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ABSTRACT

In the present study, preliminarg-vitro antibacterial screening of the alcoholic extradtdeaves (LE) and
flowers (FE) of Rhododendron arboreum was performed against bacterial cultuBgphylococcus aureus which was
isolate from infected throat. Extracts showed praamt inhibition in the development of bacterial wtio on agar plate.
Saphylococcus aureus identified from bacterial culture by the methodsMdnnitol salt agar with provide a yellow colony
of Staphylococcus aureus due to acidic activity. Prepare a mix solution ghaand plant extract, after solidifying the media
spread the bacterial culture over the surface afisand leave it for a one day. After a one daytkeebacterial growth
and his inhibition on agar plate due to the plaxttaet activity. Antibacterial activity of Plantdé extract is good as

compare to flower extract.
KEYWORDS: Rhododendron Arboreum, Antibacterial ScreeningnPlaeaf Extract and Mannitol Salt Agar
INTRODUCTION

The genusRhododendron (Ericaceae) consists of over 850 species, occurtimgpughout the world.
Rhododendron arboreum is one of the most statalyirapressive rhododendron species. It is extrematiable in length,
hardness, flower color, leaf characteristics antimdaarobial properties. It species name arboreunamsetree like [1].
Thought the ages human have keep faith on naturthéir general needs, the traditional medicindesys of plant that
have been in existence from thousands of yearscantinue with new remedies. Natural products hawdil recently,
been the primary source of medicine and drugs.cAnesurvey revealed that 61% of the 877 drugsdinited worldwide
can be traced to inspired by natural products f@ydddendron simsii have been used to treat irreguknstruation,
traumatic, skin disorders, many immunomodulatonfedtious and inflammatory diseases such as seyysidrome,
Cerebral malaria, adult respiratory distress symaydbacterial meningitis, AIDS and rheumatoid atithf3]. It's essential
oils present in their twigs, leaves and flowers @ad be used as high grade spices and cosmetitstaNaroducts
include: an entire organism, a plant, an animah anicroorganism. In current status of natural pobdhature has been a
source of therapeutic agents for thousands of yaaud an impressive value of modern drugs have beszived from
natural sources, and lots of drug are being usedadern medicine. Originally discovered in nortimtcal India the plant
is found in the Himalayas from Kashmir to Bhutarinr&the hills of Assam & Manipur at altitudes of 2800 m [4]. It
grows well at the height of 4500 to 10,500 ft & @soup to 40 to 50 ft high sometimes it attains mmaxin height up to
100 ft. This is an evergreen much branched tre dg m in height & 2.4 m in girth [5]. The rootsaves and flowers of
R. arboreum are important crude source of drugs in traditiogsystem of medicine and are used in dysenteryy fend
headaches [4] [5]. Rhododendron arboreum phytoitaast is rutin, ursolic acid, epifriedelinol, quetin rhamnoside,

friedelin, hyperin, quercetin, taraxerol, betulinacid, coumaric acid, campanulini-amyrin, p-sitosterol, 3, 10-
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epoxyglutinane, flavone 5,2 dihydroxy-7-methoxy-41-O- glucoside, dimethyl ester of terephthalic 4&8H The leaves
and flowers ofR. lepidotum are used as a snuff in headache [6]. The leavedlandrs of R. ferrugineum are used for
rheumatism in Germany [7]. The poulticed leavef®Rofnaximum are used to relieve arthritic pain, laehes etc. [8]R.
ponticum is a common folk medicine of the Black Sea regioidely used as analgesic for the treatment of miegic or
dental pain, common colds and edema, both intgriaaitl externally [9]. In Tibet and the western pErChina, the leaf
and flower of R. primulaeflorum are widely used dore pulmonary disease, indigestion, dropsy, gpsisis, and
gastrectasis. The essential oils from it are usenlifing chronic tracheitis. The leaves and flowsrRhododendron simsii
have been used in Chinese medicine to treat iraegulenstruation, traumatic injuries, rheumatism aobcutaneous
swelling [10].Rhododendrons are not only of high value in view but are alsqgobd medicinal importance because of the
essential oils present in their twigs, leaves doddrs and can be used as high grade spices antketios, especially due
to efficacies such as detoxification, relieving gbwand calming asthma, dispelling phlegm, dimimghihflammation and
depressing blood pressure [11]. Aavicularin andehgpide (Figure 2.1) frorR. dauricum have antinociceptive action
[12]. Coumarins i.e., daphnin, daphnetin, daphngtirtoside, rhodonetin, rhodonin and umbellifer¢ghigyure 2.2) and
their acetyl derivatives isolated from the methanektract of Rhododendron lepidotum have showndgantibacterial
activity against Staphylococcus aureus, methicilésistant Staphylococcus aureus, Escherichia anll, Pseudomonas
aeruginosa [13]. The dried leavesRfdauricum are used medicinally as expectorant and in treatmacute-chronic
bronchitis [14]. In Tibet and China, the essentidgé from various species of the gerRisododendron are used to cure
pulmonary diseases, laryngitis, urethritis, indiges gastroptosis, gastrectasis gastric cancegpatbena, dropsy and

chronic tracheitis.

