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Abstract

Eucalyptus spp. have been used as a traditionally for the treatment of disorders such as diarrhea,
peptic ulcer, hemorrhoid, inflammation, pulmonary and skin diseases. The aim of this study was to
determine of total phenolic content, antibacterial and antioxidant activities of polyphenol extracts
from plant leaves. Well diffusion assay was used to test antibacterial activity against
Staphylococcus aureus, Escherichia coli, klebsiella pneumonia and Pseudomonas aeruginosa.
DPPH radical scavenging activity assay was used to evaluate their antioxidant activity. FTIR and
HPLC techniques were used to identify polyphenol compounds in extracts. Total phenol content of
plant leaves extract were at 40.07, 50.30 and 82.64 mg of GAE/g in (0.1, 0.5 and 1) mg/ml of
extracts. Polyphenol extract from plant leaves exhibited significant at P value < 0.05 inhibition
against pathogenic bacteria. Polyphenol extract of the study have high level 75.84% with
significant at P value < 0.05 of antioxidant activities compared with ascorbic acid at 97.32% at
0.12 mg/ml of concentration. FTIR analysis of polyphenol fraction of the plant identified
functional groups such a phenolic— OH group stretching, C-H stretching, Aromatic C=C and
Aliphatic C-O in this fraction. HPLC results of extract showed specific phenolic compounds. It
could be concluded that the polyphenol of the part of the plant had a good antibacterial and
antioxidant effects.
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INTRODUCTION

Eucalyptus is a genus belong the family Myrtaceae. It is widely distiuted in different regoins
around the world with 800 species (Hassine et al. 2013). Eucalyptus spp., is grown in
Auwustralia and different places in the world (Singab et al. 2011). Plant leaves are known to use
several biological and pharmacological activities such as antioxidant and cytotoxic
(Meshkani et al. 2014), antimicrobial (Ghalem and Mohamed 2008), and anti-dermatophytes
(Falahati et al. 2005). Literature survey revealed the isolation and identification of some
chemical ingredients from different parts of the plant including eucalyptanoic acid (Begum et
al. 2002), flavonoids (Abd-Alla et al. 1980). The plant is being used sore throat and other
bacterial infections of the respiratory and urinary tracts (Bruneton, 1999). The poultice of the
leaves is applied over wounds and ulcers (Gill, 1992). Polyphenols are one of the most
numerous and diverse group of secondary metabolites that comprise an essential part of the
human diet and are of considerable interest due to their biological properties (Rasouli et al.,
2016). Seyyednejad et al. (2014) and Chuku et al. (2016) reported antibacterial activity of
extract of E. camaldulensis against as Staph. aureus, E. coli, and Pseudomonas aeruginosa.
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El-Ghorab et al. (2003) documented the leaves extract of this plant have antioxidant activity
by using ferric thiocyanate method.

The aim of this study is to determine the antibacterial, total phenolic content and antioxidant
activities of the polyphenol extracted of from this plant with HPLC analysis.

MATERIALS AND METHODS

Plant collection and Poyphenol extraction

The plant samples collected in the gardens of the University of Baghdad / Al-Jadriya, were
classified in the Department of Life Sciences / Faculty of Science / University of Baghdad.
Polyphenol of extract from the leaves were prepared according to Konte et al (2012). 50
gram of Plant leaves and plant culture were put in a of acetone and distilled water for 24
hours. The solutions were filtered through a filter paper Whatman No.1 and evaporated to
dryness under vacuum at 40°C by a rotary evaporator. The extracts were extracted with
hexane. Then, it evaporated under vacuum at 40° by a rotary evaporator. The extracts were
stored in amber glass vials at 4 °C until analyzed.

Determination of total phenolic contents

Total phenolic content of polyphenol extracts from the leaves of the plant were determined
spectrophotometrically using the Folin-Ciocalteu method described by Jayaprakasha et al.,
(2001). 0.4 ml of each sample was mixed with 2.0 ml of the Folin- Ciocalteu reagent (diluted
10 times), and 1.6 ml of 7.5% sodium carbonate solution. The total volume was adjusted to 5
ml by adding distilled water. The tubes were covered with parafilm and allowed to stand for
30 minutes at room temperature before the absorbance was read at 760 nm spectrometrically.

Agar well diffusion method

Antibacterial activity of polyphenol extract from leaves of the plant was determined by agar
well diffusion method according to National Committee for Clinical Laboratory Standards
(NCCLS, 1993). Inoculum containing 10® cfu/ml of each bacterial culture to be tested was
spread on nutrient agar plates with a sterile swab moistened with the bacterial suspension.
Subsequently, wells of 6 mm diameter were punched into the agar medium and filled with 50
ul of plant extract and allowed to diffuse at room temperature for 2 h. The plates were then
incubated in the upright position at 37° for 24 h.

