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Abstract. Lemongrass is a tropical plant that contains many active compounds in it. Active 

compounds consisting of volatile organic compounds with various structural forms and 

properties. This indicator really determines the character and role. Among them can cure diseases 

for humans and some also function as a distinctive aroma producer. These are all influenced by 

these structures, giving rise to these characteristics which have been studied by many scientists 

from all over the world by observing their structures to see the activity they cause. This study 

intends to prove the active compounds computationally by tracing the names of the compounds 

contained and scanning them to some well-known software such as Chemoffice. The information 

obtained is presented in an easy to understand tabular form. 

1. Introduction 

Cymbopogon citratus (DC) (Gramineae) is an herb worldwide known as lemongrass. The tea made from 

its leaves is popularly used as antispasmodic, analgesic, anti-inflammatory, antipyretic, diuretic and 

sedative [1]. The volatile oil obtained from fresh leaves of this plant is widely used by the perfumes, 

cosmetics industries and in traditional medicine for various purposes [2]. 

 
Fig. 1. Lemongrass plant 

 

Citral is the major component of lemongrass oil which was extracted from its leaves, present at levels 

of, approximately, 65–85%. Citral (3,7-dimethyl-2,6-octadienal) is the name given to a natural mixture 

of two isomeric acyclic monoterpene aldehydes: geranial (trans-citral, citral A) and neural (cis-citral, 

citral B) (Fig. 2). In addition to citral, the lemongrass oil consists of small quantities of geranial, 

geranylacetate and monoterpene olefins, such as myrcene [2]. 

 
Fig. 2. Chemical structure of the citral 
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As a natural acyclic monoterpenes, citral was found in a wide variety of plants [3]. A number of 

dietary monoterpenes was shown to act effectively in chemoprevention and chemotherapy of different 

cancers in animal models, at cellular level, and in human clinical trials [4–6]. On the other hand, plant 

monoterpene citral is subjected to oxidation on exposure to air. Oxidation is enhanced by heat [7] and 

irradiation [8]. Furthermore, unsaturated trepenes are capable of trapping activated oxygen species in 

vivo to give intermediate epoxides which can alkylate DNAs, proteins, and other bimolecular [7–12]. 

In addition, some monoterpenes undergo oxidation by the action of peracid [13]. 

Research focusing on innovative therapeutic agents obtained from natural sources is increasingly 

growing [14-15]. Among them, essential oils, which mainly contain monoterpenes, are being widely 

used to prevent and treat human disease [16-17]. These volatile components show a wide range of 

biological activities, e.g. as antibacterials, antivirals or antioxidants [14],[18]. These plant-derived 

substances are potent anti-cancer agents as they have the potential to efficiently reduce the tumor volume 

and tumor cell proliferation without side effects [19]. Monoterpenes are also employed as flavors and 

fragrances in cosmetics, increasing their interest by a set of industries. 

 
Fig. 3. Chemical structure of Geranial (a), Neral (b), and Geraniol (c) 

 

Citral (C10H16O), also known as 3,7-dimethylocta-2,6-dienal, is a monoterpene and corresponds to 

70–85 wt% of the essential oil of Cymbopogon citratus, commonly known as lemon grass [20-21]. 

Because of its strong lemon-like aroma, this fragrance monoterpene is widely used in cosmetics and as 

a flavor additive in food industry [22]. Additionally, citral is used in the production of vitamin A. 

Scientific literature attributes to citral a broad spectrum of therapeutic activities, such as antimicrobial, 

anti-inflammatory and anticancer properties. The monoterpene is chemically unstable, suffering 

biodegradation into geranic acid and 6-methyl-5- heptene-2-on over time in aqueous solutions. 

