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ARTICLE HISTORY ABSTRACT

Received Zingiber Officinale Roscoe or ginger has been foumal have characteristics

22 May 2017 that are beneficial to human beings for differentupposes. In this study,
oleoresins from both young and mature gingers westidied to evaluate

Received in revised forn their antioxidant and antimicrobial activity on comon airborne pathogenic
8 June 2017 microorganisms. The total phenolic and antioxidamontents were tested

using the Folin—Ciocalteu method and DPPH (2, 2-tlenyl-1-

Accepted picrylhydrazyl) scavenging activity assay respeefv Meanwhile,

22 June 2017 antimicrobial activity was determined using the digiffusion and minimum
inhibitory concentration (MIC) against two pathogeémn bacteria and fungi;

namely S. aureus, P. aeruginosa, C. albicans, andniger. Young ginger
oleoresin exhibits higher total phenolic content$29.5869 + 14.27 GAE) and

antioxidant activity (99.06 % + 1.41) than matureginger oleoresin. In the

antimicrobial study, the result showed that both wa@ and matured

oleoresins were able to inhibit the growth of commairborne pathogenic

bacteria. However, common airborne pathogenic fungere resistant to both
oleoresin of ginger extract. The oleoresin was aldesuppress the growth of

S. aureus at the low concentration of 1 mg/ml raththan P. aeruginosa at

10 mg/ml. Young ginger possess higher antioxidantdaantibacterial activity

than matured ginger.

Keywords. Zingiber Officinale Roscoe, oleoresin, antioxidaactivity,
antimicrobial activity, Folin—Ciocalteu method, DPP assay, pathogenic
microorganisms.

1. INTRODUCTION

The discoveries of potential plant based mediciaes increasing prominently due to the
adverse health and toxic effects of the synthetigsl (Bode & Miller, 2005). Researchers
are manipulating the traditional knowledge of nakyroducts and herbs passed down from
generations to generation, that show promisingceffef curing certain diseases; and for the
production of new drug. For example, aloe vera ififdar & Agaoglu, 2009), turmeric
(Chattopadhyay, Biswas, Bandyopadhyay, & Baner@)4), poppy plants or Papaver
somniferum (Alavijeh, Chishty, Qaiser, & Palmer08) orchids (Kong, Goh, L. S. Chia, &
T. F. Chia, 2003), honey (Alzahrani et al., 20123ack cumin or Nigella sativa L. (S. Singh et
al., 2014) and garlic or Allium sativum L. (Ekwen&eElegalam, 2005) were proven to have
high antioxidant and antimicrobial activity.
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Zingiber OfficinaleRoscoe is the botanical name for Ginger. It ha&nhhesed for thousands of
years as part of herb and spices, as well as fatian@l purposes in various cultures
throughout the world. Ginger has been cultivatedughout Southeastern Asia, China and
parts of Japan, Austria, Latin America, Jamaica Afrita (Sasidharan & Menon, 2010).
Oleoresin and essential oils of ginger have be&rnationally commercialized in food and
pharmaceutical processing (Z. Kamaliroosta, L. Kianasta, & Elhamirad, 2013). Ginger
rhizome volatile oil that exhibit antimicrobial adgty were found by many researchers
(Bellik, 2014; Sasidharan & Menon, 2010). The akheen found to be able to inhibit the
growth of both gram-positive and gram-negative &aat including Escherichia coli, Proteus
vulgaris, Salmonella typhi, Staphylococcus aurend &treptococcus viridian (Panpatil,
Tattari, Kota, Nimgulkar, & Polasa, 2013). Besidgsger can be used in the treatment of
bacterial infections due to its direct anti-micmbactivity (Islam, Rowsni, Khan, & Kab,
2014).

In this study, the evaluation of antioxidant andiraictrobial activity of both young and
matured oleoresin ofZingiber Officinale Roscoe on common airborne pathogenic
microorganisms were evaluated. This study will jtevinformation on oleoresin from ginger
to become an alternative natural resources usegktical applications.

2. EXPERIMENTAL
2.1 Plant material and sample preparation

Young and maturedZingiber Officinale Roscoe were purchased from Tunas Manja
Supermarket in Indera Mahkota, Kuantan, Pahang @nml 2015. The gingers were
thoroughly washed under running tap water to remdive They were then chopped into
small pieces and freeze dried. Finally, the samptegnger were ground into a fine powder
with a grinding machine.

