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Abstract 

 
 Tha-Na-Kha flower was investigated by using the 
Energy Dispersive X-ray Fluorescence (EDXRF) 
detection technique with Fundamental Parameter (FP 
balance) method, the Shimadzu EDX-7000 spectrometer 
and analysis software. Potassium element was the largest 
element contained in Tha-Na-Kha flower sample. Other 
elements such as calcium, phosphorus, sulphur, iron, 
rubidium, copper, zinc, strontium, manganese, titanium 
and nickel were also observed as trace elements. Little 
amount of molybdenum was found in Tha-Na-Kha 
flower. The advantages of elements were presented. 
Keywords: Tha-Na-Kha Flower, Fundamental 
Parameter, Energy Dispersive X-ray Fluorescence, EDX-
7000, Spectrometer, Concentration.    
 
1. Introduction 
 
 Aglaia odorata (Tha-Na-Kha Flower) is a species of 
plant in the Meliaceae family. It is found in Cambodia, 
China, Indonesia, Myanmar, Taiwan, Thailand, Vietnam, 
and possibly Laos.  It is occasionally sold as a house plant 
under the name "Chinese perfume plant or Chinese Rice 
Flower or Mock Lemon." It is a small tree that retains its 
green leaves throughout the year, and it can reach a 
height of 2 to 5 meters. It is multiple branched and leaves 
are 5 to 12 centimeters long. It has small golden yellow 
raceme oval shaped flowers with 6 petals. The fruit is red 
and is about one centimeter long. It has an egg shape that 
has one to two seeds.  

Many parts of Aglaia odorata tree, such as roots, 
leaves, flowers and branches, can be used as medicine. 
The roots are boiled with water to make a drink to 
increase an appetite. In the Philippines, the roots and 
leaves can be used as a tonic. The dried flowers are used 
to cure mouth ulcers and reduce fever. In China, the 
branches are used boiled, dried branches and dried leaves 
with water to reduce pain from rheumatic joints, injuries 
from falls, superficial infections and toxic swelling. By 
using a dried flower, people can use to produce perfume 
for clothes and mix it into cigarettes. It can be used as an 
organic herbicide to control grass and weeds in fields, 
such as rice fields and maize fields [1,2].  

In this research, Tha-Na-Kha flower was collected 
from Kyat-Thun-Khin (2) Ward, Oktwin Township, Bago 
Region. As the time period was short, some species of it 
couldn’t be examined in other regions to compare their 
elemental concentration. The elemental concentration of 
Tha-Na-Kha flower were analyzed by using the Energy  

 

 
Dispersive X-ray Fluorescence technique with 
fundamental parameter (FP balance) method.  

 

 
Figure 1. Tha-Na-Kha plant and flower 

located at Oktwin, Bago Region 

2. Fundamental of Materials   
    Characterization 
 

X-rays, Roentgen rays, are electromagnetic 
radiations having wavelengths roughly within the range 
from 0.05 to 100 

o
A . At the short-wavelength end, they 

overlap with gamma rays, and at the long-wavelength 
end they approach ultraviolet radiation. X-rays were 
discovered in 1895 by Wilhelm Conrad Roentgen at the 
University of Warzbur, Bavaria.  

When a beam of X-ray photons interacts with matter, 
the different interactions occur. The intensity of incident 
X-ray beam is attenuated due to these interactions. Two 
basic processes in the XRF analysis are the photoelectric 
effect and X-ray scattering. Three sub-interactions 
included in the photoelectric effect are the characteristic 
X-ray emission, the photoelectron ejection and the 
Auger electron ejection. Also, both coherent scattering 
and incoherent scattering can occur. These interactions 
are strongly influenced by the spectral distribution of the 
incident X-ray beam and the sample composition. 
Detailed information on the interactions can be found 
elsewhere.  

