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ABSTRACT

The effect of four extracting solvents [acetone, methanol, aqueous methanol (methanol: water 1:1) and water on
[6]-gingerol content in two different spicess Ginger Rhizome (Zingiber officinale) and Alligator pepper seed
(Aframomum melegueta) were investigated. The extracts, were analyzed with the Gas Chromatography-Mass
Soectrometer (GCMS) QP-2010, Shimadzu Analytical Instrument. In both spices studied, the acetone extracts shows
highest content 6-Gingerol (7.39%w/w and 7.32%w/w for Ginger and Alligator pepper respectively). The water
extract has the lowest content of 6-Gingerol (4.58%w/w and 2.86%w/w for Ginger and Alligator pepper
respectively). In all cases, Ginger rhizome gave the highest 6-Gingerol content.
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INTRODUCTION

Recovery of antioxidant compounds from plant matsris typically accomplished through different raxtion
techniques taking into account their chemistry anéven distribution in the plant matrix. For instansoluble
phenolics are present in higher concentrationbeénouter tissues (epidermal and sub-epidermaldayérfruits and
grains than in the inner tissues (mesocarp and) li]p Solvent extraction is most frequently usedhnique for
isolation of plant polyphenol compounds (6-gingerdiowever, the extract yields/concentration of flant
materials are strongly dependent on the naturextvh@ing solvent, due to presence of differentypbenolic
compounds of varied chemical characteristics ardripies that may or may not be soluble in a pattc solvent.
Polar solvents are frequently employed for the vecp of polyphenols from a plant matrix. The mositable of
these solvents are (hot or cold) aqueous mixtwataming ethanol, methanol, acetone, and ethybted?2].

Alligator pepper seed (Aframomum melegueta) andg&irrhizome (Zingiber officinale) both in the fagniof
Zingiberaceae are renowned for their multiple miedic pesticidal, insecticidal and antimicrobial eas
Traditionally the seeds of Aframomum meleguetai@@llor pepper) are chewed to cure dysentery, aadhdia [3].
The essential oil from Aframomum melegueta has litdd activity against gram positive and gram niegat
bacterial as well as candida albicans. The oleomsntains volatile oil, which is rich in sesqufiene hydrocarbons
humulene,a- and $ caryophyllene (together 83%) and their oxides dtbgr 9%) [4]. In the acetone extract of
Aframomum from Ghana, the following hydroxyarylatkemes were found ; 1- (4-hydroxy-3-methoxyphenyl) —
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decan-3-one (called (6)-paradole), 1-(4-hydroxy-@hoxyphenyl)-3-hendecan-3-one (called (7)-pargdalel 1-
(4-hydroxy-3-methoxyphenyl)-3-deca-4-ene-3-oneléch(6)-Shoagole) in approximately equal parts [5].

In addition to the above medicinal purposes, theiém Hawaiian medicine recommends the use of Bewi
officinale primarily to treat motion sickness, anflammation related ailments [6,7,8,9].

Ginger also contains volatile oil rich, pungentpiples (gingerols and shoagole); as well as Zimger Ginger oil
contains as its major components the sesquiterpgdmcarbons and alcohols, and aldehydes (e.ggutuekne,
camphene, linalool etc) methylheptenone and girgana others [10].

However, the active compound of interest in botlraAfomum and Zingiber officinale for this study ket
hydroxarylalkanone such as 6-gingerole{5-hydrox)~4téradole} 6-Gingerol has been structurally ddmmtias 5-
hydroxy-3-methoxypheny-3-decanone with moleculaighe294.38 [11]. It is the major phenol and masportant
of the pungent principle which is extracted frone tnizome of Zingiber officinale and seed of Alligapepper
(Aframomum Meleguetta). It is believed that the gemt principles from Alligator pepper as relatedthiat of
ginger are thermally labile and two degradatiorhpatys have been identified-.[A] Retrol-aldol consation to
zingerone and the appropriate aldehyde and [B] Detipn to shogaols [12]. These are indications Ghgingerol
is sensitive to certain processing conditions [13].

It is important to establish appropriate means valwate and quantify effective polyphenolic prifegp of
medicinally or economically viable plant materialthe present study therefore was conducted withntlaén
objective of investigating the most effective saitvdor extracting potent phenolic compounds (6-ghad) and
comparing the content of [6]-Gingerol in both sgidevestigated.

MATERIALSAND METHODS

Sample Collection

The ginger and alligator pepper samples were ofdafinrom the local market in Kaduna and Abia stdiee
experiments were carried out at both National Resetstitute for Chemical Technology, Zaria, Kaduand
Ahmadu Bello University, Zaria Kaduna.

Sample Preparation and Extraction

Each of the dried samples was pulverized by usimpgar and pestle. Approximately 1g of each puhet sample
was weighed and placed in a 50ml volumetric flaskasately with acetone, methanol, distilled waserd 1:1
water-methanol mixture as extracting solvents. $bkents were allowed to percolate the materialghvivere
soaked in it for two days before collecting therast. The extracts were filtered to prevent colusiockage and
then concentrated under vacuum by air suction,guiboratory Rotavapour [type 349/2 (Corning) w8tuart
water bath | RE300B|] [14]. The concentrated eldraere treated as crude ginger and alligator peple®resin
extracts. The spectra and quantification of thelerileoresins was made using the GCMS.