2.2 Extraction of oleoresin

Oleoresin compounds were extracted from dry gimgewxder using the Soxhlet apparatus
method. Firstly, 8.0 g of each young ground sampleie weighed and placed inside a paper
thimble. The paper thimble was covered with cottmol and then loaded into the Soxhlet

extractor. Two hundred and fifty millilitres of nietnol were filled in a solvent vessel. The

sample was then extracted at the boiling point ethanol, at 64.7°C for 5 hours. The

processes were repeated until all the samples adracted and allowed to dry completely

using a vacuum rotary evaporator. All steps wepeatd by using matured ginger. Both

samples were stored in the dark at low temperg@dfi€) prior to the assessments of their
antioxidant and antimicrobial activities.

2.3 Total Phenolic Compound (TPC)

Total phenolic content was quantified using the iived Folin—Ciocalteu’s method described
by Pawar, Pai, Nimbalkar, and Dixit (2011). Theagssiixture was prepared using 0.125 ml
of standard gallic acid at different concentratiovith 0.250 ml of Folin—Ciocalteu reagent
and 1.25 ml of distilled water. It was then incudzhfor 10 min in the dark. After 10 minutes
1 ml 7% aqueous sodium carbonate and 1 ml of l@dtivater were added and the reaction
mixture was incubated in dark for 90 minutes atmo@mperature. The absorbance of the
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blue colour was read at 765 nm using methanol adstas blank on a UV / vis
spectrophotometer. Finally, the results were coegbdo the gallic acid standard curve and
expressed as mg/gallic or equivalent.

2.4 DPPH (2, 2-diphenyl-1-picrylhydrazyl) Scavengidctivity Assay

The antioxidant activities were determined as tleasare of radical scavenging using DPPH
assay. Ascorbic acid was used as the standard. milditres of methanolic solution of
DPPH (0.004% w/v) was mixed with 1.0 ml of diffete@oncentration of young and matured
ginger oleoresin. The mixture was then incubated@minutes in the dark. The absorbance
at 515 nm was measured using methanol as blankinfingtion percentage of DPPH (%
DPPH) is calculated as follows:

% DPPH Scavenging activity = [[ADPPH — ASample)DPH] x 100%
2.5 Test Microorganism

The microorganisms were provided by the Kulliyydtsoience, IUM Kuantan Campus. The
bacteria used for this study were Gram-positivep®tepcoccus aureus and Gram-negative
Pseudomonas aeruginosa. The fungi strains wardi@aalbicans and Aspergillus niger.

2.6 Disc Diffusion Method

The method described by Bellik (2014) was used dmc diffusion test with some
modifications. Blank discs were prepared using Wizt filter paper number 3 and were
sterilize using an autoclave machine at 121°C fnfinutes. The diameter of the disc was
approximately 6mm in diameter.

The blank discs were then impregnated with 10 pdheaf young and matured ginger
oleoresin and placed on the surface of the medmaviqusly inoculated with a suspension of
microbes. 10ul of 100% methanol was impregnatethéoblank disc as a negative control.
All the discs were allowed to dry and were consetlyelaced on the test plate. Tetracyclin
and nystatin antibiotic discs were used as posaosmrol for bacteria and fungi respectively.
The plates were subsequently incubated overnigB7 & and 30°C accordingly. Lastly, the
zone of inhibition was determined by measuringdiz@neter in mm of the clear zone around
each disc.

2.7 Minimum Inhibitory Concentration (MIC) Method

The incorporation method outlined by Alzahrani let(2012) and Bellik (2014) were used in
the determination of minimum inhibitory concentoati for young and matured ginger
oleoresin. Different concentrations of ginger oé=smn were prepared (1, 5, 10, 50, 150, 300
mg/ml). The blank disc (6mm in diameter) was immagd with 10 pl each of different
concentration of both oleoresins. Then all the sliseere allowed to dry and were
consequently placed on the test plate. Bactedafamgi plates were subsequently incubated
overnight at 37°C and 30°C accordingly. Minimumibitory concentration was determined
as the lowest concentration of ginger extractshiing the visible growth of each organism
on the agar plate.
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2.8 Statistical Analysis

All the experimental values were measured in tgiks (n=3) and was expressed as mean
values with their standard errors. Statistical ysialwas performed by Statistical Packages

for the Social Science Statistics (SPSS). Diffeeena statistical analysis of the data was

considered significant at p < 0.05.

