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Abstract

This arudy desls with the bivsotivitr-goided feofation sed
partal cheracterzzation of aede-ipflamematory and  antihactorad
principles fhoun Wpnradisinca,

The phytochienucal  scroening shows  the  presence  of
ledcosnthecyvaning, favonoids, sapoiiins and tarris,

The Brime Shrimp Tost shows that among the four extraces
prvduced from serial extraction. methamdic extract has the hisfess
morealily ranging feom B3 08 — 80 (% ¢ concentradions T - 1k
Aarkr.

The methanche extrect exhibited E'Lr_pE.i‘J'r:h.r u-ra!.'"frjﬂsmmﬁlﬁpqp'
ACEVTEY over the contiod both i the fower and Bigher concentrations
i e casein soluiion, Whife n the afbumin solrtien, methanolic
extract only afrows Aigher anti-infTymmatory activity over Lthe condrod
u¥ higher conceniration,

Antimaralial activity of the artract exhivis BlEnifFeant
susceptibilicy to the Sdlbowing bactermy! 8 gurewzs B subtihs &
bulgarss, aod £ coli. Dats reveal that the exiract exhibits yreater
Blogctrvrty g Lhe oxtract Reoormes purer.,
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Introduction

Fur the past two conturies, the uze of medicinal plants plavs 4
greal rele i oa locality, in a region. in u country, or even in the whels
world. And todav, there is an awakening interest among biologists.
chemists, snd  rescarch fu nding  agencies and  even  within the
Pharmacenticsl industry in g guest for hisactive natural products.

Most plants have folkloric use as medicine.  On pumeroos
accasions. the folklore records of many different culturcs have provide:d
leads to plants with nsefyl maodicinal propertics.  In Lhe Philippines, a
wealth of unexplored folk medivines 1= a unique valuable resource, which
leads to chemical investigation aml purification of extracts of plants and
vield numerous  purified compounds, which have heen proven to be
mdispensable in the practice of imedorn miedicine {Asis, 19871

Ethnomedical  information reviealod  thar
Philippine planis, indigenons or not, Arc used for the treatment of o
variety o ailments. Ip [Act, this iz the practice by our herbalists whi
have been using plants in the cure of some commen allments particularly
in places where maodern medicine has vl to he Tally accepted. The need
to document scient fically the patentials ol our plants must be strongly
considered o valudate the claims of these practices.  Natural product
scientists have joined efforts in the scarch for plants that may have
petential as 4 new source of antihie s, The bioactive compounds serve

as lead structurcs for (he development of andlogues that can exhibit wider
range of activitiey LApuinaldo, et al 1959:5].

n number of our
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The banana plant, often erroneously referred 1o as 5 “tree” 1= &
arge herb, with succulent. very juicy stem (properly “pseudostem™
reaching & height of 20 to 25 feet and ansing from a feshy rhizome or
corm. Moreover, the banana has also folkloric backgrounds known tw
treat ulcers, bronchitis, dysentery, hemorrhoids and other digestive
problems. lts sap s also considered a potent astringent (Asis, 1987

The types we call "banana”, are known by similar or very different
names in banana-growing areae. Spanish-speaking people =av banana
china, banana enano (Costa Rical cambur or cambur Nenezuela)
cachace, colicero, cuatrofilos, carapi (Colombna), curro (Panamal, zambe
(Honduras), For Portuguese they say bansns macs, banana de Sao
fome’ banana da prats. French islands or areas, the terms maybe
bananier nain, bananier de chine. figue, figue hanana. figue namne. For
Ciermans, they say echie bananz, felge, or felgenhsum |Encyclopedia
Britannica, 1998).

In the quest for non-costly medicine, the practice of decnction
poultice and other methods using herbs or plants with medicinal value
are still practiced today. Since plants in our surroundings have varying
degrees of toxicity, it is imperative to employ methods 1 extraction and
purification for subsequent applications to ensure safety and protection
amang the users (Quisumbing, 1978).

It has been studied that banana and its parts, specifically the
leaves, flowers and roots have significant value in medicinal applications
such as astringent, treatment for uleers, bronchitis, dysentery.
hemorrhoids, and other digestive disorders. Among its parts. onlv the
fruit is considered for its nutritive value: thus, it really interests the
researcher Lo investigate the fruit, specifically the peelings for its possible

contribution to medicine. Consequently, the findings of this research
study would possibly add w its lst of contributions not oaly for record
purposes, but also for 1ts apphication in the pharmaceutical industry

Banana is abundant everywhere. It growe favorably in the trogacal
region, especially in the Philippines. Since 1t 15 readily available and not
costly, screening the phytochemicals present and possible appheaton to
the pharmaceutical world wall be of great advantage.

