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Abstract:    
Background: Gmelina arborea Roxb, (Family: 

Verbenaceae) known as “Gambhari”, is a fast 

growing tree found throughout India. Traditionally, 

the various parts of tree have been used as diuretic, 

aphrodisiac and also finds use in the treatment of 

anaemia, alopecia, leprosy and ulcers. Objective: 

The present study investigates the Physiochemical, 

phytochemical composition  In-vitro DPPH free 

radical scavenging , anti-inflammatory activity and 

FTIR Spectroscopic analysis of Gmelina arborea 

flowers extracted using methanol and aqueous . 

Methods:  A physicochemical, fluorescence study 

was performed as per standard procedure. The 

solvents methanol, and aqueous are used for 

extraction of Gmelina arborea  flowers plant parts. 

Phytochemical screening of plant parts was carried 

out in both the solvents. Determination of total 

phenol content was carried out using Folin - 

Ciocalteau method and total flavonoid content using 

Aluminium chloride spectrophotometric method. 

Antioxidant activity of methanol extract of plant 

samples were evaluated with DPPH and standard 

method. Anti - inflammatory activity of the flower 

parts the plant were analysed by an In-vitro protein 

denaturation inhibition assays. The FT-IR is a very 

useful technique for identifying the functional 

groups present in the mixture.   

Result: The result revealed the presence of 

flavonoids, alkaloids, Triterpenoids, Phenolic 

compound, Steroidal glycosides, saponins, tannins,  

Reducing Sugar,  in methanol and aqueous extract. 

Total phenol content and total flavonoid of Gmelina 

arborea  flowers are methanol 355.64± 0.25, 

315.20± 0.15 and aqueous extract 285.20± 0.44, 

225.65± 0.20 respectively. In results it was found 

that methanol extract shows highest phenol content 

and total flavonoids. IC50 for standard ascorbic acid 

was found to be  50.36 µg/ml and for methanol and 

aqueous extract flower was found to be 90.20 µg/ml 

and 128.01µg/ml, respectively. The DPPH radical 

scavenging activity of Gmelina arborea  flowers was 

evaluated and compared with ascorbic acid. The 

presence inhibition of flowers extract was calculated 

at various concentration (50,100,150,200,250 etc.) 

as well as standard ascorbic acid. The highest 

scavenging activity of methanolic and aqueous 

extract were 96.15±0.62% and 80.53±0.63% at 

concentration of 250 µg/ml. FT-IR analysis 

confirmed the presence of various functional 

groups.  As part of the investigation on the 

mechanism of the anti-inflammation activity, ability 

of plant extract to inhibit protein denaturation was 

studied. It was effective in inhibiting heat induced 

albumin denaturation. Maximum inhibition of 

69.44% was observed at 500 µg/ml. Aspirin, a 

standard anti-inflammation drug showed the 

maximum inhibition 61.11% at the concentration of 

100 µg/ml compared with control. 

Conclusion: Overall, the findings demonstrate that 

Gmelina arborea  flowers are a rich source of 

phytochemicals possessing potent antioxidant and 

anti-inflammatory properties. The study provides a 

scientific basis for the traditional use of this plant 

and encourages further isolation and 

characterization of active constituents for 
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developing plant-based therapeutics for diabetes 

management. 

Keywords: Gmelina arborea Roxb., 

Physicochemical,  Phytochemical Screening, In-

vitro antioxidant activity,  DPPH, Anti-

inflammatory, FTIR spectral analysis.  

I. Introduction 
Medicinal plants have been used for 

centuries across diverse cultures as natural remedies 

for a wide range of ailments. With the growing 

global interest in alternative and complementary 

medicine, these plants are gaining renewed scientific 

attention for their potential therapeutic properties 

[1]. 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 [2].Gmelina arborea Roxb. a fast-growing 

deciduous tree from the family Lamiaceae, has 

gathered significant attention due to its extensive 

medicinal value and traditional usage, particularly in 

Ayurvedic formulations such as Dashamoola [3]. 

Phytochemical investigations have identified a 

diverse array of bioactive constituents such as 

flavonoids, lignans, iridoid glycosides, alkaloids, 

and phenolic compounds that contribute to the 

plant's pharmacological effects. These compounds 

have shown potential for development into 

therapeutic agents [4].  

