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ABSTRACT

In this study, three medicinal plants; cinnam@infiamomum zeylanicum), clove Syzygium aromaticum) and

ginger Eingiber officinale) extracts were examined and screened fortadiicobacter pylori activity.

Ninety-six percent of methanol was used for theastion of these plants. It has been shown Hiagjiber
officinale contains high total phenolic compounds content (1H0GAE / 100 g extract) in comparison@mnamomum
zeylanicum (98.2 mg GAE / 100 g extract) ayizygium aromaticum (98 mg GAE / 100 g extract).

The antioxidant activity of our extracts measurgdRRAP method indicates th& aromaticum had a high
antioxidant activity (107.2 mg AAE / 100 g extrac®lative toZ. officinale (105.1 mg AAE / 100 g extract) ar@
zeylanicum (58 mg AAE / 100 g extract).

All studied plants demonstrated strongr-ahpylori activity with inhibition zone diameter ranged frdrd to 36 mm.

KEYWORDS: Cinnamomum zeylanicum, Syzygium aromaticum, Zingiber officinale, Helicobacter pylori, antioxidant
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INTRODUCTION

Helicobacter pyloriis a Gram-negative spiral-shaped bacterium that firsisisolated by Barry Marshall and
J. Robin Warren. Since its discovery in 1983, theroorganism has been associated with the etiogatihesis of several

diseases of the digestive system, such as gagpefisic ulcer disease and gastric cancer (Marshallarren, 1983).

The current commonly prescribed regimen for thelieedion of H. pylori infection includes a triple therapy,
which combines the antibiotic clarithromycin (CLRhd amoxicillin (AMX) with a proton pump inhibitosuch as
omeprazole. This regime is associated with sidec&ffand fails to eliminate infection in 30% ofipats. Medicinal plants
are the source of natural compounds called phytoateds that possess antimicrobial and anti adhgsigperties (Lucia
Cogo efal., 2010). They have been used as traditional reasaditreating gastrointestinal diseases and #mgit. pylori
activity has been widely demonstratediitro (Sudan etl, 2013; Cortés-Rojas at., 2014; Alkushi etl., 2013).

Clove Byzygium aromaticum) and cinnamon Ginnamomum zeylanicum) has been used for centuries as food
preservatives and treatment of gastrointestinardeys (Nassan ei., 2015). Ginger4ingiber officinale) is one of the

widely used anti-inflammatory and antioxidant sgi¢alkushi etal., 2013). The aim of this study is to evaluateithetro
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anti-Helicobacter pylori activity of these three medicinal plants which ased in Algeria traditional medicine for gastro
intestinal illness.

MATERIAL AND METHODS

Plant Material

Cinnamon pipesCinnamomum zeylanicum), clove floral button $yzygium aromaticum) and rhizome of ginger

(Zingiber officinale) were purchased from local markets of our city.
Bacterial Strain

Helicobacter pylori (SAN 158 responsible of gastric cancer and 26@8pansible of gastric ulcer), were obtained
from the Laboratory of Bacteriology of the NatiorRRésearch Center dfampylobacter and Helicobacter (CNRCH),
Pellegrin Hospital, University of Bordeaux, (Frapcéhese strains were stored at 4°C in transpodiangort-pylorus),

BioMerieux.
Preparation of Extracts

10 g of the plant material was powdered in a latooyamill, then transferred into extraction tubeslanixed with
100 ml of 96% methanol (v/v) by maceration at raemperature for 24h. The extracts were obtainest afintrifugation
at 3000 rpm for 10 minutes and were filtered thfolMghat man filter paper and the residue was reaetad after 48 h,
the. Combined supernatants were evaporated to skymeder vacuum at 4D using Rotary evaporator. The obtained

extracts were kept in sterile sample tubes anadtior a refrigerator at’@ (Owen and Johns, 1999).
Determination of Total phenolic Compounds Content

The concentration of phenolic compounds in plartaets was determined using spectrophotometric oaeth
(Singleton etal., 1999). Methanolic solution of the extract in t@ncentration of 1 mg/ml was used in the analyBe
reaction mixture was prepared by mixing 0.5 ml athanolic solution of extract, with 2.5 ml of 10%liR-Ciocalteu’s
reagent dissolved in water and 2.5 ml 7.5% NajlThe samples were thereafter incubated in a thetahat 48C for 45

min.

