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ABSTRACT 

This study aims to screen for phytochemicals and quantify phytoconstituents of Gmelina arborea 

Roxb. (Verbenaceae) leaf extracts. Qualitative screening of secondary metabolites and quantitative 

screening of flavonoid, phenol, and alkaloid was performed on the G. arborea methanolic extract 

GMM1, hydroalcoholic GMHA, and aqueous extract GMA. In vitro, antioxidant activity was done by 

spectrophotometric methods (DPPH, HRS, and PFRAP) and TLC-DPPH bioautographic assay. The 

high-performance thin-layer chromatography (HPTLC) fingerprinting parameters were optimized for G. 

arborea serial exhaustive extraction for hexane (GMHE), ethyl acetate (GMEA), and methanol 

(GMM2). Anisaldehyde sulphuric acid (ANS) and natural product/polyethylene glycol (PEG) reagents 

were used to derivatize TLC plates. The presence of alkaloids, flavonoids, carbohydrates, tannins, 

saponins, and terpenoids was confirmed in all kinds of extracts by preliminary phytochemical. G. 

arborea extracts contained a significant quantity of flavonoids (8.843 ± 0.0185 to 11.242 ± 0.021 

mgQE/g) and phenol (19.395 ± 0.01 to 20.202 ± 0.0058 mgGAE/g) contains. GMHA has significant 

flavonoid and phenol content. Through spectrophotometric GMHA revealed significant antioxidant 

activity. Each extract has a distinct chromatographic profile at 254 nm and 366nm based on dissolution. 

GMEA extract contained the most bands; 10 at 254 nm and 12 at 366 nm. According to the results of the 

practical investigation, GMHA extract addresses potential scavenging activity with the scientific 

provision of direct bioautographic procedures. These characteristics might be linked to the high phenolic 

and flavonoid content. As a result, it may have practical applications in the treatment of illnesses induced 

by free radicals and stress. 
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1.  INTRODUCTION 

 

Since ancient times, plants have been employed as sources of cures for the treatment of a 

variety of maladies, and people from many continents, particularly Indian, have followed this 

historic custom[1]. Only 250,000-500,000 plant species have been examined phytochemically for 

biological or pharmacological action in India, which has a population of roughly 4.5 million 

species[2]. There has recently been renewed interest in the therapeutic potential of medicinal 

plants as antioxidants in decreasing free radical-induced tissue harm[3]. 

Oxidative stress is linked to the development of a variety of medical conditions, including 

cancer, heart disease, diabetes, aging, liver disease, and lung disease[4]. Secondary metabolites 

are organic substances that are not directly involved in an organism's growth and development 

but are essential for plant defense. Plant phenolics and flavonoids are effective free radical 

scavengers. They can be found in the leaves, fruits, seeds, roots, and bark of plants[5]. Alkaloids, 

steroids, terpenoids, tannins, and a variety of other phytochemicals are examples of secondary 

metabolites found in low quantities in higher plants, Thereafter, the phytochemicals are 

investigated for several kinds of biological activity[6]. Among antioxidant tests, 2,2-Diphenyl-1-

picrylhydrazyl (DPPH) radical scavenging is one of the most popular and widely used. The 

procedure is easy, effective, low-cost, and rapid. as well as other methods, such as ferric 

reducing antioxidant power (FRAP), and hydroxyl radical scavenging activity (HRS) are among 

the numerous alternative techniques for determining antioxidant activity. 

New methodologies have been developed in the pursuit of lower costs for bioactivity 

testing, that employ flat surfaces, such as TLC plates and Filter paper to make 

spectrophotometers  possible to use. studies that use TLC plates to measure antioxidant activity 

available under the name of bioautography, and spot assay. 

Moreover, most pharmacopoeial monographs include chromatographic studies as one of 

the major identifications and quantification. High-performance thin-layer chromatography 

(HPTLC) is a TLC extension that is a stable, simple, fast, and effective technique for 

quantitative chemical analysis. HPTLC is an analytical technique based on TLC that has been 

enhanced to improve the resolution of the compounds to be separated and to allow quantitative 

analysis of the compounds[7]. 

