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ABSTRACT

The present investigation is focused to find outtpbomponents which are effective
on anti-inflammatory and anti-arthritic activities$ various extracts of entire plant
(shrub) of Calanthe triplicata (Williemet) Ames. Gas Chromatography-Mass
Spectrometry (GC-MS) was used for the analysishgigromponents in ethyl acetate
and methanol extractdn-vitro activities of anti-inflammatory and anti-arthritic
effects were carried out in petroleum ether, chtora, ethyl acetate and methanol
extracts by HRBC (human red blood cell) membraadikzation and inhibition of
protein denaturation method respectively. The comagon level of 100, 200, 400,
600, 800, 1000, 2000ug/ml were used to scraenitro activities with the standard
drug of diclofenac sodium (400 and 600ug/ml). GC-Bisalysis of ethyl acetate
extract revealed that the presence of a flavanompound 4H-Pyran-4one, 2, 3-
dihydro-3,5 dihydroxy-6-methyl which has alreadyebereported as an anti-
inflammatory effect. The results dh- vitro activities showed that percentage
inhibition of ethyl acetate extract had significaffects.
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INTRODUCTION
GC-MS is a technique used for screening/identificetjuantification of many
susceptible compounds in plant extracts. Gas chagrephy (GC) is used to
separate drugs that might be present in the saniple.retention time (RT) is an
identifying characteristic of a drug. The detedtmrthe GC is the mass spectrometry
(MS). The fragmentation pattern for a drug is ueigund therefore is an identifying
characteristic of a drug. The identification of gl by its retention time (GC) and
fragmentation pattern (MS), along with sample dpeaiformation afforded to make
GC-MS the foremost confirmation method for analgziverbal extract. A number of
drugs from plant sources are known to cause aftéinmmatory effects and used in
conditions like rheumatoid arthritis, gouts eto-vitro models will minimize the
animal usage and also provide a much safer mechdoisinvestigating new drugs
and therapies. Various-vitro models have been processed as being able to detect
anti-inflammatory and anti-arthritic effects thative been found effective in
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modifying the process in the development of numemethods of assay for detecting
anti- inflammatory substances.

Calanthe triplicata is a low growing evergreen terrestrial orchid, wnehite
flowers with yellow or red callus found in the Killparts of south India like
Coimbatore, Dindigul, Namakkal, Nilgiri and Salemstdcts. It belongs to the family
of orchidaceae. The flowers and leaves contain y@oglde, indican which on
hydrolysis yields indigo-blue. The herbs are repdrto be used in diseases of
stomach and intestine; and the root is chewed alotigbetel nuts or other aromatic
substances, in diarrhoea. A poultice of the flowenssed to reduce pain due to ulcers.
A paste of bulbs of other speciesGdlanthe is applied to painful joints (The wealth
of India, 1992). As there is no scientific litereguon anti-inflammatory and anti-
arthritic activitiesof Calanthe triplicata, this plant has been selected for the present
study The folklore claim revealed that the selected plentexplored for anti-
inflammatory and anti-arthritic effects. Hence liststudy, it is proposed to establish
the anti-inflammatory and anti-arthritic activitiey in-vitro models and also to find
out the bio active constituents in the selectedtpliaing GC-MS analysis.