The absorbance was determined using spectrophaomigt max = 765 nm. The same procedure was repeated
for the standard solution of gallic acid and thé&bcation line was constructed. Based on the mesmbkabsorbance, the
concentration of phenolic compounds was read (mdhmin the calibration line; then the content oepblic compounds

in extracts was expressed in terms of gallic agidwalent (mg GAE/ 100 g extract).
Phytochemical Tests

Screening of the above three selected medicinahtpldor various phytochemical constituents (tannins
saponosids, flavonoids, alkaloids, terpenoids, iaardlycosides, sterols and triterpenes) were @droiut using standard
methods (Bhargava at., 2012; Bruneton.,1999; Malla alt, 2013 ; N’ Guessan at., 2009).

Evaluation of Antioxidant Activity

The antioxidant capacity of each sample was deteunby the method given by Oyaizu (1986) with some
modifications. Methanolic solution of each extrags diluted in distilled water and mixed with 2.5 ofi the phosphate
buffer (0.2 M, pH 6.6) and 2.5 ml of;Re (CN} at 1%. The mixture was incubated at 50 °C for 30.m2i.5 ml of

Impact Factor (JCC): 3.2816 NAAS Ratj 3.73



Anti- Helicobacter Pylori Activity of Three Medicinal Plants (Cinnamomum zeylanicum, 63
Syzygium aromaticum and Zingiber officinale)

C,HCI;0, at 10% is added and centrifuged at 3000 rpm fomikD 2.5 ml of the supernatant of each sampleixedwith
2.5 ml of distilled water and 0.5 ml of FeGD.1%). Vitamin C (L-ascorbic acid) was used asoaidant standard; the
absorbance of the resulting solution was measwespéctrophotometer at 595 nm and was expressedns of ascorbic

acid equivalent (mg AAE/100 g extract).
Evaluation of Antibacterial Activity

An inoculum of each straill. pylori (SAN 158 and 26695) was prepared by transfertimgy fresh colonies in
tubes containing sterile physiological saline solutand adjusting the turbidity to the 2.0 McFadastandards. This
turbidity produces a suspension that correspondgproximately 6.0 10° CFU/ml ofH. pylori. The disk diffusion test
was used to analyze the susceptibility of our s$rHi pylori (26695 and SAN 158gainst different plant extracts.

The bacterial suspensions were spread-plated oolon®ia Agar plates supplemented with 10% defikeda
sheep blood. Filter paper disks of 6mm diameterrégpated with 50ul of each extract solution wergcetl onto the
surface of the inoculated agar. The plates wenebiaited at 37°C under microaerophilic conditions aloskrved after 3 to
5 days. The antibacterial activity was expresseteims of the mean diameter of the inhibition zaneund the disks
(Lucia Cogo edl., 2010).

RESULTS AND DISCUSSIONS

Total Phenolic Compounds Content

The obtained results presented in table 1, indicHtatZ. officinale had high total phenolic compounds content

compared t&. aromaticum andC. zeylanicum.

Table 1: Total phenolic compounds content in methaslic plants extracts

Plant Total phenolic compounds content
(mg GAE/100g extract)
Z. officinale (Ginger) 110 £ 0.37
S. aromaticum (Clove) 98 £ 0.45
C. zeylanicum (Cinnamon) 98.2 + 0.45

NB: Results are expressed as means + standard daviatio

The average recorded value of the total phenolpmunds content in the methanolic extracZobfficinale is
(110 + 0.37 mg GAE / 100 g extract) (tabl). Thisuteis significantly higher than those found byaRik etal. (2015),
which recorded a value of (18 + 0.09 mg GAE/ 10&gract). In the same plant, Fahmi (2014) recortigher
polyphenols contents in the order of (264 + 1 mgE3A00 extract). Our result is comparable to thisid by Maizura et
al. (2011), it was (101.56 mg GAE / 100 g extract).

