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ISOLATION AND IDENTIFICATION OF
CAROTENOID PIGMENTS OF YELLOW AMBON
BANANA PEEL (Musa paradisiaca sapientamL.)

SUPARMIY AND HARKA PRASETY A'
"Medival Facwity: Sulian Apuny[vlomic University
*Semarang Eve Center Sultan Agmg Tndamic Heospin!
S Raver Kaligawe KM 4 PO BOX 1054 Semarany Central Java
Tacfonesky |
Phoope =82 240 BINIATR Fav -0 140 G304 364
Bepireati __..__._..nln...p Fsyia vaheee cont

ABSTRALCT » Explararion of I ped potericy b the ealth secrar
Jew wod beew ook o, @ithough some researcliers reported Ha!
Iwtama peed conbaing exsentil mtrienis for fealth thar s nod mierios o
it flash, The patency of bamase peel covalenodds ax provitanss A fo
mve health shewld be develaped v Indonesia ln dine wirth the meveasing
covey of Virmmin A Deficiancy (VAD), sivch oy eoverpime favely. Thiv
syl atmed o iselate and identify te cararennids b the Anthea o
peed fMuse poragiisiors sapieaiion L Ambon banemn peed ._.5:_.__.“.__....._. af
200 grams groannd, then dissolved by acerane 100% with the sample anif
vervinns rafiee S wde Proviomnin A cororemeids were idimfleared 5
chemica! fest af carterueds, thin faver chromatagraphy (TLCY, Danbiz
Beam UV-Visible Speciraseapy, and epoxidey. and ydvory prong 1o
Peel of veliow banana (Musa parasidioed wennm L) comfuimng
et pignhenis, amone arieers eyt vamal omd J-coveleny

key Words: Bompms geel, Wuvg porpeisidcs seplemnmm L, carpiesuld

1. INTRODUCTION

Bumang s ope of the Indoresian fuin commadiies  Anmdl
prodiseian of Bananas gained 40-45%, of the national fruit produgion
Iava Talend  imeluding  Cettral Lna domunates  mational  banis
prochuction by producing more than 50%% of the toral production. The
average of anaual banzins produstion m Central Jove wis 440,283 100+
[T ¥Wellow banasa | Wovg poradisiors sipiennan L) 5 o of bapani

g3

Varsines fhat Thas high ecomomoe value and  much-loved by the
COMmnity cither a5 the fresh fruit, processed prodoct, raw material of
mdlistries ar for ammal feed. On the other hand, the increasing of
baring produciion cuwsed the increasing of banana pecls. Although the
Baming pecls are organic waste, but o shundant amounes this waste
eould porentistly poliute the environmen.

In Tocdonesia, the utilization of hananas peel i limited is 4 mixture of
anithal feed (20-30%), as well ps manure and compost (60-T0%) (21
Exploration of banann peel posency in the health sector hos not been
mich done. ulthough some researchers reported thar bamana peel
coffaine essential autrients for bealth that s not mierior to the Nesh. The
focus of previous researches are more in characterizing nutrent contents
of Banana peel and gaining s extract for amioxidant. antimicrobial, and
m.mﬂE_...__ antibictic, but 13s corotenoid content has not been much stiudsed

Caroteniud  pigment. i3 one soufce of pofentinl provitemin A,
_”_nﬂ.:nmn it proved o Be converted o vaanun A by the body, Yellow
itity, neluding the banana ate the souree of carptenoid pigments [4.5],
Rescarchers  from he Chung Shan Medical University Taichung.
Talwan reporied rhat banam peel exirer able to protect retina from light
difgpe due 1o degeneration of the reting [6] However, whether the
Pr%ective effect 1o reta coused by corntenoads content of these extracts
U manifested in yellow color of banana peel & oot known with
CeMlginty, Therefore, it needs further study regarding the content of
PM%itamin-A carotenaids on banons peel
b The potendy of homana peel carotcénoids as provitnmin A for cve
nﬁm_m___ should be developed in Indonesia in Iime with the increasing cases

