
J Pharm Adv Res, 2020; 3(2): 787-792.                                                                                               e – ISSN: 2581-6160 (Online) 
 

 
Satheesh, et al.                                  ©Journal of Pharmaceutical Advanced Research 2018.                                                           787 

 

R 
E 
S 
E 
A 
R 
C 
H 
 
 
A 
R 
T 
I 
C 
L 
E 
 
 
J 
P 
A 
R 
 
 
2 
0 
2 
0

0

                                                 

                                                                                                                                                                             

 

 

         

                                                                                                                                                    

Effect of extraction methods on the 
phytoconstituents of different parts of 
Murraya koenigii (L.) Spreng. – The Aromatic spice 
plant 

Satheesh George, Ashika M, Swetha C, Janet Mariya Cyriac, Kavya Manoj M,  
Binu Thomas* 

Department of Botany, Centre for Post Graduate Studies and Research,  St. Joseph’s College (Autonomous), 
Devagiri, Calicut- 673008, Kerala, India. 
 
 
Received: 13.02.2020          Revised: 18.02.2020          Accepted: 22.02.2020   Published: 28.02.2020 
    

 

 

 

 

 

________ 

 

 
 
 
 
 
 
 

 
 

 

 

INTRODUCTION:  
About 3.4 billion people in the developing world depend 
on plant-based traditional medicines. This represents 
about 88 % of the world’s inhabitants, who rely mainly 
on traditional medicine for their primary health care. 
According to the World Health Organization, a 
medicinal plant is any plant which, in one or more of its 
organs, contains substances that can be used for 
therapeutic purposes, or which are precursors for chemo-
pharmaceutical semi synthesis [1].  
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ABSTRACT: Background: Selection of a suitable extraction technique is also important for the 
standardization of herbal products. Aim: The present study was aimed to find out effective 
extraction methods on the phytoconstituents of different parts of Murraya Koenigii (L.) Spreng. 
Methods: The phytoconstituents of M. Koenigii was extracted by hot and cold extractions methods. 
The extracted phytoconstituents were analyzed by Thin Layer Chromatography (TLC). Results: The 
chemical pattern of different extracts was compared in this investigation using TLC profiling. 
Variations were observed in terms of number of bands and band intensity which indicated the 
qualitative and quantitative divergence in chemical constituents. Conclusion: Methanolic extracts of 
selected plant parts after hot extraction methods exhibited comparatively more number of bands 
than cold extraction methods. It exhibited high ability for the extraction of phytochemicals in 
M. koenigii through TLC studies. Most number of bands was recorded in leaf extract and this 
indicates the relatively high presence of phytochemicals in the leaf among other selected plant parts 
of M. koenigii.  

Corresponding author* 
Dr. Binu Thomas 
Assistant Professor 
St. Joseph’s College (Autonomous),  
Devagiri, Calicut - 673008,  
Kerala, India. 
Tel: +91-8848649762 
Mail ID: binuthomasct@gmail.com 

 
 
Keywords: Extraction, Murraya koenigii, TLC, 
phytoconstituents, Aromatic, Fingerprints. 
 



J Pharm Adv Res, 2020; 3(2): 787-792.                                                                                               e – ISSN: 2581-6160 (Online) 
 

 
Satheesh, et al.                                  ©Journal of Pharmaceutical Advanced Research 2018.                                                           788 

 