The mean value of total phenolic compounds coritetite methanolic extract & aromaticumis (98 + 0.45mg
GAE / 100 g extract). It is superior to that shdwnPhatak eal. (2015) which found values of (32 + 0.23 mg GABOg
extract). On the other hand, Abdou (2011) recordigther total phenolic compounds content which ishaf order of
(171.8 mg GAE / 100 g extract). Our results arselm those found by Sultanaabt(2011), which was (81.04 £ 0.78 mg
GAE / 100 g extract).
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ConcerningC. zeylanicum, it has been shown that its total phenolic compswuhtent wag98.2 + 0.45 mg GAE
/ 100 g extract). This value is significantly higliean given by Phatak at. (2015), which give values of (21 + 0.12 mg
GAE / 100 g extract). Shan alt (2005) recorded higher total phenolic compouratgent which is in the order of (11.90
mg GAE /100 g extract).

Phenolic compounds are plants secondary metabelitesidered as very important plant constituents tduthe
presence of one or more hydroxyl groups on thedmatic ring. They possess multiple biological pmips such as
antitumor, anti-inflammatory anti mutagenic andimitrobial properties, and these activities might felated to their
antioxidant activity (Keerti edl., 2014; Mishra and Sharma, 2014).

Phytochemical Tests

The obtained results indicate that the methanoltcaet of our plants contains tannins, flavonoittspenoids,
cardiac glycosides, saponosides, alkaloids, stamdstriterpenes.These results are confirmed wighstudies of Womeni
etal. (2013); Bhargava et. (2012); Sudan etl. (2013); Mishra and Sharma (2014) and Jayaprakastid&ao (2011).

These compounds were proven to exhibit anti-badteanti-fungal, anti-viral and anti-carcinogeni&h@rgava et
al., 2012).

Antioxidant Activity
The results of the antioxidant activity are illaded in the following table:

Table 2: Antioxidant activity of methanolic extracts of our plants

Plant Antioxidant activity
(mg AAE/100 g extract)
Z. officinale (Ginger) 105.1
S. aromaticum (Clove) 107.2
C. zeylanicum (Cinnamon) 58

The results shown is table 2 indicated that3h&omaticum had high antioxidant activity (107.2 mg AAE / 160
extract) compared to ginger (105.1 mg AAE / 10&igaet) or cinnamon (58 mg AAE / 100 g extract).

Contrary to our results, Denre at (2014) showed in his study & aromaticum and Z. officinale that their
reducing power which is (14 + 0.05 mg AAE / 100xiract), (48 + 00.03 mg AAE / 100 g extract) isrsfgcantly lower

than in our sample.

Many studies have shown good antioxidant activity.fficinale (Hinneburg etl., 2006, Kim e#l., 2007, Kota
etal., 2008). Some studies have shown that ginger mdtsicts have high antioxidant activity (Cheralet 1986, Shirin
and Jamuna, 2010). Jainaakt(2011) found that the antioxidant activity @faromaticum is in the order of 675.33 + 5.36
(Mm Fe'¥/ g) which is greater than those ®fzeylanicum andZ. officinale with values of 222 + 1.98 (Mm F¢ g) and 47
+ 0.65 (Mm Fé?/ g) respectively.

Z. Officinale is a strong antioxidant and can either mitigate poevent the production of free radicals
(Ali et al., 2008). The phenolic constituents ©f zeylanicum are likely to be responsible for the observed ardiant
activity. Some authors have demonstrated a lineeelation between the content of total phenolimpounds and their
antioxidant capacity (Bhargavaadt, 2012; Alothman edl., 2009; Kota eél., 2008).
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Antibacterial Activity
The obtained results of the antagonism are illtestkan the following table:

Table 3: Inhibition zone diameters of our plants ettacts

1ZD (mm)
lant . . .
Bacterial S Z. officinale C. zeylanicum | S. aromaticum
H. pylori SAN 158 36 18 34
H. pylori 26695 14 10 29

MDI: Inhibition Zone Diameter

By comparing the results of the three methanolitaexs of our plants, it is clear that the methanektract of
Z. officinale andS. aromaticum are more potent than the methanolic extradt.afeylanicum. In addition,H. Pylori SAN
158 gives greater value of MDI th&h pylori 26695.

The methanolic extract®faromaticum gives the highest 1ZD agairidt pylori 26695 which is 29 mm. On the
other hand, the methanolic extractZobfficinale exhibited high activity against. pylori SAN 158 with IDZ of 36 mm.

Anti-Helicobacter pylori activity of the extracts may be attributed to thghhcontent of flavonoids, which have

been reported to be involved in inhibition of nuclacid biosynthesis and other metabolic proce@sieshman, 2009).