Witamin A Deficiency (VAD), sich as emerging lately. The survey
M3t of Sutritional and Health Status Monitoring during [ 9982002
.Hnem__...nn_ that until 2002, nearly $0% of Indonestan children under five
m_H_._E L million children) are threatened by sub-clinic VAD with
H_w__u__:d retinas] <20 ppidl. Health Office of Central Juva in 2003 recorded
E.__M_ m&u..iz.... children tage 6-A0 momhs) in Central Java suffered a
m_n_? u_.".m.qn_.._ ot WAL The VAD patists number of children under five,
Ty, amately 328, of the totul number of ehildren under five in Central
by Hm}d_ Effons o rescue children from the thteat of blindness coused
mn:n [ _._E.w ?.w..n_n_z.__.. the main apenda in the Nationzl Action Plan for
_u__m: n.__”_E.H ..u.”._:ﬁ_.m:._: (RANPG Z006-2010 through supplementotion of
b S Vitemin A by Blue capsule (S1 100 000 doses) to infunts (6-11
Ea:“_ and Red cupsules (51 200 000 doses) for children (12-59

| _:._.m-m__. However, 1o date 1he government still imports vitamin
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A capsule -supplement |Y] This realiy 15 thus  opemng  grest
opporunities 1o explore and utilize the carotenoid pigment in the vellow
bananas peel (Mg paradisiooa samlenium L) as an alernative source
of natural vitamn A | Supcher P A Afamd, SUVITALL

The result of this research is expeciad o contmbute the echnology
of bamany peel processing, 20 23 1o reduce envoonmental pollution
cansed by the bultdup of anana peel waste. Commercialization of 4
banana pesl a2 & SUVITAL altesmutive expected to: conotribute jn
improving the sconomy of farmers and traders and will stimulace the
development of banina plantutions and the cultivation of bananzas in
Indonesia through increased valie added processing such as focusing on
i bemans peel into the source of cormenoids In addition, 1he use of
sppplements of vimamin A from banana peel carntenoids 35 expectied to
reduce the problem of malnetrition ia Indonesia, especially the problem
of VAD. Supplemenis of viamin A thay produced are expected 1o
contribwle o preparing the communiny with  enough viimin A,
cspcially i order 10 rescpe children frem the threat of blindoess. This
study simed to dsolare amd idemify the carotenoids o the Ambon banans
peel i Wesa pavadisiors sapimmmom L)

2. RESEARCH METHOD

The sample used are the Ambon yvellow banana peel (A
poradiviage soplenimm L) taken mndomiy from banana femers or
traders in the arca around campus islamic University of Sulan Agung,
Semarang. Criteria used for the benona pee! samples nclude: comes
e the optimal-gld bamana with fresh and good condivion, [l leather
sides, not flac shape, color and condition of the peel 18- @ill ntact and
sisooth. po black o brown spots

2.1 Pigment Isplavion af Yellow Ambin Banana Peel

Ambon banana peel samples of 200 grams grinded. then dissolved
by acetone 100% with the sample and solvent ratio 1:10 wiv, Ar the
extraction, added CaCO: as 1 newtralizing dgent and pscorbic acid as an
antroxidant o preven: oasfation. The extraction was done m o dark
room at & temperature of -15 C to prevent oxidation or enzymatic
degradation. Furthermore, the extract was. filiered by Whatman filier
paper #42, the residue obtamed was extracted apain with the same
solvent until all the pipment taken up (hasana peel becomes colorless)
The extract s partitioned wih hexane, and then fhered with che
multilevel Whatman filter paper 42, 0.45 m and 0.2 m membrane filters
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in a cold state. Subsequently, the extract i& added into anhyvdrous

Nap By to remove water conient in the extract. Pigment extract resuled

by filtration then was concentratcd uwsing a FOTArY  @viporaior.
Concentrated extract obtained is stored into the sample hontles and dried
using ™. gas [10. [ 1]

Purification of carotenood pigments by column chromatography

-psing Stationary phase sibea gel 3560 and a bexane mobile phase, Crude

extract of the pigment dissolved in solvent hexane, then packed into
chromategraphy  columns that had been prepared  Each  fraction
gollected m sample borles and dried wsing N2 gas [10],

2.2 Kewiification of Provitamin A Carotenoids

2.2 Chemical Testof Cavarensidh

Fracticn of the isolated carotennids by column chromatography of 5
ml drops 2-3 drops ShOL (0% %/ in chloroform and H.50,, Solution
color change from yvellow jo blue indicates positive carotenoids [12].

2.2.2 Thin Laver Clramaragraphy (TLC)

ldentification of carctenoid pigments using TLC method, with the
stationary phase silica gei 60 Fyy (Merck). Ench sample spotted on TLOC
plates and then elucidated with hexane solution. Sepiration pattern of
pigment were observed by color spots that formed, then count the value
of retardazion factor {Rf) on each spor. Rf is the ot between the
dimance of the solute and the distance of o mobile phase [13, 14]. For
comparison also wsed marker f-caforend (E-Merck, No. 1.022358)

123 Double Beam LT-Visible Speciroscom

Fractions of the isolated pigment was analyzed by spectroscopy
using a Varian Cary double beam 50 spectrophotometer at a wavelencth
of 300-500 nm. Spectral pattern formed m each of the pigment
compared to the spectral pattern of marker fi-carotens (E-Merck: ™o,
1.02236). The pattern of absomtion specimn is deseribed by program
Origin 6.1.