Gmelina arborea Roxb. (Verbenaceae.) 

Commonly known as Gamphari in Ayurveda. It is 

deciduous tree with smooth whitish grey bark. Fruits 

are drupe, 1.8-2.5cm long, obovoid, bear the 

enlarged calyx; yellow when ripe. Endocarp is bony 

and 2-celled. Seeds are reddish in colour, lenticular 

and exalbuminous [5]. Bark, wood, leaf, root and 

fruits are used in treatment of various ailments in 

folk medicine [6] Ripe fruits are dried and cooked 

with cow’s milk, for urticarial [7] . Fruits are used in 

shortness of breath [8], as cooling agent [9] diuretic, 

nutritive, used in tuberculosis; promote hair growth, 

menorrhagia and burning sensation. The fruits are 

edible [10] Decoction of fruits used to treat swelling 

of body, fever and bilious disorders. Fruits powder 

is used with milk or ghee in pregnancy for 

settlement of foetus  Gmelia  arborea fruits have 

reported diuretic [11] , antiepileptic [12] , analgesic 

[13] , antipyretic [14] , antibacterial, antioxidant, 

antidiabetic [15] and hepatoprotective activity [16]. 

The current study covers Gmelina arborea Roxb's 

traditional use, microscopic and botanical 

descriptions, and pharmacological actions. 

 

Taxonomical Classification [17] 

The study of methodically identifying and grouping 

species into related categories is known as 

taxonomy. The ancient discipline of plant taxonomy 

divides plants into related groups based on their 

general morphology, such as the shape of their 

flowers, leaves, fruits, etc. The Gmelina arborea 

Roxb. (gambhari) plant's taxonomic categorization 

is listed in Table 1. 

 

Table 1: Showing Taxonomical classification 

Kingdom Plantae 

Class Angiosperms 

Sub class Eudicots 

Super order Asterids 

Order Lamiales 

Family Verbinaceae 

Genus Gmelina 

Species Arborea 

 

 
Fig 1: Flowering plant of Gmelina arborea Roxb. (gambhari) 
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II. Methods and Materials 
2.1 Collection of plant material : The fresh flowers 

parts were collected from the Mainpat forest region 

of Surguja, District of Chhattisgarh India in the 

month of March – Aprail 2026 and the plant 

material was authenticated by the taxonomist Prof. 

Rijwan Ulla, Department of Botany, Rajeev Gandhi 

Govt. Autonomous Post Graduate College 

Ambikapur, Surguja, Chhattisgarh, India.  

 

2.2 Preparation of extract  

 250 gm. of powdered of Gmelina arborea were 

packed in soxhlets apparatus separately and 

extracted with solvent methanol and aqueous. The 

extracts were filtered while hot and the solvents 

were removed by distillation and the last traces of 

solvent being removed under reduced pressure. The 

methanolic and aqueous extracts were stored in 

refrigerator for further experimental work.  

 

2.3 Physicochemical analysis and Organoleptic 

characters  

The flowers were shade dried and powdered using a 

mechanical grinder for powder analysis. The 

physicochemical characteristics of powdered 

flowers were determined as per the WHO guidelines 

[18]. Physicochemical parameters include loss on 

drying, water content, total ash content, acid-

insoluble ash content, water-soluble ash content, 

water-soluble extract content, and methanol-soluble 

content.  

Organoleptic characters are the sensory properties of 

plant materials that can be evaluated using human 

senses: sight, smell, taste, and touch. This quick, 

essential step in pharmacognosy (the study of 

medicines derived from natural sources) helps 

identify plant materials, check for purity, and detect 

spoilage before undergoing complex testing [19].  

 

2.4 Sample preparation for fluorescence analysis  

The fluorescence characteristics of the plant 

material in different solvents were observed using 

visible, short UV, and long UV light. Fluorescence 

behavior of leave powder and different extract with 

different chemical reagents such as sodium 

hydroxide, hydrochloric acid, nitric acid, and 

sulphuric acid was analyzed to detect the occurrence 

of phytoconstituents along with colour changes. The 

behavior of leaves power with different reagent and 

tested the staining of leaves power. A fluorescence 

study was performed as per standard procedure [20]. 

