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ABSTRACT: The present study investigates the chemical constituents of a traditionally used ethno-medicinal plant 
Mimosa pudica Linn using Gas Chromatography Mass Spectrometry (GC/MS) and Fourier Transform Infrared 
Spectroscopy (FTIR). The identification of phytochemical compounds was based on the peak area, retention time, 
molecular weight, molecular formula, MS fragment ions. Thirteen phytochemical compounds were identified in the 
methanolic extract of leaves Mimosa pudica. The GC-MS analysis provide the existence of N, N'-Bis (Carbobenzyloxy)-
lysine methyl(ester, Acetamide, N-methyl-N-[4-[4-fluoro-1-hexahydropyridyl]-2-butynyl]-, o-Ethylhydroxylamine,  
Propanamide, 2-hydroxy-, 1-Allyl-4-(4-methoxyphenyl)-1H-pyrimidin-2-thion, Gentamicin a,  Mannosamine, 1H-Indole, 4-
(3-methyl-2-butenyl)-. The FT-IR analysis revealed the presence of carbonyl (C=O) at 1705.3 Cm-1  , aliphatic stretching 
(C-H) at 2978.8 Cm-1  and 2944 Cm-1  and hydroxyl functional group (O-H) at 3313.6 Cm-1 These chemical compounds 
may exhibit various therapeutic properties such as antifungal, antibacterial, anti- inflammatory, anti-oxidant and others. 
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INTRODUCTION 
 
Plant-derived products have been used as therapeutic 
alternatives in the health-care systems of several 
countries. Medicinal plants are important sources of 
biologically active compounds, as their easy access, 
affordability and high safety margin are some of the main 
reasons that justifies their widespread application (Cortés-
Rojas et al., 2013). The use of medicinal plants or their 
extracts for treatment of various infectious and non-
infectious ailments in traditional communities have 
increased tremendously in recent times globally. It has 
been estimated that about 80% of world population use 
herbal remedies for treatment and control of diseases 
(Ekaiko et al., 2016). This provides a rationalization for 
research on medicinal plant extracts as a possible source 
of alternative therapy against communicable and non-
communicable diseases. There is a renewed interest in 
traditional medicine and an increasing demand for more 
drugs from plant sources. The resurgence of interest in 

plant derived drugs is mainly due to the current widespread 
belief that green medicine is safe and more dependable 
than the costly synthetic drugs, many of which have 
adverse side effects (Okwulehie and Akanwa, 2013). In 
many developing countries, including Nigeria, about 80% 
of people use indigenous herbal remedies to treat 
infectious diseases. Despite the availability of modern 
medicine in some communities, herbal medicines 
(medicinal plants) have continued to maintain popularity 
for historical and cultural reasons, in addition to their 
safety, efficacy and cheaper cost (Anyanwu and Okoye, 
2017). They also represent sources of potentially 
important new pharmaceutical substances since all parts 
of a plant, from roots to seed heads and flowers, are 
employed in traditional remedies and can therefore, act as 
sources of lead compounds (Lifongo et al., 2014). A large 
majority of these plants are herbaceous, while some are 
trees,  weeds  and   shrubs.  These   medicinal   plants  are  
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found in the wild, semi wild and in cultivated habitat. Many 
of these indigenous medicinal plants are consumed as 
foods (Faleye and Ogundaini, 2012). The therapeutic uses 
of plant extracts or chemicals derived from plants have 
become the natural blue print for the development of new 
drugs (Edoga et al., 2005). The medicinal values of these 
plants are determined by their phytochemical constituents, 
which produce definite and diverse physiological and 
pharmacological response in the human body (Ekanem 
and Udo, 2009; Edoga et al., 2005).  

Across the continent, many medicinal plants have gone 
into extinction before documentation. There is rapid 
depletion of these natural plant resources due to over 
exploitation, large scale deforestation, unsustainable 
arable land use, urbanization, industrialization and lack of 
conservation programs. Also, due to fear of lack of 
patronage and to mystify their trade, the traditional 
medicine practitioners hide the identity of medicinal plants 
and discourage its use, leading to a huge loss in the 
knowledge of these plants (Obute and Osuji, 2002). Plant 
materials could be referred to as natural anti-cancer, 
hemostatic agent, anti-inflammatory and antibiotic 
reservoir and the development of resistance by pathogens 
to various antibiotics has rekindled interest into the 
medicinal importance of plant.  

