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Abstract 
In this work, the structural and optical properties of Coleus 
barbatus plant were investigated. The structure of the Coleus 
barbatus was investigated using X-ray fluorescence (XRF) and 
X-ray diffraction (XRD). The XRD indicated that structures of is 
amorphous, while XRF showed that the Coleus barbatus 
contained the following elements; Potassium (K), Calcium (Ca), 
Titanium (Ti), Magnesium (Mn), Iron (Fe), Copper (Cu), Zink 
(Zn), Lead (Pb), Barium (B), Rubidium (Rb), and Strontium (Sr). 
The optical properties of Coleus barbatus were carried out using 
Fourier Transformation infrared spectroscopy (FTIR) and UV-
Visible spectroscopy (UV). FTIR spectra of Coleus barbatus 
showed a broad and strong absorption band in the range741-1700 
cm–1, and these absorptions were assigned to the different 
stretching vibrations. The UV of Coleus barbatus showed 
absorption equal to 2.4 a.u. at the value of maximum wave length 
221.0 nm. The energy band gap was calculated and found to be 
5.0 for Coleus barbatus. 
Keywords:absorption, Coleus barbatus, FTIR, XRD. 

1. Introduction 

The study of the physical properties of plants is important 
to future applications, as well as for improvements in 
product development with the currently available 
technology [1]. 

Coleus barbatus is an important medicinal herb, 
commonly distributed in sub-Himalayan tracts of North 
India and Deccan Peninsula. There are 150 species of 
Coleus in the world and 8 species found in India. In 
Ayurvedic system of medicine, the stem and roots of 
Coleus barbatus (Trade name: Patherchur and Sanskrit 
name: Pashanbhedi) used to cure gastric problems, 
hypertension, glaucoma, inflammation and piles.  As the 
root of this plant contains active compounds like carbacrol, 
thyomol, siniaol and ugenol, used as important drug for 
curing the urinary diseases and cancer, while forskoline is 
a diterpene used in the treatment of hypertension, heart 
failure and asthma [2-5] .  

    Coleus species have been used in the Asian 
traditional medicine to treat angina, asthma, bronchitis, 

epilepsy, insomnia, skin rashes, and a wide range of 
digestive problems [6]. Although most studies have used 
the isolated forskolin extract, it is believed that the whole 
coleus plant may be more effective, due to the presence of 
multiple compounds that may act synergistically. 
Generally, coleus appears to be well tolerated with few 
adverse effects [7,8]. 

Motivated by the important of the Coleus barbatus, the 
aim in this work was to explore the structure and physical 
properties of Coleus barbatus. For this purpose, X-ray 
diffraction (XRD) and X-ray fluorescence (XRF) were 
used to investigate the structure and the existence of 
certain elements. In addition, the optical properties of 
Coleus barbatus were studied using Fourier 
Transformation infrared spectroscopy (FTIR) and UV-
Visible spectroscopy (UV). The absorption and energy gap 
of Coleus barbatus were determined as well. 

2. Material and Method 

2.1 Sample preparation 
In order to prepare sample plant material leaves and bark 
were crashed using mortar. The sample was then made 
powder to be analyzed using XRD.  
To prepare sample for FTIR, small amount (1-2 grams) of 
potassium bromide powder was compressed to a thin layer 
and was made a capsule suitably to be placed in the device. 

2.2 Equipment’s and measurements 

The XRF was performed using Cd-109 XRF spectrometer 
system. The XRD analysis was carried out to confirm the 
purity of the synthesize materials using Shimadzu 6000 X-
ray diffractometer with Cu-Kα radiation of a wavelength 
of λ= 1.5406 Å source.  
FTIR measurements were performed using (Mattson, 
model 960m0016) spectra, while, the absorption of 
solution with different concentration was calculated using 
UV min 1240 spectrometer Shimadzy. 
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3. Results and Discussion 

3.1 X- ray diffraction analysis 

The structure of prepared Coleus barbatus samples is 
confirmed by XRD patterns. Figure 1 displays the typical 
XRD spectra for the Coleus barbatus. The sample is 
showed one strong peak indicated that structure is 
amorphous. 

3.2 X- ray fluorescence analysis 

XRF data allows the researchers to observe the elements 
present in the sample. Each element that gives an XRF 
signal appears at a unique energy level and is characteristic 
of that element.The XRF is performed in one gram of 
powder of Coleus barbatus plant and the spectra are shown 
in Figure 1. The structural characterizations and the result 
obtained are shown in table 1. The XRF results are 
indicated Coleus barbatus is contained Potassium (K), 
Calcium (Ca), Titanium (Ti), Magnesium (Mn), Iron (Fe), 
Copper (Cu), Zink (Zn), Lead (Pb), Barium (B), Rubidium 
(Rb), and Strontium (Sr). However, the concentration of 
elements is different with Potassium (K) is found to have 
highest concentration while Lead (Pb) is the least. 