The flowers and leaves & ferrugineum are antirheumatic, diaphoretic and diuretic [13jeTnethanolic extract
with the chemical constituents éthodendron. simsii showed high antioxidative activity [16]. An unusualeanane
triterpene isolated from the aerial partsRofcampanulatum has shown prominent antibacterial and immunomoduyat
activities [17]. Courmarins is phytochemical compds which have a potential of effective inhibitars tyrosinase
enzyme which is isolated foR collettianum to be used for the treatment of hyper pigmentadissociated with the high
production of melanocytes [18]. The phagostimulargture of these compounds Sitosterol and quer8etialactoside

are isolated fronR. catawbiense. Tibetan medicine Dali, consisting of two Tibetalants, R. anthopogonoides and R.

primulaeflorum containing a mixture of essential oils, flavonoidsd triterpenoids have been successfully used in
eliminating phlegm, relieving cough, relieving afhhmation, relaxing smooth muscle and curing astivagous stages of
tumor development, tumor initiation and promotisririhibited by Oleanolic acid and ursolic and soaihduce tumor cell
differentiation and apoptosis [19]. Oleanolic aaitd ursolic acid are well known for their anti-H&d hepatoprotective
effects [20]. Betulinic acid Shows a broad spectafractivity against various cancer cell types [2hf is also known for

its anti-HIV [22], anti-inflammatory [23], antimiobial [24], antimalarial, spasmogenic [25], antieoeptive [26],

antihelmintic [27], and anti-HSV-1 activities.
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Figure 2.1: Molecular Structures of the Bioactive Favonoids
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Figure 2.2: Molecular Structures of the Antibacterial Coumarins

MATERIALS AND METHODS

Collection of Plant Materials

Rhododendron arboreum plant leaves and flower collect from Nanital (U.kK)dia.

Chemicals: - All the chemicals, dyes and media such as algath bvere procured from Himedia, Mumbai, India.
Isolation of Bacteria and Preparation of Pure Bactdal Culture

2.8gm NAM powder was dissolved in 100ml of distil water, autoclaved at 1%21emperature on 15lbs. Samples
from nasal cavity and infected throat area werdect#d with the help of sterilized cotton swab amiead over the
Nutrient agar plate and incubated overnight &f B7incubator. After 24hrs of incubation a singldorty of growing
bacteria from the Nutrient Agar Media plate waslaxtibd and streaked over the fresh NAM plate anttidéht Broth
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Medium for cultivation and further conformation alpacterial identification.

Identification of Bacteria
Bacterial Growth was Identified on the Basis of Biohemical Methods and Grams Staining Method

Preparation of Extracts

Alcoholic (Methanol) extracts of flowers and leawgsfknododendron arboreum were prepared by continuous hot
percolation method using Soxhlet apparatus.

Mixture of leaf and flower was prepared by dryirtg@m temperature, thereafter crushed mixture fillad in
dialysis bag .The ratio of 3:1 metabolic solutioasaprepared by adding % solution of methanol fadldvey ¥4 double
distilled water. The Soxhlet was set at®r 8 hrs. Filled bag with dry material were insettinto an extraction tube

when methanolic solution boiled, the vapors of raath were condensed and pure extract was collected.
Antibacterial Activity of Plant Extract

Antibacterial activity ofRhododendron arboreum was more effective in leafs as compare to flowdanPleaf
extract reduce or stop the growth of bacte8aphylococcus aureus). NAM media was prepared with plant leaf extract
and flower extract in different petri plate. Wheedia was solidified then spread bacterial culturét@nd Left for 24hrs.
Bacterial growth was measured on the surface ofunedh both plates. Plant leaf extract showed be#sult as compare
to flower extract.

