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ABSTRACT

Cymbopogon citratus is a plant commonly used as a spice by the people in Indonesia. Utilization is limited to the
stalks lemongrass only, while the leaves are still become waste. This research aims to study the potential of
lemongrass leaves extract for the prevention of oil oxidation. Extraction wasused by maceration method on
lemongrass leaves using ethanol 30, 70 and 96% and qualitative test of phytochemical components, determination of
total phenolics and antioxidant activity on extracts of lemongrass leaves. Phytochemicals analysis results showed
that the ethanol extract of leaves of lemongrass contains alkaloids, saponins, tannins, flavonoids, phenols, and
steroids. The highest total phenol content was in the 30% ethanol extract of 50.017GAE (Gallic Acid Equivalent)
mg/g. Ethanol extract of lemongrass leaves is potential as an antioxidant because its inhibitory against free radical
DPPH (2,2-diphenyl-1-picrylhydrazyl). The best ICs, values was obtained in the 70% ethanol extract of 79.444
mg/L. The highest antioxidant activity by Rancimat instrument occured in 70% ethanol extract.
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INTRODUCTION

Lemongrass@ymbopogon citratus) is a plant commonly used as a spice by the pdogiedonesia. Spices known
to contain phenolic compounds which have a stramgxédant capacity [1. Citratus is a widely used herb in
tropical countries, especially in Southeast Asia.dil is a yellow or amber liquid containing aboti-85% of
aldehydes, chiefly citral, geranial and neral.sltused in aromatherapy.Some of the reported phgtoidals are
essential oils that contain citral citral g, nerol geraniol, citronellal, terpinolene, geraagletate, myrecene and
terpinol methylheptenone. Two triterpenoids, cymtmpgme and cymbopogonol and flavones identifiedugesolin
and its 6-C-glucoside have also been isolated femves ofC. Citratug[1], [2], [3].

The plant also contains reported phytochemical$ sag flavonoids and phenolic compounds, which b
luteolin, isoorientin 2’-O-rhamnoside, quercetimeknpferol and apiginin. The compounds identifiecCirtitratus

are mainly terpenes, alcohols, ketones, aldehyde esters. Studies indicate that it possesses ‘ariou
pharmacological activities such as anti-amoebidi-lzacterial, anti-diarrheal, anti-filarial, antitfigal and anti-
inflammatory properties. Various other effects likenti-malarial, anti-mutagenicity, anti-mycobacaéri
antioxidants, hypoglycemic and neurobehaviorialehalso been studied [2].

In Indonesia, the use of lemongrass as a cookiitg $p only in part of the trunk, while the leawafslemongrass
still become waste. Though the leaves of lemongeassknown to have phenolcompounds which can act as

55



Hasim et al J. Chem. Pharm. Res,, 2015, 7(10):55-60

antioxidants [4], so it can be used both in thédfief health and food. Antioxidants may inhibit thetiation or
propagation of oxidation and effectively retard thveset of lipid oxidation in food products. Lipickidation is a
free-radicalchain reaction which leads to a totahrge in the sensory properties and nutritive valfidood
products. In biological systems, free radicals ane of the triggers of cellular lesions in all nrajgans by
damaging cellular components, including proteiipéd$, carbohydrates, and DNA [4], [5],

Antoxidants were used initially to preserve fatsl anils. They act by reducing the reactivity of freslicals and
protecting lipids from oxidative damage.Antioxidsustre commonly used in the synthetic form suchtdé Boutyl
hydroxyanisole), BHT (butyl hydroxy toluene), an8HQ (terta-butyl hydroxy quinon). Nowadays, the thytic
antioxidants began to be less used due to itdatstalth. The use of natural antioxidantshas beswainterest as it
is safer for human health.

This research aims to study the potential of lemasg)leaves extract for the prevention of oxidatiboil through
the test of DPPH and AOM.

EXPERIMENTAL SECTION

Sample Preparation: The materials used were lemongraSsditratus) leaves obtained from the Research Institute
for Medicinal Plants and Spices, Cimanggu, BogoestWava, Indonesia, £ 6 months old.Lemongrass lexsze
washed, then dried in an oven for 3 days at a tesiye of 50 °C. Once it was dried, the samplessweitled and
sieved to 100 meshes, packed and stored at reftageiThe analysis of the water content was comdubly using
gravimetric method (AOAC 133 925.10, 2012).[6].

