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ABSTRACT

Pelargonidin is one of the 19 anthocyanin types which have been found. Raspberry (Rubus rosifolius Sm) is a
species of the Rubus genus from family of Rosaceae. In this research, characterization pelargonidin contained in
extract of raspberries has been carried out by using HPLC-DAD-ES-MS and also to apply the extract for drinks
with different pH. The main pelargonidin contained in extract of raspberries is pelargonidin-3-rutinoside-5-
malonylglucoside with a molecular ion of m/z 843 and base peak of 578 (pelargonidin-3-rutinoside). Anthocyanins

from raspberry fruit extract can be applied as an alternative dyes in foods that have an acidic pH, asit gives a clear
color.
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INTRODUCTION

Pelargonidin is one of 19 types of anthocyanin coumals that have been discovered. But there are gixlyell

known anthocyanidins: pelargonidin, peonidin, cgimi malvidin, petunidin, and delphinidin. Genediffference
between these six anthocyanidins structure is basea variation of hydroxyl and methoxy-substitugrups at
two positions in the ring-B at position 3 '‘and . [Anthocyanidins are glycosides which are polibigiflavilium

salts [2]. Anthocyanin is a water-soluble compou@dnerally, anthocyanin pigment colors are redg bdund violet,
is usually found in flowers, fruits, and vegetab]8s Anthocyanins are derived glycosides flavahoompounds,
which consists of a group of sugar (glikon), a afup of non-sugar (aglycone), and there are som&aitong acyl
group [4].

Figure 1. Raspberry fruit(Rubus rosifoliusSm)
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Raspberry Rubus rosifolius Sm) has a form of thorns, serrated leaf edgestewftowers and red fruit with a
diameter of 1.5 cm. Raspberries is known as thedfa group that contains a small seed with gawit the inside
of the fruit [5]. The shape of the fruit raspbecan be seen in Figure 1.

Amanda et al, (2015) reported that pelargonidin moumds had been found from the extract of raspbehigh
analyzed by using UV-Vis spektrosfotometer and HMMAD. The maximum wavelength of UV-Vis
spektrosfotometer is 511 nm while the dominant peak HPLC-DAD appeared at a retention time of 88.3
minutes. Pelargonidin obtained has an excellembxidant activity with EC50 value of 49g/ml (49 ppm) [5].

In this research, characterization pelargonidint@ioed in extract of raspberries has been carrigdbyg using
HPLC-DAD-ESI-MS and also to apply the extract foinlls with different pH.

EXPERIMENTAL SECTION

Plant sample

Rubus rosifolius Sm fruit was obtained from Hiang village, Kerindgmbi. Plant identification had been performed
at Herbarium Laboratory of Andalas University (ANDAvith identification number 267/K-ID/ANDA/X/2014.
Raspberry Rubus rosifolius Sm) was sorted, the white part inside was remotresh weighed 200 g and chopped
until smooth.

Chemicals

HPLC-grade water, methanol, ethanol, acetonitakstic acid, hydrocholric acid, and formic acid evebtained
from Merck, Germany, mineral water, soda water athidhe other chemicals used in this study werdysoal
grade.

Instrumentations
Rotary evaporator (Buchi), HPLC-DAD-ESI-MS (Shimadt.c 8030), aluminium foil, filter paper, and giasare
commonly used in laboratories.

Procedures

1. Extraction of anthocyanins

Extraction of raspberryfruitwas using maceratiortirod by ethanol solvent acidifiedwith acetic acdH = 1. 200
g sample was macerated with 250mL solvent, anddef24 hours, then the result was filtered to safeathe filtrate
and the residue. Extraction was repeated by ugiegsime solvent and the same treatment. The diltnats

combined and then the solvent was evaporated ayyrevaporator at 30 °C. Afterward, the extractsevseeparated,
20 ml of the extract was filtered with a 0.2 micreyringe filter for the HPLC-DAD-ESI-MSanalysis atitk rest

was stored for the others analysis.

2. Characterization of anthocyaninsby HPLC-DAD-ESI-M S

At this step,agilent 6100 series HPLC-DAD-ESI-MSwicm sizedC18 column had been used. MS conditions
used were: ESI interface, positive ions mode, rnebupressure of 35 psi, a dry gas flow rate of Afiin, a dry gas
temperature of 350 °C and m/z scanning from 1000@0. The mobile phase used were mobile phase ApPdic

acid and mobile phase B: acetonitrile: water : fiorawcid (49:49:2, viviv). HPLC elution system wasrfprmed
with linear gradient as follows: 0 ~ 4 min, moljilkase B increased from 6 to 10%; 8 ~ 12 minutegjlmphase B
increased from 10 to 25%; 12 ~ 13 minutes mobilesphB fixed (isocratic) at 20%; 13 ~ 20 minutes iegbhase

B increased from 25 to 40%; 20 ~ 35 minutes moplilase B increased from 40 to 60 %; 35 ~ 40 minntekile
phase B increased from 60 to 100% and 40 ~ 45 roinilenphase B back to 5%, with a mobile phase flate of 1
mL/min and injection volume of 2.5 mL.

