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Abstract

Objectives: To determine antioxidant activity and identify bioactive com-
pounds present in n-Hexane & Ethyl acetate extracts of stem bark of Soymida
febrifuga A. Juss. Methods: In the present study stem bark of Soymida febrifuga
A. Juss was powdered and subjected to Soxhlet extraction using n-Hexane
and Ethyl acetate as solvents. Extracts were analysed for the presence of
phytochemicals and antioxidant activity. The Bio-active compounds were
identified by Gas chromatography-mass spectrometry. Findings: The qual-
itative analysis revealed presence of various phytochemicals. GC-MS analy-
sis confirmed the presence of total 28 Medicinally active compounds which
included Tetradecane, Hentriacontane, Octacosane, Docosane and Eicosane in
n-Hexane extract. 15 Medicinally active compounds were found in ethyl acetate
extract which included Purolan, 1,2-Dipropenyl cyclobutane, Hentricontane,
2,6,7-Trimethyl decane, Tetrahydrofurfuryl propionate and Decyl propanoate.
Novelty: Though the phytochemical analysis of Soymida febrifuga have been
performed by some research groups but there are no reports on identification
of Bio-active compounds by GC-MS. The results obtained from present study
confirms presence of many compounds of biological significance that warrants
further biological and pharmacological study of Soymida febrifuga A. Juss as a

potential herbal drug.
Keywords: Soymida febrifuga; GC-MS analysis; DPPH assay; n-Hexane; Ethyl
acetate

1 Introduction

The contribution of medicinal plants in improving human health and well-being is
significant throughout the history. Use of plant based antioxidants and herbal medicine
has become popular as preventive medicine due to side effects of synthetic drugs.
Worldwide modern medicines are replaced by phytomedicines in the form of key staring
materials, intermediates, active ingredients and finished products as their effectiveness
has been proven scientifically with either minimal or no adverse effects.

Global research is continuously focusing on finding out active components from
these herbal plants that will be useful in new drug development. These active ingredients
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should be assessed for their chemical composition, structures, biosynthetic pathway, or solubility before the usage in drug
formulation. This information is also helpful to establish efficacy, quality and safety of the medicinal plant.

Soymida febrifuga (Roxb) A. Juss is plant which is popularly known for its medicinal values. It is found in tropical deciduous
dry forest and widely distributed in the hilly area of South, North Western and Central India®.It belongs to lofty deciduous
family Meliaceae and referred as Mamsarohini in Sanskrit. The name of the plant itself suggests its curative properties as Soymida
is synonym to God and febrifuga means expulsion of fever ®).

Stem bark of Soymida febrifuga contains bitter resin which cures sore throat, cough, tridosha fevers, asthma and remove
vata™®.It consists of secondary metabolites such as lupeol, 2 tetranortriterpenoids with modiefied furan ring, methyl
angloensate, deoxyandirobin and sitosterol which are responsible for cytotoxic activity®.

The plant also exhibited cardiotonic, hypoglycemic, anti-inflammatory and analgesic activity when tested using tail flick
method ©. Stem bark extract also revealed the presence of 5-lipoxygenase as an inhibitory compound responsible for anticancer
activities. A new flavone 5, 7 dihydroxy 3,4 dimethoxy flavones has been isolated from stem bark ?.

To our best knowledge yet there are no reports available on GC-MS analysis of Soymida febrifuga stem bark to confirm the
presence of these bioactive compounds.

Many herbal medicines and their products are mostly prepared from crude extracts, which consists of a complex mixture
of various plant secondary metabolites responsible for therapeutic activity. To identify and evaluate these phytoconstituents
with their structures, Gas Chromatography coupled with mass spectrometry is a powerful technique as it has great separation
potency which produces data of chemical fingerprint with high accuracy and precision ®.

In the present study the GC-MS analysis of stem bark has been attempted for the very first time to identify active compounds
by GC-MS analysis.

2 Methodology

2.1 Collection and authentication of plant material

Plant material Soymida febrifuga A. Juss was collected from Nanded, India. The plant material was identified and
authenticated from Botanical Survey of India, Pune. The authentication number assigned was Certificate number - No.
BSI/WRC/IDEN.CER/2021/H1.