3. RESULTSAND DISCUSSION
3.1 Total Phenolic Content (TPC)

Table 1 shows the mean absorbance from three aéiplis and the mean of the total phenolic
content ofZingiber OfficinaleRoscoe oleoresin extracts. In the present stuldpresin of
young ginger extracts exhibit higher value of tqthkenolic content (129.59 + 14.27 mg/qg)
compared to matured ginger extract (45.23 + 7.68)ing

Table 1: Total Phenolic Content of Young and Madu@deoresin oZingiber OfficinaleRoscoe

Oleoresin Extracts Mean Absorbance Total Phenolitent

(mg gallic acid equivalent/qg)

Young 0.4494 + 0.0495 129.5869 + 14.27

Matured 0.1546 + 0.0301 45.2335 + 7.682

The values were expressed as mean * standardidayiat3)

3.2 Antioxidant Activity of Zingiber Officinale Rosoe Extracts using Dpph Radical
Scavenging Activity Assay

Table 2 shows the Kgvalue of both young and maturgahgiber OfficinaleRoscoe oleoresin
extracts and the positive control (ascorbic aciwer value of 1G, indicates higher
antioxidant activity. According to Patel-Rajesh dpattel-Natvar (2011), Kg represents the
effective concentration of sample to be able tvspge 50% of DPPH radicals and the lower
the value, reflects a better protective mechanigainst reactive oxygen species (ROS).
There is a significant difference between thegyl@f young (0.0941 + 0.0032) and matured
(0.1888 + 0.0117Xingiber OfficinaleRoscoe oleoresin.

Table 2: I1G, Values of Both Young and Maturé&ingiber OfficinaleRoscoe Oleoresin Extracts and the Positive
Control (Ascorbic Acid)
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Samples 1Go (mg/ml)
Ascorbic acid 0.1258 + 0.0054
Young ginger 0.0941 + 0.0032*
Matured ginger 0.1888 + 0.0117*

The values were expressed as mean * standardidaviat3). Values within the same column are sigaiitly
different at p < 0.05

3.3 Antimicrobial Activity
3.3.1 Disc Diffusion Test

The screening of antimicrobial assay using the diSasion method showed that both young
and maturedZingiber Officinale Roscoe oleoresin extracts showed inhibition agains
Staphylococcus aure@ndPseudomonas aeruginoad100% concentration (Table 3).

Table 3: The Diameter of Zone of Inhibition for DiBiffusion Test

Micro Young Ginger  Matured Ginger + -
organisms (mm) (mm) Control (mm) Control (mm)
S. aureus 9.7+0.6 9.3+0.6 22.3+2.1 -
(Weak) (Weak) (Strong)
P. aeruginosa 7.3+£0.6 6.7 +0.3 11.7+15 -
(Weak) (Weak) (Weak)
C. albicans - - 14.2+1.3 -
(Moderate)
A. niger 140+£1.0
- - (Moderate) -
Note: — = No inhibition zone

However, no inhibition zone was found when bothoddsin extracts were tested against
Candida albicansandAspergillus nigerBoth young and maturegingiber OfficinaleRoscoe
oleoresin were considered to have weak antimict@wgvity. There was also no significant
difference between the inhibition zone on matuned young ginger oleoresin on bacteita
aureus and P. aeruginosa.The clearing zone o1$. aureuswas bigger compared tB.
aeruginosa.

3.3.2 Minimum Inhibitory Concentration (MIC) Test

The minimum inhibitory concentration (MIC) was datéened by making dilutions of
different extracts of garlic and ginger rangingnird mg/ml to 300 mg/ml. The results for
MIC test is illustrated in Table 4. There was ahiliition on the tested pathogenic bacte$a,
aureusandP. aeruginosawhile C. albicansandA. nigershow negative results. Both young

p-ISSN 1675-7939; e-ISSN 2289-4934
© 2017 Universiti Teknologi MARA Cawangan Pulau &g

39



ESTEEM Academic Journal % VS IREEE)

. UNIVERSITI
Vol.13, Special Issue, August 2017, 35-44 TEKNOLOGI

@ \ARA

and matured ginger oleoresin extracts were ablehibit the growth ofS. aureusas low as
1.0 mg/ml while 10.0 mg/ml fdP. aeruginosa.

