Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, 2@, 6(11):358-363

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRCS

Influence of processing parameters on the yield an@-gingerol content of
Zingiber officinale extract

Mohd Azrie Awang, Noor Amirah Azelan, Nurul Ain Aqgilla Wan Mustaffa, Ramlan
Abdul Aziz and Rosnani Hasham

Institute of Bioproduct Development, Universiti iielogi, Johor Bharu, Malaysia

ABSTRACT

Ginger (Zingiber officinale) belongs to the Zingiheeae family. The ginger rhizomes contain polyphen
compound (6-gingerol and its derivatives), whiclvéaaigh antioxidant and antimicrobial activitieshd aim of this
study is to determine the processing parametergHerextraction of ginger essential oil using hydistillation
method. The processing parameters, including tliecefof extraction time, solid to solvent ratio addying
temperature for the extraction of ginger essentidland 6-gingerol content. The essential oil prodd from
hydrodistillation extraction method were analyzemt 6-gingerol content by using High Performance uid
Chromatography (HPLC). The optimum processing patans obtained were extraction time of 90 minusesid-
to-solvent ratio of 1:20 and sample drying temperatat 50°C. The optimum parameter was determined based on
its maximum vyield and 6-gingerol content from gimnggtraction which were 7.02 % (w/w) and 35.3404/lmg
respectively.
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INTRODUCTION

Ginger gingiber officinal@ is a widely used herb and a food - flavouringragéts neutraceutical properties have
long been an interest to the food processing amadnpéceutical industries. The rhizome of gingerssdias a food
ingredient, as well as a traditional medicinal hesbtreat many diseases, including gastrointestisi@machic,
rheumatic disorders and muscular discomfort [1]e Tblatile essential oils from ginger extract cimtte to the
characteristic of flavour, varies from 1.0-3.0%.wé&ver the oleoresin, which responsible for the mmgmell of
ginger, varies from 4.0-7.5% and also possessestaniial antioxidant activity [2]. Among the repeesative
bioactive compounds in ginger, most of them arenkmas homologous phenolic ketones and exist as &d10-
gingerols with different lengths of their unbrandhakyl chains [3]. According to previous reseackige gingerols
have prominent cancer preventive effects agairstigaand colon cancén vitro [4,5] and skin cancen vivo [6].
Several studies revealed that the 6-gingerol hesnbfound to possess various biological activiteesl
pharmacological effects, including anti-inflammatoanalgesic, antipyretic, chemopreventive, angiege, and
antioxidant properties [7-9]. The chemical struetaf 6-gingerol as shown in Figure 1.
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Figure 1: Chemical structure of 6-gingerol

Previous studies have reported various extractiethous to obtain phytochemicals from ginger, sushigh-
pressure Soxhlet extraction [10], shaking (warmperatures) [11], reflux [12] and sonication [1Hpwever, this
study will be carried out to investigate the poinof hydrodistillation for the extraction of esgml oils from
Ginger gingiber Officinalg by evaluating the oil yield at various parametenditions and its quality by using
High Performance Liquid Chromatography (HPLC).

EXPERIMENTAL SECTION

Materials

Fresh gingersZingiber Officinalg@ were acquired from a local farm in Pahang, Makysn May 2014. The
standards 6-gingerol for high performance liquidochatography (HPLC) analysis were obtained fromoGtadex
Inc. (Irvine, CA, USA).

Optimization of essential oil extraction

In order to optimize the variable parameters ofawstion for achieving maximum essential oil yidide distillation
was conducted at three different parameter comditiwhich were solid to solvent ratio (1:20, 1:3@LQ1 1:50, 1:60
g/ml), different extraction time (30, 40, 50, 70,920 minutes) and different drying temperatui@ @, 50, 60 °C).

Analysis of sample

The extracted essential oil was recovered usir@aay evaporator, weighed and stored in vials &€ 4rior to the
analysis. The evaporation process was conductetO@t°C to remove the remaining of solvent in exwac
Extraction yield for essential oils were calculatesihg the following equation [14]:

amount of essetial oil (g)obtained

Yield of essential oil (%) = x 100

amount of raw materials (g)used

The extracted essential oil samples were analygagsing HPLC. 6-gingerol was selected as the quadidicator
for this research. The system consists of Wate@s®&tem Controller, Waters 2996 Ultra- violet ((étector and
equipped with Waters 717 Autosampler. Waters 29%6détector detects chemical compounds that passighr
HPLC column and sent the data to the computerriatyais. Column Oven was used to maintain the teatpes of
column during analysis.