2.2 Extraction of plant material

Stem bark of Soymida febrifuga A. Juss was dried under shade for 5 days and milled to obtain a coarse powder. Soxhlet method
was used for extraction. A portion of (30 gm) coarse powder was placed in Soxhlet apparatus followed by the extraction with
the 300 ml of n-Hexane and Ethyl acetate as solvents for 48 hours at 60-65°C. The solvents were evaporated by rotary vacuum
evaporator and dried n-Hexane and Ethyl acetate crude extracts were stored in refrigerator for further use.

2.3 Phytochemical analysis

Preliminary Phytochemical analysis of Soymida febrifuga A. Juss stem bark for secondary metabolites such as alkaloids, tannins,
phenols, flavonoids, sterols, terpenoids, proteins, saponins, quinones and cardiac glycosides was carried out as per earlier
reported methods .

2.4 DPPH assay

The free radical scavenging potential of extracts of Soymida febrifuga A. Juss stem bark against DPPH (1,1-diphenyl-2-
picrylhydrazyl) was determined using UV Spectrophotometer at 517 nm19. Aliquots of (10, 20, 30 and 40 ug/ml) were
dissolved in test tubes containing 3 ml of methanol and 0.5 ml of DPPH. Ascorbic acid was used as the standard and blank
was prepared with methanolic dilution of DPPH. This solution mixture was incubated in dark at room temperature for 30 min.

The percentage of radical scavenging activity of tested extract and ascorbic acid was calculated by below formula:

Free radical scavenging activity (%) = [Ac- As] /AcX 100

Where Ac=Absorbance of control at 517 nm and As=Absorbance of sample. The concentration of sample required to
scavenge 50% of DPPH free radical (IC;) was determined from the linear regression analysis of percentage inhibitions plotted
against the respective concentration.
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2.5 GC-MS analysis of Medicinally active compounds

The extracts of Soymida febrifuga A. Juss stem bark were analyzed by the GC-MS device consisted of Perkin Elmer Clarus 600C
GCMS system with single quadrupole mass analyzer. The column used was GsBP-5 MS column (30M x 0.25 mm with 0.25
microns thickness). The temperature of injector was set at 250°C. The carrier gas was helium with flow rate of mobile phase set
at 1.2 ml/mins. The temperature of the oven was raised from 45° C to 290°C at a rate of 10°C/min which was held for 5 minutes,
the sample volume injected was 1.0 ul and the analysis was done in split less mode. The transfer line temperature was 280°C
and source temperature was 230°C. The mass range was selected from 40 to 450.

2.6 Identification of Medicinally active compounds

Identification of mass spectrum of GC-MS was done using database of National Institute Standard and Technology (NIST)
library and Flavors and Fragrances of Natural and Synthetic Compounds (FFNSC 3) library.

3 Results and Discussion

3.1 Phytochemical Analysis

The phytochemical analysis of n-Hexane and Ethyl acetate extract of Soymida febrifuga A. Juss stem bark has been analysed and
results are presented in Table 1.

Table 1. Phytochemical Analysis of n-Hexane and Ethyl acetate extracts of Soymida febrifuga A. Juss stem bark

Sr.No. Constituents n-hexane extract of Soymida febrifuga  Ethyl acetate extract of Soymida febrifuga
1 Alkaloids - +
2 Tannins + +
3 Phenols + -
4 Flavonoids + +
5 Steroids - -
6 Terpenoids + +
7 Saponins - -
8 Proteins - -
9 Quinones + +
10 Cardiac glycosides - -

(+ = Present; - = Absent)

The n-Hexane extract of Soymida febrifuga A. Juss stem bark revealed the presence of Tannis, Phenols, Flavonoids,
Terpenoids and Quinones.

The Ethyl acetate extract of Soymida febrifuga A. Juss stem bark revealed the presence of Alkaloids, Tannis, Flavonoids,
Terpenoids and Quinones. While Steroids, Saponins, Proteins and Cardiac glycosides were found to be absent in both the
extracts.