From the chemical viewpoint, citral is a mixture of two geometric isomers: geranial (Fig. 3a) – also 

called trans confirmation, trans-citral or citral A (approx. 55–70 wt%), and neral (Fig. 3b) – also called 

cis confirmation, cis-citral or citral B (35–45 wt%) [23]. Scientific literature reports that both of isomers 

of citral are formed during the autoxidation pathway of geraniol-1-hydroperoxide [23-25]. The natural 

form of citral consists of citral A and citral B in the ratio 3:2. Citral, occurring in many essential oils, 

constitutes 70–85 wt% of lemon grass oil [20-21]. 

Geraniol (C10H18O), chemically recognized as a terpenic alcohol (Z)-3,7-dimethyl-2,6-octadien-1-ol 

(Fig. 3c), is a commonly used monoterpene, occurring mainly in rose oil, palmarosa oil or citronella oil 

[23]. Additionally, small quantities of geraniol are also present in geranium, lemon and many other 

essential oils. Due to its strong flower (rose-like) scent, geraniol can be an important ingredient in wide 

range of cosmetic products [24], with particular emphasis on perfumes, and also as a pharmaceutical 

intermediates [26]. Geraniol appears as a clear to pale-yellow oil and it is insoluble in water, but soluble 

in most of organic solvents. Moreover, it has the potential to autoxidize under air exposure and form 

highly allergenic compounds, similar to other fragrance monoterpenes [23-24]. 
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According to a study conducted by Hagvall and Christensson [24], cis/trans-isomeric aldehydes – 

geranial and neral –, formed from an unstable hydroperoxide, geraniol- 1-hydroperoxide, are the major 

oxidation products in the autoxidation of geraniol. Geraniol has especially significant properties in a 

form of geranial (citral A), useful as a starting material for other chemicals such as ionones, vitamin A, 

vitamin E and carotenoids [26]. 

 

 

 

2. Methodology 

Hardware: personal laptop TOSHIBA Satellite L740 Intel(R) Core(TM) i3 CPU (2,53 GHz); RAM: 

2,00 GB; Microsoft Version: Microsoft Windows 7 Ultimate with internet connection; Software: 

ChemDraw Pro 12.0 and Chem3D Ultra 12.0; Webserver: https://phytochem.nal.usda.gov/, 

https://pubchem.ncbi.nlm.nih.gov/, http://swisstargetprediction.ch/ . 

 

3. Result and Discussion 

From the studies that have been carried out with a series of software used and the webserver that has 

been explored, some information has been obtained regarding the number and types of compounds 

contained in a lemongrass plant and its structure. 

There are more than 60 active compounds with several chemical elements in the form of minerals, 

but what is described here are only a few active compounds which are of course more general and very 

functional in existence and have been widely applied both from small, medium, to industrial scales. The 

data is presented in the following table: 

 

Compound 

Name 

IUPAC 

Name 

Physical and Chemical 

Properties 
2D Structure 3D Structure 

Minimize 

Energy 

Citral 

 

(2E)-3,7-
dimethylocta-

2,6-dienal 

 

 

 

8.0551 

kcal/mol 

Citronellal 
3,7-dimethyloct-

6-enal 

 

 

 

7.4352 

kcal/mol 

https://phytochem.nal.usda.gov/
https://pubchem.ncbi.nlm.nih.gov/
http://swisstargetprediction.ch/
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Caryophyllene 

(1R,4E,9S)-

4,11,11-
trimethyl-8-

methylidenebicy

clo[7.2.0]undec-
4-ene 

 

 

 

63.4406 

kcal/mol 

Caprylic Acid 

9-(butylamino)-

9-oxononanoic 

acid 

 

 

 

0.5044 

kcal/mol 

Beta-Sitosterol 

(3S,8S,9S,10

R,13R,14S,17

R)-17-

[(2R,5R)-5-
ethyl-6-

methylheptan-

2-yl]-10,13-

dimethyl-
2,3,4,7,8,9,11,

12,14,15,16,1

7-
dodecahydro-

1H-

cyclopenta[a]

phenanthren-
3-ol 

 

 

 

60.4658 
kcal/mol 

Alpha-Terpinol 

2-(4-

methylcyclohe

x-3-en-1-
yl)propan-2-ol 

 
  

10.4925 

kcal/mol 

Alpha-Pinene 

2,6,6-
trimethylbicyc

lo[3.1.1]hept-

2-ene 

 

  

38.7381 

kcal/mol 
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1,8-Cineol 
(Eucalyptol) 

1,3,3-

trimethyl-2-
oxabicyclo[2.