Mimosa pudica L (Family: Fabaceae), a creeping annual 
or perennial herb often grown for its curiosity value as the 
leaves fold inward and droop when touched and again 
reopens within minutes. It is also called a humble plant, 
shame plant and touch me not plant. This plant is said to 
have a bitter and astringent taste and has a history of use 
for the treatment of various ailments. The most commonly 
used plant part for this purpose is the leaves, but flowers, 
bark and fruits are also important in forklore medicine 
(Sriram et al., 2011). 
M. pudica, Linn leaves are widely used as an 
antidepressant and anti-asthmatic in the management of 
wide range of ailments (Rohini and Srikum, 2014; 
McDonald and Prenzler, 2011). Pharmacological studies 
have also revealed that M. pudica contains metabolites 
such as phenols and flavonoids compounds which 
possess anticancer and antidiabetic activities (Zhang et 
al., 2011). It also reduces toothache by using a decoction 
of root with water. It is used to arrest bleeding and fasten 
the wound healing process and in herbal preparation for a 
gynecological disorder (Coimbra and Magnanini,1993). It 
is beneficial in the treatment of diarrhea, amoebic 
dysentery and has been researched to have medicinal 
properties to cure skin diseases. Studies have shown that 
it is also used to treat neurological problems (Patro et al., 
2016). Studies have also shown that M. pudica is used to 
relax the mind, relieves depression, mental distress, 
irritability and amnesia. It is also used to enhance mood 
and improves the circulation of blood. It also promotes 
healthy cell growth and prevents baldness. In western 
medicine, its root was used for the treatment of insomnia, 
irritability,   premenstrual     syndrome     hemorrhoids    and  

 
 
 
 
whooping cough (Varnika et al., 2012). 

Thus, the present study was carried out to investigate 
the chemical constituents of Mimosa pudica L using a Gas 
Chromatography Mass Spectrometry (GC/MS) and 
Fourier Transform Infrared Spectroscopy (FTIR) 
 
 
MATERIALS AND METHODS 
 
Sample collection  
 
The leaves of Mimosa pudica L were harvested from the 
field of National Root Crop Research Institute, Umudike 
Abia State, Nigera on the 14th October, 2019. 
Authentication of plant materials was carried out by Dr. O. 
Emmanuel at the Department of Plant Science and 
Biotechnology, Abia State University, Uturu, Nigeria. 
Voucher specimen [MP 1578] was deposited at the 
herbarium of the Botanical Department of Biological 
Sciences School of the same University.  
 
 
Preparation of plant leaves  
 
The plant leaves (Figure 1) were washed with running tap 
water for 5 minutes to remove the dust and debris and 
rinsed with sterile distilled water. The fresh plant leaves 
sample was air dried on the laboratory bench for fifteen 
days at temperature below 300C to avoid decomposition of 
thermo labile compounds. The sample was milled using 
and electric blender to coarse powder and powdered 
sample was kept in a clean closed container pending 
extraction. 50 g of pulverized leaf material was mixed with 
150 ml of solvent (95% methanol) and kept in rotary shaker 
at 100 rpm overnight and filtered with What man No.1 filter 
paper. The extract was concentrated under reduced 
pressure using Digital Heidolph Rotary evaporator (4000 
series) and the supernatant plant extract was decanted 
after complete removal of the solvent.  
 
 
GC-MS analysis  
 
The GC-MS analysis of the methanol leaf extract of 
Mimosa pudica L was carried out using a HP 7890 GC 
instrument integrated with an Agilent 5975C MSD mass 
spectrometer (Aligent, Santa Clara, CA, USA). The 
capillary column was an Agilent HP-5MS (30 m x 0.25 mm 
i.d. x 0.25 NM film thickness), Helium (purity > 99.999%) 
was used as the carrier gas, and the flow rate was 1 
mL/min. The injector temperature was 2500C, and the 
injection mode was split less. The G.C oven temperature 
was held at 500C for 5 minutes, which was increased to 
2100C at a rate of 30C/minutes, maintained at 2100C for 3 
minutes, and finally increased to 2300C at 1500C /minutes. 
The mass spectrometer conditions were as follow:  
ionization  energy,  70 eV;  ion  source temperature, 2300C; 
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Figure 1. Mimosa pudica, leaves, flowers and stem. 
 
 
 

quadruple temperature, 1500C; quadruple mass 
spectrometer scan range 30 to 500 atomic mass units 
(amu); solvent delay time 2.8 minutes. 
 
 

Identification of compounds 
 

The components of the methanol extract of Mimosa pudica 
L was identified by matching the peaks with computer 
Wiley Ms. libraries and confirmed by comparing mass 
spectra of the peaks and those from literature (Ahamefula 
et al., 2018). 
 
 

FTIR Spectroscopic analysis  
 

FTIR analysis was performed using Perkin Elmer 
spectrophotometer system, which was used to detect the 
characteristic peaks and their functional groups using 
Attenuated Total Reflectance (ATR) accessory. The IR 
scan was performed in the wave number region of 4000-
550 cm-1 (mid- infrared range).  
 
