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ABSTRACT

Ginger (Zingiber officinale) is used as a spice and as a medicinal plant. It is especially known for its antibacterial
and antifungal activities. Many other pharmacol ogical properties are recognized to this plant. This study focuses on
the phytochemical and antimicrobial properties of essential oil of a sample of ginger collected from Meiganga /
Adamaoua region. The essential oil was obtained by steam digtillation using the conventional method. Its
fractionation by the method of Flash chromatography with pentane/petroleum ether gradient allowed separation of
the hydrocarbon fraction of the oxygenated fraction. The essential oil was then tested on Escherichia coli, Listeria
monocytogenes, Entercoccus faecalis, Bacillus cereus, Saphylococcus aureus, Pseudomonas fluorescens, Bacillus
subtilis, Candida lusitaniae, Candida tropicalis, Cryptococcus neoformans, Aspergillus flavus, Aspergillus
parasiticus strains for its biological activities. Twenty monoterpene and sesquiter pene compounds were identified in
the crude essential oil in the analysis by GC-FID method. Sx major components corresponding to camphene,
linalool, citronelal, geranial, a-terpineol and neral showed intense peaks.
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INTRODUCTION

Herbs and plants have been in use as a sources@ptdutic compounds in traditional medicinal systnce
ancient time. Medicinal plants play an importanerm traditional heath care systems as well amt@rnational
herbals and pharmaceutical markets. The mediciaklevof these plants lies in some chemical substatizat
produce a definite physiological action on the horbady. The most important of these bioactive darestts of
plants are alkaloids, tannins, flavonoids and phemompounds [1, 2].

Officinale (Zingiberaceae) is an important plant with sevetahomedicinal and nutritional values thereforeedus
extensively worldwide as a spice, favouring agert laerbal remedy. Traditionally, Officinale is usedn Chinese,
Arabian, Africans, India and many other traditiosgkstems to cure a variety of diseases viz, naugeaiting,
asthma, palpitation, inflammation, dyspepsia, lofsappetite, constipation, digestion and pain [8].last few
decadesZ. Officinale is extensively studied for its medicinal propertl®s advanced scientific techniques and a

296



Talla Emmanuel et al J. Chem. Pharm. Res., 2013, 5(7):296-301

variety of several compounds has been isolated fritv different parts of the plants and analysed
pharmacologically. The plant is reported for antirabial activity anticancerigenous, antioxidatiamtidiabetic
activity, hepatoprotective activity, and anti-inflanatory activity and immunomodulatory activities.

The purpose of this study is to evaluate the phhgatdcal characterization dfingiber officinale hexane extracts
with ethyl acetate, methanol, and ethanol. On therchand, evaluate antimicrobial activities ofessential oil.

EXPERIMENTAL SECTION

Plant materials

The plant material (rhizomes of Zingiber officingigas collected from a producer on July 22, 200Mé&iganga in
the Adamaoua Region.

Sample Preparation

The rhizomes were washed, cut with a knife and tthéed in sunlight for 2 weeks. The dried rhizonvesre
powdered using an electric grinder.

Analysis by Gas Chromatography (GC)

Chromatograph type GC-14B (Shimadzu) was used.cdhgounds in the essential oil were identified &y-ED.

For this, a mixture was carried out in a bottleainlefined proportion bottle of oil and hexane (J/By using a
micro syringe, 0.2 ul of the mixture is injectedoinhe chromatograph. The analysis was performed oon-polar
capillary column HP-5MS SULPELCO mark (5% and 95Pemyl methyl siloxane) and whose dimensions were:
length (30 m), diameter (0.32 mm), thickness ofiiee (0.25 mm). The applied temperature programns ¥ to
200 ° C at 5 ° C/ min, in the succession of 20236 ° C at 10 ° C / min and then maintained at 2@0for 10 min.
The injection was performed according to the spidde with a ratio of 1/10. The carrier gas wasogén at a
pressure of 50 kPa and a flow rate of 80 mL/mn. {Elneperatures of the detector and the injector waamtained
respectively at 250 and 200 ° C.

Phytochemical analysis of the plant extracts
Phytochemical properties of the plant extract wesded as follows: Terpenes and steroids Reagetitetinan-
Buchard: 1ml concentrated,§0O;, 20 ml of acetic anhydride, 50 ml of CHCI

In a test tube, a small amount of product is dissbin a suitable solvent. To the resulting solitiwas added a few
drops of reagents Lieberman-Buchard, triterpenes gorting with the reagent, a purplish color anel $terols a
bluish-green color.