2.2]octane 

   

27.6531 
kcal/mol 

Citronellol 

3,7-

dimethyloct-

6-en-1-ol 

 

 

 

9.8142 

kcal/mol 

Furfural 
furan-2-

carbaldehyde 

   

16.7451 

kcal/mol 

Geraniol 

(2E)-3,7-

dimethylocta-

2,6-dien-1-ol 

 

  

6.0171 

kcal/mol 

Limonene 

1-methyl-4-

prop-1-en-2-
ylcyclohexene 

  

 

6.1335 

kcal/mol 

Neral 

(2Z)-3,7-

dimethylocta-
2,6-dienal 

 

 

 

12.7427 
kcal/mol 

Table. 1. Information on active compounds in lemongrass 
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Citral is an active compound that is abundant in a lemongrass plant which is found in the stems and 

leaves. With molecular activity or movement of 1000 steps of movement, the resulting minimized 

energy is 8.0551 kcal/mol and is volatile with a boiling point of 485.14 K, it turns out that it has the 

ability to produce flavors and fragrances in cosmetics. Besides, it also acts as anti-inflammatory and 

antimicrobial. It can be observed in the diagram below, that the biomolecule targets the target site for 

citral to bind to in parts of the human body. 

  

 
Fig. 4. The target class of citral activities 

 

Apart from citral, there are also active compounds such as geraniol which have the same function. 

Geraniol is a monoterpenoid and alcohol with the main components of rose oil, palmarosa oil and 

lemongrass oil. Classified as colorless oil, although the sample generally looks yellowish with low 

solubility in water, but dissolves in common organic solvents. Therefore it can be an important 

ingredient in various cosmetic products [24], with particular emphasis on perfume, and also as a 

pharmaceutical intermediate. 

So diverse are the atoms that make up each of the compounds contained in a lemongrass plant and it 

is proven that even so, it turns out that each of them has differences in both its properties and structure, 

but so far from the results of research by chemical analysts, In general, lemongrass consists of non-polar 

organic compounds which are volatile and have almost similar characteristics such as antipyretic, 

analgesic, anti-inflammatory and so on. 

Data in Table. 2. Shows the amount of activity of each compound and their exact location. 

 
Activity Chemical Part of Plant Low PPM High PPM Std Dev 

53 Citral Plant 1080,0 25500,0 1,93 

20 Citronellal Plant - - - 

31 Caryophyllene Plant - - - 

5 Caprylic acid Plant - - - 

47 beta-Sitosterol Plant - - - 

23 alpha-Terpinol Plant - - - 

28 alpha-Pinene Plant - - - 

67 
1,8-Cineol 

(Eucalyptol) 
Plant - - - 

15 Citronellol Plant - - - 

6 Furfural Plant - - - 
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35 Geraniol Plant 10.0 36.0 -0,44 

60 Limonene Plant - - - 

4 Neral Leaf - - - 
Table. 2. The content of compounds in lemongrass 

 
4. Conclusion 

It can be concluded that the lemongrass plant contains more than 60 active compounds in it, some of 

which are medicinal for humans. The active compound that acts as a drug works by tracing the target to 

bind to the substrate, namely a pathogenic biomolecule or disease in the human body, so that the target 

is made inactive to stop its activity in spreading diseases that can damage the immune system or the 

human immune system. Of course, the number of active compounds must be included in the right 

amount so that the compound has an optimum work to cure. 

Apart from that, there are also active compounds such as geraniol which function as a delicious and 

distinctive scent that is used by the industry in general as an ingredient for making perfumes or 

aromatherapy fragrances. 
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