Powdered drug of different parts of plant gave 

different fluorescence under ultraviolet (UV) 

radiation. Each fluorescence characteristic of the 

treated sample was observed under visible light and 

then under UV light of both long and short 

wavelengths. Therefore, fluorescence evaluation is 

used for the identification of plant and powdered 

drug. Some crude drugs are often assessed 

qualitatively in this way, and it is an important 

parameter of pharmacognostic evaluation [21].  

 

2.5 Qualitative phytochemical analysis of plant 

extract 

The Gmelia arborea extracts obtained was subjected 

to the preliminary phytochemical analysis [22-24]. 

The extract was screened to identify the presence or 

absence of various active principles like phenolic 

compounds, carbohydrates, flavonoids, glycosides, 

saponins, alkaloids, fats or fixed oils, protein and 

amino acid and tannins. 

 

2.6 Quantification of phytoconstituents  

Preliminary phytochemical screening of Gmelina 

arborea flowers for phenolics and flavonoids were 

done by following methods. 

2.6.1 Total Phenolics Content (TPC)   

Total Phenolic content was determined in methanol 

extract, ethyl acetate extract, water extracts of fruits 

G. arborea by Singleton and Rossi (1965). Total 

phenolic was determined with Folin–Ciocalteu 

reagent using Gallic acid as a standard phenolic 

compound. The calibration curve of Gallic acid was 

taken using methanol. The 1.0 ml extract solution 

containing 5mg extract was diluted with 10 ml of 

distilled water. To this, 1.5 ml of Folin–Ciocalteu 

reagent was added. The above mixture was kept for 

5 min. and then 4 ml of 20% sodium carbonate 

solution was added and made the volume up to 25 

ml with the distilled water. This mixture was kept 

for 30 min and the absorbance of the blue color 

developed was measured at 765 nm, using 

Shimadzu 1800 spectrophotometer. The percentage 

of tota l phenolics was expressed as % Gallic acid 

[25]. 

2.6.2 Total Flavonoid Content (TFC) 

Flavonoids with various biological activities are 

considered as the key compounds in the plants. 

Flavonoids content was determined in methanol 

extract, ethyl acetate extract, water extract of fruits 

on G. arborea using aluminium chloride method. 

Quercetin was used as a standard phenolic 

compound. The solution of plant extract and 

quercetin were prepared using methanol. The 1.0 ml 

extract solution containing 5mg extract was mixed 

with 1.5ml 95% methanol, 0.1ml 10% aluminium 

chloride, and 0.1ml 1M potassium acetate and 2.8 

ml distilled water. After incubation at room 
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temperature for 30min, the absorbance of reaction 

mixture was measured at 415nm using colorimeter. 

Blank solution was prepared substituting the amount 

of 10% aluminium chloride by the same amount of 

distilled water. Calibration curve was prepared using 

concentration of quercetin verses absorbance. The 

percentage of total flavonoids was expressed as 

percentage of quercetin [26]. 

 

2.7 DPPH (1, 1- diphenyl -2 piccryl hydrazyl) 

radical scavenging activity  

1,1-diphenyl 1-2 picryl hydrazyl (DPPH) 

radical scavenging activity was measured according 

to the standard method [27]. This assay was used in 

many studies for testing antioxidant activity. 2,2-

diphenyl-1-picryl-hydrazil stable radical (DPPH) 

evidently offers a convenient and accurate method 

for titrating the oxidizable groups of natural and 

synthetic antioxidants. This assay was based on the 

reduction of a methanolic solution of the colored 

free radical DPPH by free radical scavenger. The 

degradation of DPPH was evaluated by comparison 

with a control sample without hydrogen-donating 

compounds. The decrease in absorbance of DPPH at 

its absorbance maximum of 517 nm was 

proportional to the concentration of free radical 

scavenger added to DPPH reagent solution. Lower 

absorbance of reaction mixture indicated higher 

anti-oxidant activity [28]. 