MATERIALS AND METHODS
Plant material: The selected plant was collected from Kolli hilamakkal district,
Tamil Nadu in the month of November and authengiddiy Dr. Sasikala Ethirajulu,
Assistant Director (Pharmacognosy), Siddha CeReslearch Institute Arignar Anna
Govt. Hospital Campus Arumbakkam, Chennai- 600 T&®&il Nadu, India.
Chemicals. HRBC suspension, Alsever’s solution, Dextrose, Gadcitrate, Citric
acid, Sodium Chloride isosaline pH 7.2, Phosphat#fehh Hyposaline, Dimethyl
sulphoxide (DMSOQO) bovine serum albumin, diclofesadium, hydrochloric acid.
I nstrument: GC-MS-5975C [AGILENT]
Gas Chromatography Condition: Column Oven temperature 70°C, Injector
temperature 250°C, Helium 99.9995% purity-carrias,gColumn Flow 1.51ml/min
and Injection volume 1microlitre were used.
Column (DB-5ms Agilent): Length of the column 30.0m, Diameter of the column
0.25mm and film thickness 0.25um were used.
MS Condition: lon source temperature 230°C , Interface tempera2d0°C , Scan
range 40-700m/z, Solvent cut time 5mins, MS stanet5(min), MS end time 35
(min), lonization EI (-70ev), Scan speed : 2000.
Preparation of Extracts. Freshly collected plants were dried in shade areh th
powdered. The dried powder was extracted succdgsivigh petroleum ether,
chloroform, ethyl acetate and methanol by cold matn method. The solvent was
removed by distillation. Then the extracts werepewvated and concentrated.
I n-Vitro Anti-lI nflammatory
HRBC membrane stabilization method
Preparation of HRBC suspension: The approval was granted by Institutional Ethics
Committee (IEC) to collect blood for the experimeliC reference number: IEC-
NI/13/FEB/32/12. About 4 ml of venous blood wasledled from healthy volunteers
and mixed with equal volumes of Alsever’s soluteomd centrifuged at 3000rpm and
the packed cells were washed with isosaline arf@b&\l/v suspension was made with
isosaline.
Preparation of Assay mixture: The assay mixture contains 1 ml of phosphate buffer
(pH 7.4, 0.15M), 2ml hyposaline (0.36%), 0.5 ml HRBuspension (10% v/v) and
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0.5ml of various extracts of different concentratid00, 200, 400, 600, 800, 1000,

2000ug/ml) were prepared in DMSO.

Standard: The middle concentration (400 and 600ug/ml) wasctet from the assay

mixture concentration (100, 200, 400, 600, 800,01@D00ug/ml) for the preparation

of a standard drug diclofenac sodium.

Procedure:

* Test solution (4.5ml): It consists of 2ml of hypoto saline (0.25% w/v), 1 ml of
phosphate buffer (pH 7.4), and 1 ml of test ext(260, 200, 400, 600, 800, 1000,
2000pg/ml) in normal saline and 0.5ml of 10% w/urtan red blood cells in
isotonic saline.

* Product control (4.5ml): It consists of 2ml of hypoic saline (0.25%, w/v), 1ml
of phosphate buffer (pH 7.4), and 1ml of test ettr@00 and 400ug/ml) in
normal saline and 0.5ml of isotonic saline.

* Test control (4.5ml): It consists of 2ml of hypoiosaline (0.25% wi/v), 1ml of
phosphate buffer (pH 7.4), 1ml of isotonic salimal &.5ml of 10% w/v human
red blood cells in isotonic saline.

» Standard solution (4.5ml): It consists of 2ml opbgonic saline (0.25% w/v), 1ml
of phosphate buffer (pH 7.4), and 1ml of diclofesadium (400 and 600ug/ml)
in normal saline and 0.5ml of 10% w/v human reddbtlgells in isotonic saline.
The above four solution were incubated at 56°C3fdmin. The tubes were then
cooled under running tap water for 30 min. Afteaittthey were centrifuged and
supernant liquid was separated. Absorbance wasumhat 560 nm by UV
spectrophotometer. The percentage membrane s#dlnitizwas calculated as

follows: 100- (OD of test — OD of control)
Percentage stabilization = x 100
OD of test control