Extraction of Lemongrass L eaves. Maceration of samples carried out by soaking eauiplgia in 30% ethanol,
70% ethanol, and 96% ethanol with a ratio of 1di03x24 hours at room temperature (+ 27 °C) andestiwith a
shaker at 150 rpm, then filtered and concentratetbtary evaporator at a temperature of 50-60 @tHermore,
ethanol extract obtained weighed for yield was waked. Qualitative phytochemicals analysis wasdoeoted using
lemongrass extract [7] which includes a test alkislo flavonoids, phenolics, tannins, saponins, ostisr and
terpenoids.

Determination of Total Phenolic Content[8]: Lemongrass leaves extract as much as 0.5 mL withnaentration
of 1000 mg/L was mixed with 2.5 mL reagent Follilo€lteu 10% (which had been dissolved in distileater)
and 2.5 mL of NaHC® 7.5%. The mixture was further incubated for 45 ut#s at a temperature of 45 °C.
Absorbance was measured at a wavelength of 76%Arstandard calibration curve was used gallic a6idl§, 20,
25, 30 and 35 mg/L). Furthermore, each standareingilie same treatment with the extracts of leaaspkes. The
phenol content expressed in mg gallic acid/g ektrac

Antioxidants Activity (DPPH method)[9]: Preparation of DPPH solution which weighedrasch as 1.97 mg
DPPH dissolved in ethanol to 25 mL and the obtais@dtion with a concentration of 0.2 mM. Ethangtracts

were diluted (concentration variation 25, 50, 760,1125 and 150 mg/L). Each concentration of thHetiem as

much as 1.5 mL pipette and added 0.75 mL of 0.2 DiNPH. The mixture was homogenized and allowedandst
in the dark for 30 minutes. Uptake was measuredyVis spectrophotometer at maximum wavelengthlig Bm

DPPH. Tests performed three separate tests for @awentration of the sample solution. Referendetiso used

was BHT and ascorbic acid at a concentration ¢f, &, 8 and 10 mg / L. Experiments performed tleegarate
tests and calculated in the inhibition using therfola:

% Inhibition = (Absolank_ Ab%amplg / AbSb|nk0 x 100.

The IG, values were calculated by linear regressionofspishere the abscissa represented the concentrationo
tested lemongras extracts and the ordinate thegepercent of antioxidant activity from three sefatests.

Rancimat (METRHOM, Switzerland) experiment [10]: A total of 10 mL of soybean oil added 1 mif o
lemongrassleaves extract with a concentration 6fr2@/L and tween 80 as much as 3 mL. Negative otsnivere
made without the addition of the extract, while gusitive control is made by adding BHT 200 mg/heTmixture

is then weighed as much as 2.5 g in a test tubepkamd in a heating block. Set air speed of 18-2th and a
temperature of 118C. Measurements were made during the inductiomgernieasured, which means the time when
the rapid increase happens in electrical condugtivihis test allows the determination of inductieeriod(IP) or
oil/oxidative stability index (OSl), which is thertebefore rapid deterioration of the oil occurseTihduction time
ina sense could be considered a parameter to nectimoxidative stability of lipids. The higher timeluction time,
the better the quality of the antioxidants.
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OSI= [Induction time of soybean oil + sample extr@)] / [induction time of soybean oil (h)]

Protection factor (%) = [Induction time of soybezln+ sample extract (h)] / [induction time of s@dn oil + BHT]
X 100.

Statistical Analysis: The data were analyzed using analysis of varial@® (ANOVA) to see the effect of the
treatment of the relevant test parameters, whieh tbllowed byDuncan test. The statisticalanalygs performed
using SPSS v.20 (SPSS Institute Inc., Cary, NC, JJSA

RESULTSAND DISCUSSION

Based on the analysis conducted in this studysdingple contained water up to 3.98+0.50%. Qualégddrds from
Material Medika Indonesia (MMI) determined that theaximum water content is 10% [11]. Thus, the wate
content of the lemongrass leaves simplicia fulfiltee standards.The yield of 70% ethanol extrac66%) had the
highest value compared to the two other extracéseB on statistical analysis, it appears that iblel pf ethanol
extract 30% and 96% ethanol extracts were not fetgnitly different, but the yield of both extractgere
significantly different with 70% ethanol extractafile 1).