Phenolic compounds: 1g extract was dissolved ifl 6fra solution of 1.5% DMSO and placed in a wdteth (37-
40°C) for 15 minutes. The solution was filtered a@hdirops of potassium ferrocyanides(ke (CN)g) 5% is
introduced into the filtrate. Obtaining a violeti@oindicates the presence of phenolic compounds.

Alkaloids
0.5 g of extract was dissolved in 10 ml of 2% sutfuacid for 2 minutes and the mixture is filteréddrops of
reagent Meyer were added to 1 ml of the filtratee Tormation of a white precipitate indicates aitpas test.

Flavonoids
1 ml of extract was dissolved in 2 ml of 1N NaOHheTpresence of a yellow color disappears immedgiatiéér the
addition of hydrochloric confirms the presencela¥/énoids acid.

Obtaining essential oil

Two thousand grams (2000 g) of powder material vireduced (weighed using an electronic scale tyjg¢tler-
Toledo.PB602-9) in the hydro distillation devicéagenger type) with 4 liters. The mixture was potler heating
for 4 hours at 100 ° C using a hot plate-type IR&Ee. After a while, the water vapors along witbrh the most
volatile compounds (components of the essentiahdiich are fused in contact with a refrigerant evhflows from
the tap water continuously. Heating is stoppedraftbours. The essential oil was collected, driedr@nhydrous
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sodium sulphate (N&0O,) and then stored at 4 ° C in a dark bottle tiglbtbsed to avoid organoleptic deterioration
caused by sunlight.

Antimicrobial tests

The activities of the essential oil were testedbatterial and fungal strains. The antimicrobiak t@ss done
according to the method of agar disk diffusion. Agaunts (PCA) to the count of bacteria in canndé end other
materials of sanitary magnitudes (American Pubkalth Association. Inc.).

Preparation: we mixe 23.5 g of the medium in oter bf distilled water. Mix well. Heated with fregat agitation
and boiled until complete dissolution. Dispersejupropriate containers and autoclave at 121 ° @5aninutes.

The essential oil was dissolved in DMSO (v / v:)1M pL of the solution was deposited on each of threglst6
mm discs that were in each petri dish. The gernteoimation pre culture was 10OFC/mL. A negative control was
performed with the dilution solvent, DMSO. The plter incubated at 37 ° C for 24 hours. The amgifli activity
was tested in Sabouraud Dextrose Agar (Formulaaianced peptone Nol, 10.0g / |, Dextrose, 40.Dédar
NO,, 12.0g /1) as the culture medium. Mycelial fragitsewere transferred to Petri dishes containing Sibended
with essential oil and measure its effect on mgtgiowth measured. The incubation lasted 48 hau2g ° C.

RESULTS AND DISCUSSION

Identification of the compounds

The essential oil was obtained by steam distiltatioth water and yielded 0.47%. This value is corapke to the
results of Nguefack et al (2004) [7] who obtainegledd of 0.5% essential oil of ginger sample cctiézl in another
Region of Cameroon. The tiny difference could bplaxed either by geographic location or by hartise. We
tested the essential oil on bacterial and fungalrst provided by the Microbiology Laboratory oEtENSAI (Table
1).

Table 1: Diameter of bacterial growth inhibition after 24 h

Strain Diameter of bacterial growth inhibition (mm)

E. coli 7.0+1.0

L.monocytogenes 5.0+0.81
P. fluorescens 4.,0+0.8

S aureus 4.0+0.80
B. cereus 23.0+£082
E. fluorescens 5.0+0.81
B. subtilis 5.33+1.24
A. flavus 25.0+0.5
A. parasiticus 11.0+1.(

C. tropicalis 12.0+0.81
C. lusitaniae 7.5+0.5

C. neoformans 12.5+0.5
Controls 0.0+0.0

The values reported in the table are the average of three replicates followed by standard deviations

Analysis of the crude oil by GC-FID has led to tigentification of twenty compounds (monoterpenesl an
sesquiterpenes). The identification was made bingahe retention times and by calculating the egponding
Kovats. The results were then compared with tha dbithe spectral library of essential oil of ginge

Splitting on an opened silica column

Four fractions were obtained after fractionation @pen silica column. 2 fractions, one of which exsolely
containing hydrocarbon compounds and the other exxgtgd compounds have been separated. The last two
fractions were mixtures of hydrocarbon and oxygediatompounds. Fractionl (1 mL) contains seven logdtbmn
products. Fraction2 (0.7 mL) contains twelve hydrbon and oxygenated compounds. Fraction3 (0.5aobjains

six hydrocarbon and oxygenated compounds.Factia®anil) contains only six oxygenated compounds.
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Table 2: Compounds identified in the crude essentiail