Gmelina arborea may be found in large parts of India, including the Western Ghats, and 

from the foot of the North-West Himalaya to Chittagong, as well as the Deccan Peninsula. This 

plant is used as a garden plant as well as an avenue tree. It is a medium to a massive deciduous 

tree that reaches heights of 15-25m the plant's leaves are simple, opposite, and less heart-shaped, 

measuring 10-25 cm in length and 5-18 cm in breadth (Figure: 1)[8]. Verbenaceae family consists 

of 2,600 species including 107 recorded species in India[9]. In English, Gmelina arborea is 

known as "beech wood." It's an unarmed tree. The herb Gmelina. arborea has been claimed to 

have antioxidant, aphrodisiac, astringent, antidiabetic, diuretic, and tonic effects. The root 

decoction was used to cure abdominal malignancies in Indian traditional medicine. Alopecia, 

anemia, and leprosy were all treated with the fruits. High blood pressure, malaria, scorpion, and 

bug bites were all treated with the leaves. Traditional Nigerian healers have also utilized 
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Gmelina arborea extracts to cure diarrhea[10].This study aims to examine the phytochemicals 

and in vitro antioxidant activity of Gmelina arborea leaf extracts. Moreover, to determine the 

phytochemicals that are responsible for therapeutic effects, HPTLC was used to profile 

phytochemicals, and then bioautography was performed. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Gmelina arborea Roxb., A: Leaves; B: Flowers; C: Fruits 

 

 

2.  MATERIALS AND METHODS 

2. 1. Chemicalss 

The DPPH (1,1-diphenyl-2-picrylhydrazyl), and Folin-phenol were purchased from SRL, 

Mumbai, India. ANS (Anisaldehyde Sulphuric acid), PEG-4000 (Polyethylene Glycol), Gallic 

acid, Quercetin, and Ascorbic acid were obtained from Hi-Media, Mumbai, India. NP (Natural 

Product; 2-aminoethyl diphenylborinate) was purchased from TCI, Japan. The majority of the 

chemicals were of analytical grade and purchased from Hi-Media, Mumbai, India, and Sigma 

– Aldrich, USA. 

 

2. 2. Plant Collection 

The leaves of Gmelina arborea were collected from Ahmedabad district, Gujarat, India 

in December 2021 (Latitude 23.01° N and Longitude 72.59° E); It was immediately recognized 

and pre-treated. The plant leaves were identified by the Department of Botany, Gujarat 

University with the reference identity GU/BOT/V/G06/2022. 

 

2. 3. Leaf Extracts Preparation Using Soxhlet & Maceration Method 

G. arborea leaves were thoroughly washed once with the tap water to remove the dust 

and other particles then washed twice with the distilled water (DW). The leaves were allowed 

to the shade dried for 30 days and pulverized with the mechanical grinder to obtain a fine 

powder. The samples were then kept in a tightly closed container in a dark place for subsequent 

examination. To prepare methanolic extract (GMM1), leaf powder of G. arborea 50g was 

packed in a Soxhlet apparatus with 450 ml 99% methanol. The extraction was carried out at 65 

°C for 16hrs with 2-3 cycles/hr. until the extractive becomes colorless. Furthermore, 10% 

hydroalcoholic extract (GMHA; DW: Methanol; 1:1v/v) and 10% aqueous extract (GMA) were 

prepared by using the maceration method. After extraction, all samples were filtered by using 

Whatman No.1 filter paper and gathered in a Petri dish.  

 B C 
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The filtrates were dried for 20 hrs. at 45 °C hours in a hot air oven (Electroquip). each 

extract's yield was collected in the amber bottle and kept at 4 °C to avoid contamination and 

degradation of the bioactive material by light and temperature. In the end, the yield percentage 

(Table: 1) of each crud extract was calculated by this formula. 

 

Y (%) = Final weight of extract obtained ⁄ Initial weight of raw material × 100 

 

2. 4. Qualitative Screening of the Phytochemicals 

Various phytoconstituents such as alkaloid, carbohydrate, glycoside, steroid, protein, 

tannin, terpenoid, flavonoid, and phenolic substances were found in methanol, hydroalcoholic, 

and aqueous extracts of Gmelina arborea leaf extracts in phytochemical tests (Table:2). The 

preliminary phytochemical screening of G. arborea crude extracts was carried out using a 

standard procedure in various articles[11,12]. 

