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cover extracts of L. leucocephala. Free radical scavenging activity was
determined by 2,2-Diphenyl-1-Picrylhydrazyl (DPPH) Assay and
reducing power by Ferric Reducing Ability of Plasma (FRAP) Assay.
*Corresponding Author Total flavonoid was determined by using Dowd’s methods while total
Vipin Kumar Verma phenolic content by Folin-Ciocalteu’s method. Anti-bacterial activity
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ethanolic leaf extract showed better anti-oxidant and anti-bacterial
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Sciences, New Delhi- potential than the pod cover methanol and ethanol extract. Furthermore,
110029. there was increased flavonoid and phenolic content in the leaf extract.
Thus, we infer that due to the presence of secondary metabolites (phenol
and flavonoids) in the leaf extract, it can serve as a potential source of natural anti-oxidant and

anti-bacterial agent.
KEYWORDS: Leucaena leucocephala, Anti-bacterial, Anti-oxidant, Flavonoid, Phenolic.

INTRODUCTION

In our body, highly reactive free radicals such as hydroxy radical, superoxide anion and
singlet oxygen are generated during normal metabolism. Generally, these free radicals are
neutralized by endogenous anti-oxidants. When there is increased production of free radicals,
there is depletion of anti-oxidants.™ These free radicals then cause damage to lipids, proteins

and DNA leading to various diseases such as myocardial infarction, asthma, diabetes,

www.wipr.net | Vol 9, Issue 13,2020. | 1SO 9001:2015 Certified Journal | 876



Verma et al. World Journal of Pharmaceutical Research

neurodegenerative disease and cancer etc.l’) Thus, anti-oxidants are required either to

neutralize or to scavenge these free radicals.

Since ancient times, medicinal plants have been used to prevent or treat diseases. Various
studies have established their role as natural anti-oxidants.®* Even in modern system of
medicine, people prefer to use plant products as they are easily accessible, less costly and are
safer than synthetic compounds. Plants are rich source of various secondary metabolites such
as phenol, flavonoids, alkaloids, glycosides, tannins etc. Studies have shown the phenol and
flavonoids present in different plant parts have protected against diseases caused by oxidative

stress.[>®

Leucaena leucocephala (L. leucocephala; Family: Fabaceae) is a small tree or shrub,
commonly known as Kubabul in India. It is native to southern Maxico and northern central
America and distributed to Asia, South America, Europe, Africa and areas with warm
climate.l It is mainly used a livestock fodder due to high protein content.!®! In various
countries, pods and leaves of Leucaena are consumed by human as vegetables, soup and
salads.!”] It is used as antihelminitic, anti-diabetic, abortifacient, anti-proliferative, anticancer,
anti-inflammatory and anti-oxidant.™ Experimental studies have demonstrated anti-oxidant
and anti-diabetic activities of seed and leaf extract.***? Previous studies have reported the
antihelmintic and cytotoxic activities of L. leucocephala pod cover extract.*3**!

As this plant possess various medicinal properties so, in this study, we evaluated the anti-

bacterial and anti-oxidant potential of leaf and pod cover extracts of L. leucocephala.

MATERIALS AND METHODS

Reagents

Antibiotics (Ampicillin and chloramphenicol) discs were purchased from HiMedia
Laboratories Pvt. Ltd., Mumbai, India. All other chemicals used in the experiment were of

analytical grade and procured from Sigma Aldrich, USA.

Plant material collection and extraction

L. leucocephala leaves and pod covers were collected from the Sri Venkateswara College,
University of Delhi, New Delhi, India. After collection, plant parts were washed thoroughly
with water and dried in shade at room temperature (RT). Dried plant material was grounded
and then passed through 1 mm sieve. Sieved powder (10 gm) was dissolved in methanol &
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ethanol (100 ml) respectively and stirred overnight on magnetic stirrer (200 rpm). After that,
it was passed through Whatman® no. 41 filter paper. Filtrate was dried with rotary
evaporator (Labcone Digital rotary evaporator, EW-28630-10) at 40°C and stored at —20°C
till further use.

