Umaru

The presence of functional groups such
as alcohols, phenols, amines, carboxylic
acids from the organic extract from the
FTIR results can interact with the zinc
surface and aid in the stabilization of
particles. The spectra peaks observed
between 440-458 cm-! corresponds to the
InO bond stretching vibrations for all the
synthesized samples.

The broad absorption peaks was
observed at 3745.91-3012.74 cm! in the
sample represent the stretching vibration
mode of —-OH groups. Though, the peaks
are very strong in the case of ZnO NPs
synthesized with ZnCl, (Fig 5), similar
peaks were observed in ZnO NPs
synthesized with Zn (CH3COOQ) 2:2H.0 (Fig
6). This could be as a result of same
concentration levels of phytochemical
compounds present in the plant species.
Table 4  summarizes the different
absorption peaks identified compared
with some previous studies.
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Figure 6: FT-IR spectra of ZnO NPs
synthesized with ZnCl, from methanol
extract of B. asiatica stem-bark
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Figure 7: FT-IR spectra of ZnO NPs synthesized with Zn (CH3COO) »-2H,O from methanol extract of B. asiatica
stem-bark.

Table 4: FT-IR spectral peaks of synthesized ZnO NPs from methanol extracts of stem-bark of B. asiatica using ZnCl;
and Zn (CHsCOO) »-2H0 as precursor.

Plant Zn-0O c-Cl C-N c=C Cc=0 N-H =C-H C-C O-H Ref

B.asiatica stem-bark | 440.15 | 728.12 | 1044.47 3012.72 3388.36 | study

ZnClz

B.asiatica stem-bark | 432.80 1047.07 | 1579.02 | 1630.31 680.38 3485.52 | study
Zn(CH3C00)2-2H20

Corymbia citriodora 1053 1520 1620 - 1431 | 3300 (43)

leaves (Amine)

Trifolium pretense 515 - 2168 1383 2345 (34)

flower

EDX and AAS Analysis effect of the constituents of the ZnCl, and
The elemental composition of the In (CH3COOQ) 2:2H2O precursor. From the
synthesized ZnO NPs revealed the analysed samples, the average

presence of Zn, O and C as the main
constituents in the samples. Although
some fraces of Chlorine could be
identified in (Fig 7) which may be due to

component of Zn, O and C present was
65.78%, 16.38%, 11.86% and 70.49%,
15.32%, 12.26% from the two precursor
respectively as illustrated in Table 3. This
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result is in conformity with the study by
Mohammadi-Aloucheh et al. (2018). The
AAS detected elemental Zinc at 214.8 nm
wavelength indicating the presence of

s

Isaac John Umaru

the ZnO in the synthesized NPs. The
calculated average percentage weight
of Zn in the analysed samples using AAS

technique was 72.16%.
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Figure 8: EDX analyses of ZnO NPs synthesized with ZnCl, from methanol

Table 3: Elemental composition of synthesized ZnO NPs of B. asiatica stem-bark

II

xtract of B. asiatica stem-bark

Sample Zn % 0% C%
B. asiatica stem-bark (ZnCl2) 65.78 16.38 11.86
B. asiatica stem-bark (Zn (CHsCOO) ,-2H,0) | 70.49 15.32 12.26

Antibacterial potentials

The zone of inhibition against the selected bacterial result of the activity of the ZnO NPs is as shown in Tables 4 and

5.
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Table 4: Effect of B. asiatica zinc chloride (ZnO) nanoparticle from Stem-bark extract on Escherichia coli (Gram—ve), Staphylococcus aureus, (Gram +ve),
Pseudomonas aeruinosa (Gram —ve), Bcillus anthracis (Gram+ve) and Klebsielia Pneumonia (Gram +ve): Precursor ZnCl;

Extract
Concentration (pug/ml) Plant Part E. coli -ve S. aureus,+ve P. aeruinosa -ve B. anthracis +ve | K. Pneumonia +ve
Control 3.00+£111 3.00£1.05 3.12+£0.03 3.10+£0.22 3.09£0.23
25 Stem bark 0.33+0.06 0.83 £0.062 0.34£0.22 0.50£0.13 0.34+£0.11
50 Stem bark 1.33+0.17 1.37 £ 0.15% 0.69+£0.11 0.60£0.14 0.57£0.13
100 Stem bark 1.89+0.10 241 +0.13? 0.87£0.11 0.95 £ 0.05 0.77 £0.13
250 Stem bark 247 +£0.12 3.53+£0.112 152 +0.15 1.33+0.15 0.94 £0.27
500 Stem bark 2.79+£0.19 3.83+£0.162 2.53+0.17 1.68 +0.16 1.14 +0.06
1000 Stem bark 3.55 +0.09° 3.99 £0.17° 2.78 +0.11° 2.39+0.13° 2.63 +0.10P

Values are Mean + SD for three determinations
aSignificantly (p< 0.05) higher compared at the same concentration in each row
bSignificantly (p< 0.05) higher compared at the same concentration in each column