RESULTS AND DISCUSSIONS

Figure 4.2: BacteriaStaphylococcous Aureus Grow on MSA Medium and
Yellow Appearance Show Due to the Acidic Activity
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Antibacterial Activity of Rhododendron Arboreum Leaf and Flower
» Collect a leaf and flower extract of a plant iniffiedlent reagent bottle from the soxhlet apparatus.

* Prepare a NAM media in different quantity and adtteet of leaf and flower in the media before sifithg

mediaFigure 4.3.1 and Figure 4.3.2

Table 4.3.1: Media Quantity with Leaf Extract

Percentage (%) | 50-50 | 60-40 | 80-20
NAM 25ml 30ml 40ml
Extract of leaf 25ml 20m| 10ml
Total volume 50ml 50ml 50mi

Table 4.3.1: Media Quantity with Flower Extract

Percentage (%) 50-50 | 60-40 | 80-20
NAM 25ml 30ml 40ml
Extract of Flower | 25ml 20m| 10ml
Total volume 50ml 50ml 50mi

A B C

Figure 4.3.1: (A) The Quantity of Media and Leaf Exract is 50-50 Present and no Growth Appear of
Staphylococcous Aureus, (B) The Quantity of Media and Extract is 60-40 Pesent and no Growth Appear of
Staphylococcous Aureus, (C) The Quantity of Media and Extract Is 80-20 Pesent and Growth Appear of
Staphylococcous Aureus

A B C

Figure 4.3.2: (A) The Quantity of Media and FlowerExtract is 50-50 Percent and Growth
Appear of Staphylococcous Aureus, (B) The Quantity of Media and Flower Extract is ®-40
Present and Minimum Growth Appear of Staphylococcous Aureus, (C) The Quantity of Media and
Flower Extract is 80-20 Present and Growth Appear bStaphylococcous Aureus
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DISCUSSIONS

Many naturally occurring compounds found in platitstbs, and spices act as a source of antimicralgahts
against pathogens. Diseases caused by bacteredtionf represent an important cause of morbidity amortality
worldwide. Therefore, the development of new arghwibial agents for the treatment of bacterial itifets is of
increasing interest. The main objective of the nestudy was to define the ability of the plantafland flower extract of
Rhododendron arboreum to inhibit the growth rate of pathogenic bactevithout antibiotics drugs. Antimicrobial activity

was recorded when the growthS&éphyl ococcus aureus inhibited by the effect oRhododendron arboreum extract.
4.4.1 Antibacterial Activity of the Plant Extracts

In our test we use leaf and flower extracRhbdodendron arboreum with media, before pouring the media add
measure quantity of leaf and flower extract in atiéint percentage criteria of media. When medialidif/ then spread
the liquid culture o&aphylococcus aureus bacteria and leave for 24hrs. After 24hrs measeantibacterial effect of leaf

and flower extract on th&aphylococcus aureus on the basis of its growth.

In leaf extract theStaphylococcus aureus growth is inhibit as shown in figure 4.3.1 A and &) growth of
Staphylococcus aureus is observedut in figure 4.3.1C. It indicated that the quantf leaf extract that inhibit the growth
of Staphylococcus aureus, at the percentage of 60-40%, but not inhibit theagh on the percentage of 80-20 percent.

In flower extract theStaphylococcus aureus growth is inhibit as shown in figure 4.3.2A, minimugrowth of
Saphylococcus aureus is observed in figure 4.3.2B, the maximum growthSaphylococcus aureus appeared in figure
4.3.2C. It indicated that the quantity of flowetraxt is inhibit the growth rate @&aphylococcus aureus at the percentage
level of 50-50%, but not inhibit on the percentaf®0-40 and 80-20%.

CONCLUSIONS

On the basis of these results it was observedtkigateaf extract oRhododendron arboreum have maximum
antibacterial activity again&aphylococcus aureus than flower extract. So it meaRhododendron arboreum leaves may

have desired metabolic compound which play an itambrrole in antibacterial activity against pathage
REFERENCE

1. Orwa C., Mutua A., Kindt R., Jamnadass R. & Simé&n2009. Agroforestree Database: a tree reference a

selection guide version 4.0 available laty://www.worldagroforestry.org/af/treedb/

2. Newman, D.J., Cragg, G.M. and Snader, K.M. 2008lat. Prod., 66: 1022-1037.

3. Manjeet, R.K. and Ghosh, B. 199%t. J. Immunopharm., 21: 435. Morikawa, K., Nonaka, M., Narahara, M.,
Torii, I., Kawaguchi, K., Yoshikawa, T., Kumazawéa,and Morikawa, S. 2003.ife Sci., 26: 709