Rapid explosion in human population has made it almost 
impossible for modern health facilities to meet health 
demands all over the world, thus putting more demands 
on the use of natural herbal health remedies [2]. Current 
problems associated with the use of antibiotics, 
increased prevalence of multiple-drug resistant (MDR) 
strains of a number of pathogenic bacteria such as 
methicillin resistant Staphylococcus aureus, 
Helicobacter pylori, and MDR Klebsiela pneumonia has 
revived the interest in plants with antimicrobial 
properties [3].    
Phytochemical processing of raw plant materials is 
essentially required to optimize the concentration of 
known constituents and also to maintain their activities 
[4]. Extraction is an important step in the itinerary of 
phytochemical processing for the discovery of bioactive 
constituents from plant materials. Selection of a suitable 
extraction technique is also important for the 
standardization of herbal products as it is utilized in the 
removal of desirable soluble constituents, leaving out 
those not required with the aid of the solvents. Further, 
selection of suitable extraction process and optimization 
of various parameters are critical for up scaling purposes 
i.e. from bench scale to pilot plant level. Various 
extraction techniques most commonly used include 
conventional techniques such as maceration, decoction 
and hot continuous extraction [5].   
Extraction is the separation of medicinally active 
portions of plant tissues using selective solvents through 
standard procedures [6]. Solvents diffuse into the solid 
plant material and solubilize compounds with similar 
polarity during extraction [7]. The products obtained from 
plant parts using extraction procedures are relatively 
complex mixtures of metabolites. They are subjected to 
further processing procedures to obtain therapeutic 
phytochemicals of interest [8]. 
It is important to find out solvents and extraction 
techniques to efficiently isolate and separate maximum 
amount of phytochemicals of interest from minimum 
amount of plant samples, thereby increasing the yield of 
raw materials [9,10]. The curry tree (M. koenigii) is 
a tropical to sub-tropical tree in the family Rutaceae. Its 
leaves are used in many dishes in India, Sri Lanka, and 
neighboring countries. Often used in curries, the leaves 
are generally called by the name 'curry leaves', although 
they are also literally 'sweet neem leaves' in most Indian 
languages. The objective of the present investigation is 
to study the effect of cold and hot extraction methods on 
phytochemicals of leaf, stem, and root of M. koenigii.  

MATERIALS AND METHODS: 
Sample collection: 
The plant sample of M. koenigii was collected from 
Kozhikode district, Kerala and authenticated from 
literature. Plant material was cleaned well in running 
water, dried in hot air oven (BST/HAO-1122, Bionics, 
New Delhi) at 40 °C. The leaves, stems and roots were 
separately ground to fine powder using electric blender 

(Godrej, Kerala). Powdered samples were kept away 
from sunlight in air tight containers at room temperature. 

Chemicals: 
Methanol, Toluene, methanol and Ethyl acetate were 
purchased from Merck, India and were of analytical 
grade. 

Hot extraction: 
Leaves, stems and roots were extracted in Methanol 
using reflux condenser. About 3 g of each sample was 
taken in a round bottom flask (Borosil, India). To the 
flask 100 ml of methanol was added, which was boiled 
for 3 h. These extracts were filtered using Whatman 
No.1 (0707864572192, Whatmann, New Delhi) filter 
paper and concentrated to 10 ml on a water-bath (RWB 
6, Remi, Mumbai). These extracts were kept in amber 
bottles and preserved in refrigerator for further study. 

Cold extraction: 
Leaves, stems and roots were extracted in Methanol 
using cold extraction method. About 3 g of each sample 
was taken in a conical flask. To the flask 100 ml of 
methanol was added and kept for 24 h with frequent 
agitation. These extracts were filtered using Whatman 
No.1 filter paper and concentrated to 10 ml on a water-
bath. These extracts were kept in amber bottles and 
preserved in refrigerator for further study. 

Thin Layer Chromatography (TLC) studies: 
Thin Layer Chromatography (TLC) profiling of different 
extracts of leaves, stems and roots of M. koenigii was 
carried out on pre-coated silica gel plates (60 F254 Merck, 
India) using toluene, methanol and ethyl acetate as 
mobile phase in the ratios of 7:3:1. The developed plates 
were observed under visible spectrum, UV at wave 
length regions of 254 and 366 nm and observations were 
recorded. Rf values of each compounds visible as 
different bands were calculated using the following 
formula. 
Rf = Dt/Dv ………(1) 
Where, Rf is retention factor, Dt and Dv are distance 
travelled by solute and solvent. 
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RESULTS AND DISCUSSION: 
Validation of plants at chemical level is a crucial step for 
both research purposes and medicinal preparations. TLC 
fingerprints of extracts can be used as an identity of 
plants. The chemical pattern of different extracts was 
compared in this investigation using TLC profiling. 
Variations were observed in terms of number of bands 
and band intensity which indicate the qualitative and 
quantitative divergence in chemical constituents (Fig 1). 