Table 1:The elements exist in Coleus barbatus and their concentrations 

El. E (ev) 
INT(c
/s) 

S T 
Conc. 
(Frac) 

Err
or 

K 3.31 1.75 
1.38E
+04 

0.0559 1.09E-02 
8.79
E-03 

Ca 3.69 1.59 
2.44E
+04 

0.0634 4.94E-03 
3.98
E-03 

Ti 4.50 0.09 
8.60E
+04 

0.1017 5.07E-05 
4.21
E-05 

Mn 5.89 0.11 
1.83E
+05 

0.2087 1.41E-05 
1.16
E-05 

Fe 6.40 4.21 
2.02E
+05 

0.2565 3.89E-04 
3.13
E-04 

Cu 8.04 0.98 
4.80E
+06 

0.4150 2.37E-06 
1.91
E-06 

Zn 8.63 0.22 
4.26E
+05 

0.4686 5.45E-06 
4.42
E-06 

Pb 10.54 0.25 
5.20E
+06 

0.6099 3.80E-07 
3.08
E-07 

B 11.90 0.74 
7.79E
+05 

0.6819 6.73E-06 
5.44
E-06 

Rb 13.37 0.92 
9.41E
+05 

0.7385 6.42E-06 
5.18
E-06 

Sr 14.14 10.97 
1.11E
+06 

0.7614 6.28E-05 
5.06
E-05 

 
Fig. 1 X-Ray diffraction pattern of sample of Coleus barbatus 

3.3The FTIR analysis 

An infrared spectrum represents a fingerprint of a sample 
with absorption peaks which correspond to the frequencies 
of vibrations between the bonds of the atoms making up 
the material. The infrared spectroscopy can result in a 
positive identification (qualitative analysis) of every 
different kind of material. In addition, the size of the peaks 
in the spectrum is a direct indication of the amount of 
material present [9].  

The FTIR was performed in a powder sample of 
Coleus barbatus. FTIR spectra are shown in figure 2. The 
analysis of FTIR spectra for our sample is presented in 
table 2. The spectra of Coleus barbatus showed a broad 
and strong absorption band in the range741-1700 cm–1. 
The C-H stretching vibration is appeared at 741 cm-1. The 
C=O bending vibrations appeared at 1400 cm-1.  The C-O 
stretching are observed at 1103 cm-1, while the C=C 
bending vibrations are observed at 1638 cm-1. 

Table 2:The elements exist in Coleus barbatus and their concentrations 
Wave number Molecular motion Functional group 
1638 C=C Alkenes 
1103 C-O Alcohol  
1400 C=O Carboxylic Acid 
741 C-H Aromatic  
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Fig. 2The FTIR spectrum of sample of Coleus barbatus 
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3.4UV analysis 

The absorption as a function of wavelength for Coleus 
barbatus is shown in figure 3. The absorption is found to 
be 2.40 a. u., while the maximum wave length is found to 
be 221.0 nm. The optical band gap energy of the materials 
is obtained using the following equation [10]. 

   (1) 
In Eq. (1) Eg, the optical band gap whereas m represents 
the nature of the transition band gap, constant A is an 
energy-independent constant, (hν) is energy of photon. 
Assuming direct band gap transition for the samples, m 
was assigned a value of 1/2. To evaluate a precise value 
for the optical band gap, we plotted (α h) 2versus energy 
(hν) for Coleus barbatusas shown in figure 4. The optical 
band gap was determined by extrapolating the linear 
portion of the plot to (α h)2= 0 and is found to be 5.0 eV, 
for Coleus barbatus.  

4. Conclusion 

The structural and optical properties of Coleus barbatus 
plant were investigated. The X-ray diffraction (XRD) 
indicated that structures of is amorphous. The X-ray 
fluorescence (XRF) XRF showed that the Coleus barbatus 
contained elements namely; Potassium (K), Calcium (Ca), 
Titanium (Ti), Magnesium (Mn), Iron (Fe), Copper (Cu), 
Zink (Zn), Lead (Pb), Barium (B), Rubidium (Rb), and 
Strontium (Sr). The Fourier Transformation infrared 
spectroscopy (FTIR) of Coleus barbatus showed a broad 
and strong absorption band in the range741-1636 cm–1, 
and these absorptions were assigned to the different 
stretching vibrations. The UV-Visible spectroscopy  
showed  absorption  equal  to  , 2.4 a.u,  at the value of 
maximum wave length  221.0 nm . The energy band gap 
was calculated and found to be 5.0 for Coleus barbatus. 
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Fig. 3Absorption as a function of wavelength for samples 
of Coleus barbatus 
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Fig. 4Plot of (αh)2 versus hfor sample of Coleus 
barbatus 
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