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ABSTRACT

Zingiber Officinaleis a common condiment for various foods and bewvesagnd a long history of important
Traditional Medicine herb for the treatment of starh disordersThe constituents present in ginger have potent
antioxidant and anti-inflammatory activities. Thedy deals with antimicrobial activity of Zingib@&fficinale (ZO)
extract and their phytochemical composition. Phlgeonical screening revealed the presence of alksj@dponins,
tannins, flavonoids, terpenoid and phlobotannims both the extracts. The GO extracts were obtaimgdokhlet
apparatus and their chemical profile was determitfe@dugh GC and GC-MS analysissulted in the identification

of 40 compounds in methanolic and 32 compoundghanelic extract. Their antimicrobial activity weested
against nine microorganisms that cause various aliee in human. Zingiber extracts showed selective
antimicrobial activities.

INTRODUCTION

Herbal medicines are also in great demand in tireldped world for primary health care because eirtafficacy,
safety and lesser side effects. India despiteidts traditional knowledge, heritage of herbal médis and large
biodiversity has a dismal share of the world macket to export of crude extracts and drugs.

Ginger, the rhizome o#ingiber officinale is one of the most widely used species of thegaginfamily
(Zingiberaceae) and is a common condiment for warioods and beverages. It has a long history aficimal use
dating back 2,500 years in China and India for gk such as headaches, nausea, rheumatismpltsd@inger
is native to Southern Asia, but it is now extenivaultivated in Jamaica, Nigeria, China, Indiaji,Fsierra Leone
and Australia.

The anti-inflammatory properties of ginger haverb&a@own and valued for centuries. The original disry of
ginger's inhibitory effects on prostaglandin biawsis in the early 1970s has been repeatedly rowedi. This
discovery identified ginger as an herbal medicpralduct that shares pharmacological properties mati-steroidal
anti-inflammatory drugs. Ginger is a strong antidaxt substance and may either mitigate or pregeneration of
free radicals. It is considered a safe herbal nieeliwith only few and insignificant adverse/sidéeefs.
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The approved modern therapeutic applications fogegi are supportable based on its history of useveh
established systems of traditional and conventiomakdicine, extensive phytochemical investigations,
pharmacological studies in animals, and humanaairstudies.

The aim of the present study is to evaluate theqaiemical characterization of the methanol andrethextract of
Zingiber officinalewith GC-MS and check the antimicrobial activityaagst various human pathogens.

MATERIALSAND METHODS

Plant M aterial
Ginger rhizomes were collected in March 2011 fréva tarm near of Jaipur Rajasthan. Collection werfopmed
by pulling plants out of the soil and transferrthgm to sealable plastic bags.

Sample Preparation

The rhizomes were washed to remove soil from télg fipeeled and washed again in clean water. Afteshing
the rhizomes dried, powdered and submitted to ssbee extraction by sokslet apparatus with 100%rethand
methanol at room temperature. All the extract vil@sed through membrane filter and then the exitaietd in room
temperature. The dried extract further dilutedhie tthanol and methanol respectively .The extraets further
sterilized by filtration (0.22um), for GC-MS study.

Gas Chromatography and Mass Spectroscopy Analysis

The qualitative and quantitative compositions @& #icoholic / ethanolic fractions were studied bg-8S on a
GCM spectrometer( shimadzu) consisting of an GCA§ds chromatograph and an GC-MS QP2010 plus G& mas
spectrometer in Jawaharlal Nehru University, NedhD&€omponents were separated on Rtx -5MS quanpilary
column (60m x 0.25mm) with crossbond R 5% diph&%#6 dimethyl polysiloxane stationary phase. In the
temperature program :80 d C for 1 min. then inadas 188 C at a rate of 10C /min and kept for 4 minutes, then
with 15d C / min. to 300d C and kept for 17 minuteample injection volume was 0.3 uL  with &tsatio 1:20,

run time 35 minutes and pressure at the columr ¥68.3 kPa with helium carrier gas at 1.21 ml/ffomrate.
Compounds were identified by comparison of masstspe&vith those in the Wiley and NIST Libraries.