Alkaloids from medicinal plant have proven to have mechanism of action in antidiabetic activity. They also play a role in the
management of neurodegenerative disorders, inhibition of cancer growth, microbial infections, viral diseases V).

The presence of flavonoids in both the extracts indicates the role of plant against microbes, allergies, tumours, scavenging of
free radicals, platelet aggregation and ulcers !?).

As described in previous studies Syringetin which is an o-menthlylated flavonol belonging to the flavonoids group has been
isolated from the chloroform extract of root heartwood of Soymida febrifuga plant®.

Phenols were present in n-Hexane extract which confirms the antimicrobial capability of the plant. Literature study confirms
the structure-activity relationship of phenol for p-hydroxy benzoic acid and different functional groups with easter side chains
corroborate antibacterial activity!Y).Earlier study on hydroalcoholic extract of stem bark authenticated to have significant
antibacterial and antifungal activities with reference to standard !,

Terpenoids presence in both the extracts validated ability of plant in management and prevention of lymphoma. As per prior
studies a tetranortriterpenoid Methyl anglolensate is extracted from the root callus of the plant ).

Plant tannins plays variety of biological functions they are responsible for anti-haemorrhagic and anti-diarrhoeal
activity!”). Confirmation of tannins in both the extracts validate the use of stem bark powder in wound healing.
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Quinones were present in both the extracts which are the most diverse group of plant metabolites. Recent findings on plant
based quinones presented their role in Alzheimer’s disease '®).

Previous reports on phytochemical study of stem bark revealed the presence of flavonoids, glycosides, steroids,
carbohydrates, tannins, phenols and diterpenes(w).

3.2 DPPH assay

Antioxidant activity of the extracts of Soymida febrifuga A. Juss was assessed by DPPH assay, in which scavenging of free radical
(DPPH) was measured. The ICy, value which is concentration of substrate that brings about 50% inhibition of the DPPH, was
used to express the antioxidant potential and to compare antioxidant potential of various samples. In the present study the
extract bleached DPPH indicating the free radical scavenging activity and IC; values of n-hexane extract was found to be
29.27 pg/ml and for Ethyl acetate extract it was 13.56 p1g/ml (Figures 2 and 3). IC;, value of Ascorbic acid used as a standard
was found to be 13.81 pg/ml (Figure 1). The activity was found to be dose dependent.

Prior report on hydroalcoholic extract also emphasized that it produced a dose dependent inhibition of free radicals
generation of DPPH, hydroxyl radical and superoxide anion which is in agreement with the results obtained in current study .

Plant phytochemicals such as flavonoids, phenols, tannins and terpenoids have been reported to possess free radical
scavenging activities. These chemicals block various hormonal actions and metabolic pathways which are responsible for
development of cancer. Phenolic compounds such as caffeic acid, ferulic acids and vanillin have been reported for antioxidant
and anticarcinogenic activities. Thus, the antioxidant action may be attributed due to the presence of these compounds.
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Fig 1. Graph of Concentration of Ascorbic acid VS Percentage inhibition of DPPH radical
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Fig 2. Graph of Concentration of n-hexane extract of Soymida febrifuga A. Juss VS Percentage inhibition of DPPH radical
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Ethyl Acetate
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Fig 3. Graph of Concentration of Ethyl acetate extract of Soymida febrifuga A. Juss VS Percentage inhibition of DPPH radical

3.3 Gas Chromatography-Mass Spectrometry analysis of Medicinally active compounds present
in Soymida febrifuga A.Juss stem bark

Gas Chromatography — Mass Spectrometry analysis of Soymida febrifuga A. Juss stem bark revealed the presence of many
bioactive compounds.

The GC-MS chromatogram of n-Hexane extract is presented in Figure 4 and retention time (RT), name of the
compound, molecular formula, molecular weight (MW), peak area (%) and structure of identified compounds is presented
in Supplementary table A.

Total 28 medicinally active constituents were found to be present in n-Hexane extract of Soymida febrifuga A. Juss stem
bark. The highest percentage of Tetradecane was found with retention time 10.52 minutes and percentage peak area of 8.75
percentage, followed by Octatriacontane, 1,38-Dibromo- with retention time 29.27 minutes and percentage peak area of 8.57
percentage. Least percentage were observed for Methane, Dichloronitro- with retention time 5.84 minutes and percentage peak
area 0.46 followed by Heptacosane with retention time 17.16 minutes and percentage peak area 0.84 percentage.