The antimicrobial potency 8f aromaticum is believed to be due to tannins, saponins, pleeompounds and
flavonoids (Keerti etl., 2014). Many studies have demonstrated numerensficial health effects @. zeylanicum, such
as anti-inflammatory properties, anti-microbialiaity, reducing cardiovascular disease, boostingnitive function and
reducing risk of colonic cancer (Jayaprakasha et Ra11 Bhargava el., 2012; Alothman edl., 2009; Kota eél., 2008).

Z. officinale is known as a high resource with phenolic companémang and Zhao, 2001). The effective
compounds possessing aHtipylori activity were identified as 6-gingerol, 8-gingerdO-gingerol, 6-shogaol and
phenolic acids and their derivatives (Kimakt 2007).

The aqueous and ethanolic extractZobfficinale inhibited the growth of antibiotic-resistat pylori in vitro.
(Nostro etal., 2005). Both the methanolic extract of the drpmivdered turmeric rhizome and curcumin inhibited th
growth of allH. pylori strains examineth vitro (Mahady etl., 2002).

Screening of Turkish anti-ulcerogenic folk remedies anti-H. pylori activity, revealed that flowers @@istus
laurifolius and Spartium junceum, cones ofCedrus libani, herbs and flowers @entaurea soltitialis ssp. solstitialis, fruits
of Momordica charantia, herbaceous parts 8&mbucus ebulus, and flowering herbs dflypericum perforatum, showed

anti-H. pylori activity (Yesilada, 1999).

The antimicrobial activity of different Indian spiglants as mint, cinnamon, mustard, ginger, garid clove

have been proved against several tested bactaddbagal strains (Sofia at., 2007).

The Greek herbal medicine extractsArfthemis melanolepis, Cerastium candidissimum, Chamomilla recutita,
Conyza albida, Dittrichia viscosa, Origanum vulgare and Stachys alopecuros have been proved to be active against one

standards train and 15 clinical isolatesHopylori (Stamatis, 2003).
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Successive extracts &pindus mukorossi and Rheum emodi inhibited the growth of 30 resistant clinical isels.

of H.pylori (in vitro andin vivo) (Ruggiero etl., 2006).

Curcuma longa showed immense therapeutic potential agathspylori infection as it was highly effective in

eradication oH.pylori from infected mice as well as restoratiortbpylori induced gastric damage (Mahadyakt 2002).

To the best of our knowledge, there is no extengjebal view on exploring medicinal plants for

anti-H.pylori activity.
REFERENCES

1. Ali B.H., Blunden G., Tanira M.O., Nemmar A. (2008). Some Phytochemical, pharmacological and
toxicological properties of gingeZifgiber officinale Roscoe): A Review of Recent ResearEbpd
Chem Toxicology, 46: 409-420.

2. Abdou H.M. (2011). Comparative antioxidant activity study afire edible plants used spices in
Egypt.J American Sci, 7 (1): 1118-1122.

3. Al-Kushi A.G., El-Sayed El-Boshy M., Elsawy N.A., 8aikh Omar O.A., Haeder E. A. (2013).
Pathological comparative studies on aqueous andnelic extracts ofZingiber officinale on
antioxidants and hypolipidemic effects in rdtde Sci J, 10 (2): 2393-2403.

4. Alothman M., Bhat R., Karim A.A. (2009). Antioxidant capacity and phenolic conteftselected
tropical fruits from Malaysia extracted with difeart solventsi-ood Chem, 115(3): 785-788.

5. Bhargava S., Dhabhai K., Batra A., Sharma A., Malhtra B. (2012).Zingiber officinale: Chemical
and phytochemical screening and evaluation ofritsrécrobial activities.J Chem Pharmac Res, 4(1):
360-364.

6. Bruneton J. (1999). Pharmacognosie, phytochimie, plantes meéalies. 3 Ed. Lavoisier, Tec & Doc,
Paris, P 1120.

7. Chen C., Kuo M., Wu C., Ho C.(1986). Pungent compounds of ginggingiber officinale (L) Rosc)
extracted by liquid carbon dioxidé.Agric. Food Chem, 34(4): 477-480.

