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Abstract 

The aim of this study is to detect the phytochemicals with bioactivity present in the methanol extract of 

bark, flower, leaf and seed of Madhuca indica by GC-MS analysis. The GC-MS analysis of the methanol 

extract of bark, flower, leaf and seed revealed the presence of 42, 38, 46 and 39 phytochemicals 

respectively. This study forms a basis for the biological depiction and prominence of the compounds 

identified. 
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Introduction 

Madhuca indica is a plant belonging to the family Sapotaceae. It is found abundantly in forests 

of Jharkhand state of India. It is indigenous to the Indian subcontinent and abundantly 

distributed in the dry deciduous forests of central India (Madhya Pradesh, Orissa, Chattisgarh, 

Bihar, Jharkhand, and parts of Rajasthan, Gujarat, Andhra Pradesh and Tamil Nadu). It is 

commonly known as Mahua or Mowarh in North, Mahul in Orissa and Illipi in Southern part 

of India. It is also known as Madhuka', Madhudruma', Madhupuspa', Madhusakha' and 

`Gudapuspa' in Sanskrit. The name is derived from the Sanskrit word madhu, (meaning 

honey), due to its exceptionally sugar-rich (66-72 per cent of dry weight) flowers. It is a tree of 

high economic importance producing two most important non-timber forest products (NTFPs) 

- mahua flowers and mahua seeds. Mahua flowers are commonly used in preparation of 

alcoholic beverages. The flowers are produced during the sparest season of agriculture 

(March-May), and act as vibrant source of income and employment generation for the weakest 

section of the society. However, it has been noticed that quality and taste of alcohol 

deteriorates due to unhygienic collection and processing of flowers. Besides Madhuca indica 

plant is store house of many phytochemicals which are used by the tribes of Jharkhand to cure 

various ailments. The plant is also nutritious and is rich source of vitamins, sugars, amino 

acids, organic acids, enzymes and other compounds. 

In view of this GC-MS analysis was made to find out important phytochemicals of Bark, 

Flower, Leaf and Seed which might lead to formulation and addition of many future drugs.  

 

Materials and Methods 

Extract Preparation and GC-MS analysis 

The collected plants samples were shade dried and ground to fine powder with the help of 

mortar pestle. The finely ground powder was then suspended in methanol and was left for 3 

days with occasional shaking. The filtrate was dried and final weighed. 5-10 mg of semi-solid 

filtrates were then dissolved in appropriate amount of methanol. Such extracts prepared from 

Bark, Flower, Leaf and Seed were sent to Advance Instrumentation Research Facility (AIRF), 

New Delhi for GC-MS analysis.  

 

Results 

GC-MS analysis (Fig. 1) of experimental plant parts - Bark, Flower, Leaf and Seed - showed 

42 (Fig. 2, 3), 38 (Fig. 4, 5), 46 (Fig. 6, 7) and 39 (Fig. 8, 9) peaks, respectively, representing 

number of phytochemicals present in them.  
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Fig 1: Method of GC-MS analysis 
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Fig 2: Chromatogram of methanol extract of bark 

 

 
 

Fig 3: Phytochemicals present in the methanol extract of Bark 
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Fig 4: Chromatogram of methanol extract of flower 

 

 
 

Fig 5: Phytochemicals present in the methanol extract of flower 
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Fig 6: Chromatogram of methanol extract of Leaf 

 

 
 

 
 

Fig 7: Phytochemicals present in the methanol extract of Leaf 
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Fig 8: Chromatogram of methanol extract of Seed 

 

 
 

Fig 9: Phytochemicals present in the methanol extract of the seed 
 

Discussion 

Madhuca indica J.F. Gmel. Plants are used by tribes of Jharkhand to cure many diseases [1] as shown in Table 1 below. 

 
Table 1: Part Wise Use of Madhuca indica [2-5] 

 

Plant Parts Medicinal uses to cure different ailments 

Bark 
Rheumatism, Ulcer, Inflammation, Bleeding, Spongy Gums, Tonsillitis, Diabetic, Stomach Ache, Anti Snake Poisoning, 

Astringent, Emollient, Fracture, Itching. 