Determination of anti-bacterial activity

Bacterial culture

Anti-bacterial activity of plant extracts were estimated using freshwater bacterial [Aeromonas
hydrophila (MTCC 1739), Escherichia coli (MTCC 1575), Enterococcus faecalis (MTCC
2729), Pseudomonas aeruginosa (MTCC 1034), Staphylococcus aureus (MTCC 3160)] and
marine water bacteria [Vibrio anguillarum (kind gift from Debra L. Milton, Professor,
Department of Molecular Biology, Umea University, Umea, Sweden) and Vibrio harveyi
(MTCC 7954)]. Bacteria were inoculated in conical flasks containing 50 ml Luria-Bertani
culture media (pH 7.4) containing 1% or 2% NaCl (for freshwater bacteria and marine water
bacteria respectively). The inoculated bacterial flasks were allowed to grow overnight at
37°C with gentle orbital shaking (200 rpm).

Disc diffusion assay (DDA)

For DDA, standard inoculum of 1x10° was prepared in 1.5% sterilized agar plates with 1%
NaCl for fresh water bacteria and with 2% NaCl for marine water bacteria. Sterile circular
paper discs (thickness 1 mm; diameter 6 mm) were impregnated with 20 ul plant extract (200
100 and 50 ug per disc) prepared in 0.2% DMSO and placed on agar plates. DMSO (0.2%)
and antibiotics [Ampicillin (10 pg per disc), Chloramphenicol (30 pg per disc)] were used as

negative and positive control respectively.

Determination of anti-oxidant activity

2,2-Diphenyl-1-Picrylhydrazyl (DPPH) Assay

Anti-oxidant activity of extracts was determined using DPPH radical scavenging method
[Brand-Williams et al. (1995) modified by Miliauskas et al. (2004)].%"1 300 ul of
methanolic solution of DPPH (6 x 10™ M) was added to 10 pl of freshly prepared respective
extract (0.5 mg/ml) in a 96 well microtiter plate. Plate was incubated at 37°C for 20 min. and
absorbance was measured at 515 nm. Methanol/ethanol solutions were used as respective
control. Free radical scavenging activity of plant extract was calculated as percentage

inhibition using standard formula [(Ag-As)/Ag] x 100; where Ag was absorbance of blank
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and As was absorbance of sample.[***®! Samples were processed in quadruplicates in this

assay.

Ferric Reducing Ability of Plasma (FRAP) Assay

Reducing ability of extracts were determined using FRAP assay. To the 10 pl of respective
extract solution (0.5 mg/ml), 30 pl of distilled water and 300 pl of freshly prepared FRAP
solution [containing 10 parts of 300 mM acetate buffer (pH 3.6), 1 part of 10 mM TPTZ
(2,4,6-tripyridyl triazine) in 40 mM HCI and 1 part of 20 mM ferric chloride] was added and
incubated at 37°C for 30 min. Acetate buffer was used as control. A standard graph was
plotted by serial double dilution of ferrous sulphate (20.0 to 0.009 mg/ml) as substrate.
Absorbance was taken at 593 nm and reducing activity of extract is represented as millimoles

of Fe®*/mg of the extract.

Measurement of Total Phenolic Content (TPC)

The Folin-Ciocalteu’s method was used for measurement of phenolic content in extracts.” 0.5
ml Folin-Ciocalteu’s Phenol reagent and 1.5 ml distilled water was added to 1 ml of extract (2
mg/ml) followed by addition of 20% sodium carbonate solution (1.25 ml). Solution was
incubated for 2 hrs in dark at 25°C with intermittent shaking and absorbance was taken at 760
nm. A standard graph was plotted using serial double dilutions of gallic acid (20-0.5 ug/ml).“g]
Total phenolic content is expressed as the pg of gallic acid equivalent flavonoid present per

mg of extract.

Measurement of Total Flavonoids

Dowd method was used for measurement of total flavonoids in both the extracts of leaf and pod
cover.™ 1 ml of 2% Aluminum tri-chloride solution (prepared in methanol) was added to 1 ml
of plant extract (10 mg/ml) at RT. Absorbance was recorded at 415 nm with methanol/ethanol
solution as control (carrier blanks).*®" Flavonoid concentration was calculated using serial
double dilution of standard quercetin (8.33-0.032 mg/ml) and expressed in pg of quercetin
equivalent flavonoids present per mg of the extract.

