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Abstract 

 

Coumarins are a class of secondary metabolites found in various plants, They have gained significant attention in the fields of 

Pharmacology and medicine due to their diverse biological activities and potential health benefits. High-Performance Thin-Layer 

Chromatography (HPTLC) plays a crucial role in the analysis and identification of secondary metabolites in plants. Ipomoea 

sagittifolia, commonly known as Arrow leaf Morning Glory or Heartleaf Morning Glory, is a species of flowering plant in the 

Convolvulaceae family. It is a climbing or trailing perennial vine native to tropical and subtropical regions of the Americas and 

some parts of Africa. Ipomea sagittifolia have some traditional uses and anecdotal evidence of its medicinal properties, further 

scientific research is needed to fully understand its potential health benefits and ensure its safety for use. Hence the current study 

is to explore the presence of coumarins in Ipomea sagittifolia. Ipomea sagittifolia stem is subjected for extraction by soxhlet 

apparatus. High Performance Thin Layer Chromatography analysis is performed for the Stem extract of Ipomea sagittofolia with 

derivatized agents. The results were shown peaks with stipulated Peak Height and Retardation Factor made a relevant proof for 

the presence of coumarins. 
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1. Introduction 

 Coumarins are a class of natural compounds found 

in various plants, particularly in the Apiaceae 

(Umbelliferae) and Rutaceae families. They are aromatic 

compounds characterized by a benzene ring fused with an 

alpha-pyrone ring. Coumarins are known for their diverse 

biological activities and have been extensively studied for 

their pharmacological properties. These compounds have 

attracted significant attention in the scientific community 

due to their potential applications in medicine, agriculture, 

and food industries. Some of the notable properties of 

coumarins include anticoagulant, anti-inflammatory, 

antioxidant, antimicrobial, and anticancer activities [1-3]. 

The Convolvulaceae family, commonly known as the 

morning glory family, comprises a large group of flowering 

plants with more than 1,650 species. These plants are found 

in various habitats worldwide, including tropical and 

subtropical regions. Coumarins from the Convolvulaceae 

family may have potential medicinal, pharmacological, and 

ecological significance [4].  

 Ipomea sagittifolia is a species of flowering plant 

in the convolvulaceae family. It is commonly known as 

Arrow leaf Morning Glory. This plant is native to tropical 

and subtropical regions including Central America, South 

America, the Carribbean and some regions of Africa [5]. 

Ipomea sagittifolia is a climbing or trailing perennial vine 

with heart-shaped or arrowhead-shaped leaves hence the 

were called with common name Arrow leaf Morning Glory 

[6]. The leaves are glossy green. The flowers are typically 

funnel-shaped with varied shades of color viz., white, pink 

and lavender [7]. The plant produces attractive blooms that 

open in the morning. In some regions, Ipomea sagittofolia is 

used for medicinal purposes. Various parts of the plant such 

as leaves, stems and roots are believed to possess certain 

medicinal properties and are used in traditional herbal 

remedies [8-15]. Hence the current study is focused on 
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identify the coumarins from the stem extract of Ipomea 

sagittifolia belongs to the family convolvulaceae.  

 High-Performance Thin-Layer Chromatography 

(HPTLC) is a powerful and widely used chromatographic 

technique for the analysis and identification of secondary 

metabolites from plants [16-17]. It is a form of thin-layer 

chromatography (TLC) that offers enhanced performance, 

sensitivity, and efficiency in separating and analyzing 

complex mixtures of compounds found in plant extracts 

[18]. HPTLC plays a crucial role in phytochemical research, 

enabling the detection, quantification, and characterization 

of bioactive compounds, including alkaloids, flavonoids, 

terpenoids, phenolic compounds, and more, present in plant 

secondary metabolites [19]. HPTLC continues to be a 

valuable analytical tool in the field of phytochemistry, 

enabling researchers to explore and identify the diverse 

array of secondary metabolites present in plants, 

contributing to advancements in natural product research 

and drug discovery [20]. 

2. Materials and Methods 

2.1. Extraction 

The stems of the shrub Ipomea sagittifolia collected 

from Gudlavalleru's surrounds were clipped at the base. The 

stems were washed and given a week to shade dry. The 

stems were mechanically grounded after drying. Before 

being concentrated using a rotary evaporator, 100g of stalk 

powder was extracted with ethanol utilising a Soxhlet 

device. 

