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ABSTRACT

Ficus Padana Burm.f is potential source of antlamiy based on phytochemical test result. This sfodyses on
the analysis and simple characterisation of antlamiys from Ficus Padana Burm.f fruits. The fresbusi Padana
Burm.f fruits were extracted with the acidified atbl with citric acid at room temperature for 12 urs in the
darkenvironment.The pigment was identified with \U¥-Spectroscopy, HPLC-DAD, and LC-MS. The pigraeat
pelargonidin 3-(6"-p-coumarylglucoside)-5-(4"-Malwylglucoside) and pelargonidin 3-(6""-Malonylgludds).

The second one is a major compound that takingouf1®6 of the total anthocyanin content in Ficusigaa
Burm.f. The results confirmed that Ficus Padanan®flI contained acylated anthocyanin pigments.
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INTRODUCTION

Ficus PadanaBurm.f is a species of the genbikus moreceae family and spread across Java and Suriis
plant has another name Hemberang (Sunda), Dedddeg@ava)[1].This plant is a tree, to 15 m higt,an the
western part of Java is growing at an altitude @ 31300 m above sea level, on the slopes of thiegand in
secondary forests[2].

Ficus padanaBurm.f fruits containing anthocyanins allegedly &ese of the color of the seeds and pulp of the frui
is colored red. The possibility of anthocyanin campds in fruitFicus PadanaBurm.f also reinforced by the
positive results of the flavonoid phytochemicalttes the fruit Ficus PadanaBurm.f. Based on these data the
expected fruits oFicus PadanaBurm.f is potential source of anthocyanins.
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Figure 1 Picturesof Ficus padana Burm.f

Anthocyanins are responsible for most of the réde land purple colors of fruits, vegetables, flosvand other
plant tissues or products[3-6]. The isolation ahehtification of anthocyanins are difficult as auk of their ability
to undergo structural transformations and compleactionary. Moreover, they are difficult to be auzed

independently from other flavonoids because these lsamilar reaction characteristics[7].

In this study we investigate the major compoundardhocyanin in the fruit dficus padanaBurm.f based on the
properties of anthocyanin. The structure of thdhatyanins were identify with UV-VIS spectrum, thiéeet of pH
stability, stability against strong acid hydras/sind mass spectra analysis by comparingwith pleetsal data of
published data[8].

EXPERIMENTAL SECTION

Plant samples
The fruit samples were picked at Andalas Univerbibyanical garden in West Sumatera, and transpaatete
laboratory immediately.

The fruits sample were identify at Research CeotrBiology, Indonesian Institute of Sciences witlemtification
number 1168/IPH.1.02/If.8/V1/2013

Chemicals
HPLC-grade water, methanol, ethanol and acetomitditricAcid, hydrocholric acid, formic acid webtained
from Merck , Germany. All other chemicals usedhis tstudy were analytical grade.

I nstrumentation
Shimadzu spectrophotometer UV1800, Shimadzu HPLE WAD detector (prominence UFLC) . An Agilent LC-
MSD 6100 series, equipped with a DAD and ESI-M&d®r were used for mass spectra analysis.

Procedure

1. Extraction of anthocyanins

Acidified of ethanol pH 1,5 were prepared by mixddethanol with citric acid 35 %(3:7). 200 ml adidd ethanol
was added into 1000 ml Erlenmeyer flask containdfgd fruit. Anthocyanins were extracted at room genatur
for 12 hours in dark environment, this procedures wapeated three times to collect the extract isolutThe
extraction was concentrated under vacum at roorpéeatur using a rotary evaporator until left 1/®o#t 10 ml of
extracted solution was passed through a gm5nillipore filter for analysis.

2.Characterization of anthocyanin with the spectrophotometer

Characterization by spectrophotometer measurenmarfermed with a maximum wavelength of anthocyanin
UV-VIS spectrum. Maximum wavelength measurementsfopmed using a double beam spectrophotometer
Shimadzu UV-1800 with an area measuring wavelengghseen 200-800 nm.
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3. Characterization of anthocyanin by measurement of the stability of anthocyanin extract

Measurement of the color intensity of anthocyanitiaets performed on the anthocyanin solution digsbin five
different solution pH conditions (1, 3, 5, 7,andE3)ch solution was measured with a maximum wavéhedguble
beam spectrophotometer Shimadzu UV-1800 with aa mr@asuring wavelengths between 200-800 nm

