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Antimicrobial Effect of the Fractions Extracted
from a Lotus (Nelumbo nucifera) Leaf
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Dept. of Food & Biotechnology, Hoseo University, Asan 336-795, Korea

Abstract

In this study the antimicrobial activity of the extract from leaves of lotus (Nelumbo nucifera) was evaluated
in comparison with benzoic acid. The 70% ethanol extract was fractionated subsequently by hexane, chloroform,
ethyl acetate, butanol and water, and the antimicrobial activity of each dried fraction was tested by paper
disk diffusion method. The ethyl acetate fraction exhibited strong antimicrobial activity on the five strains
of food born bacteria e.g. Bacillus subtilis, Staphylococcus aureus subsp. aureus, Escherichia coli, Salmonella
Typhimurium and Pseudomonas fluorescens. The antimicrobial activity of the fraction was stronger than
benzoic acid and showed no appreciable difference between on Gm" and Gm~ bacteria. Heat treatment of the
fraction at 110°C for 1 hr did not change the degree of inhibitory effect. The ethyl acetate fraction showed
almost perfect growth inhibition on the tested strains at over 800 ppm.
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Table 1. List of microbial strains used for antimicrobial test

Strain ATCC

NO.

Grampositive  Bacillus subtilis 6633
Bacteria Staphylococcus aureus subsp. aureus 25923
Gramnegative Escherichia coli ' ' 23736
Bacteria Salmonella Typhimurium 10708
Pseudomonas fluorescens 21541
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Lotus (Nelumbo nucifera) leaf
Extract with
70% EtOH (1:10)

Extract
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Hexane

Hexane H,O
layer CHCl,

CHCl, H,0

EtOAC

EtOAC H,0

BuOH
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Fig. 1. Fractionation of antimicrobial extracts from a lotus
(Nelumbo nucifera) leaf.
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Table 2. Fraction yield from 70% ethanol extract of lotus

(Nelumbo nucifera) leaf by various solvents (%)
Solvent  Hexane Chloroform Ethy] Butanol Water
acetate
Fraction =g g, 13.37 175 3612 2317
yield

Table 3. Total phenol contents of fraction from 70% eth-
anol extract of lotus (Nelumbo nuczfera) leaf by various
solvents (mg/mL)

Solvents Total phenolic content
Hexane 0.278%
Chloroform 0.295°
Ethyl acetate 0.7617
Butanol 0.592"
Water 0.088"

UMeans with different superscripts differ (p<0.05).
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Table 4. Antimicrobial activity of different solvent fraction
from 70% ethanol extract of lotus (Nelumbo nucifera) leaf
and benzoic acid

Inhibition zone" (mm)
Fractions of solvent

- Benzoic
Hexane Chloro- Ethyl Buta- Water acid
form acetate nol
B. subtilis - - 15" 12° - 11°
S. aureus - - 13° 10° 10°
E. coli - - 15 0° - 11°
S. Typhimurium - - 14 12> - 12"
P. fluorescens -~ - 157 10° - 12°

by mg of fraction extract was absorbed into paper disk (48
mm) and the diameter (mm) of clear zone was measured.

Means in the same row with different superscripts differ
(p<0.05).

Table 5. Thermal stabilities of the EtOAc fraction of lotus
(Nelumbo nucifera) leaf for antimicrobial activity

Inhibition zone! (mm)

100°C, 1 hr 110°C, 05 hr 110°C, 1 hr
B. subtilis 15 14 15
S. aureus 13 14 14
E. coli 14 15 15
S. Typhimurium 14 14 14
P. fluorescens 15 14 15

Y4 mg of fraction extract was absorbed into paper disk (48
mm) and the diameter (mm) of clear zone was measured.
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Fig. 2. Inhibitory effects of ethyl acetate fraction of lotus (Nelumbo nucifera) leaf.
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