8. Cortés-Rojas FD., Fernandes de Souza C.R., Oliveii&.P. (2014). Clove $yzygium aromaticum): a
precious spiceAsian Pac J Trop Biomed, 4 (2): 90-96.

9. Denre M. (2014). The determination of vitamin C, total phisnand antioxidant activity of some

commonly cooking spice crops used in West Berigtl.Plant Physio Bioche, 6 (6): 66-67.

10. Fahmi A.l. (2014). Estimation of phenol content, antioxidability and antibacterial activity of two
gingerZingiber officinale varieties N YSci J, 7 (4): 10-16.

11. Hinneburg ., Damien Dorman H.J., Hiltunen R. (2006). Antioxidant activities of extracts from
selected culinary herbs and spidésod Chem, 97(1) : 122-129.

Impact Factor (JCC): 3.2816 NAAS Ratj 3.73



Anti- Helicobacter Pylori Activity of Three Medicinal Plants (Cinnamomum zeylanicum, 67
Syzygium aromaticum and Zingiber officinale)

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Jain N., Goyala S., Ramawata K.G(2011). Evaluation of antioxidant properties aathit phenolic
content of medicinal plants used in diet therapsimdupostpartum healthcare in Rajasthiam.J Phar
and Pharma &, 3(3): 248-253.

Jayaprakasha GK., Rao L.J.(2011). Chemistry, biogenesis, and biological dtitis of Cinnamomum
zeylanicum. Crit Rev Food Sci Nutr. 51(6):547-562.

Keerti S., Sherendra S., Mishra S.K., Kantishree De(2014). In vitro antimicrobial activity and
phytochemical screening 8fzygium aromaticum. Asian J Res Pharm &ci, 4 (1) : 12-15.

Kim J.K., Kim Y., Na K.M., Surh Y.J., Kim T.Y. (2007). Gingerol prevents UVB-induced ROS
production and COX-2 expressiomvitro andin vivo. Free Rad Res, 41(5): 603-614.

Kota N., Krishna P., Polasa K.(2008). Alterations in antioxidant status of réaowing intake of
ginger through diet-ood Chem, 106(3): 991-996.

Lucia Cogo L., Bastos Monteiro C.L., Miguel M.D., Mguel O.G., Cunico M.M., Lima Ribeiro M.,
Ramalho de Camargo E., BotdoKussen G.M., Nogueira .K., Dalla CostaL.M. (2010). Anti-
Helicobacter pylori activity of plant extracts traditionally used fdret treatment of gastro intestinal
disordersBraz J of Microbiol, 41(2): 304-309.

Mahady G.B., Pendland S.L., Yun G., Lu Z.Z (2002). Turmeric Qurcuma longa) and curcumin
inhibit the growth oHelicobacter pylori, a group 1 carcinogen. Anticancer Res, 22 (6Gp44181.

Maizura M., Aminah A., Wan Aida W.M. (2011). Total phenolic content and antioxidant\aigtiof
kesum Polygonum minus), ginger Zingiber officinale) and turmeric Curcuma longa) extract.Int Food
Res JI, 18: 529-534.

Malla M.Y., Sharma M., Saxena R.C., Mir M.l.,, Mir A .H., Bhat S.H. 013). Phytochemical
screening and spectroscopic determination of foltenolic and flavonoid contents &tlipta Alba
Linn. J Nat Prod Plant Resour, 3(2): 86-91.

Marshall B.J., Warren P.J. (1983). Unidentified curved bacilli in the stomaaftpatients with gastritis
and peptic ulceratiorLancet, i: 1311-1315.

Mishra R.P., Sharma K. (2014). Antimicrobial activities o®yzigium aromaticum L. (Clove).Int ResJ
Biological i, 3 (8): 22-25.

Nassan M.A., Mohamed E.H., Abedlhafez S., Ismail A (2015). Effect of clove and cinnamon
extracts on experimental model of acute hematogenqyelonephritis in albino rats:

immunopathological and antimicrobial stuiyt J |mmunopathology Pharmac, 28 (1): 60-68.

N'Guerssan K., Kadja B., Zirihi G.N., Traore D., Assi L.A. (2009). Screening phytochimique de

quelques plantes médicinales ivoiriennes utilisgegpays Krobou (Agboville, Céte-d’Ivoire)n Sci

www.iaset.us edit@iaset.us



68

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Tabak Souhila & Doukani Koula

Nats, 6(1) :1-15.