In the photoelectric interaction, a photo-electron is 
emitted when the incident photon energy E is greater 
than the binding energy  of the electron in the atom. The 
atom becomes unstable due to the removal of a bound 
electron and undergoes a rearrangement to reach the 
normal state. The transition of an electron from an outer 
shell to inner shell emits energy as      X-ray photons. 
These X-ray photons can either escape from the atom or 
be absorbed to eject an outer shell electron (Auger 
electron). 

292



Journal of Computer Applications and Research, Volume 1, No 1, 2020 
 

 

When a charged particle (e.g. electron, proton, etc) 
or photon is incident an electron of the inner shell in an 
atom, if its energy is larger than the binding energy of 
that atom, the inner shell electron is ejected from that 
shell and it becomes a vacancy. This vacancy is 
immediately filled by electrons falling into them from 
outer shells. The energy given up by the electrons in 
changing shells is released as X-rays and the energy of 
these X-rays is characteristic energies of the electron 
shells and hence of the electron shells and hence of the 
atoms themselves. These X-rays are called characteristic 
X-rays.   

Characteristic X-ray lines are emitted from each 
chemical element when excited by higher energy 
radiation, by which is fast above the absorption edge of 
the element interest. Each element emits its 
characteristic spectra and for each transition series K, L 
and M, there is a simple relationship between the energy 
of the characteristic X-ray line and atomic number. By 
measuring the energy and intensity of these 
characteristic lines one can recognize what element and 
how much are present in a sample. This X-ray 
fluorescence spectrometry is utilized for routine 
quantitative and qualitative analysis. Sensitive available 
for most elements reach the low parts per million ranges 
and the method is equally applicable at high or low 
concentration levels.  

The production of characteristic X-ray involves of the 
orbital electrons of atoms in the target material between 
allowed orbits, or energy states, associated with 
ionization of the inner atomic shells. When an electron is 
ejected from the K shell by electron bombardment or by 
the absorption of a photon, the atom becomes ionized and 
the ion is left in high-energy state. The excess energy of 
the ion has over the normal state of the atom is equal to 
the energy (the binding energy) required to remove the K 
electron to a state of rest outside the atom. If this energy 
vacancy is filled by an electron coming from an L level, 
the transition is accompanied by the emission of an X-ray 
line known as K line. This process leaves a vacancy in 
the L shell. On the other hand, if the atom contains 
sufficient electrons, the K shell vacancy might be filled 
by an electron coming from an M level that is 
accompanied by the emission of the K line. The L or M 
state ions then remains may also give rise to emission if 
the electron vacancies are filled by electrons falling from 
further orbits. 

In recent years, the “fundamental” approaches have 
been developed to deal with the matrix effects in XRF 
analysis. The fundamental parameters method can be 
applied mostly to relatively simple situations. It has been 
developed a quantitative procedure which can be used on 
a personal computer for EDXRF that can handle nearly 
any sample from and matrix and provide accurate results 
even if only a limited number of standards are available. 

The X-ray fluorescence spectrometer consists of three 
main parts of the excitation source, the specimen 
preparation apparatus and the X-ray spectrometer. The 
function of the excitation source is to excite the 
characteristic X-ray in the specimen via the X-ray 
fluorescence process. The specimen presentation 
apparatus holds specimen in a precisely defined position 

during analysis and provides for introduction and 
removal of the specimen from the excitation position. 
The X-ray spectrometer is responsible for separating and 
counting the X-ray of various wavelengths or energies 
emitted by the specimen. The term X-ray spectrometer 
denotes the collection of components used to disperse, 
detect, count and display the spectrum of X-ray photons 
emitted by the specimen. When referring to the entire 
instrument, including excitation source, sample 
preparation apparatus, and X-ray spectrometer, the term 
of X-ray fluorescence spectrometer will be used. 