Statistical analysis
All values are represented as mean + SD. Data were analysed by Students t test and followed
by ANOVA using SigmaPlot 12.0 software. P value less than 0.05 were considered as

statistically significant.
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RESULTS AND DISCUSSION

Anti-bacterial activity of L. leucocephala extract

Table 1 represents the anti-bacterial activity of L. leucocephala leaf and pod cover extracts.
Methanol extract of leaf showed maximum sensitive against A. hydrophila (gram negative)
and ethanol extract was against E. faecalis (gram positive) bacteria. On the other hand, both
the leaf extracts shown least activity against V. harveyi (gram negative) bacteria. Pod cover
methanol and ethanol extract was maximum sensitive against S. aureus (gram positive) and
V. harveyi (gram negative) bacteria respectively at 200 g concentration whereas at other two
maximum against A. hydrophila and V. anguillarum (-) (gram negative) bacteria respectively.
Previously, Mohammed et al., 2015 reported the anti-bacterial activity of L. leucocephala leaf

extract.[??

Anti-oxidant activity of L. leucocephala extract

In this study, anti-oxidant potential of the extracts was estimated with DPPH and FRAP
assay. In DPPH assay, change in colour of DPPH solution depends on the ability of substance
to donate hydrogen atom or due to its radical scavenging capacity. When an anti-oxidant
added to DPPH solution, anti-oxidant changes its colour from violet (radical form) to
colourless (non-radical form) by donating a hydrogen atom. Pod cover methanol extract
showed anti-oxidant activity equivalent to the leaf methanol extract. However, leaf ethanol
extract shown significantly higher anti-oxidant activity than pod cover ethanol extract
(P<0.05). Both methanol extracts demonstrated significantly higher anti-oxidant activity than
their respective ethanol extract (Figure 1). FRAP assay indicates reducing ability of the
substance. Both leaf extract showed significantly (P<0.05) higher anti-oxidant activity than
their respective ethanol extracts (Figure 2). Thus, in both the assays, leaf extracts have shown
more anti-oxidant activity in comparison to pod cover extract. These results are supported by
the previous studies who reported the anti-oxidant activity of leaf extract.[>%!

Total flavonoid and phenolic content of L. leucocephala extract

Table 2 indicates presence of total flavonoid and phenolic content in the leaf and pod cover
extracts. Methanol and ethanol extracts of leaf extract contained more flavonoid content than
other extracts (P<0.05). Similarly, Phenolic contents were significantly higher in leaf
methanolic and ethanolic extract than pod cover extracts (P<0.05). Previous studies suggest
that anti-oxidant activity of plant could be due to presence of secondary metabolites in
different plant parts.?’ Flavonoids and phenols act as radical scavenger due to presence of

www.wipr.net | Vol 9, Issue 13,2020. | 1SO 9001:2015 Certified Journal | 880



Verma et al. World Journal of Pharmaceutical Research

hydroxyl group in their structure.” Accordingly, in our study, anti-oxidant activity of leaf
extract correlates with the increased flavonoid and phenol content in the extract. Previous
study suggested that the presence of phenolic and flavonoid compounds in the L.

leucocecphala leaf was responsible for its anti-oxidant potential.!*®!
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Figure 1: Anti-oxidant activity (DPPH assay) of L. Leucocephala leaf and pod cover
extracts. [*significant difference in ethanolic and methanolic extract of same plant part;
#significant difference in within the same extract of different plant part (leaf vs pod

cover)]
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Figure 2: Anti-oxidant activity (FRAP assay) of L. Leucocephala leaf and pod cover
extracts. [*significant difference in ethanolic and methanolic extract of same plant part;
#significant difference in within the same extract of different plant part (leaf vs pod

cover)]
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Table 1: Anti-bacterial activity of L. leucocephala leaf and pod cover extracts.