A Phenomenex Luna C18 100A column (250 mm x 4.6 famm particle size, USA) was used as a stationary
phase. The chromatographic profiles were obtairsgugua reversed-phase C-18 column at flow rate @friL/min

at room temperature and the extract was eluted avittocratic system of 65% Acetonitrile gEN and 35% Acetic
acid. The mobile phase combinations were selettemigh optimization for better separation of comuisiand
shorter time. The detection wavelength chosen vaisriZn because the detection of 6-gingerol sensétvehat
wavelength. The experiments were done in triplictee concentration of 6-gingerol were reportechgiL (ppm).
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RESULTS AND DISCUSSION

Effect of extraction time on yield

From the graph in Figure 2, the amount of esseatiglield does not increase after 90 minutes. graph showed
that most of the essential oil was collected witBthto 90 minutes with 1%, 5%, 6%, 6.7% and 7%peetvely.

The hydrodistillation method reaches the higheseetal oil yield of 7% w/w when the extraction @mvas 90
minutes.

Yiekd (3w fuv)
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Figure 2: Extraction yield of essential oil at diferent extraction time at 50 °C and 1:20 g/ml raticsolid to solvent

A similar observation was reported by Aburahmenal 2013 in their study extraction and characternzatof
essential oil fromZingiber Officinale Roscoe andCymbopogon citratedy using the Microwave-Assisted
Hydrodistillation [14]. The extraction process iaases at the beginning, but gets slow graduallyptreasing the
extraction time because the cutting material isitétdd to the high temperature, the bioactive couomats in
essential oil started to degrade. According toeRial 2009, the extraction process of betel leaves wpil rat the
beginning, but slowed down as the process appmgobjuilibrium after 40 minutes [15]. As a restlte less
extraction time to finish the extraction processswafficient based on herb a plant was used inarebe
Nevertheless, further increases in the extractioe tcause over heat supplied to the sample andehés to the
drying up of volatile component in the essentitd {i6].

Effect of ratio solid to solvent on yield
The effect of different ratio solid of solvent ossential oil yield at fix time 90 minutes of exttiaa and 50 °C of
drying temperature was presented in Figure 3.

The mass of raw material that were used for thegxent was constant 10 g. Figure 3, showed tlahtghest

essential oil yield obtained at ratio 1:20 anddakéd by 1:30, 1:40, 1:50 and 1: 60 (g/ml) were 3%, 4.6%, 3%
and 2.8%, respectively. Therefore, it could be btohed that the essential oil of ginger is increasdwn the

amount of water as solvent was reduced. Sival. 2007 also reported that increasing of ratio swlidolvent above
1:20 (g/ml) could limit the extraction yield as essive solvent used of phenolic frénga edulis[17]. This implies

that the extraction yield is limited by the totabdable solute when excessive solvent is used.UBeeof excessive
solvent would also lead to the increases of eneoggumption during extraction process [18]
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Figure 3: Variation of extraction yield of essentioil at different ratio solid to solvent with fix time of extraction 90 minutes and 50 °C of
drying temperature

Effect of drying temperature on yield

The yield of essential oils was 4.7% (40 °C), 6.88@ °C), and 5.6% (60°C) as shown in the Figurégiit is
clearly seen from the Figure 4 the essential yidltldecrease when the temperature increases. teigiperature of
drying will denature the bioactive compounds ondhmgyer.

yield (% w/fw)
=9

40 50 &0
Temperature of drying

Figure 4: Variation of yield essential oil with different drying temperature at constant ratio solid b solvent 1:20 g/ml and time 2 h

Based on the previous studies of researchers eyasted that by increasing the drying temperatorddcreduce
the functional properties and bioactivity of fodsarauet al. 2006, reported that the functional propertiestiding
water retention capacity and fat absorption capadibrange's skin dried at 50 °C were higher thamples dried at
60 °C. These findings showed that the quality @& &ssential oil could be degradation under highptrature
drying above 50 °C [19]. The critical drying temaierre varies dependent on the extracts and reghioegttivity.
According to Vega-Galvez. (2008), reduction obsdrivethe retention of ascorbic acid in red bell pepwhen the
drying temperature rose from 50 to 80 °C [20].
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Identification of 6-gingerol in essential oil frooptimum condition

From the optimum condition of parameter which &etinute extraction time, 1:20 (g/ml) ratio solagolvent and
50 °C drying temperature the essential oil was tiled contain the 6-gingerol by using the HPLC.€eTh
chromatograms of essential oil from ginger extetshown in Figure 5. Based on the HPLC analysésyésults
indicated that the selected compound in esseritigixtracts was 6-gingerol by comparison with emé¢rstandard
and the retention time of 6-gingerol is 6.923. Thacentration of 6- gingerol under optimum conditis 35.3404
mg/L.
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Figure 5: The chromatograms of essential oil from igger extract at optimum condition
CONCLUSION

This research was conducted to investigate th@pednce of hydrodistillation method in the extrantdf essential
oil from Ginger Zingiber Officinal@¢ based on essential oil yield. The optimum conditfor this study was
obtained under 90 minute extraction time, 1:20 (pfatio solid to solvent and 50 °C drying temparat Then, the
concentration of 6-gingerol was 35.3404 mg/L hagerbanalyzed.
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