Leaf: 
Hot and cold extraction methods showed several unique 
bands. Bands of Rf = 0.52, 0.62, 0.75, 0.83 and 0.96 
were seen only in methanolic extracts after hot 
extraction process (under visible light). Whereas bands 
of Rf = 0.58, 0.61, 0.87 and 0.91 were seen only in 
methanolic extracts after cold extraction process (under 
visible light). Bands of Rf = 0.21, 0.29, 0.53, 0.59, 0.61, 
0.62, 0.65, 0.83 and 0.98 were seen only in methanolic 
extracts after hot extraction process (under UV 254 nm). 
Whereas bands of Rf = 0.37, 0.56, 0.58, 0.69, 0.84 and 
0.91 were seen only in methanolic extracts after cold 
extraction process (under UV 254 nm). Similarly 
specific bands for hot and cold extraction using 
methanol was observed under UV 366 nm also. The 
TLC data of leaf extracts is given in Table 1. 

Stem: 
Hot and cold extraction methods showed several unique 
bands. Bands of Rf = 0.59 and 0.74 were seen only in 
methanolic extracts after hot extraction process (under 
visible light). Whereas Bands of Rf = 0.60, and 0.72 
were seen only in methanolic extracts after cold 
extraction process (under visible light). Bands of Rf = 
0.53, 0.59, 0.64, 0.72 and 0.83 were seen only in 
methanolic extracts after hot extraction process (under 
UV 254 nm). Whereas Bands of Rf = 0.54, 0.58, 0.60 
and 0.70 were seen only in methanolic extracts after cold 
extraction process (under UV 254 nm). Similarly 
specific bands for hot and cold extraction using 
methanol was observed under UV 366 nm also. The 
TLC data of stem extracts is given in Table 2. 

Root: 
Hot and cold extraction methods showed several unique 
bands. Bands of Rf = 0.29, 0.59, 0.69 and 0.83 were seen 
only in methanolic extracts after hot extraction process 
(under visible light). Whereas Bands of Rf = 0.58 and 
0.97 were seen only in methanolic extracts after cold 
extraction process (under visible light). Bands of Rf = 

0.26, 0.59, 0.61 and 0.68 were seen only in methanolic 
extracts after hot extraction process (under UV 254 nm). 
Whereas Bands of Rf = 0.64, 0.75, 0.81 and 0.91 were 
seen only in methanolic extracts after cold extraction 
process (under UV 254 nm). Similarly specific bands for 
hot and cold extraction using methanol was observed 
under UV 366 nm also. The TLC data of root extracts is 
given in Table 3. 
Extraction efficiency of any method mainly depends on 
the choice of method and solvents [11,12]. The polarity of 
the targeted compound is the most important factor for 
solvent choice. Molecular affinity between solvent and 
solute, use of co-solvent, environmental safety, human 
toxicity and financial feasibility should also consider in 
selection of solvent for bioactive compound extraction 
Hot extraction methods exhibited comparatively more 
number of bands thus exhibited high ability for the 
extraction of phytochemicals in M. koenigii in TLC 
studies.  
Most number of bands was recorded in leaf extract and 
this indicates the relatively high presence of 
phytochemicals in the leaf among other selected plant 
parts of M. koenigii. Concomitant results of superior 
effect of hot extraction methods using methanol has 
already been reported by Hassan [11]. From the present 
study it is concluded that both hot and cold extraction 
methods are unique with specific bands representing 
compounds with unique Rf values. Further detailed 
studies are needed for identifying these compounds. 
Appropriate extraction methods should be selected 
according to the compound of interest. 

CONCLUSION: 
Justification of plants at their phytochemical level is a 
crucial step for and medicinal preparations. In addition 
to morphological validation, TLC fingerprints of extracts 
can also be used to identify the plants of interest. The 
chemical pattern of different extracts was compared in 
this investigation using TLC profiling. Variations were 
observed in terms of number of bands and band intensity 
which indicate the qualitative and quantitative 
divergence in chemical constituents, which are present in 
the selected plant species. 

ACKNOWLEDGEMENTS: 
Authors are grateful to the funding agency RUSA State 
Project Directorate (MHRD), St. Joseph’s College 
(Autonomus), Devagiri, Calicut, Kerala for providing 
financial support to fulfill the present study. 
 