Nevertheless, the peclings of the fruit of the banana are discarded.
lis possible contribution to the medicine sphere must be established to
appreciate the usefulness of this almost “futile” thing.
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Materials And Methods

| Sample Preparation

1.1 Collection of Sample

The fruits of the banana were lofr 1o npen while attachog
to the plant. harvested, and individually peeled. T is then ]'.I-]H:‘E'.I:"] 4L{;1
A plﬂ.u;_1_u- hag and transported 1o the Chemistry Depart ment of ";r'1:':-’rI'-
T, lhgan City, The sample was washed with distilled w;ate:r c1;|
into small pleces and soaked I 80% ethyvl aleohol for 48 hours 1T'h.:~

sollection of the sample was done durin
! ; - g the first week of Novemhbe
2003 in Buru-un. Mgan City. et

1.2 Description of the Sample

= The color f|1_' the peelings of the fully ripe banana is vellow,
# pechngs are thick and fleshy with some amount of soft pulp on

the pu.-‘-t::]'mr part. It has a thickness of about 0.3 to 1.0 em and a
regular length of 3.5 1o 12 inches,

1.3 Preparation of Ethanolic Extract for Binassay-Guided Isolation

. About 1.0 kg of hemogenized banans peeling was soaked 10
" - )

o ethanol for 4% howrs using a valume enough 1o cover the plant
mate 2 ; :

aterial. The mixture wus filtered and the fltrate was
concentrated in a rotary evaporator,

S

I.4  Preparation of the ethanclic extract for phytochemical

BCFEERINg

The crude EtOH extract was preparved by refluxing 30000 g
o the chapped fruit pecling material inoa VONO-ml Frlenmeyer Aask
wilh = ml of A0%, ethanal for one hour in oa boilling water bath.
The mixiure was allowed to cool to room temperature and then
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filtered.  Sufficient amcunt of ethanol was added through the

recidue on the filter paper to make 500 ml of the extract

Chopped fruit peeling
BB

+ B0 ml B0 ExtdH

coled and fAltered

‘ refluxed for 1 hour

—_—

]—due

:

r Filtrate

+ #0"s Ex0H
up to 5 ml
fewel

Phytichemical screening

‘-1— —

Crude
olhanolie
extralt

Figure 1. CRUDE Ethanolic Extract Preparation

2 Phytochemical Screening

The widely accepted phytochemieal sereening procedure outlined by

Dr. Magdalena C. Cantoria was utilized 1n this study.

L1

December 2005
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1! Screenmy for Alkaloeds

A volume of 70 ml of the 80" ethanolic extract wag E¥ADOTae .
drvmess on & steam bath  The residue was dissolved i 7 mL of l:.n
HOl sded by warming on the steam bath for :

: Lt 2 minuges The
sobgtwn was allowed to cool and filtered. The volume was adjustad ¢,
¢ mL by washing the residue on the flter paper with _-:-,ufﬁm‘_.n;

qaangiy of 1% HCL A few grains of powdered NaCl wag added 1, ¢,
Gltrate and then stirred and fAltered.

A sample of 1.0 mL of the filtrate was plaped
simall test tubes. To the first test rube, 3 drops
added To the second test tube. 3 drps of Vals
And to the third test tube. 3 drops of Wagn

The results were observed and recorded ay f3]]

Nto each of the Fongr
of Mayer's PEARENE wys
ET'3 reagent was added
ET8 Meagent wys added
WE-

Lo for nepative
Y+ for slightly turhid

f++1 for definite turbidity '

1 +++ 1 for heavy prespitatinn

2.2 Sereenung for Anthraquinones Heterosides

Borntrager's Test

A FmL portion of the crude sthanolic extract was evaporated
% dryhess on & steam bath and the residue was defatted with 5 to 10
mL of petroleum ether. To the defatted residue, 50 ml of distillad
water was added. The solution was mixed well and filtered into a
=mazl| separatory funnel. The contents in the funnel was sdded with
100 ml. of benzens and mixed well, and thie two phases were allowed
W separate. The aqueous laver was then drained out and che heniene
phase was transferred to a test tube. A 5-mL volume of Ammonia
solutiot was introduced o the tube and was shaken lo mix the
rontents well. The benzene laver was then abserved for color change.
The presence of & red color indicates the presence ol anthragquinenes.
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5.3 Scree ning for Unsaturated Sterols and Triterpenes

A volume of 30.0 mL of the 30% Et0OH extract was evaporated
o d]'}'ﬂESF en A Steam bath. Th*-' r"'-“‘tdl.l*' Was Creeped] Lo roeng
wmperature and defatted tljl,' mixing it with 150 mL of R
ether and filtered. An additional volume of petrileum =ther was
added and the procedure was repeated until the last volume of the
fltrate was colorless. The ethereal filtrates were combined and the
defatted residue was sel aside for the screeming of flavonmds and
jeumanthucyanins.

The combined ethereal filtrates wers evaporated to drimess
_nd the residue was dissolved in 15 mL of CHCL. The chioroformae
solution was dned over anhvdrous Na:S0,, filtered, and the filtrate
was divided equally into three dry test tubes with one of the test tubes
as the control.

Liebermann-Bouchard Test

To the first test tube, 0.3 mL of acetie anhydnde was added
and mixed the solution gently, After which, a drop of concentrated
H.80), was added and the immediate color change was noted. Further
color change was observed within an hour, The appearance of red color
indicates the presence of unsaturated sterols and trnterpenes.

Salkoweaki Test

: Five mL of the filtrate was transferred to a dry test tube and a
ring test was performed with concentrated sulfunc acid. After 1°2
minutes, the tube was shaken and the change in the color was noted
A cherry-red color is indicative of the presence of unsaturated sterols
Similar tests with standard solutions were conducted.

