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In vitro and invivo Study of Banana Peel Extract Anti Toxicity
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Abstract

In this study, extraction of the banana peels were done by two solvent kinds and water. Cytotoxic activity
of the extracts were tested by using assay of MTT. Inhibition of cells was 68.2% when banana peel was
extracted by hexane, and the effect of its cytotoxicity was the highest at 100 pg/ml. On the other hand,
growth inhibition of MCF-7 cells was recorded at this concentration. While, ethanol extract was at the
second stage according to its cytotoxicity which reached 54.1% followed by watery extract which showed
46.9%.Antimicrobial activity of banana peel extractswas tested against some pathogenic bacteria and
showed the capacity to have abroad range of inhibition activities against isolates E. coli, klebsiellaspp, S.
aureus, P. aeruginosa, extracts demonstrated inhibition zones which were greater than 20,10,15 mm against
E. coliklebsiella andstaph. spp. respectively, but did not affect P. aeroginosa Also, experimental animals
were exposured to these extracts. It was revealed that NTEC (CNF2) toxin made few chronic inflammatory
cells proliferation, hyperplasia of lymphoid tissue and some cases of atrophy in the villi. Current results
showed low impact on tissue cells when banana peel extracts were used.
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Introduction

Banana’s peel is known to contain many material that
had biological activity and medicinal properties("?). For
example, tannins, alkaloids, flavonoids, phlobatannins,
terpenoids and glycosides are known to be the bioactive
compounds that are usually available in peel of banana.
It have anticancer, antioxidant activity, in addition to
pharmacological and antibiotic effect®*> . The present
study aimed to prepare extracts of banana peel and
assessment the inhibition activity against the cancer cell
line Hela cell, MCF-7 and normal cell lines (REF) and
estimate their ability to inhibit toxin in vivo.

Material and Method

Extract Preparation: 50g of banana peels were
dried in order to obtain powder which was extracted by
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dissolving with 250 ml n-hexane, ethanol and water,
separately . These extracts were dried by using hot
plate at 40°C, then were filtrated and dried by a rotary
evaporator(®,

Antimicrobial Assay: The diffusion method was
used to determine inhibition effects for banana peels
extraction toward many pathogenic bacteria such
klebsiellaspp, Staphylococcus
aureus, aeruginosa isolates which
were obtained from lab of graduate studies in Biology
Department/Sciences  Collage/Baghdad ~ University/
Iraq. Culture media were used to inoculate pathogenic
bacteria,Wellswere made in the media toinoculate 100
uL of banana peels extracts and incubatedat 37°C for
18 hrs. After that measurement of inhibition zones was
performed (7

as Escherichia coli,
Pseudomonas

Cell lines and growth conditions: MCF-7 (breast
cancer), HelLa (cervical cancer) cells and normal cell
line (REF) were used to determine the effect of banana
peel extracts. These cells were cultured on RPMI and
MEM media which were enhanced with penicillin-
streptomycin mixture (1%) and FBS (10%). The
experimental conditions was 37 °C and incubation at 5%
Co,®.



Assay of MTT on Cytotoxicity: Investigation of the
extracts cytotoxicity on the adherent cells proliferation
in 96-well microtiter plate, procedure was performed
according to .

In vivo study

Animals: 18 Male BALB/C mice were used in this
study. They were 3-4 weeks old and weighed 20-24 g.
Mice were challenged with CNF2(cytotoxic necrosis
factor2). All animals were fed on sterile food and water.

Inoculation procedure: Two method of animal
inoculation were used in this study which were orally
and peritoneally injection. Division of the tested animals
were done for three groups, each group composed of
three mice for each route of inoculation. No mortality of
mice were occurred during or after inoculation.

1. First group was exposured to 100 pl of (100 pg/ml)
with toxin only.

2. Second group was exposured to 100 pl of (100 pg/
ml) toxin +100 pl banana peel extracts (n-hexan).

3. Third group was exposured to 100 pl of normal
saline (control group).

10 days post inoculation, mice were killed.

Determination of Banana peel extracts effect on
mice intestine: histopathological studies were done
according to(!?,

Statistical analysis: SPSS program was used for
Statistical analysis('".

Results and Discussion

Banana Extracts: Results of the current study
demonstrated that the high amount of extract yield was
obtained by using water followed by hexane and ethanol
respectively (Table 1).