Phytochemical screening of extract
The method described [4, 6, 7] with slight modifion were used for screening of alkaloid, stespid
phlobotannins, flavanoids, glycosides, saponimgitaand terpenoids

Alkaloidstest

5g each of the ginger extracts and 5ml of honey stiaed with 5ml of 1% aqueous hydrochloric acida steam
bath. 1ml of the filtrate was treated with few dsopf Draggendoff's reagent. Blue black turbidityves as
preliminary evidence of alkaloids.

Saponinstest
5g each of the extracts and 5ml of honey was shakitndistilled water in a test tube. Frothing whipersists on
warning was taken as preliminary evidence of tles@nce of saponins.

Tannins
5g each of the extracts and 5ml of honey was dtiwigh 100ml distilled water and filtered. Ferriblaride reagent
was added to the filtrate. A blue-black or blueegrerecipitate determines the presence of Tangins [

Phlobotannins test
Disposition of red precipitate when an aqueousaextof the test samples was boiled with 1% hydaréhlacid
determines the presence of phlobotannins [2].

Flavonoidstest

5ml of diluted ammonia solution was added to aqaefiitrate of the test samples followed by the &ddi of
concentrated 80;. A yellow coloration observation determines theggnce of flavonoids.
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Cardiac glycosides (keller-killiani test)

5g of each of the extracts and 5ml of honey wasotiied in 2ml glacial acetic acid containing a dafpferric
chloride solution. This was underplayed with 1mhecentrated E50,. A brown ring of the interface indicates a
deoxy-sugar characteristic of cardenolides. A Yidleg may appear below the brown ring, while ie ticetic acid
layer, a green ring may form just gradually sprésedughout this layer [2].

Steriods
2 ml of acitic anhydride was added to 0.5 g ofastttrand 2 ml of sulphuric acid was added by thessif the test
tube and observed the colour change from viol&uwe-green.

Terpenoids ( Salkowski test)
To 0.5 g of the extract, 2 ml of chloroform was eddConc. HSO, (3 ml) was carefully added to form a layer. A
reddish brown coloration of the interface indicates presence of terpenoid.

Antimicrobial assay

The antimicrobial activity of Ginger Methanolic darethanolic extract against various human pathogeas
determined by broth dilution method [5] . Gingetragts concentration was measured by spectroph&tongerial
double dilutions were made in Brain Heart Infusi@Hl) broth. A sample (100uL) of each concentrativas
pipetted into the corresponding well of a sterilienudilution tray. Bacterial suspensions from armght culture
were standardized to 0.5 McFarland (1.5 X 108 CRUInusing an API turbidometer. A 1:20 dilution waiside to
give a bacterial suspension of approximately 6 8 OFU mL-1. A sample (10uL) of the bacterial sugiem was
added to each well giving a final suspension of#& CFU mL-1. Tray was incubated al@7or overnight. Next
day these serial diluted samples were inoculateNwtnient Agar and Mac Conkey Agar plate. Platesewfarther
incubated at 37 0 C for overnight. All experimewnisre run in duplicate. The minimum inhibitory centration
(MIC) was determined as the lowest concentratioextfact that showed no visible growth in broth modilution

tray and showed mild growth when sub cultured snitable solid medium.

RESULTSAND DISCUSSION

Identification of Components

Interpretation on mass spectrum GC-MS was conduugidg the database of National Institute Standard
Technology (NIST) having more than 62,000 pattefi spectrum of the unknown component was compaitid
the spectrum of the known components stored imNMi$T library. The Retention time, Name, Moleculagight and
Structure of the components of the test materigiewscertained.