2.4 Screening for Flavonoids and Leucoanthocyanins

ey The defatted residue from section U was digsolved 1n 30 ml, of
I E’J% ethanol. The resulting solution was filtered and then 1(F2 0 mi
ofthe filtrate was placed in each of the three test tubes.
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T the fivat tesl tube, (05 ml concentratod HO way il e i
warmed i wteam bath Tor Five minutes, Color change was bR e
within ene hour,  The abaence of 0 red-vinlet eolor INd ety the
absenee of loucoanthoeyanins,

To the seeoml test tube, 0.6 ml. voncentrated HOO and 34
magnesmm strips were added. Color change within 10 MINUtes way
ohgerved, The absener of nny calor {:hunp:(- Frovm nrange to red, rﬁ]m
crimson to magenta, and oeeasionally o green or blue indieptes 4
tegrative resull for Navonoids,

The last test tube served as the control, No reagents were added

2.4.1 Secreening for Saponins

A volume of 30 mL of the 80% othanolic extract was placed in
an evaporating dish and have it evoporated to dryness on a steam
bath, To the residue, 30 ml of hot saline was added, The solution way
atirred to mix the solution well while it was continuously heated on a
steam hath. Then 2.0 g of Mg0 was added to the solution with
continuous stirring for 5 minutes. The mixture wae vacuum filtered
and the valume of the fltrate was adjuated to 20 mL.

Hemolyeia Test

About 2+3 drops of saline extroct was placed on one cup of blood
agar plate. To another cup, an equal volume of saline solution was
added Lo serve ar the sontral. The absence of & clear zone around the

cups indicates that no hemolysis has taken place and that saponins
are absent in the plant extract,

Froth Test

One-half of the saline extract (10 mL) wis transferred to a 20-
mL test tube, which was then stoppered and shalep vigorously, Using
metric ruler, foam height was meag

. ured at the end of 3 minutes and
A minutes after shaking., A foam height of 1 e after 3 minutes and

L&
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the disappearance of the froth after 3 minutes indirates 8 Regative
result for SAPONINE.

2.42 Screening for Tannins and Phenobic Compounds

From the & ethanclic extract, 100 ml was placed 1n an
evaporating dizh and dned on a steam bath. The residue was added
with 25 mL of hot distilled water and stirred The mure was
allowed to cool and centrifuged for several minutes. The supernatant
wak decanted from each tube used and added with 3-4 drops of 10%
Nal’l solution to precipitate non-tannin components. Anv precipitate
formed was filtered. Three clean small test tubes were prepared and
placed 3 ml. of the filtrate in each of the test tubes  To the first test
tube, 2-3 drops of 1% gelatin solution was added: to the second test
tube. same amount of gelatin-salt reagent was added- and to the last
test tube several drops of FeCl: salution was added. Color changes in
the thres test tubes were ohserved. A negative result m the gelann-
salt block test associated with the production of a greemsh black oolor
after the addition of FeCl, solution indicated the ahsence of tannins
and other phenolic constituents.

3. Bisactivity-Guided Isolation
3.1 Berial Extraction

The crude sthanolic extract concentrale was extracted
sequentially with hexane, ethyl acetate, and ethanol using =
separatory  funnel. Washing the concentrate twics with the
aforementioned solvents produced the desired volume of the crude
extracts. When methanol extract was used, it was noted that the zap
separated from the extract izelf. Since. 1t was part of the whaole
sample: the sap was gIven consideration to be one of the test samples
It was dissolved in acetone and diluted to desired concentratwons for
subsequent test. Henee, there were a total of four extraets. Each
crude extract was subjected to Broine Shrimp Lethality Test, and the
extract that exhibited the most bicactivity was subjected to quick
column chromatography and antimicrobaal assay
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1.2 Gravity Column Chrometography

The erude extract with the most pronounced activity was s bt e
to Mirst gravity column chromatography. Silica gel 60 Merck Cort, Ny,
P40 was packed ante an neid hurette. The packing materinl wae
packed toon hoght of 14 em by gently tipping the glass funmel with
rubbertipped rod. The dried sample with sihien was pluced uniformly
on the surlace of the column, 1owas cluted wath solvents ”“"'I‘ZT"JJHIH;{
pedarity ue follows: pure hexane, bexane’ ethyl neetate G310 1010 109),
pare ethyl acetnte, othyl peetate: methanol G300 1000 1280, nnd P
mithanol, 2 % 20 mb of each solvent syetem woe used. These wsolntes
el Frametionis weere mubgected o nntomie rebind nepny for further 1solation

Ther Tractime that did net exlabid Tnoactivity were disearded, while
thee Tractions that exhibited bisnetivity wore pooled nnd subjected 1o
pecoid column chromatography,  After the fractions with biaactivity
wesr posled, 1 was concentraied to devness through the vacus and
placed 1t unilormly on the surfsee of 1he pcked column, The same
sidvenil aystome weed o the first column chramatography were also
waed e the secondd. There were 18 fractions collocted that wore
enibeeguent by sulpectod o nntibaeteril nesmy