In this experiment methanolic solution of 

DPPH (100 mM, 2.95 ml), 0.05 ml of each extracts 

dissolved in methanol was added at different 

concentrations (50-250 µg/ml). Reaction mixture 

was shaken and after 30 min at room temperature, 

the absorbance values were measured at 517 nm and 

converted into percentage of antioxidant activity (% 

AA). Ascorbic acid was used as standard. The 

degree of discoloration indicates the scavenging 

efficacy of the extract, was calculated by the 

following equation [29].  

 

DPPH scavenging effect =       
 A Control − A Sample

A Control 
     

× 100 

 

 Where, A Control and A Sample standard for 

absorbance of the control and absorbance of tested 

extract solution respectively.  

 
           

                                  Fig 2: Reaction between DPPH• and antioxidant to form DPPH 

 

The antioxidant capacity of test samples 

was expressed as IC50 the concentration necessary 

for 50% reduction   of DPPH. IC50 values denote the 

concentration of sample required to scavenge 50% 

of DPPH free radicals. IC50 value was determined 

from the plotted graph of scavenging activity against 

the different concentrations, which is defined as the 

total antioxidant necessary to decrease the initial 

DPPH radical concentration by 50%. The 

measurements were triplicates and their scavenging 

effect was calculated based on the percentage of 

DPPH scavenged [30-31]. 

 

2.8  Assessment of in vitro anti-inflammatory 

activity 

 Inhibition of Protein Denaturation  

The anti-inflammatory activity of flower 

extracts Biancaea decapetala  was studied using 

inhibition of albumin denaturation which was 

studied according to Mizushima and Kobayashi [32] 

and Sakat et al. [33] followed with minor 

modifications. Test solution (0.5 ml) consists of 

0.45 ml of bovine serum albumin (5% w/v aqueous 

solution) and 0.05 ml plant extract (separately) in 

suitable solvent of different concentrations (100, 

200, 300,400 and 500 µg/ml). Test control solution 

(0.5 ml) consists of 0.45 ml of bovine serum 

albumin (5% w/v aqueous solution) and 0.05 ml of 

distilled water. Product control solution (0.5 ml) 

consists of 0.45 ml of distilled water and 0.05 ml of 

plant extract in suitable solvent of different 

concentrations (50, 100, and 200 µg/ml). Standard 
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solution (0.5 ml) consists of 0.45 ml of bovine 

serum albumin (5% w/v aqueous solution) and 0.05 

ml of different concentrations (50, 100, and 200 

µg/ml) of diclofenac sodium. All the above 

solutions were adjusted to pH 6.3 using 1N 

hydrochloric acid. The samples were incubated at 

37°C for 20 minutes, and the temperature was 

increased to keep the samples at 57°C for 3 minutes. 

After cooling, 2.5 ml of phosphate buffer was added 

to the above solutions. The absorbance was 

measured using ultraviolet-visible 

spectrophotometer at 416 nm.  

The percentage inhibition of protein denaturation 

was calculated as:   

Percentage inhibition   = (Abs control – Abs sample) 

× 100/Abs control 

 

2.8 Fourier Transform Infrared 

Spectrophotometer (FTIR) : 

Fourier Transform Infrared Spectrophotometer 

(FTIR) is perhaps the most powerful tool for 

identifying the types of chemical bonds (functional 

groups) present in compounds. The wavelength of 

light absorbed is characteristic of the chemical bond 

as can be seen in the annotated spectrum. By 

interpreting the infrared absorption spectrum, the 

chemical bonds in a molecule can be determined. 

Dried powder of different solvent extracts of each 

plant materials were used for FTIR analysis. 10 mg 

of the dried extract powder was encapsulated in 100 

mg of KBr pellet, in order to prepare translucent 

sample discs. The powdered sample of each plant 

specimen was loaded in FTIR spectroscope 

(Shimadzu, IR Affinity 1, Japan), with a Scan range 

from 400 to 4000 cm 1 with a resolution of 4 cm-1 

[34].  

