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ABSTRACT 
 
Phytochemicals are any of various biologically active compounds found in plants. These are 
produced by plants and have biological activity. It has been reported that Murraya koenigii leaf 
extract is traditionally used to cure dysentery. Dysentery is an intestinal inflammation, primarily of 
the colon. It can lead to mild or severe stomach cramps and severe diarrhoea with mucus or blood 
in the faeces. It is the infection in the intestinal tract. One enzyme, which is involved in its 
biochemical pathway, is known as alcohol dehydrogenase (which have pdb id.1Y9A). The molecular 
docking was studied by biovia discovery studio. In which the interaction is done between the 
phytochemical of the plant with the enzyme. The stability of the interaction was evaluated based on 
–CDocker energy and –CDocker interaction energy. 
 

 
Keywords: Phytochemical; biovia; discovery studio; Murraya koenigii; Entamoeba histolytica. 
 

 

Original Research Article 



 
 
 
 

Mishra et al.; JPRI, 32(7): 88-92, 2020; Article no.JPRI.56464 
 
 

 
89 

 

1. INTRODUCTION 
 
Diseases are any harmful deviation from the 
normal structural or functional state of an 
organism, generally associated with certain signs 
and symptoms and differing in nature from 
physical  injury.  Nowadays, diseases are more 
fatal and dangerous due to many reasons like life 
is fast-faced, comfortable, readymade, stressful 
and unhealthy. It can cause blood pressure, 
diabetes, obesity, etc. [1]. 
 
Thousands of years from now, we are using 
traditional methods to cure a disease by preparing 
medicines from different medicinal plants. The 
plants part like bark, leaves, flowers, roots, fruits, 
and seeds are used to prepare medicines which 
have chemicals substance that produce a definite 
physiological action on the human body. These 
are used by 80% of the world's population as a 
traditional medicine because of its safety and their 
cost-effectiveness. The chemical substances 
present in the plant part are called the 
phytochemicals, and its extract is known as 
phytoextract have effective properties like anti- 
oxidant, anti-inflammatory, anti-microbial and also 
the anti-cancer properties. About 25% of the 
modern pharmaceutical drug have botanical 
origins [2]. 
 
Curry leaves (Murraya koenigii) belongs to family 
Rutaceae. Its leaves extract are used to cure 
many diseases like dysentery, dierrhea, and 
eczema etc.  Curry leaves are rich in 
carbohydrates, fibres, calcium, phosphorous, 
irons and vitamin A, vitamin B, vitamin E, iron, folic 
acid, carotenoids (Lutein and β-carotene) and 
Flavonoids (catechin and quercetin) [3,4,5].             
It can improve digestion, lowers cholesterol           
and prevent greying of hair. Curry leaves         
contain phytochemicals like alpha-pinene, beta- 
caryophyllene, cinnamic  acid,  ferulic acid, 
girinimbine, myrcene, nerolidol, sabinene, and 
terpinen-4-ol [6]. Curry leaves extract are used to 
cure dysentery. 
 
Dysentery is blood diarrhoea caused by infection 
with certain bacteria or parasites. It lasts for about 
14 or more days in which subjects are passing 
grossly blood stools [7,8,9]. Dysentery may be 
bacillary or may be amoebic. The amoebic 
dysentery is caused by the amoebas. It is much 
more  chronic  and  insidious  than  the  bacillary 
disease and is more challenging to treat. 
 
Entamoeba Histolytica is an anaerobic parasitic 
amoebozoan. It lives in the human intestine. It 

transmits commonly through contaminated 
water or food [10]. 
 
This study focuses on the identification of the 
phytochemical of Murraya koenigii responsible 
for curing dysentery caused by Entamoeba 
histolytica. 
 

2. MATERIALS AND METHODS 
 
2.1 Software Used 
 
Discovery studio module of Biovia software 
(Dassault Systemes of France) was used for 
analysis. The software utilizes machine learning 
techniques to predict the level of molecular 
interaction between the enzymes with the 
phytochemicals of the plant [11]. 
 

2.2 Methodology 
 
2.2.1 List of phytochemicals 
 
Phytochemicals are non- nutritive compounds 
present in the plants. It is a threat to bacteria, 
viruses, fungi etc. When these plants or their 
parts are consumed by humans these 
phytochemicals fight off threats to health. Some 
phytochemicals have been used as poisons and 
others as traditional medicine. It has already 
been established that plant Murraya koenigii 
belonging to Rutaceae family   has   potential   
to help controlling dysentery [12]. This work is 
focused on the identification of the particular 
phytochemical responsible for inhibiting and 
controlling of dysentery. List of phytochemicals 
is prepared produced by the Murraya koenigii 
like alpha pinene, beta caryophyllene, cinnamic 
acid, ferulic acid, girinimbine, myrcene, nerolidol, 
sabinene, and terpinen-4-ol [13]. 
 