224 Epaxides and Hidraxy Growp Test

Fraction wsolated by column chromatography of 5 mi drops 2-3
drops of concentrated HCL and then performed the measurement of
speciral parterns. The positive test of epoxide group existence i if there
Wias g hipsocromic shift. While chemical tesis to confirm the presence of
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hydroxy group carmed by drpping pyridine and acetic acid anhydride 1o
the solution of carotene pigment faction thw solated. Batocromic shifi
in the pattern of absorption spectra indicate the presence of hidroxsy:
aroups [4]

3. RESULTS AND DISCUSSION

3.1 Isolation amd fdentification of Carotenoid Pigments on
Yeliow Amban Banana Peel Samples (M. paradisiaca
sapientum L)

Extraction of 200 g wellow bomama peel in scetone sofvent
producing 1.24 mg of concentrated extract, so ithe 1otal yvield of the
pigment extracts from yellow banena peel is 0.01%. This means that
every 100 g of banana pee! yellow pigment extract comtaining 0,0] & ol
banana pesl,

The crude extract of pigment of the yellow banana peel tht has
heen partitioned using hexane produces cride extract prepaeations. Thin
liyer chromatography (TLC) with hexane mobile phase and silics gel
satienary phase of crede extract of pigment produces 3 spol. as shown
in Figure | Crude extract of the pigment is a mixtare of several
carotenowd pigments that exist in the yellow banana peel, so the number
ol spots that formed more than [, because it is possible there are many
different types of carotenoid pigments. Based on the caleulation of BT
values {Table 1), The first spoe bright vellow and has a Bf value of 0.2
were whentified as zeaxantin Sccond spot is gravish yellow with R
value 046 and tdentified as xantofil, The third spot is vellow and has a
vaiue of B 0.5} were sdentified as f-carvene.

ar

051 gmn
LR

0! -

Figure 1. The separation pattern of pigments and Rf value of aach
spots on the TLEC fractions of column chromatography (1) 1

fraction, (2) 2™ fraction, {3) 3" fr :

Table |. Rf value on TLC from crude extract of yellow banana skin
samples and identification of pigments based on reference
R runge
Spot Spot colour  Pigment
Result Reference

-

1 0.2 0.2-037[15,16]  Light yellow  Zeaxantin
2 046 D4-035716] Yellow-gray  Xantofl
1 0.53  05-092[17.00]  yellow f-caroten

Identification of pigments was alse performed by measuring the
spectra pattems of fractions resulting from columns chromatography.
Fractions resulied by column chromatography separation each having a
maximum gbsorbance ot a wavelength of 440, 450 and 442 nm, shown
in Table Il Figure 2. The identification results of this spectroscopic
approach the maximum absorbance of zeaxantin, zantofil, and p-
carifene those dissolved in acetone by references.

88



Table 11, The maximoum wavelength of absorption spectea frim
column chromatography fractions in hexane

B & gy (T}
Reszults Reference

Sample.  —— Pigment

“Crude Extract 440 E
1% Fraction 40 457 476 440, 439 470 [15, 16] zeaxantin
2™ Fraction 452 477 506 433475, 307 [16] xantofil
3™ Fraction 42 455 474 440,453,471 [17,10]  P-caroien
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Flgure 2. Pattern $pectra crude oxtract and fractions of eslumn

chramatography in the salvent acetons, which {a) crude extraet, (b)
1" fraction, {¢) 2™ fraction, (d} 3™ fraction.
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Presumption ilal fraction 3 is f-carotene s strengthened by the 1es)
chemical reaction of fraction 3 i the acetone solvent with the mitiz|
color is yellow, afier added by SbCl 10796 ™, in chloroform and Ha%0,,
ile soluton color changed to blue. as shown i Figure 3, Thus the
fraction 3 was identified as f-carotens [11].

(a) (b)

Figure 3, The results of the identification of B-carotene, (a) befora
ShCI3 plus 10% ", in chloroform and H:50, and (b after Shel;
plus 10% ™ | y in ehloroform and H: S50,

4., CONCLUSION
Peel yeloow banana (Mess poreidliacs sapiestwm L) containing
carotenoid pigments, among others 2eaxantin. xanofl, and f-carotene.
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