For the excitation of characteristic X-ray,    X-ray tube 
and radioactive sources are used. Commonly X-ray tube 
is used not only in primary energy dispersive system but 
also in secondary target energy dispersive spectrometer. 
In X-ray tube, a filament with adjustable current control 
is heated to generate free electrons. The electrons are 
accelerated to the anode (Rh or W) where they generate 
X-rays. If the X-rays have enough energy, an atom in the 
sample may absorb the energy and emit a characteristic       
X-ray. The X-ray leaves the sample and travels to the 
detector. In giving bias to X-ray tube; tube voltage must 
be set higher than the highest absorption edge energy. 
Here, the tube voltage is      50 kV and the tube current is 
406 A. Sometime, filter is used between the X-ray tube 
and the sample to reduce background in energy region, to 
estimate X-ray tube characteristic lines, which overlap 
with an element of interest and to transmit X-rays of 
sufficient energy for the excitation. 

Computerized data handling has become on 
established part of analytical practice. Mainly, there are 
two main steps in the analytical process of using step, 
computer can control the instrument and process signal 
and can transform raw-data into meaningful results such 
as concentration. Next one is the interpretation relevant 
to the problem under investigation. Moreover, it could be 
possible to remove errors in measuring [3,4,5,6,7,8]. 

In present research work, Tha-Na-Kha flower was 
analyzed by the energy dispersive X-ray fluorescence 
(EDXRF): Shimadzu EDX-7000 system. The 
fundamental parameter (FP balance) method was used to 
determine the concentration of elements that contained in 
the sample. The FP method is an important analysis 
method. Based on this, the Shimadzu EDX-7000 is 
provided with high performance FP software as standard. 
 
3. Sample Preparation 
 

Tha-Na-Kha flower was dried under the temperature 
of 35 C. The dried sample was crushed and ground with 
agate mortar and pestle in order to get fine powder. It was 
ground fine enough so as to meet the conditions for 
homogeneous dense materials, and to ensure 
reproducibility in measurements. And then, these 
powders were poured into a sample cell in which the 
bottom of it is covered with film (mylar). The diameter 
of the sample cell is 31.6 mm.  

Sample preparation is important in the EDXRF 
analysis because it is required to get homogeneous fine 
powder for best results. Generally, biological samples are 
heterogeneous and so making sample to be dried, ground 
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and homogenized. To obtain reliable results in        X-
rays emission spectrometry, preparation of the sample is 
a very important process prior to actual experiment [9]. 

Sample preparation needs to be done carefully not to 
contaminate from grinding devices. We should take care 
of the grinding process in order to minimize the particle 
size effect. The guiding principles for specimen 
preparation techniques are reproducibility, accuracy, 
simplicity, low cost and rapid of preparation.   

Specimen preparation is crucial to the relationship 
between spectral line intensity and the element 
concentration. Factors such as surface roughness, particle 
shape, particle size, homogeneity, particle distribution, 
and mineralization can affect this relationship [10].  

 
 

 
Figure 2. Flow diagram of a sequential EDXRF 

Analysis 

 
Figure 3. Grinding with agate mortar and pestle 

(traditional is used) 

4. Results and Discussion 
 

The (EDXRF) analysis gives qualitative and 
quantitative results. The energy dispersive has been 
superior resolution and has high counting rates. The 
measuring time was 100 s in air. From this measurement 
potassium element was the largest one contained in Tha-

Na-Kha flower sample. Other elements calcium, 
phosphorus, sulphur, iron, rubidium, copper, zinc, 
strontium, manganese, titanium and nickel were also 
observed as trace elements. Little amount of 
molybdenum was found in Tha-Na-Kha flower. The 
concentration of elements contained in sample were 
described in Figure 4 and Table 1. 
 