In- Vitro Anti-arthritic Activity

Inhibition of Protein Denaturation Method: To determine the anti arthritic activity
by inhibition of protein denaturation method, tleidwing four solutions are used.
Test solution consists of 0.45ml of bovine serubualin (5 % w/v aqueous solution),
test control solution consists of 0.05ml of distll water, product control solution
consists of 0.45ml of distilled water and 0.0%htest solution (100, 200, 400, 600,
800, 1000, 2000ug/ml) and standard solution can$t0.45ml of bovine serum

albumin (5% w/v aqueous solution) and 0.05m| dehafc sodium solution (400 &
600ug/ml). The pH of all the solutions was adjusted.3 by using a small amount of
1IN hydrochloric acid. All the samples were incubatgé 37°C for 20 minutes and
heated at 57°C for 3 minutes. After cooling, 2.5vhphosphate buffer (pH 6.3) was
added to each tube. Turbidity was measured usiagtisgphotometrically at 660 nm.
The percentage inhibition of protein denaturation cgalculated as follows:

100- (OD of tesOb of control)
Percentage inhibition = x 100
OD of test control

RESULTS AND DISCUSSION
GC-MS analysis was carried out on ethyl acetatemaethanolic extracts dfalanthe
triplicata. Ethyl acetate extract showed that the presenderelift constituents.
Among those, 4H-Pyran-4one, 2, 3-dihydro-3,5 dibygr6-methyl was found to be
a bio active compound.
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Figure: Structure of 4H-Pyran-4-one, 2, 3-dihydro-3, 5-dihydroxy-6-methyy

The literature of this compound showed that it fflagonoid compound and also has
an anti-inflammatory effect. Its retention time amdlecular weight was found to be
7.975 and 144 respectively. Retention time, pe&la @and molecular formula were
made known in the Table 1, 2.

Anti-inflammatory and anti-arthritic activities wercarried out on petroleum
ether, chloroform, ethyl acetate and methanol etgraf Calanthe triplicata by thein-
vitro model of HRBC membrane stabilization and inhibitmihprotein denaturation
method respectively. The results were comparetidadference standard diclofenac
sodium (400 and 600ug/ml). The results confirmet the ethyl acetate extract had
good effects as compared to petroleum ether, dadoroand methanol extracts of
Calanthetriplicata. The percentage inhibition of ethyl acetate extveas found to be
62.34+0.5 (400pg/ml), 64.19+0.4 (600ug/ml) for antflammatory effect and
69.20+0.7 (400ug/ml), 70.35+0.5 (600 g/ml) for aarthritic effect. The results were
tabulated in Table 3, 4.

Statistical analysis: Values are reported as three evaluations of meandatd
deviation and statistical analyses of data weressesl using Student’s t-test and
obtained significance level &<0.05.

CONCLUSIONS
In the present work, GC-MS analysis of ethyl aeetattract showed the presence of a
flavonoid compound 4H-Pyran-4one, 2, 3-dihydro-3lydroxy-6-methyl. This
compound had good retention time and peak areasodanti-inflammatory effect.
With the evidence of GC-MS analysif- vitro activities of petroleum ether,
chloroform, ethyl acetate and methanolic extracts Calanthe triplicata were
investigated. Ethyl acetate extract showed higltgreage of stabilization of anti-
inflammatory effects and high percentage inhibitioh anti-arthritic effects as
compared to petroleum ether, chloroform extract.itSoan be concluded that the
selected plantCalanthe triplicata possess anti-inflammatory and anti-arthritic
activities.

Acknowledgements: K. Mythili, C. Umamaheswara Reddy, D. ChamundeegwRiK. Mannaare
thankful to the Department of Pharmacognosy, Depant of Pharmaceutical Chemistry, Faculty of
Pharmacy, Sri Ramachandra University for providimg chemicals and reagents, Sargam Metals Ltd.,
Chennai for GC-MS and the management of Sri RanmatrhaJniversity, Porur, Chennai, Tamil Nadu,
India for their encouragement and providing neagsfeilities to carry out the work..

Copyright © 2013, Journal of Natural Products, INDBY. Sudhanshu Tiwari, All rights reserved 144



K. Mythili, et al., /Journal of Natural Products, Vol. 6(2013):141-146

REFERENCES

Azeemet, A.K., Dilip, C., Prasanth, S.S, Junis&HV., Kumsr, S., Maseru, C., (2010): Anti-
inflammatory activity of the glandular extracts ©iunnus alalunga. Asian Pacific
Journal of Tropical Medicine, 3 (10): 794-796.

