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ABSTRACT

The objective of this study is to compare the actibrial activity of the essential oil from bark ®wfo cinnamon
species, Cinnamomum zeylanicum and Cinnamomunacasgditheir chemical constituents in order to depehn

effective and economic food spoilage resistant \spfdeir antibacterial activity is tested againsoél spoilage
bacteria Escherichia coli, Pseudomonas aerugin&aphylococcus aureus. Escherichia coli is a fquallage and
water borne pathogen. Efficacy of the essentialobiCinnamomum species was compared using Discidinfi

method and MIC [1, 2] was calculated. Gentamycim aaitibiotic, is used as a positive control. Altee spoilage
bacteria were found to be sensitive towards themgd oil of Cinnamomum species. However, therdigdeoil of

Cinnamomum cassia was found to have more effeatitisicrobial activity showing its maximum efficafoy E.

coli.

Keywords: Cinnamomum zeylanicum, Cinnamomum cadBiac Diffusion Method, MIC (Minimum Inhibitory
Concentration).

INTRODUCTION

In the recent years due to the increased susdéptibi fresh food towards the microbial stressied)as become
more important to develop certain techniques that te effectively used against the fresh food sppil
microorganisms. Traditionally, the natural agentghs as turmeric, garlic etc., have proved to beermuix!
antimicrobial and antifungal agents. Thus we tiedcevaluate the essential oil of different natuagents for its
antimicrobial activity. The essential oil of aromegblants and their components have a wide ranggplications in
ethno medicine, preservation, food flavouring, feages and perfume industries. Therefore, conditiettention
has been focused on the various biological effetthese naturally occurring ageiig 4, 5]. Among them is the
cinnamon essential oil and its constituents which lnown to possess various antifungal and antobiat
activities[6, 7, 8]. Cinnamon, a spice, is commonly usedweet and savoury food industry. Its oil is commonly
used in the food industry because of its aroma@3]all the available species of cinnamon we haai$sed our
studies orCinnamomum cassiand Cinnamomum zeylanicur8ince these are widely grown in the regions ofdndi
Sri Lanka and other south east countries which niaémn easily available to the local people. Alss tbmparison
of these two species of Cinnamon i@innamomum zeylanicurand Cinnamomum cassido check their
antimicrobial activity on E. coli, Staphylococcus aurewd Pseudomonas aeruginosa a food spoilage micro-
organisms has not been explored yet.

The major component i€. cassiabark oil was found to be trans-cinnamaldehyde evimlC. zeylanicumit was
eugenol [10, 11, 12]. Its antimicrobial propertyaiso attributed to the presence of cinnamyl aeetatethoxy
cinnamaldehyde (MOCA) and other volatile compoufids 14].
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The aim of this study is to assess the efficacyhef antimicrobial activity of essential oil fromettbark of two
common species of cinnamo@innamomum cassiand Cinnamomum zeylanicunagainst the food spoilage
microorganismPseudomonas aeruginosa, Staphylococcus award&scherichia coliAnd finally to identify that
amongCinnamomum cassiand Cinnamomum zeylanicyrthe essential oil of whicBinnamomunspecies has the
maximum efficacy so that the results can be furtlserd to make an effective food spoilage resistpray.

MATERIALSAND METHODS

Chemicals: All chemicals and reagents used werm fiti Media chemicals. Following chemicals were used
Mueller Hinton broth, Luria Bertani Broth, Dextroddethylene Blue, DMSO (Dimethyl sulfoxide), Gentgaim.

Sample preparation

Saline solution of concentration 0.9% w/v was pregdausing sodium chloride (NaCl) and distilled wateure
cultures ofPseudomonas aeruginosa, Staphylococcus auaedsEscherichia coliwere taken and were serially
diluted in 0.9% saline solution up to “i@ilution. Cinnamon bark oil of specig8innamomum cassiand
Cinnamomum zeylanicumere purchased from Kanpur, Uttar Pradesh, Iridiiferent concentrations of oil of both
the species of cinnamon were prepared in DMSO €rapIMHA-GMB (Mueller Hinton Agar - Glucose Metleyle
Blue) media was used for the inoculation of eage tyf microbe. 250 mL of MHA-GMB media was prepausihg
5.5g of Mueller Hinton Broth, 2% dextrose, 2-3drafsnethylene blue and 1% of agar. The antimicriotiisc of 6
mm diameter was prepared using Whatman filter patér different concentrations of cinnamon oil asrntioned
in table 1.