 

RESULTS AND DISCUSSION 
 
Gas Chromatography – Mass Spectrometry (GC-MS) is a 
method that combines the features of gas chromatography 
and mass spectrometry to separate different substances 
within a test sample based on their retention time (Kell et 
al., 2005). In recent times, GC-MS has become well 
recognized as a key technological platform for secondary 
metabolite profiling in both plant and non-plant materials 
(Fernie et al., 2004). In this study, the active principles with 
their retention time (RT), molecular formula, molecular 
weight (MW), concentration (peak area %) are presented 

in Figures 2A to 2M, which shows the presence of 13 
bioactive phytochemical compounds in the methanol 
extract of Mimosa Pudica. The presence of various 
phytocompounds on the methanol leaf extract can be 
attributed to its widely use in folklore medicines, especially 
in arresting wound bleeding and fasten the wound healing 
process (Chinmoy and Nongmaithem, 2019).  Hafsa et al. 
(2012) reported the presence of bioactive components 
such as terpenoids, flavonoids, glycosides, alkaloids, 
quinines, phenols, tannins, saponins, and coumarins on M. 
pudica methanol leaf extract. Among the identified 
phytocompounds are Acetamide, N-methyl-N-[4-[4-fluoro-
1-hexahydropyridyl]-2-butynyl]-, Gentamicin and 
mannosamine have antioxidant and antimicrobial activities 
(Hussein et al., 2019). On other hand, compounds with 
acetamide linkage exhibit variety of applications, which are 
well documented. The acetamide functional group is 
responsible for antimicrobial (Berest et al., 2011) 
antioxidant and anti-inflammatory (Autore et al., 2010). 
The acetamides and their analogues are also well studied 
as chemotherapeutic agents (McCarthy et al., 2009; Liu et 
al., 2012). 

The Fourier Transform Infrared Spectroscopy was used 
to identify the functional groups as presented in Figure 3 
and Table 1. Figure 3 Shows the FTIR spectrum of M. 

pudica methanol leaf extract. The peak at 3313.6 cm
-1 

revealed the presence of alcohols, phenols (O–H stretch, 

H–bonded). The peak at 2978.8 and 2944.8 cm
-1 

refers to 
the presence of alkanes (C–H stretch). The peak at 1705.3 

cm
-1 

corresponds carboxylic acid group (C=O stretch). A 

peak at 1559.906 cm
-1 

shows the presence of alkene and 
aromatic compound (C=C bend). The results of FT-IR 
spectroscopy  confirm  the  presence  of   various  chemical  
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Figure 2A. The Mass spectra of methanol leaves extract of Mimosa Pudica LINN. 
 
 
 

 
 

Figure 2B. The Mass spectra of methanol leaves extract of Mimosa Pudica LINN. 
 
 
 

 
 

Figure 2C. The Mass spectra of methanol leaves extract of Mimosa pudica LINN. 
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Figure 2D. The Mass spectra of methanol leaves extract of Mimosa pudica LINN. 
 
 
 

 
 

Figure 2E. The Mass spectra of methanol leaves extract of Mimosa pudica LINN. 
 
 
 

 
 

Figure 2F. The Mass spectra of methanol leaves extract of Mimosa pudica LINN. 
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Figure 2G. The Mass spectra of methanol leaves extract of Mimosa pudica LINN. 
 
 
 

 
 

Figure 2H. The Mass spectra of methanol leaves extract of Mimosa pudica LINN. 
 
 
 

 
 

Figure 2I. The Mass spectra of methanol leaves extract of Mimosa pudica LINN. 
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Figure 2J. The Mass spectra of methanol leaves extract of Mimosa pudica LINN. 
 
 
 

 
 

Figure 2K. The Mass spectra of methanol leaves extract of Mimosa pudica LINN. 
 
 
 

 
 

Figure 2L. The Mass spectra of methanol leaves extract of Mimosa pudica LINN. 
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Figure 2M. The Mass spectra of methanol leaves extract of Mimosa Pudica LINN. 
 
 
 

Table 1. FTIR Analysis of Mimosa pudica. 
 

Absorption frequency (CM-1) Functional Group Stretching Vibration 

3313.6 Hydroxyl O-H 

2978.8 Alkanes C-H 

2944.8 Alkanes C-H 

1705.3 Carbonyl C=0 

1559.9 Alkene                         C=C 

1474.2 Alkane C-H 

1194.6 Alcohol C-O 
 
 
 

 
 

Figure 3. FTIR Spectrum. 



 
 
 
constituents such as alcohol, alkanes, aromatic carboxylic 
acid, esters and ethers. The presence of the identified 
phytoconstituents are responsible for various medicinal 
properties of the plant. 
 
 

Conclusion 
 
The presence of thirteen compounds as revealed in the 
study also provides some pharmacologically basis for its 
ethno pharmacological uses in the treatment and 
prevention of various diseases and disorders. Further 
research is necessary to identify and purify the compounds 
responsible for antimicrobial and antiviral activity and other 
biological activities of the plant. 
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