Christy, S., Anusha, B., (2012): GC-MS Analysis Rifiytocomponents in the Methanolic
Extract of Eupatorium triplinervént. J. Drug Dev. & Res., 4 (4): 148-153.

Cuauhtemoc, P.G., Roberto, S.Marco, G.C., Miguel, A.Z.Salud, P.G., (2013): Anti-
Inflammatory Activity and Composition of Senecio ligaus Kunth. BioMed
Research International, Article ID 814693, 4.

El Babili, F,, Bouajila, .J Souchard, J.PBertrand, G Bellvert, F, Fouraste, .] Moulis,
C., Valentin, A., (2011): Oregano: Chemical analyaisd evaluation of its anti-
malarial and cytotoxic activities. of Food i, 76 (3): C512-518.

Gunasekaran, S., Vijay, T., Sarumathyd, K.., Palant., Panneerselvamb, R.P.S.,
Srinivasanb, V., (2013): Phytoconstituents evatumatby GC-MS and therapeutic
efficacy of Grewiaum bellifera on streptozotociTZ3 — induced diabetic ratint. J.
of Pharm.Life ., 4 (2): 2380-2386.

Habibur, R., Chinna, M.E., Kamala, V., Madhavi, P2012): In-vitro studies suggest
probable mechanism of eucalyptus oil for anti-imfitaatory and anti-
arthritic activity.International Journal of PhytoPharmacy, 2 (3): 81-83.

Kai wang, Shun Ping, Shuai Huang, Lin Hu, Hongzhu#n Cuiping, Z., Fuliang Hu.,
(2013): Molecular mechanism underlying the in-vitnati-inflammatory effects of a
flavanoid rich ethanol extract from Chinese propdjpolar type).Evidance-Based
Complementory and alternative medicine, Aticle ID 127672: 11.

Kang, J.Y, Khan, M.N, Park, N.H, Cho, J.Y, Lee, M.C, Fuijii, H., Hong, Y.K, (2008):
Antipyretic, analgesic and anti-inflammatory adies of the seawee8argassum
fulvellum and Sargassum thunbergiia in mice. Journal of Ethanopharmacology,
16(1): 187-190.

Lee, M.H., Lee, J.M Jun, S.H Ha, C.G, Lee, S.H Kim, N.W,, Lee, J.H Ko, N.Y., Mun,
S.H, Park, S.H Kim, B.K., Her, E, Kim, Y.M., Choi, W.S., (2007): Invitro and in-
vivo anti-inflammatory action of the ethanol extraaf Trachelospemi caulisl.
Pharm.pharmacol., 59 (1): 123-30.

Olajide, Olumayokun, A., Makinde, J.M., Okpako, D.Awe, SO., (2000): Studies on the
anti-inflammatory and related pharmacological propes of the aqueous extract
of Bridelia ferruginea stem barkJournal of Ethno pharmacology, 71 (1-2): 153-160.

Raja Rajeswari, RamalLakshmi, Muthuchelian, (201GC-MS Analysis of bioactive
components from the ethanolic leaf extract of Camthdicoccum (Gaertn.) Teijsm
& Binn. J. Chem. Pharm. Res., 3(3):792-798.

Sangita, C., Protapaditya, D., Sanjib, B., (20eliminary in vitro assessment of anti-
inflammatory property of Mikania scandens flowertragt. Journal of Advanced
Pharmacy Education & Research, 2 (1) 25-31 ISSN 2249-3379.

Shuman, J.L., Cortes, D,Armenta, J.M Pokrzywa, R.M Mendes, R Shulaev, V.,
(2011): Plant metabolomics by GC-MS and differdrdizalysis.Methods Mol Biol.,
678-229-46.