Table 5: Effect of B. asiatica zinc chloride (ZnO) nanoparticle from Stem-bark extract on Escherichia coli (Gram-ve), Staphylococcus aureus, (Gram+ve),
Pseudomonas aeruinosa (Gram-ve), Bcillus anthracis (Gram+ve) and Klebsielia Pneumonia (Gram+ve): Precursor Zn (CH3COO) »-2H,0

Extract
Concentration (ug/ml) Plant Part E. coli -ve S. aureus,+ve P. aeruinosa -ve | B. anthracis +ve | K. Pneumonia +ve
Control 3.00+1.11 3.00+1.05 3.12+0.03 3.10+£0.22 3.09+£0.23
25 Stem bark 0.42+0.04 0.66 £ 0.142 0.57+£0.13 0.45+0.14 0.56 £0.22
50 Stem bark 0.53+0.34 0.93+1.13 0.77 £0.182 0.67 £0.05 0.99£0.122
100 Stem bark 0.73+0.07 147 +0.17 1.44+0.162 0.88+0.21 1.57 £ 0.162
250 Stem bark 0.99+0.19 2.53+0.15% 2.10+£0.17 1.19+0.19 2.11+£0.12
500 Stem bark 1.17+£0.13 255+0.14 2.55 +0.10 1.57+£0.15 2.58 £ 0.062
1000 Stem bark 1.59 £0.18° 2.86 +0.08° 3.590 +£0.12° 2.58 £0.09° 3.20+0.10°
Values are Mean + SD for three determinations
aSignificantly (p< 0.05) higher compared at the same concentration in each row
bSignificantly 0.05) higher compared at the same concentration in each column
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During the past two decades the
research for biosynthesized
nanotechnology for reliable antimicrobial
medication was accelerated because of
the increased cases of resistant of
bacterial, viral strains against medication.
Resistance of bacterial strains against
antibiotic and on the other hand,
characteristic exhibited by nanoparticles
such as small size, surface areaq, surface
reactivity, charge and shape
necessitated for the study to produce
biosynthesized drugs.

From the results of ZInCl, and In
(CH3COQO) 22HO as precursor of B.
asiatica  nanoparticles, inhibition  of
selected bacteria increased  with

increasing concentration (25-1000 ug/mil).
From Table 4 Staphylococcus aureus
recorded the highest inhibition of 3.99 %
0.17 mm at 1000 pg/ml of Barringtonia
asiatica stem-bark of ZnCly precursor.
Conversely Bacillus anthraces (Gram+ve)
recorded the least inhibition of 2.39 + 0.13
mm with increasing concentration. From
Table 5 ZnO NPs from Zn (CH3COO)
2:2H,O as a precursor gave an inhibition
3.59 + 0.12mm in Pseudomonas aeruinosa
(Gram -ve), higher than the control and
least inhibition was observed of 1.59 +
0.18 mm in Escherichia coli with
increasing concentration from at 1000
ug/mi.

In the case of Gram-negative bacterial
used in this study Pseudomonas aeruinosa
was reported to have higher inhibition
among the two precursors used. The
variation in morphological compositions
between the Gram -ve and Gram +ve
bacteriac may be the factor for the

Isaac John Umaru

variations in  microbes (antibacterial)
sensitivity. Moreover, concentrafion and
nature of the ZnO NPs has tremendous
impact on the activity of the bacterial
resulting in  the damaging of the
membrane and cytoplasmic contents
(Divyapriya et al., 2014). It may be that
the binding capacity of chemical
constituents to the precursor and the
antioxidant contents varies.

Conclusions

This paper details the synthesis of ZnO and
In (CH3COO) 2:2HO NPs through green
chemistry using Barringtonia asiatica
stem-bark extract which confirm the
presence of ZnO in samples through FT-IR,

AAS, XRD, and UV-Vis techniques.
Morphologically the SEM micrograph
recorded  spherical and flake-like

Nanostructure. While the TEM recorded a
fair with an average particle size of 44.36
nm and 33.16 nm for ZnCl, and ZIn
(CH3COO) 22H0 respectively. On the
other hand, crystallite size from XRD
analysis was in the range of 14.69-84.26
nm. The crystalite size and the
homogeneity of the ZnO and In
(CH3COO) 2:2H20 were influenced by the
amount of extract used during the
synthesis. Using the two precursors, ZnCls
and Zn (CH3COOQO) 2:2H,O gave a good
antimicrobial activity. The results proved
that the methanol extract B. asiatica
stem-bark sampled which was
biologically synthesized with ZnO NPs
using two precursors (ZnCl and ZIn
(CH3COO) 2:2H.O) showed potential
antibacterial  activity  especially  in
Staphylococcus aureus recorded the
highest inhibition of 3.99+0.17 mm and
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Pseudomonas aeruinosa (Gram -ve) of
3.59+0.12 mm, higher than the control.
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