 

III. Result and Discussion 
3.1 Organoleptic Evaluation  

Organoleptic properties are the aspects of food that 

includes various sensory parameters of the plant 

material such as colour, odour, size, shape, touch, 

and taste and dimensions etc. here showed in table 

2: 

 

Table 2: Shows morphological characters of the flower and organoleptic characters of powder of Gmelia arborea 

S.N. Parameter  Fresh flower Dry flower Powder 

1. Taste  Astringent, sweet  Astringent Astringent  

2. Color   Dark yellowish brown  Brownish yellow  Brownish grey 

3. Odor   Sweet  Slight sweetish  Characteristic/ 

sweetish 

4 Shape   Bell shape  Shrinked  Powder form 

5 Touch   Soft  Soft Soft 

6 Surface   Smooth with hairs  Smooth with prominent  Smooth 

7. Dimentions  5 x 3.5cm  2.5 x 2cm     - 

 

 
Fig 3: Morphological characters of Gmelina arborea Roxb. flower: 

A. Fresh flowers, B. Dried flowers, C. Powdered flowers 

 

3.2 Physico-Chemical Parameters 

Various physicochemical tests were performed as per the standard procedures mentioned in Ayurvedic 

Pharmacopoeia of India and the results are shown in table 2. 
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Table 3: Physicochemical analysis of flower Gmelia arborea 

S.N Parameters Results (%w/w) 

1 Total Ash 5 .70 ± 0.142 

2 Acid insoluble Ash 1.20 ± 0.025 

3 Water -soluble Ash 4.50 ± 0.820 

4 Water soluble extractive value     20.92 ± 0.115 

5 Alcohol soluble extractive value 22.60  ±  0.215            

6. Ether- soluble extractive value 11.84 ± 0.120 

7. Loss on Drying  6.33 ± 0.225 

                                  Values are expressed as mean± SD of three value 

 

3.3   U.V. Fluorescence Analysis 

Fluorescence analysis in pharmacognosy is a critical 

quality control method used to identify, evaluate, 

and detect adulteration in crude drugs. It relies on 

the ability of natural phytochemicals to absorb 

ultraviolet (UV) or visible light and emit it as 

longer-wavelength light, generating characteristic 

color profiles. The fluorescence analysis revealed 

the behavior of the drugs to present various colours 

such as green, brown, orange etc., under spectral 

rays (Table 4) 

 

Table 4: Fluorescence analysis of flower Gmelia arborea  

S.No     Sample Short UV 254nm Long UV 365nm  Visible 

1. Powder as such Cream colour Cream colour Cream colour 

2. Powder + Saturated picric 

acid 

Neo Green Neo Green Neo Yellow 

3. Powder+ Nitric acid Neo Red Neo Green Neo Yellow 

4. Powder +HCL Dark Blue Dark Blue Dark Blue 

5. Powder+50% sulphuric 

acid 

Transparent Transparent Transparent 

6. Powder glacial acetic acid Blood Red Dark Blue Dark Green 

7. Powder + 5% ferric 

chloride sodium 

Dark Green Violet Colour Dark Blue 

8. Powder +2 N Sodium 

hydroxide solution 

Algee colour  Brown Colour  Red to Brown 

9. Powder +Aqueous iodine 

solution 

Neo Green Transparent Neo Yellow 

 

3.4   Qualitative chemical test 

The phytochemical analysis is 

commercially important for pharmaceutical 

industries to the production of new drugs to cure a 

variety of diseases. The secondary metabolites are 

significantly contributing to the biological activities 

and the plant materials contain numerous types of 

antioxidants with varied activities. The present study 

revealed that the presence of carbohydrates, 

phenolic compound, alkaloids, flavonoids, tannins, 

saponins, terpenoid and sterols in the flower of the 

Gmelina arborea. 

 

Table 5: Phytochemical Screening of Gmelina arborea flower Methanolic and Aqueous extract 

S.N Phytochemicals Test/ Reagent Observation  Methanolic 

Extract 

Aqueous 

Extract 

1 Flavonoid Shinoda Yellow ppt + + 

2 Saponins Shaking in test-

tube 

Frothing with 

honeycomb 

appearance 

+ + 

3 Tannins and Phenolic 

Compound  

5% FeCl3 White ppt + - 

4 Steroidal Glycoside Conc. H2SO4 Reddish brown ppt + + 
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at junction and 

upper layer bluish 

green 

6 Protein Biuret reagent No color change - - 

7 Reducing Sugar Molisch’s test Violet ring was 

observed at the 

junction 

+ + 

8 Alkaloid Mayer’s reagent Brown ppt + - 

Wagner’s reagent Reddish brown ppt + _ 

9 Steroids Salkowoki Greenish yellow 

fluorescence 

+ + 

                         (+): Presence, (-): Absent 

 

3.5  Quantitative Chemical Test 

The results given in table 6 show that the total phenol content and total flavonoid of Gmelina arborea flowers 

are methanolic 355.64± 0.25, 315.20± 0.15 and aqueous extract 285.20± 0.44, 225.65± 0.20 respectively. 