4. Chauhan N.S. Medicinal & aromatic plants of Himddhedesh. Indus Publishing Company, New Delhi @99
353

5. Swaroop, A., Gupta, A.P. and Sinha, A.K. 2005. @Gratographia, 62: 649-652

6. Tantry, M.A., Khan, R., Akbar, S., Dar, A.R., ShawlS. and Alam, MS. 2011. Chinese Chemical Lett2es
575-579.

Impact Factor (JCC): 1.9287— Articles can be senbteditor.bestjournals@gmail.com



Anti-Bacterial Activity of Rhododendron Arboreum Plant Against Staphylococcus Aureus 37

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Beauquesne, L.B., Pinkas, M., Torck, M. and TroEn,1990. Plantes medicinales des regions tempe2a€s
edn. Maloine, Paris, p. 224.

Usher, G.A. 1974. Dictionary of Plants Used by M&unstable, ISBN- 0094579202.Wada, E. 1956. J. Am.
Chem. Soc., 78(18): 4725-4726

Baytop, T. 1999. Turkiye’'de Bitkiler ile Tedavi, Gmiste ve Bugtin (Therapy with Medicinal Plants urkey,
Past and Present), 2nd ed. Nobel Tip Basimevilista Turkey, pp. 275.

Fenglin, H., Ruili, L., Bao, H. and Liang, M. 20(Htoterapia, 75: 14-23.

Jiangsu New Medicinal Academy. Chinese Traditidviadicinal Big Thesaurus, Shanghai Demos Press House
Shanghai, 2003.

Mino, J., Acevedo, C., Moscatelli, V., Ferraro,dad Hnatyszyn, O. 2002. Ethnopharmacol., 79: 179.

Shakeel-u-Rehman., Khan, R., Bhat, K.A., Raja, Afhawl, A.S. and Alam, M.S. 201®raz J. of
Pharmacogn., 20(6): 886-890.

Jiangsa, 1977. “Chinese Materia Medica”, New Mdd@allege, Shanghai people’s Pub. House, Shagbas 2

Usher, G.A. 1974. Dictionary of Plants Used by M@&anstable, ISBN- 0094579202. Wada, E. 1956. J. Am.
Chem. Soc., 78(18): 4725-4726.

Takahashi, H., Hirata, S., Minami, H. and Fukuya(@@01). Phytochemistry, 56: 875-879.

Tantry, M.A., Khan, R., Akbar, S., Dar, A.R., ShawlS. and Alam, MS. 2011. Chinese Chemical Lett2gs
575-579.

Ahmad, V.U., Ullah, F., Hussain, J., Farooq, U.pdum, M., Khan, M.T.H. and Choudhary, M.l. 200@hem.
Pharm. Bull., 52(12): 1458-1461

Laszczyk, M.N. 2009Planta Med., 75(15):1549-60.
Zhong, G., Hu, M., Wei, X., Weng, Q., Xie, J., Lil,and Wang, W. 2003. Nat. Prod., 68. 924-926
Schmidt, M.L., Kuzmanoff, K.L., Ling-Indeck, L. arRezzuto, J.M. 199°Eur. J. Cancer, 33:2007-2010

Fujioka, T., Kashiwada, Y., Kilkuskie, R., CosemtiM., Ballas, L., Jiang, B. and Janzen, W. 1994at. Prod.,
57. 243-247.

Recio, M.C., Giner, R.M., Mafiez, S., Gueho, J.ielylH.R., Hostettmann, K. and Rios, J.L. 199&nta Med.,
61(1): 9-12.

Schuhly, W., Heilmann, J., Calis, |. and Sticherl@99.Planta Med. 65(8): 740-3.

Bejar, E., Amarquaye, A., Che, C.T., Malone, M.thdaFong, H.H.S. 1995International Journal of
Pharmacognosy, 33(1): 25-32.

Kinoshita, K., Akiba, M., Saitoh, M., Ye, Y., Koyan K., Takahashi, K., Kondo, N. and Yuasa, H. 1998.
Pharmaceutical Biology, 36(1): 50-55(6)

Impact Factor (JCC): 1.9287- This article can be danloaded fromwww.bestjournals.in



38

Jyotsna Singh, Madhur Sharma & Rakesh Kumar Sharma

27. Enwerem, N.M., Okogun, J.I., Wambebe, C.0O., OkdDed. and Akah, P.A. 2001. Phytomedicine, 8(2): 112
114,

Impact Factor (JCC): 1.9287— Articles can be senbteditor.bestjournals@gmail.com



