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ABSTRACT

The present study mainly focused for the developofereplacements for the synthetic chemical adeiiin food
products and cosmetics. The essential oils of T@simum sanctum), Lemongrass (Cymbopogon nar@es)ic

(Allium sativum), Marigold (Tagetes patula) and &{&icebran oil from husk of Oryza sativa) werestdd for the
microemulsion preparation. High energy emulsificatimethod achieved using Ultrasonication and theppred
microemulsions were tested for radical scavengictivily using DPPH method to determine the antiaridevels
and the antimicrobial properties by using agar afion and micro dilution methods on Pseudomonasgieosa.
The zone of inhibition obtained was compared whdt ©f control having only the antibiotic, it wasuhd to be
increased by 25% for antibiotic 1 (Ciprofloxacinfichby 26.67% for antibiotic 2 (Cotrimoxazole). Tin@ximum
antioxidant activity of 66.5% found in the TCM ldeindicates that the antimicrobial and antioxidativity can
be exploited the TCM blend as the ideal food arsedic preservative.

Keywords: Essential oils, Antibacterial activitiPseudomonas aeruginossntioxidant, DPPH.

INTRODUCTION

Essential oils (EOs), also called volatile oilss aromatic oily liquids obtained from plant matkrigllowers, buds,
seeds, leaves, twigs, bark, herbs, wood, fruitsrants). World Health Organization (WHO) noted thajority of
the world's population depends on traditional mieéidor primary healthcare. Medicinal and aromatiants are
widely used as medicine and constitute a majorcsowf natural organic compounds. There are mangiesu
carried out in the in vitro conditions, which euib® microbial activity of herbal extracts [1-3] agbential oils [4—
6]. Cinnamon, clove and rosemary oils had showibadterial and antifungal activity [7]; cinnamonl ailso
possesses anti-diabetic property [8]. Anti-inflantong activity has been found in basil [9]. Lemordamwsemary
oils possess antioxidant property [10, 11]. Pepp@rand orange oils have shown anticancer act[\igy 13]. EOs
have several modes of actions as antioxidant, aagitevention of chain initiation, free radicalwsmagers, reducing
agents, termination of peroxides, and preventionasttinued hydrogen abstraction as well as quescbiesinglet
oxygen formation and binding of transition metat imatalysts [14, 15]. The hydrogen atom of hydraygup can
be donated to free radicals, thereby preventingratbmpounds to be oxidized [16]. The highest stgivey activity
of DPPH radical was observed for clove and origafit®@s with the Eg values of 35.7+1.2 and 46.8+Qug/mL,
respectively [17].

Among essential oils from roots, plai essentialshibwed the highest DPPH radical scavenging agtifallowed
by turmeric and ginger essential oil, respectijéB]. Free radical scavenging activity (DPPH assay] reducing
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power of essential oil from Thymus longicaulis qubShese results show the variations in the ardemi activity
with source of essential oils [19]. EOs have bdews to possess antibacterial, antifungal, antissecticidal and
antioxidant properties [20, 21]. Lavender and cmoa oils exhibited approximately 1-2 times highetivity
againstS. aureusandE. coliin comparison with results of others [22, 23]. Tdmimicrobial activity against most
gram-positive and gram-negative bacteria was regadf24). A higher antimicrobial activity of EOs wabserved
on gram-positive bacteria than gram-negative b&c{@b]. Preservatives are added to cosmetics tiotaia their
microbiological purity during manufacture, packirsiorage, but especially during the entire peribdse. So that
these natural compounds can successfully be ugee ikosmetic industry as a preservative.

Antibacterial study

In this study, the effect of essential oils on tp@wth of Pseudomonas aerugonoseas tested. Different
concentrations of essential oils and essentiableihds were prepared (Table 1) and they were Beddlted to
about 2 % v/v. The zone of inhibitions obtained tlogse oils and their blends are as shown in ther€il. When
the zone of inhibition obtained was compared witat tof control having only the antibiotic, it wasuhd to be
increased by 25% for antibiotic 1 (Ciprofloxacimdaby 26.67% for antibiotic 2 (Cotrimoxazole). Tératimicrobial
efficiency of antibiotic (Ciprofloxacin) was alstv@cked by mixing microemulsion in them. The resoli¢ained
were compared for the Marigold + Antibiotic, BlemdAntibiotic, Marigold microemulsion + Antibioticred Blend
microemulsion + Antibiotic. The comparison is clgahown forP. aeruginosan the Figure 2. This proves that,
blend T (30 uL) C (30 puL) M (40 pl) is the best amgst them with diameter 17 mM.