 

2. 5. Quantitative Screening of the Phytochemicals 

2. 5. 1. Determination of Total Flavonoid Contents (TFC) 

TFC was obtained using a modified version of the Aluminum chloride method[13]. 0.5 ml      

of Gmelina arborea various extract (1 mg/ml), followed by 100 ml of 10% aluminum chloride, 

100 µl of 1M potassium acetate then 4.3 ml of DW and incubated for 30 min at 25 °C. After 

incubation, a spectrophotometer was used to determine the absorbance at 415 nm 

(Microprocessor UV-Vis double beam; Li-2800) in comparison to a blank containing 5ml 

extraction solvent. Samples were analyzed two times separately. TFC in different extracts was 

calculated using a standard curve based on quercetin concentrations of 10-60 g/ml, with the 

final values represented in milligrams of quercetin equivalent (mg QE/g) dry extract. 

 

2. 5. 2. Determination of Total Phenol Content (TPC) 

TPC of different G. arborea leaves extracts was performed by using Folin-Ciocalteu 

reagent as reported by Siddhuraju and Becker with slight changes[14]. 1ml of the extracts 

(1mg/ml) was mixed with 500 µl of diluted Folin-phenol (optimized 1:4 with DW) and 2.5 ml 

of 20% sodium carbonate. The solution was well-sorted, incubated in the dark for 40 minutes 

to develop color, then spectrophotometrically measured at 725 nm. Gallic acid was used to 

create a calibration curve, and linearity was achieved in the range of 10-60 µg/ml. The final 

results were expressed in milligrams of gallic acid equivalents per gram of dry extract (mg 

GAE/g). 

 

2. 5. 3. Determination of Total Alkaloid Contents (TAC) 

This was obtained by a slightly altered method (Maxwell 1995). In a beaker, 5g of 

Gmelina arborea leaf powder was mixed with 200 ml of 20% acetic acid and incubated at 25 

°C for 4 hours.  

The mixed solution was filtered using Whatman No.1 filter paper after incubation, and the 

filtrates were concentrated in a water bath for up to one quarter. This sample was treated with 

concentrated ammonium hydroxide drop by drop until precipitation was obtained. The mixture 

was allowed to settle before the precipitate was filtered and weighed[11]. The TAC % was 

calculated as follows: 
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𝐓𝐨𝐭𝐚𝐥 𝐚𝐥𝐤𝐚𝐥𝐨𝐢𝐝𝐬 (%) = 𝐖𝐞𝐢𝐠𝐡𝐭 𝐨𝐟 𝐫𝐞𝐬𝐢𝐝𝐮𝐞⁄𝐖𝐞𝐢𝐠𝐡𝐭 𝐨𝐟 𝐫𝐚𝐰 𝐦𝐚𝐭𝐞𝐫𝐢𝐚𝐥 𝐭𝐚𝐤𝐞𝐧 × 𝟏𝟎𝟎 

 

2. 6. In vitro Antioxidant Assays 

2. 6. 1. Diphenyl-2-Picrylhydrazyl Activity (DPPH) 

Using diphenyl-2-picryl-hydrazyl (DPPH), the free radical scavenging activity of three 

G. arborea leaves extracts (methanol, hydroalcoholic, and aqueous) was determined by the 

Blois method with minor adjustments[15,16]. Methanol was used to prepare the DPPH solution. 

100 μl  of different concentrations (50-250 μg/ml) of dry extracts were mixed with 900 µl (0.1 

mM) of DPPH solution. The mixture was vigorously mixed before being left in the dark for 30 

min at        25 °C. The control was made using the same steps as the sample, but with methanol as a 

blank. Using a spectrophotometer, the absorbance was determined at 517 nm. The result was 

compared to ascorbic acid which was used as standard. This experiment was repeated twice, and 

the percentage of inhibition was computed using the equation below. 