2.2. Instrumentation 

 The ATS 4 applicator, TLC visualizer, and scanner 4 

were all parts of the CAMAG HPTLC system utilized for 

the current study. 

2.3.  HPTLC Specifications 

2.3.1. Preparation of Sample 

1 mg of Ipomea sagittifolia stems was extracted with 

ethanol, concentrated in 1 ml of methanol, and filtered. 

2.3.2. Development Chamber 

After applying the sample, the HPTLC plate was kept 

in a development chamber containing mobile phase. 

Toluene, ethyl acetate, and methanol (4:4:1 v/v/v) were 

utilized in the mobile phase for steroid testing. 20 minutes 

pass before saturation. 

2.3.3. Derivatization  

The produced plate is derivatized for coumarins by 

adding 170 ml of methanol to a 200 ml glass bottle and 

cooling it in an ice-water bath. Mix thoroughly after adding 

10 ml of sulfuric acid and 20 ml of acetic acid gradually. 

1ml of anisaldehyde should be added after allowing the 

liquid to cool to room temperature [21-22].  

2.3.4. Visualization 

With the aid of TLC Scanner 4, the generated bands 

were successfully scanned at wavelengths of 366 nm and 

540 nm. 

 

3. Results and Discussion 

 The HPTLC analysis of the ethanolic stem extract 

of Ipomea sagittifolia revealed the presence of coumarins by 

examining the produced peaks in each chromatogram when 

scanned at 366nm and 540nm of 2.0µl and 5.0 µl each (Figs. 

1 to 4). Hence further the plates were treated with 

derivatized reagent in order to enhance the detection and 

analysis of compounds. The chromatograms were acquired 

at wavelengths of 366nm and 540 nm of sample volume at 

2.0µl and 5.0 µl (Track 1 & 2). The derivatized plates (Plate 

a, b and c) containing the samples were analysed of both 

volumes 2.0µl and 5.0 µl. The tables of chromatograms 

show the phytochemicals peak height and Rf values as well 

as their percent areas, and each chromatogram is described 

in the discussion part. Ipomea sagittifolia's ethanolic stem 

extract was subjected to HPTLC fingerprint analysis, which 

revealed the presence of coumarins. The generated band on 

the HPTLC plate examined around 366nm and 540nm are 

shown in Figure 1.  

The chromatograms resulted for finger printing 

analysis of coumarins had  shown well differentiated 8 

peaks at Rf 0.008, 0.034, 0.276, 0.481, 0.597, 0.737, 0.897 

and 0.968 at peak height 0.0675, 0.0162, 0.0309, 0.1916, 

0.2076, 0.1681, 0.1024, 0.3034 at Sample Volume: 2.0µl 

(Track 1) and 11 peaks at shown Rf – 0.008, 0.034, 0.103, 

0.256, 0.289, 0.473, 0.585, 0.731, 0.884, 0.924 and 0.953 at 

peak height 0.0906, 0.0268, 0.0278,. 0.0258, 0.0410, 

0.2338, 0.3359, 0.2827, 0.2243, 0.2105 and 0.4316 at 

Sample Volume: 5.0µl (Track 2) at 540nm shown in Figure 

2 &3. In derivatized plate b, the analysis shown that 7 peaks 

at Rf 0.011, 0.274, 0.482, 0.597, 0.756, 0.844, 0.968 at peak 

height 0.0304, 0.0268, 0.1003, 0.1235, 0.1047, 0.1110 and 

0.1662 at Sample Volume: 2.0µl (Track 1) & shown 10 

peaks at Rf 0.010, 0.102, 0.256, 0.289, 0.471, 0.585, 0.747, 

0.827, 0.924 and 0.953 at peak height 0.0450, 0.0106, 

0.0168, 0.0281, 0.1380, 0.2118, 0.2025, 0.2318, 0.1081 and 

0.2602 at sample volume 5.0 µl (Track 2) at 366nm shown 

in Figure 4 & 5.  

