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 Background: Nature dyes were promising new advantages due to low cost production, 

bulk materials, low energy, and optimum performance also diffuse light and multicolor 
option. In this present work, the dyes were extracted from 5 types of nature dyes to 

show the optical analysis. Objective: Nature dyes have become demanding research as 

alternative way and rare organic sensitizer due to lower cost and no environmental 
hazard. Methodology: The dyes were extracted by dilute the chosen nature dyes source 

such as BixaOrellana (BO), MelastomaMalabathricum (MM), Curcuma Longa (CL), 

Sauropus Androgynous (SA) and PandanusAmarylitolius (PA) to methanol solution 
and stored in freezer for several days. Hence, the extracted dyes were analyzed via 

Ultra-Violet Visible (UV-Vis) and Fourier Transform Infrared Spectroscopy (FTIR) in 

liquid form to examine their photophysical properties. Results: The absorption spectra 
by UV-Vis spectroscopy shown the broad with long-wavelength absorption for BO, 

MM, CL, SA and PA is 400 nm, 225 nm & 400 nm, 400 nm & 675 nm, and 275 nm – 

450 nm – 675 nm; respectively. The comparison between all dyes show that, the energy 
absorption give 2.28 - 2.9 eV it is due to the absorption of light energy by dyes in the 

ultraviolet and visible region involves promotion of electron. Conclusion:  The energy 

absorption gives in range 2.28 eV – 2.9 eV and the complexation was observed at 1690 
- 1710 cm-1 which attribute to C=O. 
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INTRODUCTION 

 

 Demanding for eco-friendly and nature product 

encourage researcher to develop new routes for 

photovoltaic conversion based on new invention due 

to lower cost and ease of processing as a type of solar 

cells (Tamil Selvi et al., 2013). Many factor that 

contributed to the energy conversion of solar cells 

which is incident spectrum captured by a device is 

controlled and limited by the absorption of the active 

layer (Karolina P. Fritz et al., 2008). In the present 

study, nature dyes and pigment have emerged as 

important alternative way to limiting of synthetic 

dyes. The potential dyes from plant such as Bixa 

Orellana (BO), Melastoma Malabathricum (MM), 

Curcuma Longa (CL), Sauropus Androgynous (SA) 

and Pandanus Amarylitolius (PA) have been chosen 

as ability for extracted. However, nature dyes has 

been used in dyeing of cotton, silk and wool sample. 

(Hallagan et al., 1955). Silicon nanowires have 

emphasized potential for solar development but its 

generally needing a high cost technology (Davenas J 

et al., 2012). The dyes based on polymer complexes, 

which have their own wide spectral sensity, ideal 

ground and excited state, and promising kinetic and 

thermodynamic properties (Jian et al., 2013). 

 

1. Methodology: 

1.1 Sample Preparation: 

 The nature dyes Bixa Orellana (BO), Melastoma 

Malabathricum (MM), Curcuma Longa (CL), 

Sauropus Androgynous (SA) and Pandanus 

Amarylitolius (PA) were collected from Terengganu 

area that expected to have colorants dyes. These dyes 

were extracted by using immerging in methanol 

solution. 5 g of these dyes were dried in oven for 3 

hours to remove residual water. The dried dyes was 

then immersed in 50 ml of methanol and wrapped 
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tightly to make sure no evaporation occur. Then, all 

the dyes were stored in freezer for one week in order 

the nature dyes getting extracted during this period. 

The extracted solutions were dilute into solvent in 

ratio of 1:10 to make sure the dyes behave in single-

phase (Wattananate, Thanachayanont, & Tonanon, 

2014). By using FTIR and UV-Vis, the dyes were 

tested to examine the optical properties. 

 

1.2 Characterizations: 

1.2.1 UV-Vis Spectroscopy: 

 The optical properties were measures by using 

Lambda 25 UV/VIS spectrometer UV-Vis 

Spectroscopy which is an ideal instrument to study 

and analyze the absorption of the dyes and the value 

of optical band gap energy. The optical properties 

were measured in methanol solvent in ratio 1:10 

concentration in order all dyes in a single phase.  

