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Abstract: Nowadays, natural dyes have been used widely in many sectors such as food industry. The
intensive research also have been conducted to replace synthetic dyes with natural dyes as sensitizer for dye­
sensitized solar cell (OSSC) as it is more economical and environmental friendly than synthetic dyes.
However, it becomes a problem as natural dyes are less stable than synthetic dyes. This study was carried out
to determine the optimal conditions for anthocyanins extraction from Plumeria rubra flower by using different
extraction solvents, time and extraction temperatures. The light stability of Plumeria rubra flower extract was
also investigated. The anthocyanin in Plumeria rubra was extracted by using simple extraction method. At
various temperatures of 30, 35, 40, 45 and 50 DC, the anthocyan ins concentration were found to be in the
range of 0.5360 to 0.6178 mg L- ' in 95% ethanol solvent and 0.3044 to 0.6587 mg L- 1 in water solvent. The
total content of anthocyan ins extracted at 40 DC using 95% ethanol solvent increased trom 0.09086 to 0.79952
mg L-1 in the range of 2 to 24 hours extraction time. The optimum extraction condition of anthocyanins trom
Plumeria rubra was in 95% ethanol at 40 DC for 24 hours for extraction solvent, temperature and time
respectively. The extraction efficiency under the optimum conditions of 95% ethanol as extraction solvent,
extraction temperature of 40°C and extraction time of 24 hours with the highest concentration of anthocyanin
extract of 0.79952 mg L- ' . The degradation of anthocyanins pigment increased up to 72.65% as the exposure
time increased trom 0 to 24 hours. The stability of anthocyanins extract was significantly affected by the
presence ofUV light.
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1. Introduction

According to Gratzel et al. (1991), a photovoltaic of dye-sensitized solar cells (DSSCs) was
developed to convert a visible light energy to electrical energy (as cited by Calogero et al., 2012).
The innovation of this type of solar cell is it impersonate a photosynthesis process in plants (Shahid
and Mohammad, 2013). A DSSC is consists of a semiconductor electrode, a counter electrode, an
electrolyte and a sensitizer. The sensitizer can affect the efficiency of DSSC as it plays an important
part in absorbing and transforming solar energy from sun into electricity (Zhou et aI., 2011). A good
sensitizer should absorb a wide range of light from the visible to the near-infrared (as cited by
Calogero et aI., 2012). There are two types of dye can be used as sensitizers which are synthetic
dyes and natural dyes. Synthetic dye such as ruthenium (Ru) complex is a transition metal
coordination compound. It is one of the excellent photosensitizer for DSSC with high efficiency in
transforming solar energy from sun into electricity (Chiba et aI., 2006).

Natural dyes are derived from natural sources such as plants. A variety colour of flower,
fruits and leaf of plant from red to purple shows that it contains various pigments such as
anthocyanins, betalains, carotenoids and chlorophylls (Escribano and Garcia, 2010; Jensen, 2011)
can be used as a natural dye by using simple extraction procedure (Hao et aI., 2006). The pigments
that have been mostly reported which show a good potential as sensitizer in DSSCs is anthocyanins
(Chien and Hsu, 2013; Calogero et aI., 2012), betalains (Calogero et aI., 2012; Hernandez-Martinez
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solid residue were filtered out from dye extract using i\lbet standard filter paper (Hernandez et aI.,
2011). Concentration of anthoeyanins extracts were analysed using pH di ffcrential method. The best
optimal temperature was used in the next experiment.

2.3 Determination of optimal extraction time of anthocyan ins

The extracted flower dye sample which has the highest total content of anthocyan ins at
optimal condition of extraction temperature and solvent were then determined for its optimal time
of extraction (Lapornik et aI., 2005). The dye sample extracted at room temperature 30°C was used
as control. Thus, dye samples were extracted at various time ranges at 3, 16 and 24 hours. The best
optimal time was used in the next experiment.

3. Light stability of anthocyanins

About 15 mL of flower dye samples extracted using 95% ethanol at temperature of 40°C
for 24 hours were pipette into a closed capped vial to prevent sample from evaporated. The stability
of dye samples was studied at room temperature with a presence of light for I, 8, 16 and 24 hours.
The sample that extract at 30°C for 24 hours was used as a control. By using pH differential
method the total content of anthocyanins extracts remained in samples after exposure were
determined (Stanciu et aI., 20 I0).

4. Quantitative analysis of anthocyanins

Total monomeric anthocyanins in flower extract were measured using spectrophotometric
pH differential method. This method was conducted by preparing two types of buffers solution with
different pH of 1.0 and 4.5.

Buffer ofpH 1

About 1.86 g of KCI was weighted and added into a beaker containing 970 mL distilled
water. The solution was stirred until solid KCI completely dissolved before adjusted it's pH to
pHl.0 by added a drop wise of concentrated hydrochloric acid, HCI. The buffer solution was then
transferred into a 1000 mL volumetric flask. Distilled water is added until it reached the calibration
marks of flask.

Buffer ofpH 4.5

About 54.43 g of CH3COONa was weighted and dissolved in 960 mL distilled water. The
pH of solution is adjusted to pH4.5 through addition of a drop wise of concentrated hydrochloric
acid, HCI. The solution was transferred into a 1000 mL volumetric flask and completed the volume
of I L using distilled water.

Procedure

About 1 mL of Plumeria rubra flower dye sample was diluted in each of two buffer
solution of potassium chloride (KCI) buffer 0.025 M and sodium acetate (CH 3COONa) buffer 0.4
M in 10 mL volumetric flask. The absorbance of samples were read at A= 520 nm and A= 700 nm
after been left for 15 minutes in room temperature. Blank sample used was distilled water.
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