 These Rf values demonstrated the presence of 

coumarins. Utilizing the Rf and peak values generated by 

HPTLC makes it easier to determine the kind and quantity 

of botanical components present in the plant. The separated 

compounds were easily visible on the HPTLC plates, which 

were made visible under UV of wavelengths 366 nm and 

540 nm, respectively. Since they have been utilized for 

treating both acute and chronic ailments since the dawn of 

time, plant-derived phytoconstituents are essential for the 

production of medicines [23-24]. Due to the demand for 

plants, a quick analytical approach is necessary for the study 

and development of phytomedicines [25]. 

 Applications for HPTLC include the investigation 

of phytochemicals and biological molecules, the 

measurement of medicines and active components, 

formulation fingerprinting, and the identification of 

adulterants in formulations. Using HPTLC, forensically 

significant chemicals can be discovered. In addition to other 

cutting-edge HPTLC-related methods, the employment of a 

hyphen in HPTLC-MS, HPTLC-FTIR, and HPTLC-

Scanning Diode Laser has made HPTLC a potent analytical 

tool. Experts predict that the application of HPTLC to the 

investigation of medication formulations, bulk medicines, 

and natural materials will increase in the future [25].   
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Figure 1: Derivatized Plates showing well-differentiated Bands at White & Remission 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: HPTLC showing peak at 540nm at sample Volume 2.0µl after derivatization denotes presence of coumarins  
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Figure 3: HPTLC showing peak at 540 nm at sample Volume 5.0µl after derivatization denotes presence of coumarins 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: HPTLC showing a peak at 366 nm at sample Volume 2.0µl after derivatization denotes the presence of coumarins  
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Figure 5: HPTLC showing peak at 366 nm at sample Volume 5.0µl after derivatization denotes presence of coumarins 

 

 The primary goal of this research is to use HPTLC 

fingerprint analysis to identify botanical components 

including glycosides, essential oils, and tannins. Researchers 

use HPTLC to detect and analyze coumarins due to its 

ability to separate complex mixtures of compounds 

effectively [26-29]. The technique's sensitivity and 

reliability contribute to its widespread use in phytochemical 

research, allowing for the discovery and characterization of 

bioactive compounds, including coumarins, with potential 

health benefits and various pharmacological activities [30-

32].  

Ipomea sagittifolia leaves contain a range of coumrin 

types, according to the study's findings. The current study 

thus provides evidence that a variety of ailments can be 

successfully treated by conventional medicine. Numerous 

plants have secondary metabolites that are employed in the 

pharmaceutical, cosmetic, and pesticide industries. Steroids, 

alkaloids, flavanoids, saponins, terpenes, and a host of other 

chemicals are among these compounds. A crucial need for 

the use of these botanicals in research is the authenticity of 

medicinal plants in terms of both genetic and chemical 

properties. Taxonomy and the morphological characteristics 

of plants are useful in the systematic study of plants and 

their categorization in the era of molecular biology. The 

study's HPLTC profile's identification of coumarins is 

complemented, enhanced, and confirmed by the HPTLC 

profile (Chemical profile) of ethanolic extracts of Ipomea 

sagittifolia. The categorization of the plant according to 

chemotaxonomy is made easier with an awareness of the 

chemical elements that are present. 

The presence of several coumarin types was detected 

by the varying number of peaks seen at 366 nm and 540 nm, 

respectively. The HPTLC profile of coumarins has shown 

the variance in biochemical levels that can occur. A linear, 

precise, and accurate HPTLC fingerprinting strategy may 

then be used to further characterize and validate the plant's 

therapeutic relevance. 

The results of the current study are limited to the 

HPTLC analysis of an ethanolic extract of an Ipomea 

sagittifolia stem in order to ascertain the existence of 

various based on plants ingredients such as coumarins from 

chromatogram peaks and obtain peak tables. However, the 

research still necessitates quantifying these 

phytoconstituents. 

4. Conclusions 

According to the present study, the Ipomea 

sagittifolia plant apparently includes coumarins that are 

employed in traditional medicine to treat a number of 

ailments. For the production of medications, isolated 

components and their profile are essential. The HPTLC 

analysis for ethanol-based stem extract of Ipomea 

sagittifolia is useful in determining chemical profiles and 

bioactive components when the Rf values of these 

compounds are compared with standards as a reference. 
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