 

1.2.2 FTIR spectrometer 

Fourier Transform Infrared (FTIR) spectroscopy was 

carried out using Thermo Nicolet Avatar 380 FTIR 

spectrometer to indicate the functional group of the 

dyes. The spectrometer was equipped with an 

attenuated total reflection (ATR) accessory with a 

germanium crystal. The dyes was dropped on a 

germanium crystal and infrared light through the 

sample in frequency range from 4000 to 700 cm
-1

 

with spectra resolution of 4 cm
-1

. 

 

2. RESULTS AND DISCUSSION 

 

2.1 UV-Vis: 

 

 
 

Fig. 1: Absorption spectra of different nature dyes.  

 
 In this study, the main absorption was observed 

at 457 nm, 428 nm, 427 nm, 544 nm, and 406 nm for 

BO, CL, SA, MM and PA; respectively.  

 Due to Figure 1, absorption band of most dyes 

was observed in ranges of ~400 nm to 500 nm, which 

was due to excitation, correspond to n - * transition, 

hence energy required are less than other. While, the 

absorption band recorded at ~200 nm for all 

compound in methanol is localized on phenyl group 

and originated from  -  *, for this part, its might 

due to carbon-carbon double bond or triple bond.  

 Besides that, from the absorption spectra, it can 

be seen that the nature dyes show wide absorption in 

the UV region of the light and do not absorb the 

visible light portion of solar radiation that make up 

about 50 % of solar light.   

 Therefore, the absorption of solar radiation by 

solar cells was characterized by threshold photon 

energy. Only photon with energy greater than ħω can 

be absorbed. Photon with lower energies are either 

reflected or transmitted. Hence, the value of optical 

energy density per photon energy can be calculated 

from UV-Vis spectroscopy absorption by using: 

                                                                                                                                                                          

(eq.1) 

 Which is h is plank constant, λ is wavelength, 

  and c is speed of light. The energy densities 

of dyes absorption were calculated using eq.1 and 

depicted in Figure 2. 

 From the Figure 2, the energy density for BO, 

CL, SA, MM and PA were 2.73 eV, 2.9 eV, 2.9 eV, 

2.28 eV and 3.06 eV; respectively. It can be shown 

that MM gives the minimum energy density 

compared to other dyes. Therefore, instead of 

looking for an optimum single band gap material, 

optimal band gap grading profile so that the expected 

efficiency could be even greater than for an observer 

material with optimum single band-gap (Arturo 

Morales, 2008). 

 

3.2   FTIR: 

 An analytical method which is rapid, simple and 

accurate for discriminating these species using FTIR 

combined with some chemo metrics methods was 

developed. FTIR spectra were acquired in the mid-IR 

region (4000-800 cm
-1

). 

 The characteristic absorption band of the 

functional group can be defined from the overlapping 

of some characteristic of FTIR spectra. Thus, the 

complexation and mixture of the dyes can be defined. 

Figure 3 show the FTIR spectra of MM, PA, CL, SA 

and BO, the characteristic peaks for all samples 

appeared at 3320 cm
-1 

correspond to C-H stretch and 

to O-H absorption, in the range of 2820-2930 cm
-1

 

was assigned to methyl (-CH2) and methyl (-CH2) 

symmetric and asymmetric stretching vibration, and 
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at 1040 are due to –OH stretching vibration. By 

comparing all the dyes in figure 3, the chemical 

compound have slightly similar due to mixture of 

solution based for extraction. From this spectra, the 

different of peak were defined occurs at 1690-1710 

cm
-1

 which attributed to C=O stretch, proved that the 

complexation between dyes and methanol occurs at 

C=O bonding. 

 

 
 

Fig. 2: the energy band gap of nature dyes. 

 

 
 

Fig. 3: Representative FTIR spectra of nature dyes. 

 
3. Conclusion: 

 The absorption spectra by UV-Vis spectroscopy 

shown the broad with long-wavelength absorption 

for BO, MM, CL, SA and PA is 400 nm, 225 nm & 

400 nm, 400 nm & 675 nm, and 275 nm – 450 nm – 

675 nm; respectively. The comparison between all 

dyes shows that, the energy absorption give 2.28 - 

2.9 eV it is due to the absorption of light energy by 

dyes in the ultraviolet and visible region involves 

promotion of electron. The complexation were 

observed at 1690-1710 cm
-1 

attribute to C=O 

bonding.  
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