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ABSTRACT

Traditionally Terminalia arjuna Roxb. (T. arjuna) is being used widely to cure various diseases like cardiovascular diseases, liver diseases, and
cancer etc. The aim of the present study is to phytochemical analysis of petroleum ether, ethyl acetate and methanolic fractions of 7. arjuna bark by
GC-MS analysis. The present investigation was carried out to determine the possible bioactive components of 7. arjuna bark using GC-MS analysis.
The GC-MS analysis of petroleum ether, ethyl acetate and methanolic fractions of bark of 7. arjuna leads identified of 10, 12 and 16 compounds,
respectively. The main identified compounds are 9-Octadecenoic acid (Z)-methyl ester (35.38 %), Hexadeca-2,6,10,14-tetraen-1-ol (34.94 %) and
Furancarboxaldehyde, 5-(hydroxymethyl) (19.31 %) from petroleum ether, ethyl acetate and methanolic fractions of bark of T. arjuna, respectively.
The present study is therefore an effort to give detailed information on phytochemical profile of 7. arjuna bark by GC-MS method.
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INTRODUCTION

Terminalia arjuna Roxb. (Combretaceae) is a large, evergreen,
deciduous tree found in sub-Himalayan belt in India. It attains a
height of 20-30 m. It finds its place in ancient Indian medicinal
literature like Charaka Samhita and Astang Hridayam. Ancient
Indian physician Vagbhatta first advocated the use of this bark
powder for the treatment of heart diseases.! It is an essential
ingredient in many Ayurvedic preparations meant to improve
cardiovascular health. It is shows hepatoprotective,? anti-
atherogenic,3* antimicrobial,>® antibacterial and antifungal
activities’.

A number of triterpenes were isolated from the bark of T.
arjuna which include triterpene glycosides and aglycones. Some
of the triterpenes isolated from the 7. arjuna tree are arjunic
acid, arjunolic acid, and arjungenin. The triterpene glucosides
isolated from the 7. arjuna tree are arjunetin, arjunoglucoside I,
arjunoglucoside II, arjunoglucoside III, arjunoside I and
arjunoside II. The other compounds characterised from the 7.
arjuna tree are fS-sitosteroland terminic acid. Three polyphenols,
arjunin, arjunone and arjunolone have been isolated from 7.
arjuna.®19 In the present work 7. arjuna bark was selected for
identification of phytochemicals from petroleum ether, ethyl
acetate and methanolic fraction by GC-MS method.

MATERIALS AND METHODS

Plant Materials

The bark of T. arjuna was obtained from the Southern part of
India (Madurai District, Tamil Nadu), and our botanist carried

out the Pharmacognostic authentication and specimen was
preserved in the herbarium.
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Fractionation

The bark of T. arjuna was then shade dried for a period of 7-10
days and then, coarsely powdered using a pulverizer. The
pulverized T. arjuna was then stored in airtight containers until
further use. The coarsely powdered 7. arjuna was subjected to
extract with different solvents like pet-ether, Ethyl acetate and
methanol. This phenomenon was carried out several times until
solvent colour was retained (Figure 1). The extract was then;
concentrated in-vaccuo and the yield were calculated. The same
fraction was used for further studies.

GC-MS Analysis

Gas chromatography mass spectroscopy (GC-MS) analysis of
different fractions (Pet. Ether, Ethyl acetate and Methanol) of T.
arjuna were carried out on a Trace 1300 GC, Tsq 8000 Triple
Quadrupole MS with a column TG 5MS (30 m x 0.25 mm,
0.25 pm). Helium was used as a carrier gas at a flow rate of
1 ml/min. Split/Splitless (S/SL) injector was used with 250 °C
injector temperature. 1.0 ul sample injection volume was
utilized. Ion source temperature was maintained at 230 °C. The
oven temperature was programmed initially at 80 °C for 2 min,
then programmed to increase to 280 °C at a rate of 5 °C/min
ending with a 5 min isothermal at 280 °C. Total run time were
16.13, 25.53 min and 18.32 for pet. ether, ethyl acetate and
methanolic fraction of 7. arjuna, respectively. The MS transfer
line was maintained at a temperature of 250 °C. TSQ 8000
Triple Quadrupole MS detector was used for analysis and data
was evaluated using total ion count (TIC) for compound
identification and quantification. The mass spectra of the
components were matched with the data available in the
National Institute of Standards and Technology (NIST) library.
Measurement of peak areas and data processing were carried out
by XCALIBER software!-12.
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Figure 1. Fractionation scheme chart of T. arjuna
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Figure 1: Fractionation scheme chart of 7. arjuna