Table 1. Concentrations of EOs and EO blends

Blend No. Blend name Conc. (uL)

Blend 1 TCM 30, 30, 40
Blend 2 TCR 30, 30, 4

Blend 3 GCM 30, 30, 40
Blend 4 TRM 30, 50, 20
Blend 5 CMR 30, 50, 20
Blend 6 GRM 30, 20, 50

The increase in efficacy of antibiotic disk Baciiramixed with different EO is estimated as 9 mMo(@ol), 10

mM (T), 12 mM (M), 9.5 mM (R), 9.5 mM (C), 10 mM JGEffect of Bacterial Efflux Pump can be studiednfi

this. The results obtained for the blends of eszkaoils also gave different results. Six blendsevdeveloped for
this study, which are as follows in table 2.

Table 2. Determination of antimicrobial activity

Combined Extract code Combined Extract name Conatiort  Zone of Inhibition

EC1 TCM 30g, 309, 409 17 mm
EC 2 TCR 30g, 30g, 40g 14 mm
EC3 GCM 30g, 309, 409 9 mm
EC4 TRM 30g, 509, 209 12 mm
EC5 CMR 309, 50g, 20g 7 mm
EC6 GRM 30g, 20g, 509 5mm

Antioxidant study

As per the results depicted in Table 3 and 4, & alaarly understood that the antioxidant actiatyhe combined
extracts was high for TCM (66.50+2.56). The calteda® inhibition indicates that the compounds TRM &RM
showing less activity when compare to rest comgsuahile the compounds TCR and CRM showing almaost a
equal activity when compare to the standard asc@tid. Also the 16, value found for TCM was almost equal to
the standard, but it was slightly less for the coomls TCR and CRM, only a negligible variation fdior TCM
with the standard. From all these analysis, extteptompounds GRM TRM and GCM rest all plant extsacere
showed best antioxidant activities. Essential ¢#nd alone and combined plant extracts inhibit@syuits were
coincided together for all tested blends (Table B&4
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Figure 2. Agar well diffusion results for combinedstudies, C1- Control 1 (Distilled water), C2 Contrd2 (DMSO), |. Blend microemulsion
+ Antibiotic (17 mm), 1l. Marigold microemulsion + Antibiotic (14 mm), Ill. Marigold + Antibiotic (9 m m), IV. Blend+ Antibiotic
(12mm)

Table 3. Inhibitory percentage results of EO blend*

Combined plant Antioxidant activity I1C5o value
extrac %
TCM 63.99+4.02 18.02 ug/ml
TCR 38.91+3.12 20.31 ug/ml
GCM 06.56+1.56 47.21 ug/ml
TRM 04.45+1.01 60.23 ug/ml
CRM 40.15+3.12 22.48 ug/ml
GRM 03.18+0.56 128.2 ug/ml

Ascorbic acid 62.5616.41 18.23 ug/ml

*Data were expressed as mean +SD (n = 4), staadif significant differences are
at P < 0.05, ** Data were expressed as mean =SB #&)

Table 4. Inhibitory percentage results combined plat extracts*

Combined plant Antioxidant activity I1C5o value
extrac %
TCM 56.99+4.02 28.78 ug/ml
TCR 48.91+3.12 30.01 ug/ml
GCM 09.56+1.56 85.21 ug/ml
TRM 07.45+1.01 80.23 ug/ml
CRM 46.15+3.12 30.98 ug/ml
GRM 02.18+0.56 148.6 ug/ml

Ascorbic acid 58.5616.41 24.23 ug/ml

*Data were expressed as mean +SD (n = 4), staadijf significant differences are
at P < 0.05, ** Data were expressed as mean =SB #&)

Preservative test for EO blends

Nearly 3-4 grams of freshly prepared wheat wasrtdi@m the flour mill. One was made as experimesédj while

the other was the control.10 ml oil blend (a blefidulsi-4 ml, Marigold-3 ml and Rice bran oil-3 ymas added to
the experimental set, while water was added inother one, to make it dough. It was left in opendoound a
fortnight. After 15 days, the one with oil blendosted lesser fungal growth, while the one with wdttad started
growing fungus on it. It shows the efficacy of biends in preserving the food. The similar proceduas repeated

for Marigold oil alone and its efficacy was testasl a preservative. Surprisingly, it alone gave adgesult and
helped in preserving wheat for longer period ofgtim
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Figure 3. Control and experimental (with oil blend)set after 24 hours.