3. Application of anthocyanin pigments
The extract was applied to several soft drinks Whiave different pH. The soft drinks weredrink wath acidic pH
(5) and alkaline pH (9). Treatment of this applicatintended to see the changes in the color drti®cyanin
pigment in the drinks.

RESULTSAND DISCUSSION

1. Extraction of anthocyanins

Extraction of anthocyanin compounds from raspbstnad been performed by maceration method by wethanol
solvent acidified with citric acid to a pH of 1. @@of sample was macerated with 250 ml of solvand, left for 24
hours, the result was filtered to separate thefédtand the residue, the filtrate was stored had the residue was
extracted again using the same solvent and the saatenent. The filtrate was combined and thenstileent was
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evaporated with a rotary evaporator at 30 °C. Itratsieved concentrated extract as much as 200iked at a
temperature of 40 °Cfor the next procedure.

Anthocyanin solvent extraction is the first steptlme determination of total and individual anthadys before
quantification, purification, separation, and cleéesization [6] and generally involve the use oftinaamol or ethanol
acidified. The use of acid will stabilize anthociyain the form of flavyliumcation, red at low pH][7The use of
organic acids such as acetic acid, citric acicagatic acid intends to avoid damage to the ant@sicywhich can be
caused by the process of hydrolysis in glycosidedend acylation [8].

2. Characterization of anthocyaninsby HPLC-DAD-ESI-M S

Characterization of anthocyanins by HPLC-DAD-ESI-K& been done by comparing the m/z data of thelsam
with the m/z data obtained from the previousanthoays research. The fragmentation pattern of thedst& of the
raspberry extract can be seen in Figure 2.
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Figure 2. The data of anthocyanin compoundsin extract of raspberries

MS data fragmentation pattern of raspberry fruttaot gave a molecular ion value of m/z 843 withaae peak of
578. Based on the data obtained, it shows thaankieocyanin compounds which have a molecular wa§ktlue
m/z 843 is pelargonidin-3-rutinoside-5-malonylglaie. The structure of pelargonidin-3-rutinosidez&lonyl

glucoside compound can be seen in Figure 3.
OH

HO OH
HO

HO

OH
HO Q

HO
OH

Figure 3. The structure of 3-rutinoside pelar gonidin-5-malonylglucoside compound

In figure 4, it was shown the fragmentation pattefthe MS data on the compounds with the m/z vafug43, the
appearance of peak 756 shows the release of Mapawyp (-87), then peak 664 indicates the reledsesngar (-
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179), and the release of Malonylglucoside (-264% whown on the peak base of 578 (pelargonidin iBasite)
which can be seen in Figure 4, the fragmentati@psis the proposal that the compound obtaine@lergonidin-
3-rutinoside-5-malonylglucoside. In general, antf@dn compounds contained in fruits with genus wbus is
pelargonidin 3-rutinoside and cyanidin 3-rutinosidenpound [9].

Characterization of the anthocyanin structure m étracts of by HPLC-DAD-MS method provides infation
about the allegation of the existing structurefuldher strengthen the allegation, an NMR analghigracterization
should be carried on to obtain a more accuratetsimel of anthocyanin
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Figure 4. Structure of pelargonidin 3-rutinoside-5-malonylglucoside compound (A) Therelease of of Malonyl group, (B) Thereease of
of asugar group, (C) Therelease of Malonylglucoside

3. Applicationsanthocyanin pigment

For applications, the extract was used to two tygfelseverages which have different pH, ie pH 6 phd9. The
result of anthocyanin addition into two beverages the change of color, for the pH 6 beverage tuimnt® pink,
while for the pH 9 beverage turned into orange cWiian be seen in Figure 5 and 6.

807



Adlis Santoni et al J. Chem. Pharm. Res,, 2015, 7(8):804-808

Figure 6. Application of anthocyaninon pH 9 beverages

An important factor in the application of anthociyaas a natural pigment in foods and drinks isigbility against
pH. There are several advantages of using anthatgandyes in foods or beverages, such as sateufoan body
because the dye used comes from natural ingredidfiseover, anthocyanin is as an antioxidant whiem
counteract free radicals [4].

CONCLUSION

From the data obtained can be concluded that tha pelargonidin contained in extract of raspbertigsbus
rosifolius Sm) is pelargonidin-3-rutinoside-5-malonylglucasigith a molecular ion value of m/z 843 and basakpe
of 578 (pelargonidin 3-rutinoside). Anthocyaninsrh raspberry fruit extract can be applied as tarrative dye in
foods that have an acidic pH, as it gives a cleforc
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