Evaluation of Antioxidant activity

In order to obtain an indication of the antioxidant activity of the leaves of this plant, 5 ml of a
freshly prepared 0.004 % of 2,2-diphenyl-1-picrylhydrazyl (DPPH) in methanol was mixed
with 50 pl of different concentrations ( 0.2, 0.4, 0.6, 0.8, 1, 1.2) mg/ml, respectively in
distilled water, then the volumes were completed into (10 ml). The absorbance of each
dilution, after 2 hours, the solution was measured at 517 nm (Kedare and Singh, 2011).
Vitamin C was the antioxidants used as positive control. All tests were performed in
duplicate. The percentage DPPH reduction (or DPPH radical scavenging capacity) was
calculated as:
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% Reduction = (Abs DPPH — Abs Sample.) /Abs DPPH x 100

With the obtained values, a graphic was made using Microsoft Excel. The ICsy of each
extract (concentration of extract or compound at which inhibition 50% of DPPH) was taken
from the graphic.

Fourier transform infrared (FTIR) assay

Fourier Transform Infrared spectroscopy is a technique based on the vibrations of the atoms
of a molecule, an infrared spectrum is commonly obtained by passing infrared radiation
through a sample and determining what fraction of the incident radiation is absorbed at a
particular energy. The FTIR spectrum was recorded between 4000 and 400 cm-1(Singh et al.,
2011).

High-Performance Liquid Chromatography (HPLC)

The process of extracting and quantifying and qualifying the compounds was carried out by
analyzing the samples by HPLC as follows: Separation of alcoholic extract on FLC (Fast
Liquid Chromatographic) column (50x4.6 mm ID) C18-DB 3 um. the mobile phase used is
0.01 M Acetonitrile pH 8.2 pH at 55:45 V/ V with flow rate of 0.9 ml/ min and readings were
taken using UV at wavelength of 220 nm and at a temperature of 30 °C. 20 um was injected
into the HPLC column and the concentration of each compound was quantified by comparing
the peak area of the standard model curve with the samples to be measured. Separation was
carried out on a Shimadzu 10AV-LC high performance liquid Chromatography equipped
with a LC-10A pump, and the curves of the separated samples were observed by an (UV-Vis
10A-SPD spectrophotometer.

Statistical analysis

The data were analyzed using SPSS 16 software, and differences among means of treatments
were compared by using Fisher‘s Least Significant Differences (LSD) test as significant at p
<0.05.

RESULTS AND DISCUSSION

Total phenolic content

Several phenolic compounds have been studied for their biological properties and benefits to
human health, polyphenols are secondary metabolites of plant origin that are synthesized
from L-phenylalanine or L-tyrosine through the phenylpropanoid pathway (Kallscheuer et
al., 2017).

The polyphenol extracts of the plant were evaluated by using Follin-Ciocalteu’s reagent for
the determination of total phenolic contents. The statistical analysis between different
concentrations of the same extracts; there was a significant difference at p< 0.01 (Table 1).
The results of total phenolic content in the plant leaves extracts were observed at (40.07+
047, 59.30£ 0.57 and 82.64+ 0.89) in (0.1, 0.5 and 1) mg /ml respectively in the polyphenol
extracted samples (Table 1).
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Table 1. Total phenolic content of polyphenol extracts from Eucalyptus spp. leaves.

Eucalyptus spp. Concentration of the | Total phenolic contents
Extracts sample (mg of GAE/qQ)
Polyphenol of leaves extracts 0.1 mg/ mi 40.07£ 047 c

0.5 mg/ml 59.30+ 0.59 b

1 mg/ml 82.64+0.89 a

Gharekhani et al. (2012) found that the E. camaldulensis leaves extraction by microwave-
assisted extraction were much higher total phenolic content compare to other methods used.
Furthermore, the aqueous extraction of E. camaldulensis leaf presented the higher TPC
compared to that of alcoholic extracts. Collection samples of different regions in Burkina
Faso the different amounts of TPC depended on the specific region according to (Rosenda et
al., 2020). In this study, DPPH scavenging activity was very high in plant leaves. The value
was at 75.84% (IC 50: 0.45 mg/ml) in 1 mg/ml compared to for vitamin C at 97.13% (figure
1). According to the EL-Ghorab et al. (2003) studied the ethanol extraction by soxhelt of the
leave E. camaldulensis of antioxidant activity showed the high antioxidant activity compare
other organic solvents. Rosendal et al. (2020) showed DPPH result of E. camaldulensis
extract increased high antioxidant in south-west region in Burkina Faso compare to other
regions by using DPPH method.
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Figure 1. DPPH Radical Scavenging Activity percentage of polyphenol of plant leaves
extracts of with 1C50.