Nostro A., Cellini L., Di Bartolomeo S., Di CampliE., Grande R., Cannatelli M.A, Marzio L.,
Alonzo V. (2005) Antibacterial effect of plant extracts again$tlicobacter pylori. Phytother Res,
19(3):198-202.

Oyaizu M. (1986). Studies on product of browningaction prepared from glucose amingon J
Nutr, 44 (s): 307-315.

Owen P.L., Johns T.(1999) The xanthine oxidase inhibitory activity of northstern North American
plant remedies used for godtEthnophrmac, 64(2): 149-160.

Phatak R.S., Pratinidhi A.K., Henri A.S. (2015). Screening of some Indian household spioes f
comparative studies of antioxidant and antiradalvities by usingn vitro models.Asian J Pharm
Clin Res, 8(2):431-438.

Ruggiero P., Tombola F., Rossi G., Pancotto L., Laatti L., Del Giudice G., Zoratti M. (2006).
Polyphenols reduce gastritis inducedHbsticobacter pylori infection or vac A toxin administration in
mice. Antimicrob Agents Chemother, 50(7):2550-2552.

Shan B., Cari ZY., Sun M., Coreke H. (2005). Antioxidant capacity of 26 extracts and
characterization of their phenolic constituetser Chemi Soc, 53 (20): 7749-7759.

Shirin A.P.R., Jamuna P.(2010). Chemical composition and antioxidant properof ginger root
(Zingiber officinale). J Med Plant Res, 4(24) : 2674-2679.

Singleton V.L., Rossi J.A. (1965). Colorimetry of total phenolics with phosptaybdic
phosphotungstic acid reagensn J Enol Mtic, 16 (3):144-158

Sofia P.K., Prasad R., Vijay V.K., Srivastava A.K.(2007). Evaluation of antibacterial activity of
Indian spices against common foodborne pathodend Food Sci Technol, 42(8): 910-915.

Stamatis G., Kyriazopoulos P., Golegou S., Basayiais A., Skaltsas S., Skaltsas H2003).In vitro
anti-Helicobacter pylori activity of Greek herbal medicinesEnthnopharm, 88(2-3):175-9.

Sudan R, Bhagat M., Gupta S., Chitrarakha Devi T(2013). Comparative analysis of cytotoxic and
antioxidant potential of edibl€innamomum verum (bark) andCinnamomum Tamala (Indian bay leaf).
Free Radic Antioxi, 3(S): 70-73.

Sultana B., Anwar F., Mushtag M., Islam M., Iraz S.(2014).In vitro anti mutagenic, antioxidant
activities and total phenolics of clovBygygium aromaticum. L). Pak J Pharm Sci, 27(4): 893-899.

Tang Y., Zhao A.(2001). Study on the Flavone Content of Buckwh&&chuan Agric Univ, 19: 352—
354.

Impact Factor (JCC): 3.2816 NAAS Ratj 3.73



Anti- Helicobacter Pylori Activity of Three Medicinal Plants (Cinnamomum zeylanicum, 69
Syzygium aromaticum and Zingiber officinale)

38. Virendra V.P, Shalini T., Nirmala K., Chetan N., Kalpagam P. (2013). In vitro evaluation of
antioxidant and antimicrobial activity of spice edts of ginger, turmeric and garlidPP, 2 (3): 143-
148.

39. Yesilada E., Gurbuz I., Shibata H.(1999). Screening of Turkish anti-ulcerogenic fodmedies for
anti-Helicobacter pylori activity. J. Enthno pharm, 66 (3): 289-293.

40. Womeni H.M., Djikeng F.T., Tiencheu B., Linder M. (2013). Antioxidant potential of methanolic
extracts and powders of some cameroonian spicésgdaccelerated storage of soybeanAily in Bio
Chem, 3(3): 304-331.

41. Wong C., Li H., Cheng K., Chen F,(2006). A systematic survey of antioxidant acyivof 30 Chinese

medicinal plants using the ferric reducing antiexitpower assafood Chem, 97(4): 705-711.

42. Zheng W., Wang S.(2001). Antioxidant activity and phenolic compasit in selected herbs. Agric
Food Chem, 49 (11): 5165-5170.

www.iaset.us edit@iaset.us