                        

Table 6: Result of quantification studies Gmelina arborea flower 

S.N. Extract  Test Parameter  Results(mg/g)    

(±SEM) 

1. Methanol Total phenolic  

Total Flavonoids 

355.64± 0.25 

315.20± 0.15 

2. Aqueous Total phenolic  

Total Flavonoids 

285.20± 0.44 

225.65± 0.20 

 

3.6  DPPH scavenging activity of Gmelina 

arborea  

DPPH is stable nitrogen centered free 

radical that can accept an electron or hydrogen 

radical to become a stable diamagnetic molecule. 

DPPH radicals react with suitable reducing agents, 

then losing colour stoichiometrically with the 

number of electrons consumed, which is measured 

spectrophotometrically at 517 nm. As shown in 

table Gmelina arborea of methanol extracts strongly 

scavenged DPPH radical with the IC50 being 88.20 

µg/ml, respectively (Fig4.3). The scavenging was 

found to dose dependent. The standard drug 

ascorbic acid scavenged DPPH radical was found to 

be 90.63±0.85. 

DPPH scavenging activity of Gmelina 

arborea flower extracts against DPPH radical were 

determined and the results are shown in table 7,8, 9 . 

DPPH scavenging activity has been used by various 

researchers as a rapid, easy and reliable parameter 

for screening the in vitro antioxidant activity of 

plant extracts. DPPH is a stable free radical and 

accepts an electron to become a stable diamagnetic 

molecule. The absorption maximum of a stable 

DPPH radical in methanol was at 517nm. IC50 for 

standard ascorbic acid was found to be 50.36 µg/ml 

and for methanol and aqueous extract flower was 

found to be 90.20 µg/ml and 128.01µg/ml, 

respectively. In order to study the effects of these 

compounds on biological system more studies are 

needed as these compounds might be responsible for 

use of this plant in different diseases [35]. The 

DPPH radical scavenging activity of Gmelina 

arborea was evaluated and compared with ascorbic 

acid. The presence inhibition of flowers extract was 

calculated at various concentration 

(50,100,150,200,250 etc.) as well as standard 

ascorbic acid. The highest scavenging activity of 

methanolic and aqueous extract were 96.15±0.62% 

and 80.53±0.63% at concentration of 250 µg/ml. 

Phenolic compounds are very important plant 

constituents because of their scavenging ability due 

to their hydroxyl groups [36].  The polyphenolic 

compounds may contribute directly to the 

antioxidative action [37 -39].   

 

Table 7: Free radical scavenging capacity of Ascorbic acid 

Concentration 

(µg/ml) 

DPPH Scavenging % 

Methanol Extract 
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50 50.20±0.36 

100 85.75±0.27 

150 130.86±0.98 

200 165.12±0.24 

250 210.33±0.76 

IC50 50.36 

                                      Values are mean ± SEM of three determinations 

 

 
 

Table 8: Free radical scavenging capacity of methanol extract of Gmelina arborea flower 

Concentration (µg/ml) 
DPPH Scavenging % 

Methanol Extract Ascorbic Acid 

50 37.16±1.02 90.63±0.85 

100 55.65±0.63 - 

150 69.15±0.85 - 

200 85.33±0.45 - 

250 96.15±0.62 - 

IC50 90.20 - 

                                        Values are mean ± SEM of three determinations 

y = 0.8052x + 8.64
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Table 9: Free radical scavenging capacity of aqueous extract of Gmelina arborea flower 

Concentration (µg/ml) 
DPPH Scavenging % 

Aqueous Extract Ascorbic Acid 

50 29.24±0.37 90.63±0.85 

100 42.75±0.74 - 

150 57.34±0.50 - 

200 72.32±0.36 - 

250 80.53±0.63 - 

IC50 128.01 - 

Values are mean ± SEM of three determinations 

 
 