RESULTS AND DISCUSSION

Considerable work has been done on chemical constituents of
different parts of 7. arjuna and this has revealed the presence of
a number of tannins, sugars, triterpenoid acids and their
glycosides, flavonones, etc. The concentration of the major
phytoconstituents in the extracts depends on the yield of the
extracts. The yield of each plant fraction was calculated, and the
results are presented in Table 1. Powdered bark of T. arjuna (1.5
kg) is defatted and then exhaustively extracted with methanol to
give 360 g of methanolic extract. Methanolic extract (75 g) is
detannified by lead acetate treatment to obtain green coloured
mass (1.5 g). This mass is subjected to repeated column
chromatography using silica gel with varying proportions of
chloroform-methanol. From the relatively non-polar fractions
compounds 1 and 2 while from the relatively polar fractions 3
and 4 are isolated.

Table 1: T. arjuna barks yield of fractions in different solvents

Solvent T. arjuna (% w/w)
Pet-Ether fraction 10.005
Ethyl acetate fraction 14.254
Methanol fraction 18.365

GC-MS of T. arjuna Petroleum Ether Fraction

The pet-ether fraction was analyzed by GC-MS showed ten
compounds (Table 2, Figure 2 & 3) and one of the major
compounds was appear at Rt 23.06. This compound was further
analyzed by Mass spectrometer and identified as 9-Octadecenoic
acid (Z), methyl ester (35.38 %). Mass spectrum of this
compound was match with mass spectral data gave the name &
molecular formula of the compound, in addition to that gives 10
possible compounds. The results are given as follows.

Table 2: GC-MS of T. arjuna Petroleum Ether Fraction

S. No. Compound Retention Time % Peak Area
(min)
1 Estragole 9.66 1.1049
Formula: CjgH120
MW: 148
2 a-Terpieol 9.89 0.1776
Formula: CjgH180
MW: 154
3 Longifolene-(V4) 14.73 0.7286
Formula: C5Hp4
MW: 204
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Naphthalene 14.97 0.5897
Formula: C5Hp4

MW: 204

Phenol, 2-methoxy-5-(1-propenyl)-, (E)- 12.48 0.0470
Formula: C{gH|207
MW: 16

Cyclohexyl (2,4-dimethylphenyl) methanone 17.38 0.2018
Formula: C5Hp0O

MW: 216

Palmitic acid, methyl ester 20.90 28.4702
Formula: C17H3407

MW: 270

Linoleic acid, methyl ester 22.98 18.6267
Formula: Cj9H3407

MW: 294

9-Octadecenoic acid (Z)-, methyl ester 23.06 35.3860
Formula: CjgH3607

MW: 296

Stearic acid, methyl ester 23.34 14.6674
Formula: CjgH3807

MW: 298

Total 100.0000

Figure 2. GC-MS of Petroleum Ether Fraction of T. arjuna bark
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Figure 2: GC-MS of Petroleum Ether Fraction of 7. arjuna bark

44




Subasini Uthirapathy & Javed Ahamad. Int. Res. J. Pharm. 2019, 10 (1)

148
; 7 4 48
Ho H— I
. Q111 - . 121
55 | g5 B =z Sl | T 133 Y
154 O
i bl
B 2 e g
04 t T AT T O-¢t T T TrarT T T
40 70 100 10 160 190 220 40 70 100 10 160 190 220
(replib) 3-Cyclohexen-1-ol, 4-methyl-1-{1-methylethyl)- (mainlib) Edragole

105

40 80 120 180 200 240 280
40 110 180 250 320 390 (replib) Hexadecanoic acid, methyl ester
(mainlib) Longifolene<(V4)

40 110 180 250 320 390
(mainlib) Naphthalene, 123 44a 568a-octahydro4a

Figure 3: Chemical Structure of Petroleum Ether Fraction of 7. arjuna bark

GC-MS of T. arjuna Ethyl Acetate Fraction

The ethyl acetate fraction was analyzed by GC-MS showed 12 compounds (Table 3, Figure 4 & 5) and one of the major compounds
was appear at Rt 24.07. This compound was further analyzed by Mass spectrometer and identified as Hexadeca-2,6,10,14-tetraen-1-
ol (34.94 %). Mass spectrum of this compound was match with mass spectral data gave the name & molecular formula of the
compound, in addition to that gives 12 possible compounds. The results are given as follows.