Currently, alcohol and hexane organic solvent were
used to prepare extracts. Obtained results revealed that
hexan was the best extract in its cytotoxicity on cancer
cells which showed 68.2% for McF -7 and 62.3 for Hela
cells than the others, followed by ethanolic and watery
extracts . These results can be referred to bioactive
compounds that are found in the organic extracts such
as flavonoids, tannins and alkaloids that are responsible
for their activity. While, the water extract contains only
glycosides and alkaloids('>!®). On the other hand, these
result can be explained by that the solvents that are
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used have the ability to dissolve compounds that have
biological activity more than that gained when water is
used),

Antimicrobial activity: Antimicrobial activity of
banana peel extractswas tested against some pathogenic
microorganisms, and showed the capacity to have
abroad range of inhibition activities against isolates
E. coli, klebsiellaspp, S. aureus, P. aeruginosa, (table
2) extracts demonstrated inhibition zones which were
greater than 20,10,15 mm against E. coliklebsiella
andstaph. spp. respectively, but did not affect P.
aeroginosa. Banana peel extracts can inhibit pathogen
colonization and consequently prevent contamination.
Present investigation exhibited that the chosen extracts
of banana peel are great probiotic materials, which
concurred with previous study>-

Cell viability assay: cytotoxicity was performed
by utilizing MTT technique. As appeared in table (3),
increasing of concentrations and incubation period the
extracts resulted in decreasing of HelL.a and MCF-7 cells
viability. Results showed a significant inhibition effect
against HeLLa (P<0.05) in most incubation periods and
concentrations that were used. Highest concentration
(100pg/mL) of n-hexan extract caused maximum
inhibition effect against MCF-7 in maximum time.

High cytotoxic effect against MCF-7 and Hela
was observed when treated with hexane extract which
were 68.2% and 62.3% respectively. While, the watery
extract and ethanolic one resulted in little inhibition
effect against MCF-7 and Hela. Whereas, they had week
activity against the normal cell line. Well growing of
normal cells was observed in about 94% . An explanation
of these results can be due to that the death of cancer
cells was occurred by apoptosis which is known to be
a controlled event. Production of cytokines that are
known to be anti-inflammatory molecules in addition to
phagocytosis can lead to this type of cell damage!®).As a
result, it was thought that the banana peel had biological
activity which may inhibit cancer cell proliferationt!”) .

Histopathological studies: In the histological
examination of intestinal and peritoneal sections, it was
appeared that CNF2 made few chronic inflammatory
cells proliferation, hyperplasia of lymphoid tissue and
some cases of atrophy in the villi. While results elicited
low effect on tissue cells when banana peel extracts were
utilized. These results are accompanied with a previous
study which demonstrated that the injection of the toxin



848 Medico-legal Update, April-June 2021, Vol. 21, No. 2

in the peritoneal area led to agglutination of blood veins
and decrease in the platelet and finally death of the cells
and caused death of the mouse!!® Additionally, the high
doses of CNF2 caused the death byhemorrhagic shock
and necrosis in the tissues!!?). Most the toxins from
gram negative bacteria stimulate the inflammatory cells
to release large amount of TNF and IL-1 which cause
tissue necrosis and death. The pathogenic changes which
were happened in the cells were removed after removing

the causative agent and the cells were returned to normal
state®?),

As appeared in figure (1), section of peritoneal
tissue was exposed to toxin caused hyperplasia of
lymphoid tissue, while, figure (2) showed severe atrophy
of intestinal villi when exposed to toxin. These changes
were removed when using toxin in addition to the tested
extracts as can be seen in figure (3).

Table 1: Yield of banana peelextracts

Banana Part Solvents Yield %
Water 77.3

Peel n-Hexane 58.6
Ethanol 55.1

Table 2: The inhibitory effect of banana peel extract against pathogenic bacteria

Pathogenic bacteria Susceptibility
Escherichia coli ES

S. aureus S
Klebsiellaspp I

P. aeruginosa R

R = Resistant, S = Sensitive (12-15), Intermediate (7-11), ER = Extra sensitive >16

Table 3: Cytotoxic effects ICs, of banana peelextracts against cell lines

Cell line
Solvent
REF McF -7 Hela
5.5 68.2 62.3 n-Hexane
6.2 54.1 48.6 Ethanol
4.8 46.9 44.1 Water

Figure (1) Section of small intestinal tissue showing hyperplasia of lymphoid tissue peyer,s patch,
lymphocyte extension inside the villi when exposed to toxin, Hematoxilin —Eosin stained %200
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Figure (2) Section of small intestinal tissue showing severe atrophy of intestinal villi with its broadening and
the crypts atrophied exposed to toxin, Hematoxilin —Eosin stained x200

B
u‘%fw,.; « " 3
M?“‘.ﬂe. &

L 1t-"- ax ‘;‘ o4

¢

Figure (3) Section of small intestinal tissue showing elongation of intestinal villi and loo k-like normal also
the crypt, NFs normal when exposed to toxinafter added peel banana, Hematoxilin —Eosin stained x100

Conclusion in vivo tested results showed low impact on tissue cells

s when extracts were compared toxin used.
The banana peels have Inhibition of cells was P

68.2% when extracted its by hexane, and the effect Conflict of Interest: No conflict of interest
of its cytotoxic was the highest at 100 pg/ml. growth
inhibition of MCF-7 cells .and Antimicrobial activity of Funding: Self

extracts was tested against some pathogenic bacteria and
showed the have of highest inhibition against E. coli,
inhibition zones which were greater than 20mm Also,

Ethical Clearance: This study is ethically approved
by the Institutional ethical Committee.
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