The DPPH antioxidant assay is based on 

the principle that 2,2-diphenyl-1-picryl-hydrazyl 

(DPPH), a stable free radical, is able to decolourise 

in the presence of free radical scavengers 

(antioxidants). The odd electron in the DPPH radical 

is responsible for the absorbance at 517 nm, and 
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also for visible deep purple colour. When DPPH 

accepts an electron donated by a free radical 

scavenger, the DPPH is decolorized, and the extent 

of decolourisation can be quantitatively measured 

from the changes in absorbance [40]. It was found 

that the radical- scavenging activities of both 

extracts increased with increase in concentrations of 

extracts. It showed a significant activity. The 

antioxidant activity of Gmelina arborea is mainly 

due to presence of phenolic compounds [41].  

 

3.7   The anti-inflammation activity  

The ethical challenges and the nonexistence of 

rationale to use animals for pharmacological 

research of new chemical compounds, when other 

suitable methods are available or could be 

investigated, pushed us to select the protein 

denaturation bioassay and membrane stabilization 

potential for in vitro evaluation of anti- 

inflammatory property activity of studied plant 

materials[42].  

 

The inhibition of protein denaturation 

 Denaturation of tissue proteins is well-documented 

as one of the causes of inflammatory and arthritic 

diseases, through auto antigen production [43] and 

the ability of plant material to bring down the 

protein denaturation could be effective against 

inflammation diseases.  Inhibition of albumin 

denaturation Protein Denaturation is a process in 

which proteins lose their tertiary structure and 

secondary structure by application of external stress 

or compound, such as strong acid or base, a 

concentrated inorganic salt, an organic solvent or 

heat. Most biological proteins lose their biological 

function when denatured. Denaturation of proteins is 

a well documented cause   of inflammation. As part 

of the investigation on the mechanism of the anti-

inflammation activity, ability of plant extract to 

inhibit protein denaturation was studied. It was 

effective in inhibiting heat induced albumin 

denaturation. Maximum inhibition of 69.44% was 

observed at 500 µg/ml. Aspirin, a standard anti-

inflammation drug showed the maximum inhibition 

61.11% at the concentration of 100 µg/ml compared 

with control (Table :10). 

The present findings showed that the plant material 

exhibited a concentration dependent inhibition of 

thermal protein denaturation. Mizushima  and 

Kobayashi,  using inflammatory drugs (salicylic 

acid, phenylbutazone etc.) found this inhibition dose 

dependent. The in vitro anti-inflammatory effect of 

plant material may be due to synergistic effect rather 

than single constituent of their polyphenols contents 

[44]. 

 

Table 10 : Effect of Acacia auricuriformis methanolic extract on Albumin protein denaturatin 

Concentration (µg/ml) Absorbance at 

660nm 

% Inhibition of protein 

denaturation 

Control 0.36 ± 0.04 - 

100 0.24  ±0.02 33.33 

200 0.21  ±0.02 41.66 

300 0.15 ± 0.03 58.33 

400 0.12 ±0.01 66.66 

500 0.11 ±0.02 69.44 

Aspirin 

(100 µg/ml) 

Standard drug 

0.14 ± 0.03 61.11 

 
             Values are mean ± SE (standard error). Results are statisticall significant at p < 0.05 
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Fig 4.: Anti-inflammatory activity methanolic extract on Inhibition of protein denaturation. 

  

3.8 FTIR spectral data interpretation 

FT-IR study Table 11 shows the functional groups 

of the organic and inorganic compounds of the plant 

extract. The FTIR methods was performed on a 

spectrophotometer system, which was used to detect 

the characteristics peak values and their functional 

group Table 11. FT-IR analysis of methanol flower 

and aqueous extracts of Gmelina arborea confirmed 

the presence of phenols, alcohols, carboxylic acid, 

amide, aldehydes, ketones, alkanes, alkenes, 

aromatics, amines and alkyl halides which show 

major peaks.        

            

Table 11: FT-IR spectrum of Methanolic and Aqueous extract of Gmelina arborea flower 

Extract Peak Value 

(cm-1) 

 Group Class Peak Detail 

Methanolic 

Extract  

583-898. 