Flower 

Refrigerant, Liquor, Jelly, Sweet Syrup, Expectorant, Increase the production of milk in woman (galactogenic), Stimulant, 

Diuretics, Anthelmentic, Strangury, Verminosis, Hepatoprotective. Gastropathy, demulcent, laxative, cold and cough, pain 

relieving and vomiting inducing, Pneumonia, anti-estrogenic, anti-progestational activities, Blood pressure etc. 

Leaf Eczema, Wound Healing, Anti Burns, Bone Fracture, chronic bronchitis, head ache and hemorrhoids. 
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To screen phytochemicals of Mahua plant parts methanol was 

used in the present study. Water, another good solvent, being 

non-volatile is not suitable for GC-MS analysis, hence it was 

not considered [6, 7]. The extracts were subjected to GC-MS 

analysis in order to identify and quantify the chemical 

constituents present in the plant parts. 

Gas chromatography mass spectrometry (GC‐MS) is a 

method that combines the features of gas‐liquid 

chromatography and mass spectrometry to identify different 

substances within a test sample. 

The important phytochemicals present in Leaf, Seed and Bark 

were Hexaylcyclohexane, Octylcyclohexane, E-14-

Hexadecenal, Pentadecan-8-one, 8-Octadecanone and 

Dibutyl Phthalate. Their structural formula and other details 

as per GC-MS reports are as follows: 

1. Hexaylcyclohexane - Mol. Wt. 168.324 g/mol, C12H24; 

present in both seed and bark. The compound shows the 

hemolytic activity in vitro 

 

 
 

Hexaylcyclohexane 

 

2. Octylcyclohexane - Mol. Wt. 196.378 g/mol, C14H28; 

present in leaf, seed and bark these are found in defensive 

secretion of some of the ants 

 

 
 

Octylcyclohexane 

 

3. E-14-Hexadecenal - Mol. Wt. 238.415 g/mol, C6H30O; 

present in leaf, seed and bark and these are the active 

ingredients of the agricultural pheromones 

 

 
 

E-14-Hexadecenal 

 

4. Pentadecan-8-one - Mol. Wt. 226.404 g/mol, C15H30O; 

present in leaf, seed and bark and act as strong stimulants 

to the feeding of the aphids 

 

 
 

Pentadecan-8-one 

 

5. 8-Octadecanone - Mol. Wt. 268.485 g/mol, C18H36O; 

present in leaf, seed and bark, this is very important anti-

tumor compound* 

 

 
 

8-Octadecanone 

 

6. Dibutyl Phthalate - 278.348 g/mol, C16H22O4; present in 

leaf, seed, bark, flower, it blocks the Fanconi Anemia 

DNA Repair Pathway*. Scrub typhus, a rickettsial disease 

transmitted by larvae of Leptotrombidium deliense, is of 

special importance to the Armed Forces personnel, due to 

the heightened risk to this disease during movement in 

mite endemic areas during exercise/war. The disease is 

best prevented by the use of personal protective measures 

including repellents. Studies were undertaken to determine 

the relative efficacy of repellents: diethyl toulamide 

(DEET), dibutyl phthalate (DBP) with an indigenously 

developed repellent diethyl phenyl acetamide (DEPA) 

against the larval trombiculid mite. The findings of this 

study point towards the superiority of DEPA and DEET 

for impregnation of the uniform cloth as well as for topical 

application for the prevention of scrub typhus amongst the 

troops 

 
 

Dibutyl Phthalate 

 

It has been shown that the interaction of DBP with Porcine 

Pancreatic Pla2* stimulates Secretin Release from Secretin-

producing Cells as present in figure below 
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Crystal Structure of Porcine Pancreatic Pla2 in Complex with DBP 

 

*The properties of phytochemicals have been taken from 

the NCBI Pub Chem site 
The findings here also indicate that phytochemicals present in 

flower is different from the rest of the analyzed plant parts. 

Some phytochemicals present in flower like 2-Furanmethanol, 

-Cyclohexane, Methoxy are toxic in nature to human beings.  

 

Conclusion 
The GC-MS analysis of M. indica bark, leaves, flowers and 

seeds provided useful information with regard to identity and 

quantity of phytochemicals present in them. The urge in 

research on new drugs from natural sources is now moving 

out of the herbalists shop and shifting to drug research 

laboratories [8]. India is a home to a variety of traditional 

medicine systems that rely to a very large extent on native 

plant species for their raw drug materials [9-11]. More such 

studies are need of the hour. 
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