Table 4: Minimum Inhibitory Concentration (MIC) dfngiber OfficinaleRoscoe Oleoresin Extract on Selected
Airborne Microorganisms

Extract Microorganisms Concentration (mg/ml)

1 5 10 50 100 150 200 300

Young ginger  S. aureus + + + + + + + +
P.aeruginosa - - + + + + + +
C. albicans - - — - — — — —
A. niger - — - - - - — -
Matured ginger S. aureus + + + + + + + +
P. aeruginosa - - + + + + + +
C. albicans - - - - — — - —
A. niger - - — - — — — -

Notes: + = positive result, there is inhibition zon
— = Negative result, no inhibition zone

In the present study, oleoresin of young gingeraextexhibits higher value of total phenolic
content (TPC), which was almost triple the TPC amt@i matured ginger extract. However,
the levels of TPC value for methanolic extract @tanedZingiber OfficinaleRoscoe reported
by Zachariah (2008) and youdgngiber OfficinaleRoscoe reported by Ghasemzadeh, Jaafar,
and Rahmat (2010) were different from the preséuatlys According to them, matured
Zingiber OfficinaleRoscoe possess higher TPC value than ydimgjber OfficinaleRoscoe.
This might be because of the differences in varétgingers used in this study. According to
Fahmi (2014), most of the ginger variety sold inld§aian markets are of Chinese variety.
Young ginger probably has more active compoundsh si8 phenolic compounds, because of
its freshness and age. Meanwhile, to reach its myatf eight to nine months, there might be
the degradation of phenolic compounds occurringaiured gingers, which result in low of
phenolic contents.

The antioxidant activity oZingiber OfficinaleRoscoe young and ginger oleoresin extracts
were tested using DPPH assay. In this study, tséip® control used was ascorbic acid. The
higher the percentage of percent inhibition (1%)e thigher the ability to scavenge free
radicals. Thus the higher the antioxidant actithigt the extract occupies. Based on the result,
percent inhibition (1%) value of youngingiber OfficinaleRoscoe extract was higher than
matured oleoresidingiber OfficinaleRoscoe extract and positive control, ascorbic acall
tested concentrations. This result states thatred&o of youngZingiber OfficinaleRoscoe

p-ISSN 1675-7939; e-ISSN 2289-4934
© 2017 Universiti Teknologi MARA Cawangan Pulau &g

40



ESTEEM Academic Journal % VS IREEE)

. UNIVERSITI
Vol.13, Special Issue, August 2017, 35-44 TEKNOLOGI

@ \ARA

was more active compared to the positive contretoebic acid and matured oleoresin
Zingiber Officinale Roscoe extract. Even at the lowest experimentalceatration (0.2
mg/ml), oleoresin extract of young ginger is mdrart 90%. This result signifies that solvent
plays the greatest role in extracting the bioacémgoxidant compounds in ginger extract. It
was stated that methanol extracts were the mosttefé DPPH radical scavengers compared
to acetone and ethyl acetate (Miliauskas, Vensksit@ghvan Beek, 2004). Thus, this finding
supports the previous study by Miliauskas et &00@ where both of the oleoresin extracts
were extracted using methanol as their extractolgest gave great amount of antioxidant
compounds, from both young and matured oleoresin.

The 1Gs of young oleoresin was better than synthetic aidants, ascorbic acid and matured
Zingiber OfficinaleRoscoe oleoresin extract. This shows that oleerekiyoungZingiber
Officinale Roscoe is more effective as an antioxidants agd®@S than a well-known
antioxidant, ascorbic acid. The higher amount aabtive compounds present in the young
Zingiber OfficinaleRoscoe oleoresin affects excellent ability to scae free radicals. This
study also corresponds to the previous study bys&@haadeh et al. (2010) where the ginger
extracts show promising kgvalue even at young age.

In this study, young and maturé&dngiber OfficinaleRoscoe rhizome were extracted using
methanol. According to G. Singh et al. (2008), raatil is the most suitable solvent that is
able to extract a high amount of oleoresin compeuwantd methanol is able to extract active
compound such as tannins, alkaloids, glycosidgmatis and terpinoids. Nevertheless, the
compounds that exist in both extracts have not lebksndated in this study. In the future, it is
best to screen and indentify compounds involvedfiacting the antioxidant activity of the
ginger oleoresin.