2.2.2 Enzyme found in entamoeba histolytica 
 
It has been reported that dysentery can cause as 
a result of Entamoeba Histolytica infestation [14]. 
Various metabolic cycles have been seen in the 
bacterial life cycle for its survival. These 
metabolic cycles are regulated by different 
enzymes. Brenda enzyme database was used to 
identify and list different enzymes found in 
Entamoeba Histolytica bacteria. It has been 
found that alcohol dehydrogenase enzyme 
(protein database code. 1Y9A) is involved in 
tryptophan metabolism and methionine 
metabolism (www.brenda-enzymes.org) and    
very crucial for the survival of the particular 
microbe. 
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2.2.3 Molecular docking 
 
Molecular docking method has been used to 
identify the phytochemicals from the plant 
extract, that act as a ligand and form a strong 
covalent bond  with the bacterial protein to 
successfully inhibit the microbe. The Discovery 
studio module of Biovia software was used for 
identifying molecular interaction and perform 
molecular docking. In this process first, the sdf 
files for the phytochemicals found in the Murraya 
koenigii plant were downloaded from the website 
(pubchem.ncbi.nlm.nih.gov). The protein 
database code of the alcohol dehydrogenase 
was identified from the website (www.rcsb.org). 
The active site of the enzyme was identified via 
"receptor cavity" protocol found under "receptor- 
ligand interaction" menu. Molecular docking was 
done using the CDocker protocol of Biovia 
software under "receptor-ligand interaction". The 
enzyme molecule was treated as the receptor 
molecule and the phytochemical was treated as 

the ligand. The "-CDOCKER_ENERGY" and "- 
CDOCKER_INTERACTION_ENERGY" were 
used as an indicator for the quality of molecular 
docking. The high positive value of those 
indicators presented a good interaction between 
the ligand and the receptor. Thus, the 
interactions with high values might indicate the 
major phytochemical responsible for curing the 
disease. 
 

3. RESULTS AND DISCUSSION 
 
Results showed that the active site of the 
alcohol dehydrogenase enzymes Fig. 1 and 
Table 1. It appears as a light green colour. 
CDOCK is a molecular dynamics (MD) 
simulated-annealing- based algorithm. It is a 
grid-based molecular docking method and 
optimized for accuracy. The ligand 
conformations were obtained by Molecular 
Dynamic methods. 

 

 
 

Fig. 1. The active site of alcohol dehydrogenase enzyme 
 

Table 1. Results of C docking of phytochemicals with alcohol dehydrogenase (receptor) 
 

Sl. no. Ligand - CDOCKER 
energy 

- CDOCKER 
interaction energy 

Difference between - 
CDOCKER interaction 
energy and - CDOCKER 
energy 

1 Cinnamic acid 13.7791 15.3708 1.5917 
2 Ferulic acid 17.7324 20.2813 2.5489 
3 Girinimbine -2.31892 20.757 23.07592 
4 Alpha pinene -12.0502 13.0062 25.0564 
5 Myrcene -15.2807 14.6179 29.8986 
6 Beta caryophyllene -25.5772 16.8965 42.4737 
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-CDOCKER energy was calculated based on the 
internal ligand strain energy and receptor-ligand 
interaction   energy. -CDOCKER interaction 
signifies the energy of the non-bonded 
interaction that exists between the protein and 
the ligand. The criteria for best interaction was 
chosen based on: 

 

a)  High positive value of -CDOCKER          
energy. 

b)  Small difference between -CDOCKER 
energy and -CDOCKER interaction energy 
[15]. 

 

4. CONCLUSION 

 
As we have known that Murraya koenigii plant 
has medicinal action against dysentery which is 
caused by Entamoeba histolytica. This study 
here was carried out to provide the theoretical 
basis of observation. Here the use of Discovery 
studio module of Biovia software enables us to 
perform molecular docking operation was 
performed to identify the phytochemical (Alpha 
pinene, beta caryophyllene, cinnamic acid, 
ferulic acid, girinimbine, myrcene, nerolidol, 
sabinene, terpinen-4-ol) with which the vital 
enzyme (alcohol dehydrogenase) of microbe 
interact significantly. 

 

It was found that cinnamic acid and ferulic acid 
confirm  strong bond  with  enzyme successfully 
which inhibit the metabolic pathway (tryptophan 
metabolism and methionine metabolism) of 
microbe. Whereas girinimbine, alpha pinene, 
myrcene, beta caryophyllene were not found 
much effective in the activating the enzyme of 
microbe. Thus this study explains the               
presence of cinnamic acid and ferulicacid provide 
efficient medicinal value to Murraya koenigii 
against dysentery caused by Entamoeba 
histolytica. 
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