4. Acid hydrolysis of anthocyanins.

5 ml of 2N HCI was added to 1 ml of the extractamithocyanin in a screw-cap test tube. The pigmemi®
hydrolysed at 100°C for 1,5 hours.Then the soluti@s immediately cooled in room temperature.Abounllof
hydrolysate solution was passed through a Pr5nillipore filter for analysis

5. HPLC-DAD- analysis

Shimp-pack ODS column was used. The solvents wgradueous 2% formic acid, and (B) acetonitriletavg1:1
v/v) containing 2% formic acid. The gradient wasnfr6 to 10% B for 4 min, from 10 to 25% B for 8 misocratic
25% B for 1 min, from 25 to 40% for 7 min, from #®60% for 15 min, from 60 to 100% for 5 min, frd@0 to
6% for 5 min, at a flow rate of 1.0 ml/min. Injemti volumes were 2@, and the detection wavelength was 516
nm[9].

6. ESI-M Sanalysis

Agilent Zorbax SB-C18 column was used. The condittb MS were as follows: ESI interface, positive imodel,
35 psi nebulizer pressure, 10 L/min dry gas flote r850°C dry gas temperature and scans at m/2a15000. All
analyses were duplicated

RESULTSAND DISCUSSION

1. Extraction of anthocyanin

Solvent extraction processes is the first stepsfoliation of anthocyanin pigment from plants[10htAocyanins are
polar molecules and consequently more soluble iar@mlvents, however extraction conditions are &ksy factors
in their overall solubility[11,12]. Alcoholic extecion is suitable for extracting anthocyanins frdmits and

vegetables it shown in the previous research idystf anthocyanin from purple-fleshed sweetpotabovgber,

purple corn, red and black currants, and grapeghdnextraction process of anthocyanin from paldicaorps in
plants solvent type, solvent concentration, soigi##tl ratio (solid loading), incubation temperatamd incubation
time are important for the stability and concembraiof anthocyanins[12-17]. Methanol is the mostahle solvent
for the anthocyanin extraction process , but & haore toxic and hazardous to handle comparing thi¢ other
alcohols. Ethanol is a good option for replacingetimanol because it is has less toxicity and cao @sover
anthocyanins with good quality characteristics[IDhe use of acid at the exctraction process istabilize

anthocyanins in the flavylium cation form, whichrisd at low pH[18]. Hydrochloric acid is commonlgad for

solvent acidified but it may hydrolyze acylatedhatyanins, to avoid or at least minimize the bdeain of

acylated anthocyanins, organic acids such as ac#fiic or tartaric acids, which are easier tamétiate during
anthocyanin concentration, have been preferred[19].

2. Test for anthocyanins

The red, purple and blue colors found in many glané due to two classes of water soluble pigmantsiocyanins
and betacyanins. The anthocyanins are flavonoid$ass of phenolic molecules that are synthesiheaugh the
Shikimic acid pathway and are widespread in thatpkingdom. Betalains, a group of pigments thatudes the
betacyanins are indole-derived alkaloids and contétrogen. The extracts in acidied ethanol westetk for the
presence of anthocyanins by observing pigment aotder acidic conditions by adding HCI. 3 ml ofrext and 3
ml HCI were mixed in a test-tube and then placedeissel with boiling water for 5 min. The mixturasvstable and
did not lose color when boiled indicated the presenf anthocyanins in the extracts.

3. Characterization of anthocyanin with the spectrophotometer

The UV-Visible absorption spectra of anthocyanirerf Ficus PadanaBurm.f fruit (pH = 1,5) were recorded
between 200 and 800 nm with a double-beam scandmi¢/isible spectrophotometer (Figure 2). The result
indicated that the anthocyanin pigment fréimus PadanaBurm.f has two absorption peaks (acidified ethanol
with citric acid): one isumax = 278 nmin UV range and anothekisax = 526 nm in visible range.

The emergence of two absorption peaks obtained fample extracts showed that the presence of amhic
compounds. As a group of the flavonoid, anthocyduais two cluster groups which provide local absorpat UV-
Vis absorption that is the benzoyl and sinamoiluga Anthocyanin compounds have two character@tsorption
at a wavelength region that is UV (260-280 nm) aisible (490-550 nm).
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Figure2. The UV-Vishble absorption spectra of anthocyaninsfrom Ficus padana Burm.f fruits (pH = 1,5)

4. Characterization of anthocyanin by measurement of the stability of anthocyanin extract

Anthocyanin extracts obtained testing the effeqbtéfstability . Treatment given pH is the pH of3,5, 7, and 9.
The color of anthocyanin extracts at different pbhditions give different colors , which also folled different
wavelengths of maximum absorbance of each exttaan pH condition (table 1).