Figure 5 and Supplpementary table B represent the GC-MS chromatogram and structures of identified compounds from
Ethyl acetate extract.

In this extract the highest percentage of 1-Decanethiol with retention time 12.54 minutes and percentage peak area 10.697
percentage followed by 3,7,11-Trimethyl 3-docdecanol with retention time 21.33 minutes and percentage peak area 9.163
percentage was observed. The least percentage was for Purolan with retention time 5.37 minutes and percentage peak area
1.468 percentage followed by Tetrahydrofurfuryl propionate with retention time 9.68 minutes and percentage peak area 1.872
percentage.

Seeds of Soymida febrifuga has been investigated earlier via GC-MS analysis and it showed the highest percentage of
Desulphosinigrin and fatty acids observed were 9,12-Octadecadienoic acid (Z,Z)-, methyl ester.

GC-MS analysis of leaves of Soymida febrifuga in past studies has showed presence of total 15 compounds such as 1-
Heneicosyl formate, Cis-Vaccenic acid, Cis-Vaccenic acid however presence of same compounds was not observed in stem
bark @Y.

Earlier finding has reported that Heptacosane, Octadecane and Hexacosane has significant antiviral effect against Coxsackie
virus B4??,

Presence of Dodecane which is an aliphatic compound responsible for antibacterial, antifungal and antioxidant activity
justifies the use of stem bark decoction in vaginal infections, dental diseases and sore throats.

Tetradecane have antimicrobial activity, wound healing activity, anti-viral activity and antitumor activities.

Eicosane has inhibitory effect on food borne pathogens and it has antimicrobial activity against clinical pathogens and has
sugar phosphatise inhibitor activity.

Tetratricontane act as an antifungal agent against fungal spores, germination and also has antioxidant and antitumor activity.

Alkanes, glycol, ketones, esters and phenolic compounds are the major volatile compounds which have antidiabetic,
hypolipidemic, anti-HIV; alpha reductase inhibitory activity and antoarthritic activities.

Presence of all these bioactive compounds makes it suitable candidate for anticancer and antitumor studies.
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Fig 4. GS-MS chromatogram of n-Hexane extract of Soymida febrifuga A.Juss stem bark
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Fig 5. GS-MS chromatogram of Ethyl acetate extract of Soymida febrifuga A.Juss stem bark

4 Conclusion

This study makes a qualitative screening and antioxidant potential of phytochemicals present in stem bark of Soymida febrifuga.
Further identification of the compounds has been done by GC-MS analysis. Qualitative screening for phytochemicals from the
stem bark of Soymida febrifuga revealed the presence of wide range of phytochemicals which establishes a relationship between
the active constituents of the plant extracts and its biological potential. In vitro antioxidant study showed the inhibition of free
radicals by Soymida febrifuga stem bark in a dose dependant manner. This makes it a suitable candidate for cytotoxicity analysis,
supplemental studies on Cancer cell lines (In vitro) are recommended to support the present findings. The present article showed
GC-MS analysis of stem bark of Soymida febrifuga as the first report. The GC-MS analysis revealed the presence of total 28
compounds in n-Hexane and 15 compounds in Ethyl acetate extracts which contribute to activities like anti-inflammatory,
chemoprotective, antitumor and alpha reductase inhibitor activities. The results and findings of present study suggests that stem
bark of Soymida febrifuga can be used as a valuable source for plant-based drug discovery. The presence of bioactive compounds
justifies the traditional use of this plant for the treatment of various health ailments. Scientific studies have mentioned that the
plant with alternative potential when homogenized with other drug or plants exhibits a prominent result in contrast to individual
plant and also the sum total of their individual effect. Thus, investigation reports from this study also make Soymida febrifuga
a prospective plant for polyherbal formulation or combination therapy to attain desirable therapeutic results. However, further
analysis is required to study its bioactivity and exact mechanism of action.
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