Thanga, K.K., Muthukumarasamy, Mohan, (2012): GG6-Bhalysis of ethanol extract of
Sarcostemma secamone (I) bennet ésclepiadaceae). Science Research Reporter 2
(3): 187-191.

Vallabh D., Varsha M.J., Kadam, V.J., (200B): vitro anti-arthritic activity of Abutilon
indicum (Linn.) Sweet]. of Pharmacy Research, 2(4): 644-645.

Vikrant A., (2011): A review on plants having aatitritic potential Article, 7(2): 024.

Copyright © 2013, Journal of Natural Products, INDBY. Sudhanshu Tiwari, All rights reserved 145



K. Mythili, et al., /Journal of Natural Products, Vol. 6(2013):141-146

Table -1: GC-MS spectra data of ethyl acetate exta.

Compound Retentio| Peak | Molecular | Molecular
n time area Formula Weight
D-Alanine, N-propargyloxycarbonyl- dodecyl| 6.732 3.89 GH33NO, 339.47
ester
1, 2, 3-Propanetriol, 1-acetate 7.066 3.30 H{O, 134.13
2, 5-dihydro-1H-pyrrole 7.357 7.78 48N 69.11
Glycerin 7.778 10.40 C3HgO4 43.10
4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-§- 5.149 1.47 CeHgO4 144.13
methyl 7.981 9.38
9.956 1.75
4-Methyl-cyclohex-2-en-1-ol 9.216 10.08 K0 112.17
DL-Proline, 5-oxo-, methyl ester 11.423 459 SHGNO; 143.14
5-Methoxy-4-methyl-2,1,3-benzothiadiazole 13.848 825.| GHgN,OS 180.23
2, 4(1H, 3H) - Quinazolinedione 17.566 4.25 CgHgN,O, 162.15
Table -2: GC-MS spectra data of methanolic extract.
Compound Retention| Peak | Molecular | Molecular
time area Formula Weight
Triacetin 9.492 10.00| CgH1404 218.21
Phytol, acetate 16.927 36.65 CyH40, 338.57
6-Octen-1-ol, 3,7-dimethyl-,propanoate 17.378 12.33 C13H,40, 212.33
Table - 3: HRBC membrane stabilization method.
Concentration Percentage Inhibition
(ng/ml) Pet ether | Chloroform | Ethyl acetate| Methanol Standad
100 33.20+1.00 32.20%0.7 60.71+£0.p 39.68+04 -
200 37.23+0.3 35.78+0.5 62.29+ 0.4 41.25+0.3 -
400 38.03+0.5 36.29 0.6 62.34+0.b 43.20+0.71.87 + 0.6
600 38.24+0.4 40.87 0.6 64.19+ 0.4 43.61 +0.45.15+£ 0.7
800 42.12+0.5) 42.47+0.4 65.11 £ 0.3 4593+05 -
1000 44.34+0.6 45.24+0.4 66.91 + 0.8 46.345¢: 0. -
2000 4546 +0.4 47.48+0.4 68.43 £ 0.4 48.88% D. -

Table - 4: Inhibition of protein denaturation method.

Values are reported as three evaluations of meBtardard deviation

Concentration Percentage Inhibition
(ng/mi) Pet ether Chloroform | Ethyl acetate| Methanol Standad
100 37.91+0.8 32.27+0.5 65.05+0.[l 4520+08 -
200 40.38+0.7 34.46 +0.5 67.25+04 4751+06 -
400 4294 +£0.7 34.56+0.7 69.20+0.[f 47.82+0.65.17+03
600 4451 +05 35.45+0.6 70.35+0.p 48.09+0.28.16 + 0.3
800 47.3+0.6 40.62 £ 0.7 7252+05 50.72+0D4 -
1000 4714 +£0.1]] 45.22+0.6 7261+0p5 51.183t[0. -
2000 4891+0.5 46.30+0.5 73.08+04  51.916t)0. -

Values are reported as three evaluations of me@tardard deviation
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