The GC-MS study ofZingiber officinale have shown many phytochemicals (Table 1) with péRlgure 1) which
contributes to the medicinal activity of the plant

Analysis of the chemical composition of the extrbgt GC-MS facilitated the identification of compare in
Ethanol Extract (Table I)he major compounds identified in Ginger Ethanolr&st werea Gingiberene(20.57%)
andp Seiquphellandrene (12.71%),Curcumen (11,27%),Cyclo Hexane(10.61%)-ernesene(9.77%) The other
compounds were Cis-6-Shagole (7.45%), Gingerct6@), Gingerol (1.98%) and many more.

The GC-MS study of Methanol extract was performadiiie identification of the compounds in the estréTable
2) The major compounds identified in extract wasingiberene (15.32%) Seiquphellandrene(11.80%),2,6,10

Dodecatrien-1-ol (8.29%y, Fernesene(8.22%),Curcumen(8.11%)Y Cadinene(2.13%) and many more.
Comparable results were obtained but from petroletirar extract [9, 3].

Phytochemical screening

Phytochemical screening of Ethanolic and Methanplent extract showed presence of alkaloid,phlatates,

flavanoids, glycosides, saponins, tannin and tesjplsnand absence of steroids(Table 3).Similar teswere
obtained from ethanolic extract Bingiber officinale[8].
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Table 1: Quantitative biochemical analysis of 100% ethanolic extract of Zingiber officinate (Ginger roots).

S. No. RT Area% Name Molecular weight | Molecular Formula
1 7.434 1.06 Cineole 16H150 154
2 9.408 0.68 Camphol 16H150 154
3 12.364 0.23 Cycloisosativene 15824 204
4 12.435 0.48 Tricyclo [4.4.0.0.2,7] dec 3 epe 15HG4 204
5 13.434 0.35 Beta Farnesene 15HB4 204
6 13.634 0.27 2,6,10 Dodecatrien-1-ol 15K560 222
7 13.812 1.84 Spiro [4,5] dec-7ene 154 204
8 14.042 11.27 | a Curcumen GHa, 202
9 14.274| 20.57 | o Gingiberene GHos 204
10 14.352 9.77 | a Fernesene feHos 204
11 14.531| 10.61| Cyclo Hexane 15854 204
12 14.650 3.41 Y Cadinen 015H24 204
13 14.872 12.71 | B Seiquphellandrene 1624 204
14 15.050 1.15 | o Panosinsen feHos 204
15 15.509 1.09 Nerolidol B 16H60 222
16 16.932 0.74 Guaiol 16H,60 222
17 17.05( 0.27 Naphthalen CisHps 204
18 17.403 0.79 Rosifaliol 6H»,0 220
19 17.482 1.24 | B-bisabolol GsH260 222
20 17.904 0.73 Farnesol 3 158,60 222
21 19.743 0.33 Widdrol {eH260 222
22 20.786 0.24 Sobivol 16H:160 152
23 20.91¢ 0.21 2 Heptene, -methy-6-p-tolyl CisHp, 20z
24 21.146 0.93 Farnnesene epoxide 1sHe,O 220
25 23.229 1.64 2,5 Dibutyl Furane 128200 180
26 23.465 0.35 Nerolidol acetate 178260, 264
27 23.693 7.45 Cis-6-Shagole 1782403 276
28 24.207 4.46 Gingerol 182604 294
29 25.196 1.98 Gingerol 18260, 294
30 25.640 0.62 Capsaicin 1/8,7NO; 293
31 26.830 1.87 Trans-10-Shagole 21HG,03 332
32 27.343 0.67 | & Tocopherol GH10, 402

Table 2: Quantitative biochemical analysisof 100% methanolic extract of Zingiber officinale (Ginger roots)