The thved grovity codlumn chromatography was done after posling
thi Fravctiome with Mosclivily Aginin, the aume solvent avalems were
sl Uonssguently, mine B0 Froctions wore collected and subjected Lo
anbilacterin] mesay and Thin Laver Chramatagraphy. Fractions with

e s profile tn the TLE waore Hubipectedd to partinl characterization
it UVOVES and Infrared spectroscopy

A4 Thin Layer Chromatography

This procedure atiliesd the silicn procoated plagtie sheets, The
Prmctione that were collocted From the grovaty eolumn chromatography
wore coneentrated in the vacuo, From the concenirale, o small amoeunt
wae tnken up using w0 capillary tuly and was apotted on the TLOC

showets The solvent systems used wore the oo

reeapanding solvent of
the Tractioms G p

Fronetiom il kel with Paires melh el nl]gees i1l g
et hanol as e galvent) The solvent wae then allowed

bor trpviel up 14
Weem b allow magimum soparation of {he

possible components. The

1]
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Bi values were then computed.  Fractions that exhibited similar
profiles were subjected to spectroscopic methads.

1.01 kg Chopped banana |
| peelings+ Bty EtOH '

Fuleered useng cotten plug

ar glass wool

[ FrtoH Extract (80%)
| cone AL rolavap

genal extracting

i 1, .-r

[ HEXANE | | ETHYL ACETATE ‘ Lummm || ACETONE
S | )
L I
l ‘ BSLT _I BSLT

—
| BSLT
BRI =~

EORE COTE. comc. tn COn. I
\ i elryness i drvmess  dryness dryness

‘ Mast Biogetive Exlract

tn Figure 3
Figure 2. Serial Extraction Procedure
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Cravity Column
{ hromatography
1

Fractionation

FTTTTTHNTE LT

Fi F; Fy F« Fs Fs Fr Fg Fs Fuo Foy Fyg FyaFou Fyg Fog Fyy F'u
Subjected to Antimicrobial assay

* | Fractions with we

Fractiema wolh hendclivslly are
; ¥ > bactiviny
wbhjected o antibactenal assay - e

-~

Therd Crravaty Cnliomn
Secomed Ciravary Column Chromatesgraphy |9 fractions |
{hrerudesgraphy (15 fractoms)

Anbibas Aiuay
[mcard fractyong wio Bidactryity

‘,.'.'r.r-" Ar rotavag

ol i
Thin Layer € hramatograpis —
- T .
SPECTROPHOTOMETRY —— Infrared spectroscopy |
LV-VIS spectiroscopy

Figure 3. [solation of the Bisactive (Component From the Most Buoactive

Fractwn

1HH
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41 Brine Shrimp Lethality Test (Meyer et_al , 1982)
| . Preparation of Test Samples

A 1000-ppm salution was prepared by dissobving 50 mg of the
gried extract from hexane, ethyl acetate, methanol. and acetone i 5.0
ml. of their respective solvents. From these solutions, 1.0-mL aliquer
WaS F”F'E“"Ed and diluted to 10 mL i make 100 ppm. Again, 1.0-ml.

aliquot was pipetted from each of the solutions and dilute 10 10 mL 10
make 10 ppm. (see diagram below)

T | ]

' 100 mg + 5 ml solvent 11000 pgiml)

1.0 ml aliguot

1000} ppr * 1 ml100 ppm = 10 ml (100 pg/ml)

1.0 ml aliguot

100 ppm * 1 mi10 ppm = 10 ml (10 pg'ml}

Figure 3.4. Preparation of Dhlutions
* Brine Shrimp Hatching

_ Artificial seawater was prepared by dissolving 38 grams of
rdinary table salt in one liter of water. Sufficient amount of the

184
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propared seawaker was plicesd 1 s =mnll tank with perforated diwider A
pinch of hrine sheimp cggs was placed m ane compartment of thy Eank
that was darkened. The cther compartment was kept illuminated Using o
trwatt bulh o attract the hatched shnmps tnaapliil. A drop of vessy
colution L4 0 mg veast per 5.0 mb distilled water? was added to hl?'”'l--ﬁidq:s
of the tank as food for the shrimps. After 24 hours, the nauplin wepe
transferted mto the vials

=  Actual Assay

Approximately (b5 mlLoof the test solutions was allowed 1o dey in a
vial  Theee rephicates were preparcd for each test solution. Ten active
nauply were placed 1 each vial and added with enough seawater 5 mL
volume. A drop of veast solution was added to each vial that serves as the
food of the nauplii. Afier 24 hours, the number of dead shrimps in each
vial was recorded

4 2 Antbacterial assay of the M. paradisiaca Extract

s Preparation of Nutrient Agar

Soak 1000 g of nutrient agar in distilled water and the solution was
heated with constant stirring untill nuatrient agar was completely
dissolved  The solution was placed in a volumetric flask and added with
disuilled water to reach the 1.0-1 mark.