Table 1 .Observation of the color of each treatment pH and UV-Visible absor ption spectra of each treatment pH

UV-Visible absorption spectra
Al(nm) | Abs | A2 (nm) | Abs

No | pH Color

1 1 | red 526 0.115 278 2.261
2 3 | slightly red 510 0.097 276 | 2.242
3 5 | colorless 504 0.048 276| 2.242
4 7 colorless - - 276 | 2.424
5 9 | slightly red 514 0.054 276 | 2.271

Absorbance values and the color of anthocyanit Figus padanaBurm.fpada pH 1.5 showed high values and red ,
this is due to a pH 2 anthocyanins are in the most stable conditibbe main anthocyanin structures are in the form
of red flavilium cations[20]. At pH 3, red color ahthocyanins fronfricus PadanaBurm.f start to fade , there is a
trend that the absorbance value decreased withasitrg pH, up to pH 5 and pH 7 . The absorbankesaharply
decline occurred in anthocyanin friitcus PadanaBurm.f especially at pH 5 and pH 7. Buffer systeontained in
the extractsof anthocyanin Bfcus PadanaBurm.f in the range of pH 5 and 7, which becomasrless extracts
showed degradation of anthocyanin structure , ig ¢ondition , red flavilium hydrated cations irttoe structure
forms colorless (carbinol)[20].

Extract mixed conditions with pH 9 buffer back give slightly red color , by providing in the regiofvisible light
absorption at a wavelength of 514 nm , this maydbated to the bond acylation of anthocyanin conmgsuthat
exist.

5. HPLC-DAD and ESI-M Sanalysis

Figure 3 showed the anthocyanin profile of the aottusing the HPLC-DAD chromatograms at 516 nm.&s loe
seen, there are two peaks in the chromatogrameattention time range of 15-20 min, indicating pihesence of
two different anthocyanin in fruit dficus padanaBurm.f.The chromatogram of the product afteracid hydrelysdi
the anthocyanin extract, also recordedat 516 nmistidhat only one aglycones could be obtained frloentwo
anthocyanins irFicus PadanaBurm.ffruit (figure 4). These two anthocyanins ahdir correspondingaglycones,
the structures of were identified by spectrometdta ESI-MS .
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Figure 3. HPL C chromatograms of extract of Ficus Padana Burm.f fruits (DAD, 516 nm)
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Figure 4. HPL C chromatograms of extract of Ficus Padana Burm.f fruitsafter acid hydrolysis (DAD, 516 nm)

A total of two anthocyanin compounds were idendifigy their elution order and by comparing the mizach
anthocyanin molecule and its fragmentation to preghaatabase. Peak 1 and 2 showed fragment iongZ&71 in
MS analyses that could be tentatively identified pe$argonidin derivatives. Peaks 1 and 2 showedtickd
molecular ions at m/z 828 and 519, which concurh what found in on line database[8]used for comédition
purposes. Peak 1at/z828 and MS2 fragments at 519 and 271 due to logpuwharylglucoside (—309 amu) and

malonylglucoside (—3248 amu), respectively, wastified as due to pelargonidin 3-(6"-p-coumarylgise)-5-
(4-malonylglucoside) (Figure 5).

Peak 2 as the major anthocyanin in extracFioclus padanaBurm.f fruitswas attributed to pelargonidin 3-(6"-

malonylglucoside), by HPLC-DAD and HPLC-M8W 519, MS2 fragments at 271, corresponding tas4 lioss of
248 amu (malonyl moiety)(Figure 6).
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Figure 6. Structure and M S data of anthocyanin peak 2.
CONCLUSION

The pigment in fruits oficus PadanaBurm.f is a kind of natural pigment forfood prodegsand has potential
medical and commercial values. This study focusedtiesimple characterisation of anthocyanins ffaus
PadanaBurm.f. The pigment was identified by means of UisiWle spectroscopy, HPLC-DAD and LC-MS. The
anthocyanins showed pelargonidin aglycon with commgls arepelargonidin 3-(6"-p-coumarylglucoside45-(
Malonylglucoside) and pelargonidin 3-(6”-Malonylgloside). The second one is a major compound dkatg up
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to 91% of the total anthocyanin content Ficus padanaBurm.f. The results confirmed th&icus PadanaBurm.f
contained acylated anthocyanin pigments.
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