Table 3: GC-MS of T. arjuna Ethyl Acetate Fraction

S. No. Compound Retention Time % Peak Area

(min)

1 Glycerin 6.15 3.798

Formula: C3HgO3
MW: 92

2 Octanoic Acid 9.25 10.601

Formula: CgH1607
MW: 144

3 (-)-Terpinen-4-ol 9.70 20.564

Formula: C1gH 80
MW: 154

4 a-Terpineol 9.90 7.265

Formula: C1gH 80
MW: 154

5 1,2,3-Benzenetriol 12.69 3.573

Formula: CgHgO3
MW: 126

6 a-D-Glucopyranoside, a-D-fructofuranosyl 13.63 1.291

Formula: C1pH»7011

MW: 342

7 1,6-Anhydro-a-D-glucopyranose (levoglucosan) 14.68 1.676

Formula: CgH10O5
MW: 162

8 Naphthalene 14.98 1.442

Formula: C15Hp4
MW: 204

10 Nerolidol 22.19 4.128

Formula: C15Hp60
MW: 222

11 Hexadeca-2,6,10,14-tetraen-1-ol 24.07 34.941

Formula: CpgH340
MW: 290

12 a-D-Mannofuranoside, farnesyl- 25.34 10.721

Formula: C3H360¢

MW: 384
Total 100
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Figure 4: GC-MS of Ethyl Acetate Fraction of T. arjuna bark
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Figure 5: Chemical Structure of Ethyl Acetate Fraction of T. arjuna bark

GC-MS of T. arjuna Methanolic Fraction

The methanolic fraction is analyzed by GC-MS. It has brought out more than 16 compounds (Table 4, Figure 6 & 7) and one of the
major compounds it appears at Rt 9.00. This compound is further analyzed by Mass spectrometer and identified as 2-
Furancarboxaldehyde, 5-(hydroxymethyl) (19.31 %). Mass spectrum of this compound is matched with mass spectral data from then
the name & molecular formula of the compound has been obtained. In addition to that it gives 17 more possible compounds. The
results are given as follows.

Table 4: GC-MS of T. arjuna Methanolic Fraction

S. No. Compound Retention Time %Peak Area

(min)

1 3(2H)-Furanone, dihydro-2-methyl- 3.67 3.738

Formula: C5HgO»
MW: 100

2 Furfural 3.98 5.261

Formula: C5H409
MW: 96

3 Glycerin 5.65 6.471

Formula: C3HgO3
MW: 92

4 4H-Pyran-4-one,2,3-dihydro-3,5-dihydroxy-6-methyl 8.08 8.828

Formula: CqgHgO4
MW: 144

5 1,2-Benzenediol 8.62 5.850

Formula: CgHgO2
MW: 110

6 2-Furancarboxaldehyde, 5-(hydroxymethyl) 9.00 19.313

Formula: CgHgO3
MW: 126

7 1-Gala-l-ido-octose 9.53 1.316

Formula: CgH140g
MW: 240

8 D-Glucose, 6-O-a-D-galactopyranosyl- 9.20 1.191
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Figure 6: GC-MS of Methanol Fraction of 7. arjuna bark
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CONCLUSION

T. arjuna is traditional medicinal plant and represent rich source
of  chemical compounds  possessing  antimicrobial,
cardioprotective, anticancer and hepatoprotective properties.
The GC-MS analysis of petroleum ether, ethyl acetate and
methanolic fractions of 7. arjuna bark leads identified of 10, 12
and 16 compounds, respectively. The main identified
compounds are 9-octadecenoic acid (Z)-methyl ester (35.38 %),
hexadeca-2, 6, 10, l4-tetraen-1-ol (3494 %) and
furancarboxaldehyde, 5-(hydroxymethyl) (19.31 %) from
petroleum ether, ethyl acetate and methanolic fractions of T.
arjuna bark, respectively. The present study is therefore an
effort to give detailed information on phytochemical profile of
T. arjuna bark by GC-MS analysis.