= Preparation of Soft Nutrient Agar

Dhssolve 3.0 g of beef extract, 50 g of peptone and 5.0 g of pure
agar i distilled water. The solution was then heated with constant
stirring until ingredients were completely dizsolved. The solution was
added with enough water to reach the 1.0-L mark.
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., Preparation of Nutnent Broth

Dhissalve 3.0 g of beef extract and 5.0 g of peplone in distilled
L] i
The solution was heated with ernatant stirring until ingredient

walers } ]
letely dissolved. Enough distilled water was added to 10 liter

we re POTTLL

mark-
preparation of Bacterial Suapension

| 3
A loopful of bacteria was seooped and transferred w 20-mL culture
vabe containing 10.0 mbL of nutrent hroth. The culture tube was shaken
ovian of the hacteria, The culture tube was then coversd
incubated at 37°C for 24 hours

s Actual Assay

Ahout 10-20 ml. of nutrient agar was allowed to harden in sterile
satri dishes- Into each pelr dizh, 0.1 ml of bacterial suspension waa
added. Appm;jmalel}-' & ml. of soft nutrient agar was also added to the
vi dish. The gverlay was allowed to set. Filter paper discs (6 mm
dipped into the different extracts and isolates of
Dizcs were also dipped into the positive comtral
Jvent used (methanol), and the negative control
(distilled water).  After removing the excess liquid, the discs were
arranged equidistantly on the hardened soft nutrient agar. The discs
were wrapped and incubated in an upside down position at 37°C. After 24
hours, the zone of inhibition arcund the discs was measured. Three trals

pr microorganisim were performed. The test micronrganisms used were

the Bacillus subtilis, Staphyiococcus aureus, Becherichia coll and Proteus
minimize or avoud

bulgaris. Resting was done ascptically to
contamination.

pet
Jiameter) were then
rotavap-dried sample.
chioramphenicol, the so

Reading and Interpretation of Experimental Tests

After incubation, the presence or absence of circular zones was

cxamined depending on the activity of the sample being tested

i 1il-’i'_[hin limits, the dismeter zones of inhibitions. which may or ma¥
nife-edged, were noted. Clear and well-defined inhibitory z00es

1311
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wround the dse were observed of the sample tested possesses antibaeter;
el i

artivity. while fmlure of the test dise o exhibit zones af 1|:1h'1:|Fr']HI

indiwcates nhaenee of anbhacierial effects, . Hition

The mean average dismeter zones of inhihitions produced by
test sampli i three replications were measured in Lepe ¥ each

_ ms of il i
b means of o ruler Control tests were likewse read eters

G Antiinflammatory Activity
» FPreparation of Protein Solution

Mssolve 4.0 g of casein or albumin in small amount of 001 M
NafdH  The protein solution was then diluted w400 mL of 090 aaline
solution, and the resulting 1% protein solution was stored in refrigerator.

= Preparation of Saline Solution

imssolve 9.0 g of sodium chlonde 1n distilled water. The asolution
was then added with enough distilled water to reach the 1-hiter mark.

s Artual Assay

Abemar 1000 mL of 1% protein {caseinfalbumin! 1o saline solution
was ntroduced 1nto each of the eight test tubes. To each, 0.5 mlL of the
extracts with different concentration {10000 ppm, 1003 ppm, 100 ppm!
was added leaving two of these test tubes blank: one for the casein, and
the uther for the albumin, The test tubes were warmed in a thermostat
hath at a temperature of about 70°C for 20 minutes and were added with
0% b of 1% HOA: Thermal denaturation of proteins was noted by the
rurtidity of the aolution snd measured the absorbance levels using the

LNV-VIS spectruphntometer at 460 nm.

L FD
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The spectroscopic methods inchude the Infrared and 17y VIS, T
falra red speCtroscopy made use of the Thin Film Methed -,,m.” t::-.
s of the extract .mncenirﬂtf- i allowed to dry on the surface |.:F the
dF.'IEE plate and hawve it analyzed using Infrared spectrophatometer (UK
centific gpectrophotemeter Model 500), The UV-VIS spectrosenpy ek
;ﬁa]ﬂed yeing a double heam spectrophotometer (Shimadzu UV- 1ai14)

Results and Discussion

Tablel Results of Phytoe hemical Screening

Frmible Components Remarks
.!|.J]-'.-21]Didl"__ Abhaert
muinunw At |
Mrasaturated Sterls and Trterpenes Atsent |
W Present 1
Agponing Fresent i
Leuccanthooyanins Fresent
Tannns FPresent

The table above shows the summary of phytochemical screening
results. It is indicated by the presence or absence of some possible
bioactive components in the sample M. paradisiaca.

Alkaloids were found to be absent. The minimal color change was
dug to the iodine content in the Wagner's reagent but no precipliation was
noted.  Anthraquinones. unsaturated sterols and nterpenes were also
found to be nepative, since there were no color changes or furmation of
precipitate when added with reagents.