Wheat germ is a good source for vitamin D, E whielps in nourishing the skin and is gentle enowghdfy and
sensitive skinl tea spoon of milk, overnight soaked almond pdsieey, aloevera gel and 3 drops of EO blend was
added (Marigold-40 pl, Garlic-40 pl & Tulsi-20 pl\ control was prepared without oil blend; whilehet had
ingredients and both preparations were kept forh@2drs. The controls got spoilt within 16 hours, hihe
experimental set survived for the entire day (Bigda and 4b).

MATERIALS AND METHODS

Essential oils and root extracts of Tul€dofmumsanctuip Lemongrass Gymbopogannardys Garlic @Allium
sativum), Marigold (Tagetespatulpand Rice (Ricebran oil from husk @fyza sativa was used for this study. High
energy emulsification methods use mechanical eneaggble of generating intense disruptive forces lineakup
the oil and water phases and lead to the formati¢imy oil droplets [26]. A mixture of 5 ml ethahco-surfactant),
5 ml Tween 20 (surfactant), 80 ml Distilled watedal0 ml Marigold oil was taken in a beaker. In theo beaker,
while keeping everything else same, a blend is (E€d). This was then allowed in a plastic beakied with ice
and then kept under a sonication probe for 10 reByuwith a pulse 5 seconds, pulse interval 3 se;ardplitude
35, and the temperature °3@. Sonication uses the probe that radiated ultiasaaves to break down the
macroemulsion by using gravitational forces. A dgpuglear solution indicates a microemulsion hasfedt.

Antimicrobial activity

Microemulsions prepared are tested for antimicilob@ivities onPseudomonas aeruginasgrom the agar well
diffusion method the zones of inhibition obtained measured in millimeter and compared with theesosbtained
using essential oil/ blend alone without emulsion.

DPPH - Radical scavenging activity studies

The antioxidant activity was measured in termsyafrbgen donating or radical scavenging ability gstine stable
radical DPPH. Experiments were carried out accgrdinthe method of Blois [27] with a slight moddiion [28].

4.3 mg of DPPH (1, 1-Diphenyl —2-picrylhydrazyl) nsixed with 3.3 ml methanol. It is shielded frongHt by

covering the test tubes with aluminum foil. 1500RPH solution was added to 3ml methanol and absogbwas
noted at 517nm as control. 50 pl of different contictions of oil lends and standard compound wakert and the
volume was made upto 150 pl using methanol. Thepksmwere then diluted with methanol up to 3ml smdach
150 ul DPPH was added. Absorbance was taken dtemidutes at 517nm using methanol as blank on bia

spectrometer. The mixture of ethanol (3.3 mL) aathgle (0.5 mL) serve as blank. The control soluticas
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prepared by mixing ethanol (3.5 mL) and DPPH rddsmdution (0.3 mL). The scavenging activity perae
(AA%) was determined according to Mensor [29].

The percentage inhibition of the DPPH radical walswated using the following formula

Ap-A
|%p=—— x 100

0

Where | = DPPH inhibition (%), A0 = absorbance ofttol sample (t = 0 h) and A = absorbance of setesample
at the end of the reaction (t = 1 h).

Statistical Analysis

All results were expressed as percentage decraseespect to control values and compared by oagANOVA
with Dunnett’s post test was performed. GraphPashPversion 6.07 for Windows, GraphPad Software, Bigo
California USA, www.graphpad.com was used for staial analysis. A difference was considered dtesily
significant if p<0.05. The 50% inhibitory concentration {fcwas calculated from the dose response curverautai
by plotting percentage inhibition versgsncentrations.

CONCLUSION

In this study, the aqueous extracts of Marigoldeneifective againg®. aeruginosaCitronella Ethyl acetate root
extract showed best result agaifsteudomona#lIC value with1l5 mg/ml. Anna Hermaet al. 2013 [31], were
reported that tea tree oil inhibited the growthabbfstudied microbes; however its action agafsaeruginosavas
weak which demonstrated the resistancP.adieruginosaon action of tea tree oil [32, 33]. Marigold, Rieen and
Garlic showed almost similar result with averagem® zone of inhibitions, but Marigold lead amontl& three of
them. Thus, stating the efficiency potential of Matd as a preservative. The blend TCM was foundedhe best
one amongst the all prepared. Amongst the fivergsgeils, Tulsi along with Citronella oil showeemarkable
antimicrobial effect against all the microbes ugedthis study. Whereas the Marigold oil showedomd) anti-
microbial activity againsP. aeruginosa
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