6 plates of MHA media were prepared which were tineculated with 2 loops of inoculum of 1@ilution. Discs
were prepared with 5 different concentrations afir@imon oil. These were then placed in the middiplafes
already spread with inoculum.

Table 1: Preparation of Different Concentrations of Oil

S. No. | Concentration of oil (%) Volume of DMSO (mL)Volume of oil (mL)
1. 0.625 9.9375 0.0625
2. 1.25 9.875 0.125
3. 25 9.75 0.25
4. 5.0 9.5 0.5
5. 10.0 9.0 1.0

Measurement of Activity Index
Formula used,
Activity Index = (Zone of inhibition of extract /ahe of inhibition of antibiotic).

Zone of inhibition of stocks at different concetima of oil was measured and similarly zone of bitibn of
antibiotic (Gentamycin) was measured.

RESULTSAND DISCUSSION

The antimicrobial activity of the two cinnamon sis¢Cinnamomum zeylanicuand Cinnamomum cassiavere
compared on three food spoilage and water borntetadseudomonas aeruginosa, Staphylococcus awsads
Escherichia coli

Analysis of the effect of the two cinnamon oil sigscwas done after an incubation period of 24 odC C.
The zone of inhibition for Gentamycin was measufEable 2) and Activity Index of both species of @amon for

the gram negativePseudomonas aeruginosa, Escherichia cafid gram positiv&taphylococcus aureumacteria
was calculated at different concentrations (Tablg, 2).

Table2: Zone of Inhibition of Gentamycin

Name of Organism Zone of Inhibition of Gentamyaimg)
Pseudomonas aeruginoga 12
Staphylococcus aureus 41
Escherichia coli 22
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Table 3: Effect of the oil of C. zeylanicum and C. cassia on Pseudomonas aeruginosa growth

S. | Concentration of oil Cinnamomum cassia Cinnamomum zeylanicum
No (%) viv Zone of Inhibition (mm)| Activity Index| Zone of Inbition (mm) | Activity Index
1. 0.0 0.0 0.0 0.0 0.0
2. 0.625 5.0 0.416 5.0 0.416
3. 1.25 7.0 0.583 6.0 0.500
4. 2.5 8.0 0.667 7.0 0.667
5. 5.0 9.0 0.750 8.0 0.750
6. 10.0 10.0 0.830 9.0 0.830
12
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Figure 1: Zone of inhibition by C. cassia and C. zeylanicum against P. aeruginosa at different concentrations of cinnamon oil.

The result obtained for the effect of essentiad oihPseudomonas aeruginosaowed that at a concentration of
0.625% v/v,Pseudomonas aeruginogwmve similar sensitivity for both essential oilsutBwnith the increase in
concentration of oils, the sensititvity increased@.cassiashowing maximum sensitivity at the 10% v/v.

Table 4: Effect of the il of C. zeylanicum and C. cassia on Staphylococcus aureus

S.No | Concentration of oil (%) VA Cinnamomum cassia Cinnamomum zeylanicum
) Zone of Inhibition (mm)| Activity Index| Zone of Inbition (mm) | Activity Index
1. 0.0 0.0 0.0 0.0 0.0
2. 0.625 8.0 0.190 7.0 0.170
3. 1.25 9.0 0.219 8.0 0.195
4. 25 10.0 0.243 9.0 0.219
5. 5.0 11.0 0.268 12.0 0.292
6. 10.0 215 0.524 15.5 0.378
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Figure 2: Zone of inhibition by C. cassia and C. zeylanicum against S. aureus at different concentrations of cinnamon ail.