 

𝐈𝐧𝐡𝐢𝐛𝐢𝐭𝐢𝐨𝐧 (%) = (𝐀𝟎 − 𝐀𝟏)⁄𝐀𝟎 × 𝟏𝟎𝟎 

 

where: A0 = Absorbance of the control, A1 = Absorbance of the sample extract 

 

2. 6. 2. Hydroxyl Radical Scavenging Activity (HRS) 

The hydroxyl radical inhibition efficacy of Gmelina arborea extracts was performed 

following the Smirnoff method[17]. The extract solution at various extract concentrations (50 to 

250 μg/ml) was mixed with 1ml of 9 mM salicylic acid, 1 ml of 9 mM ferrous sulfate, and 1 ml 

of 9 mM hydrogen peroxide. For 60 minutes, the reaction mixture was incubated at 37 °C in an 

incubator. A spectrophotometer was used to measure the absorbance at 510 nm. Quercetin was 

used as standard and the control was performed without samples the HRS was calculated by 

using the formula: 

 

𝐈𝐧𝐡𝐢𝐛𝐢𝐭𝐢𝐨𝐧 (%) = (𝐀𝟎 − 𝐀𝟏)⁄𝐀𝟎 × 𝟏𝟎𝟎 
 

where: A0 = Absorbance of the control, A1 = Absorbance of the sample extract 

 

2. 6. 3. Ferric Reducing Antioxidant Power Activity (FRAP) 

The capacity of extracts to reduce Fe+3 was tested using the Oyaizu technique with some 

modifications[18]. 1 ml of Gmelina arborea Leaf extracts of different concentrations (50- 250 

μg/ml) was mixed with 2.5 ml of 0.2M phosphate buffer (pH 6.6) and 2.5 ml of 1% potassium 

ferricyanide. The mixture was then incubated at 50 °C for 30 min. After that, 2.5 ml of 10% 

trichloroacetic acid was added to the mixture, which was centrifuged for 10 min at 3000 rpm. 

after centrifugation 2.5ml of the top layer solution was combined with 2.5 ml of DW and 0.1 ml            

of 0.1% newly made iron chloride. A spectrophotometer was used to measure the absorbance 

at 700 nm against of control (phosphate buffer). The results were compared to the ascorbic acid 

standard. 

 

2. 7. High-Performance Thin Layer Chromatography (HPTLC) Profiling 
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The United States Pharmacopoeia (USP) General Chapter 203 was followed for plate 

layout, sample application, conditioning, development, and visualization in HPTLC (CAMAG 

System). 

 

2. 7. 1. Preparation of Extraction Samples 

The Serial Exhaustive Extraction Method was used to obtain sharp resolution and 

maximum bands for the Gmelina arborea leaves extracts. The sample concentration, mobile 

phase, saturation time, and sample volume were optimized. 1g of G. arborea powder was placed 

in 50 ml beakers and macerated twice with shaking in a water bath at 30 °C for 10 minutes with 

(Hexane, Ethyl acetate, and Methanol), followed by filtering utilizing Whatman No.1 filter 

paper.  

The sof increasing polarity. The residue from the hexane extraction was extracted with 

ethyl acetate and methanol successively to create 10% (GMHE, GMEA, and GMM2). The 

organic filtrates were dried in the hot air oven (Electroquip) for 14 hrs. at 45 °C until the crude 

extract is obtained, the extracts were stored in sterile MCT at 4 °C, for further investigations. 

 

2. 7. 2. Development of HPTLC Technique 

HPTLC was conducted using a semiautomated CAMAG LinomatV applicator (S/N 

180344) on a 5×10 cm aluminum TLC plate covered with a 0.2 mm layer of silica gel 60F254 

(Merck, Germany). The Hamilton microsyringe (Switzerland) was used to apply a sample (200 

µg/spot) of 6mm length at 25 ± 2 °C with a nitrogen flow (150 nl/s). The syringe was 

programmed using Vision CATS software version 2.5 and installed on a LinomatV applicator. 

For 30 minutes, the plate was developed in CAMAG twin through a chamber (10×10 cm) 

previously saturated with the solvent system chloroform: methanol: toluene: ethyl acetate: 

distilled water (5: 0.4: 4.5: 0.2: 0.05, v/v) for the hexanoic extract (GMHE), ethyl acetate 

(GMEA), and the solvent system toluene: ethyl acetate: formic acid (6:3:0.5, v/v) for the 

methanolic extract (GMM2).  