S. No RT Area% Name Molecular Formula | MW
1 13.425 0.21 Beta Farnesene 15HG4 204
2 13.807 0.81 Spiro [4,5] dec-7ene 15134 204
3 14.037 8.11 | a Curcumen GHo2 202
4 14.265 15.32 | a Gingiberene GHo4 204
5 14.34¢ 8.2 o Ferneser CisHo4 204
6 14.525 8.29 2,6,10 Dodecatrien-1-ol 15KB60 222
7 14.645 2.13 | Y Cadinene CisHazq 204
8 14.868 11.80 | B Seiguphellandrene 1624 204
9 15.49¢ 1.52 Nerolidol B CisH60 222
10 16.838 0.90 Zingiberenol 181,60 222
11 16.925 0.99 Guaiol 1€H20 222
12 16.992 0.64 Dimethyl-3,8 Nonadien-2-ohe 11HGsO 166
13 17.196 0.76 Sesquisabinene Hydrate 1sHEO 222
14 17.393 1.48 Rosifaliol £H2,0 220
15 17.467 1.5¢ B-bisabolo CisH60 222
16 17.886 1.20 Farnesol 3 168,60 222
17 18.598 0.29 Germacron 1868,,0 218
18 19.385 0.70 2-Norbornanone 15640 220
19 19.441 0.83 Thiiofenchone 1d816S 168
20 19.645 0.31 Veridiflorol (cH260 222
21 20.11: 0.3¢ Dlepi aCedrenepoxic CisH240 22C
22 20.468 0.33 Methyl Icosanoate 214,02 326
23 20.783 0.24 Verbenol 3 Caren 23340, 342
24 20.907 0.32 | Ar-Curcumene GH0 218
25 21.145 0.95 Carveol 168160 152
26 21.73¢ 0.1f B-pinen, 3(acetylmethy Ci12H200 192
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27 22.054 0.46 Methyl linoleate 18815.0, 294
28 22.373 0.50 2,5 dibutylfuran 11,0 180
29 22.639 0.42 Decalin, 1-methoxymethyl 1245,0 182
3C 23.07¢ 0.2C Nerolidyl propionat Ci1gH300; 27¢
31 23.687 5.72 Cis -6-shagaol 1782405 276
32 23.917 0.98 - - -

33 24.018| 13.78| Gingirol @H2604 294
34 24.225 0.18 Nerolidyl propionate 188300, 278
35 24.639 0.20 2- Formythexadecane 17H3:0 254
36 25.19¢ 1.7¢ Lariciresino Cy0H240s 36C
37 25.453 2.36 Gingirol GH2604 294
38 26.812 1.42 Tran- 10 - Shagaol 21K5,05 332
39 27.144 3.13 | & - Tocopherol GH460, 402
40 27.251 0.48 Matairesinol 26812206 358

Table 3: Quantitative phytochemical analysis of crude extract of Zingiber officinale (Ginger roots)

Bioactive Principles

M ethanol extracts of ginger

Ethanol extracts of ginger

Alkaloids

+++

+++

Tannins

++

++

Glycosides

++

++

Saponin

+++

+++

Steriod:

Flavonoids

++

++

Terpenoids

+

+

+

+

Phlobotannins
Key = +++ abundantly present , + fairly present,+moderately present, — absent

Antimicrobial Assays

The findings of the present study revealed thagiber officinalecontain potent antimicrobial property against
tested microbes. The antimicrobial activity of tfinger extracts (Ethanol and methanol) was injtiaNaluated by
broth micro dilution method using four strains atfogenic bacteriéEscherichia Coli ATCC 25922, Pseudomonas
aeruginosa ATCC27853, Staphylococcus aureus ATORRZEnterococcus faecalis ATCC 292I)ese extracts
exhibited strong antimicrobial activity. The resuttbtained in the broth dilution assay regardigMIC range of
the tested microbes are shown in (Table 4). The Md@ge determined by Ginger ethanolic and metlh@eatract
were concentration dependent for all strains. Egridentical results were reported in this plamt via. different
methods as disk diffusion method [3] and wellusfbn method [1].

Table4 : Antimicrobial screening of Zingiber officinale extracts

Extract
Test microorganism Ethanolic M ethanolic
MIC range(mg/ml) | MIC range (mg/ml)
E. Coli 2.040.04 3.50+0.02
P. aeruginosa 2.04£0.01 1.75+0.09
S. aureus 2.0+0.02 1.75+0.08
E. faecalis 2.040.06 3.50+0.01
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