Table1 Maisture content of simplicia and yield lemongr ass leaves extract

Samples Solvent Yield corrected (%)
30% ethanol 6.19
Lemongrass leaves 70% ethanol 7.66
96% ethanol 6.66

2 show different correlation or not significantly different between data

Phytochemical Componouds

Phytochemicals analysis of samples results shohedatl the positive extract contains alkaloidgsans, tannins,
flavonoids, phenolic, steroids, except triterpeso{dable 2). Results of this study was supportedrdsearch
Nambiar and Matela [4] which states that the ethamtract of leaves of lemongrass contains alkislosaponins,
tannins, flavonoids, phenols, and steroids. Thdystiliso showed that the ethanol extract of thedsaf lemongrass
does not contain triterpenoids. Triterpenoid, whigha building block of essential oil, was not itéed in this
study, since it has been lost during the processyifig the sample [12].

Table 2 Phytochemical extracts of lemongrass

Phytochemicals

Samples Alkaloid Saponin  Tanin  Flavonoid Fenolic  TriterpenSteroid
30% ethanol + + + + + - +
70% ethanol + + + + + - +
96% ethanol + + + + + - +

Total Phenolic Contents

Total phenolic content of the three lemongrassdeaaxtract was determined by using the data froliic gecid

standard curve. The equation of gallic acid stashdarve obtained in this study was y = 0.02x - 8.0/ value of
0.991). The statistical analysis showed that thveas no significant difference in total phenolic tmrt of 30%
ethanol extract (50.017 mg GAE/g) and 70%ethant®.317 mg GAE/g), but total phenolic of both extraas
significantly different with that of 96% ethanolteact (GEA 43.433 mg/g) as seen in Fig 1. The tesflthis study
were lower than the results of Sah et al. [9] if4€thanol extract of the leaves of lemongrass taithl phenolic
content of 67.28 mg GAE/g. While Suryanto et aB][tdbtained results of phenol hexane in lemongleages at
72.55 mg GAE/g and a methanol extract is equabt®smg GAE/g. Total phenolic assay is not abldistinguish
the types of phenols contained in the extract (mward dimer / trimer) [14]. The content of phenaimmpounds in
plant can be affected by the following: sample prafion (drying time, temperature), growing coratitiof the
plant, the extracting method, and the techniquenalysis.
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Figure 1 Total phenalic extract of the leaves of lemongrass
2P show different correlation or not significantly different data

Antioxidant Activity (DPPH method)

The antioxidant activity of lemongrass leaves etgavere determined using DPPH method with twodsteth
antioxidants, ascorbic acid and BHT. The resulsa&d that 1Gof BHT was lower than that of ascorbic acid
(Figure 2). The data also showed that the highaatxadant activity was found in samples extracigth 70%
ethanolbutit was not significantly different wite@rbic acidas the reference (Fig. 2).
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Figure 2. 1Cs,value BHT, ascorbic acid and ethanol extract of lemongrass leaves
2P show different correlation or not significantly different between data

The antioxidant activity in this method stated bg percent inhibition, which is the percentag@bibition against
free radical DPPH. The percent inhibition values d@e determined by kg which is the concentration of
antioxidants that can produce the percent inhibitd DPPH by 50%. I€; values are determined based on the
concentration and the percent inhibition using dineegression equation obtained. Antioxidant afgtician be
classified based on the d@alue. A compound isconsidered a very powerfulcndiant when 16,<50 mg/L, a
strong if 1Gp values worth 50-100 mg/L, was medium when thg \@lue worth 100-150 mg/L, and weak when the
ICsp value worth 150-200 mg / L [15].

Antioxidant activity of ethanol extract of lemongsleavewas compared with synthetic antioxidants sis BHT
and ascorbic acid. BHT has the lowestgl®alue that was equal to 7.136 mg/L, which indiogtthe highest
inhibition of BHT against DPPH. As for the leavedract of the lemongrass, the lowestd@alues obtained in 70%
ethanol extract (79.444 mg/L) suggested highesbitibn than that of both other extracts (Fig 2psRlts obtained
in this study werelower than the results reportgdvtongkolsilp et al.[16](1140 mg/L), using fresh lemongrass
extracted with 80% methanol. BHT could be clasdifis a highly potent antioxidant compounds becausa 1G,
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values below 50 mg/L. As for ascorbic acid, 70%aath extract and ethanol extract 96% were classifito a
powerful antioxidant compounds whereas, 30% ethaxipact was classified as weak antioxidants [18]&bal.[9]
described that 40% ethanol extract of the leavdsmbngrass has a d¢value of 191.97 mg/L and therefore was
classified as weak antioxidants. Their antioxidaativity in the lemongrass allegedly because tlavds have
bioactive compounds, such as phenols, flavonoasihs, as well as compounds that have many grsulpside
and alkaloids. Kanopa et al. [17] stated that fesgnce of these compounds has the potential astaxidant.