The TLC plate was air-dried after development, and the scanner for the TLC aluminum 

plate was performed to develop chromatograms at 254 nm and 366 nm, using the TLC Scanner 

4 (S/N 180404).  Densitograms and Rf values were documented using the software. To visualize 

the developed plate, universal derivatives such as ANS and 1% methanolic NP were sprayed 

on it, followed by 5% ethanolic PEG reagent. 

 

2. 8. TLC-DPPH Bioautography 

A dry TLC plate was sprayed with 0.2% methanolic DPPH solution using the TLC 

sprayer[19]. After spraying, the plate was kept in the dark for 30 minutes before being observed. 

The antioxidant activity of the isolated fraction is shown by yellow dots on a purple background. 

 

 

3.  RESULTS 

a) Yield Value 

The current study underlines the relevance of yield in estimating the active constituents 

of Gmelina arborea leaves as a raw material for therapeutics. The GMHA extract produced the 

highest percentage yield, followed by the GMA and GMM1, as shown in (Table: 1). 



World Scientific News 171 (2022) 1-20 

 

 

-7- 

Table 1. Yield of various extracts of Gmelina arborea 

 

Extraction method Extraction solvent % Yield 

Soxhlation Methanol (GMM1) 4.72% 

Maceration Hydro-alcoholic (GMHA) 14% 

Maceration D.W (GMA) 7.9% 

 

 

b) Qualitative Screening of The Phytochemicals 

Alkaloids, flavonoids, sugars, tannins, steroids, proteins, saponins, amino acids, 

terpenoids, and glycosides were identified using phytochemical screening. The secondary 

metabolites for the various Gmelina arborea extracts are listed in (Table: 2). The results showed 

that the plant is a good source of phytochemicals and that phytochemical dissolution varies 

depending on the extraction solvent. In comparison to other extracts, GMM1 (methanolic 

extract) dissolved a greater number of phytochemicals. 

 

Table 2. Preliminary phytochemical screening of the different extracts of Gmelina arborea 

leaves. 

 

Phytocomponents Test 
Extracts 

GMM1 GMHA GMA 

Alkaloids 
[i] Hager's test ++ ++ + 

[ii] Dragendorff's test +++ + +++ 

Flavonoids 
[i] Alkaline test ++ ++ ++ 

[ii] Aluminium chloride test +++ ++ +++ 

Carbohydrates 

[i] Molicsh’s test +++ ++ + 

[ii] Fehling's test +++ +++ ++ 

[ii] Benedict's test +++ ++ ++ 

Tannins 
[i] Reaction of Stiasny ++ +++ -- 

[ii] Lead Acetate test +++ +++ +++ 

Steroids 
[i] Liebermann Burchard test +++ ++ + 

[ii] Salkowski’s test ++ +++ +++ 

Proteins [i] Biuret test ++ -- -- 
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Saponins [i] Frothing test ++ +++ ++ 

Amino acids [i] Ninhydrin test -- -- -- 

Terpenoids [i] Terpenoid test +++ +++ +++ 

Glycosides [i] Legal's test ++ -- ++ 

Note: ++: high amount, +: low amount, -: absent 

 

 

c) Quantitative Screening of the Phytochemicals 

i) Determination of Total Flavonoid Contents (TFC) 

TFC is highest in GMHA (11.242 mg QE/g extract) followed by GMM1 and GMA with 

9.88 and 8.843 QE/g as shown in (Table: 3). The calibration curve's equation is shown below.  

 

y = 0.1615x + 1.2636; R² = 0.9744 

 

ii) Determination of Total Phenol Content (TPC) 

TPC is highest in GMHA with (26.67mg QE/g extract) followed by GMA and GMM1 with 

20.20 and 19.39 QE/g (Table: 3). The calibration curve's equation is. 

 

y = 0.0648x + 0.7938; R² = 0.9299 

 

Table 3. Quantitative screening of different extracts of Gmelina arborea leaves 

 

Sample Extracts TFC (mg/g) TPC (mg/g) 

GMM1 9.882 ± 0.0137 19.395 ± 0.01048 

GMHA 11.242 ± 0.021 26.679 ± 0.0015 

GMA 8.843 ± 0.0185 20.202 ± 0.00587 

Note: each value is expressed as mean ± SE (n=2) 

 

 

iii) Determination of Total Alkaloid Contain (TAC) 

TAC has a gravimetric analysis of 6.314 mg/5g of Gmelina arborea leaf powder. 