 
Figure 4. Elemental concentration in    Tha-Na-Kha 

flower 

For trace elements Rb, Cu, Zn, Sr, Mn, Ti and Ni, the 
corresponding elemental concentration was very small. 
So, their data were no clear remarks in Figure 4.   
Potassium is an important electrolyte (meaning it carries 
a charge in solution). It helps regulate the heartbeat and 
is vital for electrical signaling in nerves. Calcium is the 
most common mineral in the human body — nearly all of 
it found in bones and teeth. Ironically, calcium's most 
important role is in bodily functions, such as muscle 
contraction and protein regulation. In fact, the body will 
actually pull calcium from bones (causing problems like 
osteoporosis) if there's not enough of the element in a 
person's diet.    
 

 

 

Figure 5 . Shimadzu EDX-7000 Spectrometer at 
Material Science Lab, Taungoo University 
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Table 1. The Elemental concentration (%) of Tha-
Na-Kha flower using EDX- 7000 Spectrometer 

 
 
 
 
 
 
 
 
 
 

 
 
 

Phosphorus is found predominantly in bone but also 
in the molecule ATP, which provides energy in cells for 
driving chemical reactions. Sulfur is found in two amino 
acids that are important for giving proteins their shape 
[2].  

Iron is a key element in the metabolism of almost all 
living organisms. It is also found in hemoglobin, which 
is the oxygen carrier in red blood cells. Half of women 
don't get enough iron in their diet. The additions of 
Rubidium or Cesium (Cs) to potassium-deficient diets 
prevent the lesions characteristic of potassium depletion 
in rats and supports near normal growth for short periods 
of time [2]. Copper is important as an electron donor in 
various biological reactions. Without enough copper, 
iron won't work properly in the body. Zinc is an essential 
trace element for all forms of life. Several proteins 
contain structures called "zinc fingers" help to regulate 
genes. Zinc deficiency has been known to lead to 
dwarfism in developing countries [11].  

The omission of Strontium caused an impairment of 
the calcification of the bones and teeth and a higher 
incidence of carious teeth. 90Sr is one of the most 
abundant and potentially hazardous radioactive 
byproducts of nuclear fission and plants are more 
efficient than animals in the absorption of strontium. 
Strontium is preferentially excreted, especially in the 
urine, thereby providing some means of protection 
against 90Sr. Manganese is essential for certain enzymes, 
in particular those that protect mitochondria — the place 
where usable energy is generated inside cells — from 
dangerous oxidants [11].  

Titanium is so reactive that a titanium oxide skin 
forms spontaneously in contact with air, without the 
presence of water. It is used in many applications in the 
construction of industrial equipment such as in heat 
exchangers or piping systems in the chemicals and 
offshore industries, and also in process instrumentation 
such as pumps and valves. The material can also be found 
in aircraft construction, medical implants, sports goods 
such as tennis rackets and golf clubs, spectacle frames, 
jewellery, paint pigmentation, paper and so on [12]. 

Nickel is an essential element in animals. It has been 
speculated that nickel may play a role in the maintenance 
of membrane structure, control of prolactin, nucleic acid 

metabolism or as a cofactor in enzymes. It appears that 
most dietary intakes would provide sufficient amounts of 
this element [2]. 

In this study, the quantitative data calculated by the 
EDX-7000 software are based on the 100 percent of 
weightiness of inorganic elements contained in the 
sample of interest and considered on the organic 
compounds and dark matrix elements. It means that the 
data show the relative concentration contained in the 
sample of analysis. 
 
 
5. Conclusion 
 
 Tha-Na-Kha flower was investigated by using the 
Energy Dispersive X-ray Fluorescence (EDXRF) 
detection technique. The sample was prepared carefully 
at Technological University (Mandalay) and analysed by 
EDX-7000 spectrometer at Material Science Lab, 
Taungoo University, Bago Region. Potassium element 
was the largest one. Calcium, phosphorus, sulphur, iron, 
rubidium, copper, zinc, strontium, manganese, titanium 
and nickel were also observed as trace elements. The 
utilization of these elements were presented. So, Tha-Na-
Kha flower supports not only for social products but also 
for human health. Further research will be fruitful the 
details of it.  
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