920.30 

1029.41 

1145.95 

1255.37 

1371.36 

1414.64 

1402.76 

1514.64 

1587.28 

1707.30 

1998.87 

2127.62 

2171.34 

2852.47 

2922.47 

3304.31 

 

C=C bending 

C=C bending 

C-O stretching 

C-O stretching 

C-N stretching 

O-H Bending  

O-H Bending  

C-H Bending  

N-O Stretching 

C=C Stretching 

C=C=C  

Stretching   

C=O Stretching 

C≡C stretching 

C-H Stretching 

C-H Stretching 

O-H Stretching  

O-H Stretching  

Alkene 

alkene 

Primary Alcohol 

Ether  

Amine 

Phenol  

Aldehyde 

Alkane  

Nitro Compound   

Alkene  

Carboxylic acid  

Allele 

Aromatic Compound 

Carbon dioxide 

Aldehyde  

Alcohol 

Alcohol 

Strong 

Medium 

Strong 

Strong 

Medium 

Medium 

Medium 

Strong  

Medium  

Weak 

Strong  

Medium 

Weak 

Weak  

Medium  

Medium 

Broad  

Strong, Broad  

Aqueous 

Extract 

487.39 

893.37 

918.33. 

1053.25 

1145.95 

1259.52 

C=C bending 

 C=C bending 

C-O Stretching 

C-O Stretching 

C-O Stretching 

C-N Stretching  

Alkene 

Alkene   

Primary alcohol 

Ether 

Aryl ether 

Aromatic Amine  

Strong 

Strong 

Strong 

Strong  

Strong 

Strong 
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1346.96 

1403.11 

1633.96 

1975.43 

2170.61 

2937.34 

3306.91 

 

C-H Bending  

N-H Bending  

Stretching 

C=C=C  

Bending  

C≡C stretching 

C-H Stretching 

O-H Stretching   

Aldehyde 

Amine 

 Carboxylic acid  

Allele 

Alkyne  

Alkene  

Alcohol 

Medium 

Medium  

Strong 

Medium 

Weak   

Medium  

Strong, Broad 

 

Spectral differences are the objective reflection of 

componential differences. By using FT-IR spectrum, 

we can confirm the functional constituent’s presence 

in the given parts and extract, identify the medicinal 

materials from the adulterate and even evaluate the 

qualities of medicinal materials The results of the 

present study coincided with the previous 

observations observed by various plant biologist and 

taxonomist many researchers applied the FT-IR 

spectrum as a tool for distinguishing closely 

associated plants. 

 

 
Fig 5: Shows the FT-IR frequency range of methanolic Gmelina arborea flower 
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                      Fig 6: Shows the FT-IR frequency range of aqueous Gmelina arborea flower 

 

IV. Conclusion 
The present study encapsulates the 

morphological and anatomical findings of the plant 

along with its preliminary phytochemical 

investigations with qualitatively and quantitatively 

estimations. Gmelina arborea is a versatile 

medicinal plant rich in bioactive phytochemicals 

such as flavonoids, alkaloids, glycosides, and 

lignans, which contribute to its broad spectrum of 

pharmacological activities, including antioxidant, 

anti-inflammatory effects. While its traditional 

therapeutic uses have been well-documented, 

growing scientific evidence increasingly supports 

these claims.  

Gmelina arborea is one of the trees that are 

found to have a number of medicinal and 

therapeutic properties. The present study has 

focused on a comparative view of the phytochemical 

concentration and antioxidant properties of flowers 

parts of the plant. Flowers were the best sources of 

phenolics and flavonoids. Further analysis is 

recommended to prove antioxidant and anti-

inflammatory properties of the plants under study 

for better understanding and to implement them as 

potent antioxidant drugs. The present research could 

be useful for isolation and identification of specific 

phytoconstitute responsible for particular 

pharmacological activities. This will help the future 

investigators for proper identification of the plant 

and also helpful in preparing different marketed 

formulation based on its chemical constituents as 

desired action can only achieve by genuine drugs. 

Due to seasonal variations, when the plant is 

deciduous; only available with flowers, standards 

for the same must be existed. So in any condition 

the plant can be accessed easily for its genuine 

identity and further use. 
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