 

d) In vitro Antioxidant Assays 

 

3. 1. Diphenyl-2-Picrylhydrazyl Activity (DPPH) 

The GMHA scavenging activity was found to be similar to that of standard ascorbic acid. 

In comparison to other extracts, GMHA had higher antioxidant activity and was able to 

scavenge DPPH with inhibition % 75.75 ± 1.74% (Figure: 2) and IC50 304.037 ± 3.3µg/ml 
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(Table: 4) at the Higher concentration of 250 µg/ml. the other extracts GMM1, and GMA were 

shown low antioxidant activity with Inhibition % 60.44 ± 1.04% and % 52.08 ± 0.81% and IC50 

value 20.669 ± 0.31 µg/ml and 20.673 ± 0.15 µg/ml respectively at the higher concentration 

250 µg/ml. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. % Inhibition of DPPH radical scavenging activity of different extracts  

of Gmelina arborea leaves 

 

 

3. 2. Hydroxyl Radical Scavenging Activity (HRS) 

All of the G. arborea extracts showed considerable activity in a concentration-dependent 

manner during the HRS experiment (Figure: 3). GMA was discovered to be a more effective 

OH radical quencher than other extracts and showed high inhibition Value% 76.66 ± 0.145% 

at the concentration of 250 µg/ml and IC50 204.739 ± 1.6 µg/ml. GMHA showed good effective 

OH radical with the inhibition% 70.28 ± 2.18% and IC50 115.406 ± 5.7 µg/ml at the high 

concentration of 250 µg/ml. GMM1 showed less scavenger of OH with inhibition value % 62.46 

± 0.146% and  IC50 271.66 ± 7.9 µg/ml (Table: 4). 

 

Table 4. IC50 values obtained in the antioxidant activity assay 

 

Sample Extract 
IC50 values (µg/ml) 

DPPH HRS 

Ascorbic acid 254.77 ± 6.7 271.66 ± 7.9 

GMM1 20.669 ± 0.31 98.752 ± 1.4 
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GMHA 304.037 ± 3.3 115.406 ± 5.7 

GMA 20.673 ± 0.15 204.739 ± 1.6 

Note: Each value is expressed as a mean ± SE (n = 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. % Inhibition of HRS activity of different extracts of Gmelina arborea leaves 

 

 

3. 3. Ferric Reducing Antioxidant Power Activity (FRAP) 

By observing the conversion of Fe3+ to Fe2+, the reducing power of several extracts was 

investigated. The yellowish color of the test solution turns to various colors of green and blue 

depending on the sample's reduction power[20]. GMHA extracts had a higher absorbance value 

(0.249 ± 0.05) than GMM1 (0.2 ± 0.021) and GMA (0.193 ± 0.015) extracts (Figure: 4). This 

indicates that the GMHA has a large capacity for reacting with free radicals to convert them 

into more stable non-reactive forms. In a concentration-dependent way, all of the extracts show 

certain levels of electron-donating ability (Table: 5). 

 

Table 5. Reducing power activity of various extracts of Gmelina arborea 

 

Sample extracts 

(µg/ml) 
Ascorbic acid GMM1 GMHA GMA 

50 0.12 ± 0.01 0.173 ± 0.08 0.179 ± 0.02 0.13 ± 0.015 
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100 0.273 ±0.025 0.179 ± 0.035 0.186 ± 0.01 0.170 ± 0.01 

150 0.330 ± 0.05 0.186 ± 0.0251 0.22 ± 0.05 0.178± 0.011 

200 0.347 ± 0.051 0.193 ± 0.0451 0.228 ± 0.05 0.184± 0.01 

250 0.419 ± 0.0351 0.2 ± 0.021 0.249 ± 0.05 0.193 ± 0.015 

Note: Each value is expressed as a mean ± SE (n = 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Absorbance of FRAP ASSAY 

 

 

a) TLC-DPPH Bioautography 

Scavenging activity was exhibited in two different areas of the GMHE extract (Figure: 5) 

with the maximum intensity of the clear yellow spot. Only two fractions were found in the 

GMEA extract, and only one fractions in the GMM2 showing antioxidant activity. 