N° RT IK Name Molecular Weight Molecular Formula
1 | 11.533| 949]| a-Pinene 136 GcHie
2 11.95 970 | Camphene 136 GcHie
3 | 12.542| 1000 R-Myrcene 136 GcHie
4 | 13.117 | 102¢ | 6-Methylhep-5-er-2-one 12€ CgH140
5 | 13.508| 1044] Limonene 136 GcHie
6 | 13.667| 1052 Sabinene 137 GcHiz
7 | 13.817| 1059 Cineole 154 GoH1:0
8 | 15.642| 1131 Nonan-2-one 142 GH150
9 15.817| 1137 Linalol 154 GoH150
10 | 17.62% | 119¢ | Citronella 154 CioH160
11 | 20.58: | 1277 | a-Terpineo 154 CioH1e0
12 | 21.85| 1310 Neral 151 GoHi1s0
13 | 23.017| 1338 Geranial 152 GoH1c0
14 | 23.525| 1350 Nerol 154 GoH1:0
15| 26.117| 1413 Tridecan-2-one 162 15KBs0
16 | 30.23 | 1512 | 1-(1,5-dimethylhe-4-enyl)-4-methylbenzer 204 CisHag
17 | 30.47¢ | 151¢ | o-Zingiberen: 204 CisHps
18 | 30.742| 1524 [R-Bisabolene 204 GsHas
19 | 31.942| 1553 E-R-Farnesene 204 1sHEy
20 | 34.242| 1609 Nerolidol B 222 GsH2s0
Table 3: Compounds identified in fraction 1
N° RT IK Name Molecular Weight  Molecular Formula
1 | 11.53: | 94¢ | o-Pinent 13€ CioHae
2 11.95 | 970 | Camphene 136 GoHie
3 | 12.542| 1000 | B-Myrcene 136 GoHie
4 | 13.508| 1044 | Limonene 136 GoHie
5 | 13.667| 1052 | Sabinene 137 GoHiz
6 | 30.475| 1518 | o-Zingiberene 204 GsHos
7 | 30.74: | 152¢ | R-Bisabolen 204 CisHaa
Table 4: Compounds identified in fraction 2
N° RT IK Name Molecular Weight  Molecular Formula
1 11.95 | 970 | Camphene 136 GoHie
2 15.817| 1137 | Linalol 154 GoH1:0
3 | 17.625] 1198 | Citronellal 154 GoH1s0
4 | 20.583| 1277 | a-Terpineol 154 GoH1s0
5 21.85 | 1310 | Neral 151 GoH1:0
6 | 23.017| 1338 | Geranial 152 GoH10
7 23.525| 1350 | Nerol 154 GoH1:0
8 | 26.117| 1413 | Tridecan-2-one 162 GsHz0
9 | 30.475| 1518 | a-Zingiberene 204 GisHag
10 | 30.742| 1524 | BR-Bisabolene 204 GisHaa
11 | 31.942| 1553 | E-B-Farnesene 204 GisHaa
12 | 34.242] 1609 | Nerolidol B 222 GsHz0
Table 5: Compounds identified in fraction 3
N° RT IK Name Molecular Weight  Molecular Formula
1 | 23.017| 1338 | Geranial 152 GoHi1c0
2 | 26.117| 1413 | Tridecan-2-one 162 GisH2s0
3 | 30.233] 1512 | 1-(1,5-dimethylhex-4-enyl)-4-methylbenzene 204 GsHas
4 | 30.475| 1518 | a-Zingiberene 204 GsHas
5 | 30.742| 1524 | R-Bisabolene 204 GsHas
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Table 6: Compounds identified in fraction 4

N° RT IK Name Molecular Weight Molecular Formu
1 15.817| 1137 | Linalol 154 GoHi50