ACKNOWLEDGEMENTS
We gratefully acknowledge the facilities and support provided

by Faculty of Pharmacy, Ishik University, Erbil, Kurdistan
Region, Iraq.

REFERENCES
1. Gupta D, and Kumar M. Evaluation ofin
vitro antimicrobial ~ potential and GC-MS analysis

of Camellia sinensis and Terminalia arjuna. Biotechnol
Rep (Amst) 2017; 13:19-25.

Subasini U, Rajamanickam GV, Dubey GP, Prabhu PC,
Sahayam S. Hydroalcoholic extract of Terminalia arjuna: a
potential hepatoprotective her. Journal of Biological
Sciences, 2007; 7(2):255-262.

Subramaniam S, Subramaniam R, Rajapandian S,
Uthrapathi S, Gnanamanickam VR, Dubey GP. Anti-
Atherogenic activity of ethanolic fraction of Terminalia
arjuna bark on hypercholesterolemic rabbits. Evid Based
Complement Alternat Med 2011; 1-
8. (doi:10.1093/ecam/neq003).

Dwivedi S. Terminalia arjuna wight & arn. a useful drug
for cardiovascular disorders. ] Ethnopharmacol 2007;
114(2):1141-129.

Jaiswal P and Kumar P. Antimicrobial screening of free
and bound flavonoid from the bark of Terminalia arjuna. J
Phytopharmacol 2015; 4(6): 303-306.

Aneja KR, Sharma C, Joshi R. Antimicrobial activity
of Terminalia arjuna Wight & Arn.: An ethnomedicinal
plant against pathogens causing ear infection. Braz. J
Otorhinolaryngol 2012; 78(1):68-74.

Debnath S, Dey D, Hazra S, Ghosh S, Ray R, Hazra B.
Antibacterial and antifungal activity of Terminalia
arjuna Wight & Armn bark against multi-drug resistant
clinical isolates. J Coast Life Med 2013; 1(4):315-321.
Mandal S, Patra A, Samanta A, Roy S, Mandal A,
Mahapatra TD, et al. Analysis of phytochemical profile
of Terminalia arjuna bark extract with antioxidative and
antimicrobial properties. Asian Pac J Trop Biomed 2013;
3(12):960-966.

Chaudhari GM, Mahajan RT. Comprehensive study on
pharmacognostic, physico and phytochemical evaluation
of Terminalia arjuna Roxb. stem bark.] Pharmacogn
Phytochem 2015; 4(3):186-193.

Ramesh R and Dhanaraj TS. GC-MS analysis of bioactive
compounds in Terminalia Arjuna Root. Int J Multidiscip
Res Dev 2015; 2(9):460-462.

Thomas ETPA, Thomas DG, Anandan R. GC-MS analysis
of phytochemical compounds present in the rhizomes of
Nervilia aragoana Gaud. Asian J Pharm Clin Res 2013;
6(3):68-74.

Hamad KJ, Al-Shaheen SJ, Kaskoos RA, Ahamad J,
Jameel M, Mir SR. Essential oil composition and
antioxidant activity of Lavandula angustifolia from Iraq.
Int Res J Pharm 2013; 4(4):117-120.

10.

11.

12.

Cite this article as:

Subasini Uthirapathy & Javed Ahamad. Phytochemical analysis
of different fractions of Terminalia arjuna bark by GC-MS. Int.
Res. J. Pharm. 2019;10(1):42-48
http://dx.doi.org/10.7897/2230-8407.10018

Source of support: Nil, Conflict of interest: None Declared

Disclaimer: IRJP is solely owned by Moksha Publishing House - A non-profit publishing house, dedicated to publish quality research, while
every effort has been taken to verify the accuracy of the content published in our Journal. IRJP cannot accept any responsibility or liability for
the site content and articles published. The views expressed in articles by our contributing authors are not necessarily those of IRJP editor or

editorial board members.

48