Result in Table 3 was in accordance with the previstudy conducted by Bellik (2014), that
reported ginger oleoresin showed antimicrobialvaes againstS. aureusand was inactive
againstA. niger. However, in the present study, ginger oleoresintrealicted the study
conducted by G. Singh et al. (2008), whereby thbgeoved antimicrobial activities on
oleoresin methanolic extract agaiAstnigerbut there was no inhibition zone against bacteria,
S. aureusandP. aeruginosalt is believed that origin oZingiber OfficinaleRoscoe affects
biological properties of phytochemical becausegtuely conducted by Bellik (2014) where
the Zingiber OfficinaleRoscoe used was Chinese origin while G. Singh. €2@08) studied
Indian varieties. Table 4 also states the strenfyimtimicrobial activity for all extracts. Both
oleoresin extracts can be have weak antimicrobd@ivity against S. aureusand P.
aeruginosa This result also contravenes with the study cotetlu by Joe, Jayachitra, and
Vijayapriya (2009) wher&ingiber OfficinaleRoscoe shows moderate antimicrobial activity
againstS. aureusandP. aeruginosaBigger clearing zone 08. aureughanP. aeruginosa
was found where this result was supported by Jaé €2009) where the zone of inhibition of
methanolic extract of ginger agair&taureusvas bigger compared B aeruginosa.

Table 4 shows that bacteria species exhibit diffietevels of sensitivity towards ginger
oleoresin. It is anticipated in MIC result that lvaleoresin oZingiber OfficinaleRoscoe will

be able to inhibit the growth @&. aureusat lower concentration thdd. aeruginosabecause
previous disc diffusion result shows bigger zonentiibition, when both oleoresin extracts
were tested again§t aureusandP. aeruginosaThe present study also supports the study by
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Bellik (2014) wherebyZingiber OfficinaleRoscoe oleoresin was able to inhibit the growth of
S. aureust a low concentration.

For the overall discussion, it is found that youfiggiber OfficinaleRoscoe exhibits higher
total phenolic content than matured gingers. Ssimgly, oleoresin of youngZingiber
Officinale Roscoe also surpassed the inhibition value oftipestontrol, synthetic antioxidant
ascorbic acid. This result supports earlier studBbSingh et al. (2008) in which oleoresin of
Zingiber Officinale Roscoe also shows high antioxidant activity cora@ato synthetic
antioxidant, Butylhydroxyanisole (BHA). Hence, iarc be said thaZingiber Officinale
Roscoe extract shows promising results to replgwothstic antioxidants in the future. Young
ginger oleoresin also shows higher antimicrobiaivélg than matured gingers. Therefore, it
can be concluded that yourgjngiber Officinale Roscoe exhibits more antioxidant and
antimicrobial activity than maturegingiber OfficinaleRoscoe.

4. CONCLUSION

In conclusion, youngZingiber Officinale Roscoe oleoresin exhibits higher total phenolic
content, antioxidant and antibacterial activity rthenatured Zingiber Officinale Roscoe
oleoresin. Data from the present study agrees thérexisting studies azingiber Officinale
Roscoe, which exhibit higher antioxidant activitgdapossesses the ability to inhibit the
growth of pathogenic bacteria. However, it is aladicated that oleoresin afingiber
Officinale Roscoe was unable to suppress the growth of aiebpathogenic fungi and failed
to support previous studies in which ginger hekl¢haracteristics of an antifungal agent.

It can also be said that the higher total phenmdictent of certain compounds signifies their
antioxidant and antimicrobial activity. Hence, hist study, it shows that oleoresin of young
ginger bears more active constituents than matgireger that have the ability to prevent free
radical damage and growth of pathogenic microosyasi This is due to the considerably
high antioxidant value of ginger oleoresin extrd&ten at a very low concentrations, both
oleoresin extracts are capable to surpass thexaddit activity of synthetic antioxidant
compounds such as ascorbic acid. Hence, gingeresi@oextract can be regarded as a
potential antioxidant to replace synthetic antiaxits.

At the same concentration of 1.0 mg/ml and 10.0nmhgbhoth ginger oleoresin extracts are
able to prevent the growth &. aureusandP. aeruginosaThis is probably due to the high
amount of active compounds present in the gingeorekin extract. Despite the ability to
hinder the growth of airborne pathogenic bactefimgi shows resistance against both
oleoresin extracts sindg. albicansandA. nigerseem to have developed a resistance against
many antifungal agents and antibiotics.
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