Plant Part Bacterial Strain Diameter of Zone of Inhibition (in mm) Standard Antibiotics
extract 200ul/disc 100pl/disc | 50ul/disc | Ampicillin | Chloramphenicol
Aeromonas 11.33 +
hydrophila (-) 12.67 £ 0.33 0.33* 9.90+0.21 6 9
E?Chemh'a coli | 7334017 |717£017 | 6.83+017 14 22
— | Enterococcus 11.33+0.33" | 9.17+0.17"| 8.17+0.17" 6 27
= faecalis (+)
= Pseudomonas # 9.33+
% aeruginosa () 11.33+0.33 0.337 7.83+0.17 22 27
iaigzg'?f)occus 11.17+0.17 | 9.67 +0.33" | 8.33+0.17 6 28
=] -
b Vibrio 817+0.17 | 7.33+0.17 | 6.67 +0.17 11 24
po anguillarum (-)
< Vibrio harveyi (-) | 7.83+0.17 | 7.17+0.17 | 6.60£0.10 7 26
o
[¢B)
3 Aeromonas 8.67 +
§ hydrophila (- 125+0.29 | 9.83+0.17 0.17% 6 9
i Escherichia coli fy 9.67 + 8.67 +
— (_) 11.5+0.29 0.17"* 0.17"* 14 22
Enterococcus e 12.83 + 10.83 +
S | faecalis (+) 14172017 0.17" 0.17* 6 2
© Pseudomonas # 8.50 + "
e *
£ aeruginosa () 12.5+0.29 0.2 8.17 +0.17 22 27
Staphylococcus 10.17 £ 8.83
aureus (+) 11.67£0.33 0.17 0.17* 6 28
Vibrio . 9.83 + 783+
anguillarum (-) 12.33+033 0.17* 0.17* 11 24
Vibrio harveyi (-) | 8.93+0.07"* | 7.83+0.17 | 6.83+0.17 7 26
Aeromonas 11.00 £
hydrophila (- 12.25 + 0.33 017+ 9.90 + 0.33 6 9
Escherichia coli " 983+ 8.83 =
0 10.33+0.17 0.17" 0.17" 14 22
S
¢ | - |Enterococcus 817+033 | 7.83+0.17 | 7.67+0.17 6 27
5 = faecalis (+)
it < Pseudomonas 8.17 +
8 § aeruginosa () 9.33+0.17 0.17% 7.33+0.17 22 27
iﬁ 232235"?;0“”3 12.67 +0.33"* | 8.67+0.33 | 8.17+0.17 6 28
) Vibrio 1033 +
(&) # . T #
§ anguillarum () 11.83+0.17 0.33" 8.50 + 0.29 11 24
2 Vibrio harveyi (-) | 10.33+0.33" [8.83+0.17" | 8.17 £0.17" 7 26
i
_ Aeromonas
=) hydrophila (-) 12.75+0.33 9.67+£0.17 | 8.83+0.33 6 9
< Escherichia coli
i 0 9.83+0.17 | 840+0.21 | 7.93+0.07 14 22
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Enterococcus - 11.33 % 1117 +

faecalis (+) 12.33£0.17 0.17* 0.17% 6 27

Pseudomonas 9.17+017 | 7.33+017 | 7.17+0.17 22 27

aeruginosa (-)

Staphylococcus 9.67 £

aureus (+) 11.67 £0.33 0.33* 8.33+0.33 6 28

Vibrio - 11.67 + 10.33 +

anguillarum (-) | 1207 £087 1 g g 0.33" 1 24
- : 11.33 + 9.33+

Vibrio harveyi (-) | 14.33 +0.33* 0.33%* 0.17"* 7 26

*significant difference in ethanolic and methanolic extract at same concentration of same
plant part; #significant difference in within the same extract of different plant part (leaf vs

pod cover)

Table 2: Total flavonoid and phenolic content of L. leucocephala leaf and pod cover

extracts.
Extract Total Flavonoid content | Total Phenolic content
Leaf
Methanol extract 38.19 + 2.91*# 57.40 + 4.79#
Ethanol extract 34.46 + 0.44# 69.05 + 1.98*#
Pod cover
Methanol extract 5.08 £0.93 26.96 £ 1.16*
Ethanol extract 7.28 £0.78* 13.98 £ 0.35

*significant difference in ethanolic and methanolic extract of same plant part; #significant
difference in within the same extract of different plant part (leaf vs pod cover)

CONCLUSION

Based on the results of present study, it can be concluded that L. leucocephala leaf extract has
higher anti-oxidant and anti-bacterial activities than the pod cover extract. These properties
can be attributed to presence of total flavonoid and phenolic compounds or other
phytochemicals in the leaf extract. Further in vivo studies are suggested to confirm their anti-

oxidant and anti-bacterial potential.
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