Preparation of Standard and I nstrumentation

The standard [6]-gingerol used was obtained frono&tiem (China). A stock standard of 2.0mg/ml wasppred
by accurately weighing 20mg (+0.01mg) of [6]-gingleinto 10ml volumetric flask dissolved in 7.0ml wfethanol
and diluted to mark.

The stock standard was diluted serially to creat@ramum of a four point standard curve. Standahatidns of the
stock are 2.5:10, 1:10, and 0.5:10 using methd@wimaking a single injection of the standard pragians, a plot
of standard peak areas versus standard concengratias created with the origin ignored [14].

GC-MS analyses were carried out by using a Shima@apan) GCMS-QP2010 gas chromatography mass
spectrometer with electron impact ionization madéth a RESTEK USA RY-5MS (30m x 0.25mmid x 0.25um
film thickness) column, operating conditions for @@re as follows: helium (99.999%) was used aderagas at a
constant flow rate of 1.58ml/min; injection tempera was 250°C and interface temperature was 280tCsplit
ratio 1:0. Temperature programming was: 80°C, 2r8ids200°C, 9°C/min for 4min; 200-280°C, 10°C/mirr fo
5min. The mass spectra analyses were performe@keatahd an ion source temperature of 200°C.
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RESULTSAND DISCUSSION

[6]-gingerol is found to be soluble in most orgasilvents, but the extraction efficiency varieshwitifferent
solvents as shown in Table 1. The percentatag6]dbingerol in Ginger rhizome had a higher 6-Girgjerontent
of 4.58% w/w in the water extract while Alligatoefper seed had a lower percentage of 2.86% w/w.s&he is
the case for a 1.1 methanol:water extract whiclgearbetween 5.15% w/w to 3.79% w/w 6-Gingerol conie
Ginger rhizome and Alligator pepper seed respégtivia the water extract for both spices there isnarked
significance difference in the gingerol componesu, also is the 1:1methanol:water extract. The higiadues

observed in the 1:1 methanol:water extract istatted to the polarity index of methanol and watéich are 6.6
and 9 respectively.

Table 1. [6]-Ginger ol content of the Ginger and Alligator pepper analyzed

) Ginger Alligator pepper
Extraction solvent Molg  %wiw  Mglg  Ybwiw
Acetone 73.35 7.39 73.20 7.32
Methanol 56.85 5.69 71.70 7.17
1:1Methanol:Water 51.45 5.15 37.90 3.79
Water 4575  4.58 28.60 2.86

From Table 1, the ginger rhizome (Zinbiber offidejashows the highest [6]-gingerol content as caegavith that
of the Alligator pepper seed (Aframomum melegustajlied. Based on the extraction solvent usedpaeewith a
polarity index of 5.4 prove to be more efficiemce it gave the highest concentration level o®%3w/w and
7.32%w/w for ginger rhizome and Alligator peppeedeespectively.

In general, it was observed that [6]-gingerol emttis slightly higher in ginger rhizome than inlig&tor pepper
seed. Figure 4, summarised the concentrationstiariaf [6]-Gingerol in both spices as a functiohvarious

extraction solvents. Figure 1 shows the Chromatagaad mass spectrum for 2.0mg/ml Standard [6]-Goige
figure 2 shows the Chromatogram, Mass Spectrum kbdion Curve of 6- Gingerol in Alligator peppécetone

extract) APA and figure 3 shows the Chromatogranas$/Spectrum & Calibration Curve of 6- Gingerol in
Ginger(acetone extract) GGA.
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Figure 1. Chromatogram and mass spectrum for 2.0mg/ml Standard [6]-Ginger ol
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Figure 4. show 6-Gingerol content in Ginger & Alligator Pepper extracted with various solvents
GGA= Ginger (acetone extract), APA = Alligator pepper (acetone extract),; GGM= Ginger (methanol extract), APM= Alligator pepper
(methanol extract); GGW= Ginger (water extract), APW= Alligator pepper (water extract); GGWM= Ginger (water: methanol extract)
APWM= Alligator pepper (water: methanol extract)

CONCLUSION

Ginger and Alligator pepper are potentially veryeefive phytomedicine in treating a wide variety ilhfiesses.
Efficient extraction of potentially and practicallyeneficial compounds from ginger and Alligator pepis an
important step in understanding and efficient Usésanedicinal properties.

It was found that the oleoresin extracts from gingézome and alligator pepper seed via differextragtion
solvent followed by GC-MS analysis yield 6-Gingepaintent at different level in both spices depegdim the
solvent used. Based on the extraction solvent usegtpne extract gave the highest concentratiosl lefv7.39%
w/w for ginger rhizome as compared to 7.32% w/w dbligator pepper seed. Thus the lower range vaes
observed for the water extract ranging from 4.588 for ginger rhizome and 2.86% wi/w for alligategper seed.

From these report findings, it can be concludedtti@concentration of 6-Gingerol in Ginger rhizoiméigher than
that of Alligator pepper seed and acetone extraee @ better extraction efficiency in both spices.
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