However, leucoanthocvaning, flavonoids. saponins and tannin:
are found to be prezent in the sample, There were marked color changes
and heavy precipitation noted. The presence of leucsanthocvanins
favonoids, saponins and tannins in the sample M paradisuc 1mples
their possible contribution to taste and flavors of food (flavonoud--ans

e



The Mimdanime F_'iu_'p_m Vol XIX, No. 2 . D, JOKDONERCH

——TE':EE biar o,

[

their medicinal potential as antiviral, antifungal, anti-inflammatg, i
astringent, '

Table 2. Results of Brine Shrimp Toxicity Test (% Mut‘tﬂlitﬂ

TEST Percent Mortalaty:®
EXTRACT - T
e 10040 ppm 100 ppm Wppm | Contrel
BHGT 56, RT | 3333 Wl |
Hexane [
7333 | eass | 3667 0.0
Ethy] Acetate
Methanal | s0.on 7aa3._ | ea%y | non
_Avetone T ‘ 26.67 0o | .01
*Average of three trnials -

The table above shows the Brine Shrimp Lethality Test (BSLT) of
the extracts from serial extraction of the ethanolic extract using hexane.
ethyl acetate, methanol, and acetone. The BSLT results are expreszsed in
percent mortality at varving concentrations of 1000 ppm, 100 ppm, and 14
ppm, respectively, It is noted that among the four extracts, methanolic
extract exhibits the greatest number of dead brine shrimps. This implies
that the methanolic extract has the most biocactivity with an average
percent mortality ranging from 63,33 to 90.00 at the given concentrations,
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Fig. 4.1 Median Lethal Concentration of Brine Shrimp Lethality Test

The data obtained in brine shrimp lethality test was treated
statistically to determine the median lethal concentration (LCsw), using
Probit analysis st 85% level of confidence to allow comparnson of data
fraom the different tests. The analvsis showed confidence hmits for
effective concentration, and it reveals that the concentraton estimated to
be lethal to the 50% of the total test population after 24 - hour exposure

ito the different concentrations) is at 244,94 ppm

This implies that one-half of the toral number of brine <hnmps

nsed in the BSLT dies at 244.%4 ppm.
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Table 3. Anti-inflammatory Activity of M. paradisisca Extract ig 1%
Protein
ATRUMIN CASEIN -
Concentration S AT e s
tppml Abeorbance inflammutory Absorbance i t‘-'ltrul:!-t- :
0 : 7 1T
. § 54 - 0.138 A
Mathdnalie! T 358 1.076 22,17 QARET | haii-
i W00 | 0.854 38.33 0.150 | oy
oM | 6L 6. 13 0092 | Esag o
(3 : TR
: 1558 894 0.168 30 7
Thtenen: | 200 11643 52.47 0,175 2175
R L 0.607 701 0.181 T
- | 10000 el | a¥a30 0,104 avos
Treated prolein, casein L] Untreated protein 0,129 T
Treoted protein, albumin 1.4135 Untreated protein (0,396

.T.hH table above shows the anti-inflammatory activity of the M
paradisiacs extract. [t ean be secn that the extract has lower ahsorbanes
levels compared to the control. This is because the extracts prevent Lhe

denaturation of proteins
conseguently display lower absorbance levels,

resulting  to

turbid

iHHH

selutions

that

These data further imply

thu_l. _the lower the absorbance levels the higher the anti-inflammatory
aetivity, These data are supported with the following i gures below,
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G
T —#— Yoltaren (contral)
e | —8— pathanobs exiract

o denaturation
=
/

0 S000 0] 15000

concamiration, ppm

Figure 4.2. Percent Denaturation of Methanolic Extract and Voltaren
in Casein

Protein structure iz sensitive to environmental factors.  Many
physical and chemical agents can disrupt a protein native conformation,
Depending upon the degree of denaturation, the molecule may partially or
completaly lose its biological activity, Figure 4.1 shows both the percent
denaturation of the control (veltaren) and the methanolic extract in casein
solution. It significantly shows that the methanolic extract has lower
percent denaturation both in lower and higher concentration. It implies
that there is a low protein disraption in the protein strueture, thus, it can
be inferred that anti-inflammatory activity of the methanolic extract is
better compared te the standard both in the lower and higher
roncentrations. Hence, methanolic extract s & possible potent alternative

to anti-inflammatory agent voltarcn,

14
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Figure 4.3. Percent Denaturation of Methanehe Extract and Voltaren in
Albumin

The fipure above shows that methanohe extract has lower percent
denaturation over valtaren in higher concentration only, It s noted that
the control  has a  better  antrinflammatory activity at lower
concentrations evidenced by lower percent denaturation Thus, it can be
inferred that the extract 15 a potent aliernative as an antinflammatory
agent 10 albumin solution at higher concentration only CHO00 and abovel.
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Table 4.4. Zones of Inhibition imm) in the Antibacterial Assay of the
First Gravity Column Chromatography.

1

AP = ; BACTERIAL 2PECIES ,
= caurens | B osubtilis F bulgars | £ rali
== % [~ 6% | Wn ] 6%
- =z N1 | a |}--f| (T .0
i ] B , 7 ! o
A [T Y] | hi 0
— &80 | es | mop | o0
L _& 0 | A.5 G| d _ K&
[ =% , 0.0 ' 0 [ 70 0.1}
o . o | 0. ' o ' Al
i 5 [ A . &1 | &0 . 4.0
. LCh i 20 | Al [ AL . = A
[ 1 | B . B.h | 9.5 _ A0
= 12 | B R X | H.3
13 _ &5 ' 95 ' A6 _ 500
[ 14 BN ' B0 ' i) Qg
15 | K5 [ A6 ' o 5 | s
' LG £ ' a14) | A0 ' A
17 | B0 ' &.5 | was a5
s 5 5 [ A0 ' 50 _ il
];iugar:ive Control _ | _ '
Water | 0.0 [ a0 | KE 0311
. Methanol 1 | .01 | IR K[
Positive Control _ |
Amoxicillim i 60 14.5 _ 270 | [ 5.1
! Chloeamphenieal 260 2000 [ 230 | 2240