Otherwise Dairi et al. (2017) showed DPPH result of E. camaldulensis extract increased the
neutralization of DPPH and peroxyl radicals, even better than vitamins. Furthermore, the

antioxidant activity is expressed as a maximal inhibitory concentration (IC50). In this study
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the radical scavenging capacity (IC50) of vitamin C was 0.15 mg/ ml, while polyphenol
extracts the plant leaves was found to be (0.4 mg /ml) (Figure 1).

Antibacterial activity of Eucalyptus spp. leaves extracts

Table 3 shows the inhibition zones were seen on Staph. aureus with the inhibition zone (12
+ 0.57, 15 £ 0.59 and 19 + 0.28 mm) in concentration (25, 50 and 100 mg/ml) respectively
with a significant difference of (P <0.05), while the lowest effect was seen on P. aeruginosa
(Figure 3) with inhibition zone (0 + 0.33, 8 £ 0.55 and 10 £ 0.62 mm), otherwise the best
effect on E. coli and K. pneumonia in concentrations with inhibition zone (5 0.57 , 7 £ 0.12
and 12 £ 0.62 mm) in concentration (25, 50 and 100 mg/ml) respectively with a significant
difference (P < 0.05).

Table 2. Antibacterial activity of polyphenol extract of Eucalyptus spp. leaves

Concentration | Mean £ SE (mm)

(mg/mi) Staph. aureus | P.aeruginosa | E. coli K. pneumonia
25 12+057b +0.00 cO 7+£0.09b 5+057¢c

50 15£059b 8+055a 10£0.12ab | 7£0.12b

100 19+0.28 a 10+ 0.62a 17+0.33a 12+041a
LSD value 2273 * 3.061 * 2197 * 2.548 *

Means having with the different letters in same column differed significantly * (P<0.05).

Ishag et al. (2018) Founded that the effect of ethanolic extracts of E. camaldulensis showed
maximum antibacterial activity exhibited the highest inhibition effect against pathogenic
microorganisms in P. aeruginosa, K. pneumonia and C. albicans where a low inhibition
activities were observed using 50 mg/L of the leaves extract. Pandy et al. (2014) result
showed that the antibacterial activity of E. camaldulensis leaves extacted antibacterial
activity against six bacterial species Bacillus megaterium, Bacillus subtilis, Staphylococcus
epidermidis Staphylococcus aureus, Micrococcus luteus and E. coli using the agar well
diffusion method.

Fourier Transform Infra-Red (FTIR) of plant leaves

Results of the FTIR spectra of the polyphenol extracts of leaves of the plant revealed the
presence of different functional groups such as phenolic-OH group stretching, C-H
stretching, Aromatic C=C and Aliphatic C-O (figure 2). It has been reported by Horton et al.
(2019) that phenolic structures play a crucial role in bioactive it has been shown that these
radical scavenging activities of phenolic antioxidants are related to the phenolic O—H bond
dissociation enthalpy (BDE), ionization potential (IP), proton dissociation enthalpy (PDE),
proton affinity (PA), and electron transfer enthalpy (ETE).
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Figure (2): Infrared spectrum of polyphenol extract of plant leaves.

High-performance liquid chromatography (HPLC)

In this study, five phenolic compounds were detected (Gallic acid, Keaferol, qurecetin, rutin
and cummarin) in leaves extracts of thee plant (Figure 3) when compared with standard
compounds as shown in (Figures 3, 4, 5, 6,7 and 8). Bouayed and Bohn (2010) identified E.
camaldulensis has rich with bioactive molecules such as gallic acid, taxifolin, quercetin,
luteolin, and hesperidin.
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Figure 3. HPLC chromatogram of phenolic compounds in polyphenol extracts from plant
leaves.
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Figure 4. HPLC chromatogram of phenoic compounds standard gallic acid.
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Figure 5. HPLC chromatogram of phenolic compounds standard Keaferol.
[mAU]
— Fi\qurcetine ( 15 ppm ) - Detector 1
800
600+ a
[
5 1
g
g 4004 |\
<
|
200 \
|
P N \____
0 ; 3 6 8 10 12 14
Time [min.]
Figure 6. HPLC chromatogram of phenolic compounds standard qurecetin.
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Figure 7. HPLC chromatogram of phenolic compounds standard rutin.
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Figure 8. HPLC chromatogram of phenolic compounds standard cummarin.

CONCLUSIONS

In conclusion, this is study evaluated the antibacterial activity antioxidant properties and
HPLC analysis of poplyphenol extracts from this plant. Polyphenol extracts of plant had
antibacterial activity against all strains of test bacteria. Polyphenol extracts of this plant have
antioxidant activity with significant values of 1Cso. FTIR analysis of polyphenol fraction of
the plant identified functional groups. HPLC analysis of polyphenol extracted from the plant
identified important compounds which may be used to develop biopharmaceuticals against
infectious diseases and antioxidants source in future.
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