J Pharm Adv Res, 2020; 3(2): 787-792.                                                                                               e – ISSN: 2581-6160 (Online) 
 

 
Satheesh, et al.                                  ©Journal of Pharmaceutical Advanced Research 2018.                                                           790 

 

Table 1. TLC data of Leaf extracts. 

Visible 254 nm 366 nm 

Rf Hot Cold Rf Hot Cold Rf Hot Cold 

0.29 √ √ 0.21 √ x 0.11 √ x 
0.52 √ x 0.29 √ x 0.18 x √ 
0.56 √ x 0.37 x √ 0.36 √ √ 
0.58 x √ 0.53 √ x 0.39 x √ 
0.59 √ x 0.56 x √ 0.46 √ √ 
0.61 x √ 0.58 √ √ 0.52 √ √ 
0.62 √ x 0.59 √ x 0.58 √ √ 
0.66 √ √ 0.61 √ x 0.61 √ √ 
0.72 x √ 0.62 √ x 0.63 √ √ 
0.75 √ √ 0.65 √ x 0.68 √ √ 
0.79 √ x 0.69 x √ 0.72 √ x 
0.83 √ x 0.83 √ x 0.74 √ x 
0.87 √ √ 0.84 √ √ 0.76 √ x 
0.91 x √ 0.91 x √ 0.79 x √ 
0.96 √ x 0.98 √ √ 0.82 x √ 

- - - - - - 0.86 √ x 
- - - - - - 0.97 √ √ 

√ means compound with particular Rf is present. X means compound with particular Rf is absent. 

 
Table 2. TLC data of Stem extracts. 

Visible 254 nm 254 nm 

Rf Hot Cold Rf HOT Cold Rf Hot Cold 

0.55 √ √ 0.53 √ x 0.11 √  
0.59 √ x 0.54 x √ 0.19 x √ 
0.60 x √ 0.58 x √ 0.21 x √ 
0.66 √ √ 0.59 √ x 0.25 √ x 
0.72 x √ 0.60 x √ 0.33 √ x 
0.74 √ x 0.64 √ x 0.59 √ √ 
0.88 √ √ 0.70 x √ 0.61 √ x 
0.98 √ √ 0.72 √ x 0.64 √ x 

- - - 0.83 √ x 0.69 √ √ 
- - - 0.87 √ √ 0.75 √ √ 
- - - 0.90 √ √ 0.79 √ √ 
- - - 0.97 √ √ 0.82 √ x 
- - - - - - 0.88 √ x 
- - - - - - 0.94 x √ 
- - - - - - 0.95 √ x 
- - - - - - 0.96 √ x 
- - - - - - 0.97 x √ 

√ means compound with particular Rf is present. X means compound with particular Rf is absent. 



J Pharm Adv Res, 2020; 3(2): 787-792.                                                                                               e – ISSN: 2581-6160 (Online) 
 

 
Satheesh, et al.                                  ©Journal of Pharmaceutical Advanced Research 2018.                                                           791 

 

Table 3. TLC data of Root extracts. 

Visible 254 nm 366 nm 

Rf Hot Cold Rf Hot Cold Rf Hot Cold 

0.29 √ x 0.26 √ x 0.11 √ x 
0.58 x √ 0.59 √ x 0.29 √ x 
0.59 √ x 0.61 √ x 0.44 x √ 
0.62 √ √ 0.64 x √ 0.50 x √ 
0.69 √ x 0.68 √ x 0.60 √ x 
0.83 √ x 0.75 x √ 0.63 √ x 
0.97 x √ 0.81 x √ 0.69 √ x 

- - - 0.91 x √ 0.74 x √ 
- - - - - - 0.77 x √ 
- - - - - - 0.79 √ x 
- - - - - - 0.83 x √ 
- - - - - - 0.87 x √ 
- - - - - - 0.95 √ √ 

√ means compound with particular Rf is present. X means compound with particular Rf is absent. 

 
 
 
 
 
 

 
Fig 1. TLC data of extracts of different parts of M. koenigii. 

A - TLC Fingerprints under visible light, B - TLC Fingerprints under UV 254 nm and C- TLC Fingerprints under UV 366 
nm. 1 - Stem hot extract, 2 - Stem cold extract, 3 - Leaf hot extract, 4 - Leaf cold extract, 5 - Root hot extract and 6 - 

Root cold extract. 
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