The antimicrobial assav of the first guick column chromatography
shows that fractions 5. 6.9, 10, 11, 12, 13, 14, 15, 16, 17, and 18 displayed
significant antibacterial susceptibility to strains of 5 aurews. B subiilis,
P bulgaris and F£. coli with zones of inhibition that ranges from 8.0 to
HLO mm, respectively., These fractions with bioactivity were then pooled,
concentrated and subjected to second column chromatography while the
fractions with no bioactivity wers discarded.
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Table 4.5, Zones of Inhilmtwon Immt in the Antibacterial ARsRY of thy,
Spcomd Girnvity Column Chromatography

FRACTION | . BACTERIALSPECIES
| Saurevs | B subtilis Cobuigads | goon
| _,_;.'_ﬂ'_" i N R i
5 DT 1 11 1Ll
5 o (11} 4
) R 1 i1l K I N7
~ 5| o .0 8.5 1= 6§ )
3 a5 1) LU S| R
o 7 0. (.0 B0 | g
e - W Cun T, 12 Y
e e g0 101.4) %8 | 9
T 10,0 4.5 00 T g
I LL.0 10,5 90 | §E
- 12 1L 11,5 85 | a5
=== 110 11.0 i S I 1
- d | = HiEs 10002 10.0 T
= A8 115 45 £3 (  V
14 101 1010y 1015 B
17 10 100} L0 _lon
18 1101 1.5 B 5+ S| T T
Negutive Control P
_ Water | go .0 _oa 90
Muthanal T hy o | 0w | an
FPasative Contesl =" & 1
T R TS T Y N 8T T
__ Chlorsmzheneol 27.0 1  —"01 20

The results in the scopnd colump chromutogsraphy were auhjected

te antibacterial szzav and the resulls are found to he similar with che [rst
antibacterial sssay. Fractions 2, 6,9, 10, 11,12, 13, 14, 15, 16, 17 and 14

were the same Fractions having pronounced binactivity with zones of
inhihition that, ranges from 55 to 11,5 mm Again, fractions with no
bioactivity werp discarded whils the f

ractions with bioactivity were
poaled, concentrated and suhjected to third eolumn chromutography.

s
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Table 4.6. Zones of Inhibition (mm) in the Antibacterial Assav of the
Third Gsravity Column Chromatography

| FRACTION | __ BACTERIAL SPECIES

E | Saureus | HBoubtiis | Phulgars | Eeoli

!_ F T s | 120 123

= a8 t—125 1o | 105 | D

I 14.0 T 13.5

| NegativeControl | ]

_ Water L0 i [ oo 00 |

___ Methanel 0o g0 0 a0
Positive Contral | _ _

_ Ameyellin Ao L1.0 T | 120
Chlaramphenicol 4710 261 B2} 23.0

Nine {9) fractions were eollected from  the third column
chromatography, which were subsequently subjected to Thin Laver
Chromatography after each fraction has heen concentrated.  Results
reveal that fractions 4, # and 3 have the same TLC profile characterize by
a single spot with minimum tailing. These isolated fractions were
subjected to antibacterial azsav and resulte shuw that they exhibit VETY
aignificant susceplibility to 8 surens, B subtilis, £ coli and P bulgaris.
Comparing the first. second and third antibacterial assay, it 15 evident
that the zones of inhibition inceeases. This zimply shows that as the
extract gots purer, its hioactivity ineresses,

Table 4.7, Thin laver Chromatography Profile

__T@d Fraction i Eu;,liv_l__enl'. E'Ea:.em H E.:;l-u-r _R-.'UB.I.IJ.E_ |
T o Pure Eti0A Light vellos 0,425
Fu Fuivac: b EcHI ¥ialloa 01,44
== | s -
e~ fm Pure: MECOEH Thierle Yollow ,515 i

The most bigactive fractions obtained  from  the  seeond
‘:]TI'I'IIH.EIT.HEIEL]:Ih}' and antimicrotial assav were subjected o Thin Laver
Ehmmntagraph}' (TLC} to note their profiles and possible prescnee of
“ther companents,

Ml
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The Retenton Factor {Rel of the 1zolates was then calcalated usimg
the equation helow’

Mstance traveled by the isolate
Thatanee traveled by the salvent

Note that the Ry values increases from pure ethy] acetate to
methanol This onlv zhows that the eluting power of the solvenis
iheFeases in the order of IMCTEARINE |Jt:-|.|ll"i1‘il!‘b. 18, pure pthyl acetate <
EtOAc: MEWOH 11:3) < Pure Methanol. Tt further implies that the extract
or isolate can be eluted hest in a more polar solvent {which 18 the
methanol) than m a less podar one. :

Figure 4.4, Infrared Spectrum of the Most Bicactive Fraction

The fraction with the most hioactivity was further analvzed using
spectroscopic methods. The spectrum may show presenee of impurities,
hut the characteristic absorption peaks of the most hioactive fracton can

20
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«till be figured out. As shown, strong, broad band from an O-H stretching
ahsorption in the region 3200 - 3600 cm'. Also, spectrometric
.dentification of organic compounds (Silverstein. 1981), the C-H stretching
bands of aromatic ring absorb at 3050 em ', C=C stretching at 2330 cm’!
and C=C stretching at 1600 to 1650 em ' (feature of double-hond
vibrations) that probably influences the possibility of a conjugated
compound.  Another broad band, due to aliphatic C-0 stretching that
appears in 1050 cm I Thus, it 1= imtially inferred that the bioactive
fraction has a certain degree of unsaturation.