 

b) High-Performance Thin Layer Chromatography (HPTLC) Profiling 

Natural product chemicals have traditionally been the most important source of innovative 

drug development leads[21]. The TLC chromatogram was run for G. arborea Extracts (GMHE, 

GMEA, and GMM2) The Maximum band appeared with GMEA at 254 nm with Rf values 

(0.01, 0.74, 0.08, 0.16, 0.09, 0.24, 0.05, 0.39, 0.40 and 0.2) respectively, and GMHE at 366 

nm with Rf Value (0.27, 0.15, 0.6, 0.3, 0.1, 0.22, 0.18, 0.26, 0.23, 0.43, 0.44, 0.27 and 0.47) 
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respectively. (Figures: 6, 7, 8) showed chromatograms for G. arborea at 254 nm and 366 nm. 

(Figure: 9) Chromatograms of extract in HPTLC analysis before derivatization under visible  

Light, UV-254 nm, and UV-366 nm. (Figure: 10) showed the TLC chromatogram, 

detection after derivatization using ANS reagent and NP/PEG reagent under visible light and 

UV-366 nm. 

 

Figure 5. TLC-DPPH bioautogram for Gmelina arborea in the various extracts, A: GMHE; B: 

GMEA; C: GMM2 

 

 

 

A 

https://www.sciencedirect.com/topics/medicine-and-dentistry/high-performance-thin-layer-chromatography
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Figure 6. Chromatogram of GMHE extract at A: 254 nm; B: 366 nm 
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Figure 7. Chromatogram of GMEA extract at A: 254 nm; B: 366 nm 
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Figure 8. Chromatogram of GMM2 extract at A: 254 nm; B: 366 nm 

 

 

Figure 9. HPTLC fingerprinting profile for Gmelina arborea in the various extracts,   A: 

GMHE; B: GMEA; C: GMM2 
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Figure 10. TLC chromatogram, detection using ANS reagent under visible light (i, v), UV- 

366 (ii, vi), and detection using NP/PEG reagent under visible light (iii, vii), UV-366 (iv, 

viii), for Gmelina arborea in the various extracts, A: GMHE; B: GMEA; C: GMM2 

 

 

4.  DISCUSSION 

 

The bioactive compounds in the leaves of G. arborea were studied using traditional indices 

such as yield value, phytochemical assessment, antioxidant power, HPTLC profiling, TLC, and 

direct bioautography. The excellent yield value of GMHA is demonstrated in this study (Table: 

1). That indicates hydroalcoholic extract has a higher concentration of phytochemicals, 

extraction process, polarity, the solvent employed in the extraction, and the specific nature of 

secondary metabolites are all variables that influence yield values. Preliminary phytochemical 

analysis indicated the presence of alkaloids, flavonoids, polysaccharides, tannins, saponins, and 

terpenoids in all types of extracts (Table: 2). Plant secondary metabolites (PSMs) provide a 

variety of functions, including defense against diseases, insects, environmental stress response, 

and facilitating organismal interactions[22]. For the time being, secondary metabolites of this 

type will boost the use of G. arborea as a therapeutic plant. Each extract has a varied phenol 

and flavonoid content (Table:3). A quantitative analysis of different G. arborea Leaf extracts 

indicated that they contain a significant quantity of phenol. Plants' most significant secondary 

metabolites and bioactive chemicals are flavonoids and phenol. They are also a type of natural 

product and antioxidant that can help with anti-aging and cancer prevention by scavenging free 

superoxide radicals[23]. Several studies have stated that estimating the antioxidant properties of 

a material using a single assay will be insufficient to depict the entire evolution since it is 

impacted by multiple factors[24]. As a consequence, multiple in vitro antioxidant activity 

measures like DPPH, HRS, PFRAP, and TLC-DPPH bioautography are used in the current 

study. The stable radical DPPH has been widely employed to determine primary antioxidant 

activity, or the ability of pure antioxidant chemicals, plant and fruit extracts, and food components 
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to scavenge free radicals[25]. The DPPH is decreased by absorbing hydrogen from the solution 

mixture, as seen by spectrophotometry and a shift in DPPH color from purple to yellow in the 

presence of extracts. GMHA showed substantial antioxidant activity when tested 

spectrophotometrically (Figure: 2). This might be because there are more phenolic and 

flavonoid compounds present, which help the hydrogen atom transfer process. 