ForS. aureus, C. cass&howed higher activity both at lower (0.625%v/apdigher (10% v/v) concentration of the
essential oil. Although at 5%v/v concentration, #ffect of C. zeylanicunwas more but more importantly at the
minimum effective concentration of 0.625%v/Cinnamomum cassiaeveloped a larger zone of inhibition
indicating its better efficacy at this concentratio
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Figure 3: Zone of inhibition by C. cassia and C. zeylanicum against E. coli at different concentrations of cinnamon oil

Among the three bacteria test&d,coli was found to be the most sensitive towards thiengerbbial activity of
essential oils of namomunspeciesUnlike for P. aeruginosandS. aureushereC. zeylanicuntdeveloped bigger
zone of inhibition at higher concentration. Butater concentration of 0.625%v(V. cassiastill had more efficacy.
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a)

c) d)

Figure4. (a) Comparison of MIC of C. zeylanicum and C. cassia at 5% oil concentration (b) Comparison of MIC of C. zeylanicum and
C. cassia at 2.5% oil concentration (c) Comparison of MIC of C. zeylanicum and C. cassia at 0.625% oil concentration
(d) Comparison of MIC of C. zeylanicum for all oil concentrations

Table5: Effect of the oil of C. zeylanicum and C. cassia on Escherichia coli growth

S.No | Concentration of oil (%) (Vv Cinnamomum cassia Cinnamomum zeylanicum
) Zone of Inhibition (mm)| Activity Index| Zone of Inhition (mm) | Activity Index
1. 0.0 0.0 0.0 0.0 0.0
2. 0.625 10.0 0.454 7.5 0.340
3. 1.25 125 0.568 11.0 0.500
4. 25 14.0 0.636 12.0 0.545
5. 5.0 20.0 0.909 25.5 1.150
6. 10.0 32.0 1.450 35.0 1.590

Comparing all the three result€.cassiawas found to have a better antimicrobial activdtly lower effective
concentration of 0.625%uv/v. Figure 6 and 7 cleaHpws that among the three bactérémli was found to be most
susceptible against the action of cinnamon oil @A8eudomonas aeruginotabe least.

The results of this work were found to be consisteith the work done by Hoque et al. (2007) who géd
different effective concentration of essentialaficinnamon againstaphylococcus aure(i$5, 16] Friedman et al.
(2002) who found that cinnamon oil was effectivaiagtE. coli[17] and Bowels et al. (1995) who showed that the
essential oil of cinnamon inhibit the growth $faphylococcus aurey48]. These findings are also quite similar
with the results of Chao et al. (2000) reportihgttcinnamon bark oil fully inhibited the growth séme gram
positive and gram negative bacteria, fungi andtggd®, 20]. As the main component, cinnamaldehids,proven

to be particularly effective against some specfegram positive and gram negative bacteria inclgditostridium
Pseudomonaand yeastsCandidastrains [21, 22, 23, 24]. It has been proposetl dimmamaldehyde and eugenol
inhibit production of an essential enzyme by theté@a and/or cause damage to the cell wall ofbiheteria [25,
26]. Therefore, the high antimicrobial activity oinnamon oil is due to the presence of the high armhof
cinnamaldehyde and due to high antibacterial agtiof C. cassiaascertained by this study we can concur that
cinnamaldehyde concentration is maximum in it, friwe two species compared.
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Figure5: Susceptibility of micro organisms against Cinnamomum cassia

1.6 -

14 -

Activit
¥ m Pseudomonas aeruginosa
Index

0.6 - m Staphylococcus aureus

W Escherichia coli

0.2 -

0 0.625 1.25 2.5 5 10

Concentration of Cinnamomum zeylanicum oil (%)

Figure 6: Susceptibility of microor ganisms against Cinnamomum zeylanicum
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CONCLUSION

By the present study it can thus be concludedGimtamomum cassiean be very successfully be used against the
food spoiling bacterigE. coli. Coliform bacteria are easily encountered in wdtenceC. cassiacan also be
employed for limiting the spread of these bactdrraugh water or reducing their concentration malimlamaging
limit. The minimum concentration required f@. cassiato act upon these spoilage bacteria was foundeto b
0.0625% v/v. Such a small concentration can béyeiasparted in food products like apple juice (#pd byE.
coli), flavoured milk (spoiled bfseudomonas aerugingsa inhibit the spoilage.
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