Oxidative stability(Rancimat experiment)

The important parameter for the quality assessmieahimal and vegetable fats and oils is oxidasitability. The
oxidation process is initiated by radical reactiomslving unsaturated fatty acids. Rancimat testused to
determine oxidative stability, a fat isexposed tetmam of dry air at a temperature 0f100-2@0 This method
developed by Hadorn and Zurcher. Itutilizes thefhet the greater part of the volatile productseiasof formic
acid . These volatile components trapped in distillvater, measured conductometricallyand the cdivilyc
plotted automatically. The t, (point of greatesfldation} isdetermined graphically after completiaf the
experiment. This tehnique don't need supervisiomnduthe course ofan experiment [10].

In this research, pure soybean oil presented airfid 110C temperature. Induction period associated with the
formation of volatile carboxylic acid is the endoguct of oxidation [18]. This method used soybednae a
negative control and soybean oil plus BHT as atpescontrol. Oxidative stability was determined dgymparing
the time of induction of soybean oil which was atlde the sample extract with induction time of Isegn oil
(Table 3).

Table 3. Induction time by Rancimat test

Samples Induction time (h)
Soybean oil 5.18
Soybean oil+BHT 7.92
Soybean 0il+30% ethanol 5.43
Soybean oil+70% ethanol 6.15
Soybean oil+ 96% ethanol 5.74

Soybean o0il was added antioxidant BHT hadoxidatism@bility at 1.53 and the 70% ethanol of
lemongrassleavesextract samples that had anticatinity at 1.19. Based on statistical analysisg(3) the value

of the oxidative stability of 70% ethanol extracaswsignificantly different from the BHT, but nogsificantly
different from the two other extracts. The oxidatatability in this study was higher when compansgt the results

of research Tensisla al. [19], in ethanol extract of the fruit andalimanlal8, and lower than the research Zahidah
et al. [20]in the extract of guava leaves at 1.72.

Oxidative stabilityusing Rancimat test in the ethla@xtract of the lemongrass leaves wascausedbgahtent of

phenolic compounds which is an oxidation-preventompounds [17]. Phenolic compounds containederighves

of lemongrass inhibit the auto-oxidation procesfais and oils. The others compounds such as fl@dsntannins,

alkaloid, saponin had the potential as an antiox]@4]. Lack of activity of ethanol extract of lemgrass leaves
than BHT in oil system presumably caused by theskoselubility in oil [19].

Antioxidant activity 1Gowith DPPH method (inhibition of the oxidation reiac) aligned with a protection factor
results result Rancimat test which is the highesiogidant activity of 70% ethanol extract> extr&8%> 30%
ethanol. The higher the value obtained protectawidk, the higher the antioxidant activity in thenples. When
connected between the levels of total antioxidatividy of phenols, it can be seen that the totaénwlic content
was not directly proportional to the antioxidantiaty. Levels of total phenol extract 30%> extraf@%> 96%
extract. Different concentrations of ethanol wiloduce phenolic component of different profiles teat the
antioxidant activity will also be different [22].h1s was presumably because DPPH method is a méthodllows
the radical DPPH reacts with all kinds of antioxit@ompounds present in the sample, not only thenglic
compounds [23]. Other than that, Zuhra et al. g2d{es bioactive compounds such as flavonoids ihsayaat as an
antioxidant.

Table 3 Protection factor s of ethanol extract of lemongrass|eaves

Samples Protection factor (%)*

30% ethanol 68.56
70% ethanol 77.65
96% ethanol 72.47

calculated based on correction factor BHT = 100%
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Figure 3 The oxidative stability from Rancimat test results of various extracts of lemongrass leavesand BHT
2P show different correlation or not significantly different datas

CONCLUSION

Ethanol extract of lemongrass leaves contains aillks| saponins, tannins, flavonoids, phenols, darbisls. 70%

ethanol extracts may be selected to obtain theesigintioxidant activity that is kgof 79.444 mg/L,but it was not
significantly different with ascorbic acid as thefarence and 77.65% with a protection factor of BHU0%) as a
comparison.
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