2 | 17.625| 1198 | Citronellal 154 GoH150

3 | 20.583| 1277 | a-Terpineol 154 GoHi:0

4 21.8¢ | 131C | Nera 151 CioH1s0

5 | 23.017| 1338 | Geranial 152 GoH160

6 | 23.525| 1350 | Nerol 154 GoH1:0

Biological activities of extracts

Table 8a: Diameter (mm) of inhibition obtained fromextracts and essential oil

Extracts E.coli | L. monocytogenes | P.fluorescens | S aureus | B.cereus | E.fluorescens | B. subitlis
Essential oil 7.0+£1.0 5.04+0.8 4.0+0.8 4.0+0.8 288t 5.0+0.8 5.3+1.2
Aqueous extract 0.0+0.0 0.0£0.0 0.0£0.0 0.0£0.0 0.0 0.0£0.0 0.0+0.0
Ethanol extrac 0.0£00 0.0£C.0 3.0£0.0 7.0£0.6 | 21.0+0.¢ 4.0+00 4.040.¢
Hexane extra 3.5#05 2.0+0.¢ 3.320.f 5.0£0.¢ 4.3+1.2 7.320.f 2.0+00
Ethyl acetate extract  5.0+0.5 2.0£0.5 5.3+0.9 20.8+ 13.0+0.8 17.7+1.2 24.6x1.2
Methanol extract 0.0£0.( 3.7#0.5 0.0+0.0 0.0+0{0 040.0 0.0£0.0 0.0+0.0
Control 0.0+0.0 0.0+0.0 0.0£0.0 0.0£0.0 0.0+0)0 0.0 0.0£0.0

Table 8b: Diameter (mm) of inhibition obtained from extracts and essential oil

Extracts A.flavus | A parasticus | C.tropicalis | C.lusitaniae | C. neoformans
Essential o 25.540. 11.0+1.( 12.0+0.¢ 7.5+0. 12.5+0.
Aqueous Extract - - - - -
Ethanol extract - - - - -
Hexane extract 6.5+0.5 6.5+0.5 7.320.5 6.5+0.5 8.5+
Ethyl acetate extract - - - - -
Methanol extract 0.0+0.0 0.0+0.0 5.5#0.5 6.5+0.5 5+6.5
Contro 0.0+0.C 0.0£0.( 0.040.( 0.0£0.( 0.040.(

- : not tested. A. flavus : Aspergillus flavus, A. parasiticus : Aspergillus parasiticus, C. tropicalis: Candida tropicalis, C. lusitaniae : Candida
lusitaniae, C. neoformans : C. neoformans: Cryptococcus neofor mans.

Table 8c: Diameter (mm) of mycelial growth after 7days

Extracts Concentration (ppn]) Aspergillusflavus | Aspergillus parasiticus
Essential oil 500 10.5+0.5 16.5+0.5
Essential oil 750 0.0£0.0 7.5+0.5
Essential oil 1000 - 0.0£0.0
Control 0 84.5+0.5 87.5+0.5

- : minimum inhibitory concentration (MIC) reached before the value of the concentration

From the following results it can be noted thatyoedsential oil and ethyl acetate extract are adiyainst strains
tested. We were expecting a good activity of ethaxtract (polar solvent) and hexane extract thwsed the
largest number of compounds in the TLC. This wastin® case. The ethanol extract derived from hyistllation
residue. The heat treatment would have had an seleffect on the activity of the compounds. The &mtivity of
the hexane extract may result from interactionsvbeh the reactive sites of compounds that areikelyIto inhibit
bacterial growth or simply that these compoundsatohave a particular biological activity. Acti\es exhibited by
the essential oil and ethyl acetate extract haigeglus in the choice of column chromatographyettes search for
valuable bioactive compounds in the developmemincéntimicrobial agent.

The minimum inhibitory concentration (MIC) was &dton two fungal straingispergillus flavus and Aspergillus
parasiticus with concentrations ranging from 500 to 1000 ppwiycelial growth of Aspergillus flavus was
completely inhibited at 750 ppm after 7 days, whiilat of Aspergillus parasiticus is 1000 ppm.
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Phytochemical screening

Table 8d: Quantitative phytochemical analysis of aude extract of Zingiber officinale

Cf]reer:tlgal Hexane extrac{ AcOEt extra¢t Methanol extract agsexxtract| Ethanol extragt
Phenolic compouni +++ ++ - T T
Sterols et terpenoids - ++ ++ +++ ++
Alkaloids
Flavonoids - -

+: positive, ++: very positive, +++: abundant, - : absent

The phytochemical screening indicates that theaetdrcontain only phenolic, sterols and terpenomspounds.
This is consistent with data from the literatureieer. The alkaloids and flavonoids are absent irthed extracts.
Phytochemical and pharmacological investigationsedearlier orZingber officinale focused only on the organic
extracts and crude essential oil of the plant. Bhigly takes into account not only the evaluatibardgimicrobial
properties of organic extracts, crude essentialboil also the fraction of essential oil and pureiss isolated from
products that have been the subject of any studibsextracts oZingiber officinale in Cameroon.
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