The most important implication 1s. despite the presence of
impurities in  the analyvte as evidenced by the corrugations in the
spectrum, 1t can still be inferred that an ahphatic ~OH 1s positively
present, this is confirmed by the appearance of aliphatic (-0 stretch at
1050 em?!, which led to hypothesize that the sample 15 a conjugated

aleshol with a benzene nng.

RETURM T0O ORiGIMAL CURWE YoM T
*.-?.n E p— — p— " —— - . -
ci;hfﬂ_;
@ . aana - . — — —
Zaa ., Ia@ . . @cHA-DTW . % ilaa._@
13 5@ 9-L4 73 [l1@@.8HA -8 .68@nA

Figure 4 5, UV Spectrum of the Most Bivactive Fraction

A typical molecule has a very large numhber of different energy
E1-ﬂt:e~5 and, is capable of ahsorbing many different wavelengthe of
f’“dlutiun. The UV-VIS spectrum (as shown abovel shows a peak at Ao..
EEII{] nm indicating that the structure of the bioactive fraction may consist
P several conjugated double bonds.
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Summary and Conclusions

The crude ethanolic extract of M. paradisiaca that was used in the
phytochemical sereening containg leveoanchocyvaning, sapanins, Navonaids
and tannins,  Their presence would upen the possibilities of their
application i food flavors and colors, us well as 10 the medicine sphery
heing an antibaclerial,

The methanolic extract was found to be the moar binactive fraction
Ear betler than hexane, ethyl acetate and acetone extracts, I showed the
highest percent mortality that ranges from B335 1o 9000 at
concentrations that vares from 10 ppm to 1000 ppm in the Brine Shrimp
lethality Test,

The anti-inflammatory activity of the extract waz dotermined
through percent denaturstion employing the Protein Stabilizalion
Method, The methanolic exteact exhibited Jower pereent denaturation of
protein over voltaren tcontrol) both in lower and higher eonventrations i
the casein selution. This implies that methuanolic exbract oxhilitud hivher
anli-inflammatory activity in casein solution in VArVIhg concentratinns,
Un the other hond, methanolic exteact exhibited lower percent
denaturation cver voltaren only in higher concontration in the albumin
zolulion, Thiz implies that the methanalic extract 1s found to be effective
antirinflammatoery  agent in albumin selution only in higher
CONCENIratinns,

The samplc' fn:-m.. ML puradizsiacs wzed n the Antibacterial Assay
ﬂ]ﬁ;}[ﬂ}'#li rox1CIty Hx'1d|_=:|.1|:.r_-c] by its susceptibality  to strains  of
:ﬂ’r.aph;:']n:-mn:n:us HUTEUS, Bacillus sublilis. Facherichis Coli and Troteus
bulgariz. Antibacterial assay proved itz possible medical efficacy in the

treatment of diseases ke bronchitis, dysentury, inflammatary dispases
and e . SHEEE,

The spectroscopic analvses showed that
unpurities present in the sample have modified or mfluenced the peaks in
the spectra, henee 1t 1= nol conclusive. However, it ig Far certain I.]'iat e
broactive fraction containg an aliphatic  O-H sereteh, ¢ _ H sireteh for
aromatie ring  and C-0 stretch evidenced by the alisarption ]'.I'lf"Hi:{Q i
regions 200 3600em 1 3050 cmt and 1050 emt, respectively. The LIv-
WIS showed a peak at Lwee 280, which led tinfer that ¢l ELTUCE U e
bioactive fraction may consiat of several conjugated douhle :“:'Tll.":i..

the presence of the

of thi
With
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the IR and UV-VIS spectra, it can be hypothetically believed that the
hoactive fraction mayv be conjugated aleohol with a benzene ring,

Recommendations

1. Similar study be conducted using the same plant part but of
another species (mavhe, a less sappy fruit) to verify its result,

2. Further 1solation and pumfication be done 1o get the desirable IR
spectrum for better characterization, and that, identification of
functional groups would be conclusive.

3. Determine other physical properties of the extract like the pH,
bolling point, specific gravity, ete.

4. The quantity of the sample should be measured before and after
performing the procedures (o determine the percent recovery.

h. Bereening for toxicity, antibacterial and antifungal properties of
other parts of banana such a5 pseudostem (trunk), flowers, leaves
and even rools Lo verify its folk-medicinal uses.

6 To conduct other biosssavs such 35 immunoemodulatory,
antineoplasti, antiviral, genotoxic activity. etc.
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