The most reactive and damaging radicals in biological systems are the hydroxyl radical 

(OH), which may be produced quickly from hydrogen peroxide[26]. The presence of free 

hydroxyl radicals in the human body has been linked to the occurrence of numerous clinical 

diseases. The hydroxyl radicals generated by hydrogen peroxide were used to calculate HRS 

activity. GMA was determined to be a more effective radical quencher than other extracts, with 

a high inhibition value of 76.66 ± 0.145% at 250 g/ml and an IC50 of 204.739 ± 1.6 g/ml (Figure: 

3). G. arborea can be considered a natural antioxidant based on our findings. 

The ferric reducing ability of extracts was found to be an important indication of powerful 

antioxidant properties. In this study, GMHA was shown to have the highest reducing power 

(Figure: 4). The extract may have a unique ability to donate an electron to convert Fe3+ to Fe2+. 

High-performance thin-layer chromatography HPTLC complex equipment that uses layer 

chromatography to its maximum potential. The benefits of automated scanning, comprehensive 

optimization, selective detection concept, minimal sample preparation, hyphenation, and so on. 

Allows for a strong analytical tool for chromatographic information of complicated mixtures of 

inorganic and organic compounds, as well as biomolecules[27]. By aiming for distinct 

phytochemicals separation, various mobile phases in varied proportions, such as toluene: 

acetone: formic acid (4.5:4.5:1, v/v), chloroform: methanol: acetic acid (5:4:0.5, v/v) and 

methanol: acetic acid: distilled water (8:1.5:0.3, v/v). However, the highest resolution was 

obtained using with optimized mobile phase, chloroform: methanol: toluene: ethyl acetate: 

distilled water (5:0.4:4.5: 0.2: 0.05, v/v) for GMHE and GMEA and toluene: ethyl acetate: 

formic acid (6:3:0.5, v/v) for GMM2 which might be improved upon in future research. GMEA 

produced the maximum band at 254 nm with Rf values of (0.01, 0.74, 0.08, 0.16, 0.09, 0.24, 

0.05, 0.39, 0.40, and 0.2) 

Respectively. And, GMHE at 366 nm, with Rf values of (0.27, 0.15, 0.6, 0.3, 0.1, 0.22, 

0.18, 0.26, 0.23, 0.43, 0.44, 0.27, and 0.47) respectively. However, the fraction in GMEA 

extract was more significant than the others and yields a greenish color when derivatized with 

ANS (Figure: 13;    TLC plate i, ii) and a yellow color when derivatized with NP/PEG (TLC plate 

iii, iv). This profile may also be utilized as a phytochemical’s standardization, identification, 

and authenticity marker for the leaf of G. arborea. High-speed, high-throughput TLC-direct 

bioautography is an effect-directed analytical approach that allows for the identification of 

biologically active antioxidant compounds in complicated mixtures such as plant extracts. The 

method's idea is that the biological characteristics of the mixture components are separated and 

detected immediately on a TLC plate[28]. In the TLC-DPPH assay, GMHE, and GMEA extract 

had the most antioxidant activity, indicating reactivity of fraction against DPPH radical. 

 

 

5.  CONCLUSION 

 

In conclusion, the data show that the leaves of G. arborea might be a source of 

phytoconstituents. The leave extract of G. arborea was shown to have potent antioxidant 

properties in this investigation. As a result, leaves preparations of G. arborea might be a natural 
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source of antioxidant compounds. It is believed that the current research will lead to the 

identification of some chemicals that may be utilized to examine new and more effective 

antioxidants derived from plants. More study is needed to separate and identify active molecules 

from the crude extract, as well as to assess the recovered compounds' in silico, in vitro, and in 

vivo biological activity in detail. 
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