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Abstract: Traditionally spices are used as flavoring agent, coloring agent, preservatives, food additives and medicines in our
country. In the present study the antibacterial properties of some spices have assed focusing on the need of alternative sources of
antibiotics. Antibacterial potentials of crude extracts (Ethanol, Methanol and Hot water) of four spices plants Eugenia
caryophyllata (L.), Cinnamonum zeylanicum (L.), Zingiber officinale (L.) and Coriandrum sativum (L.) have been examined
against common pathogenic bacteria like Bacillus magaterium, Escherichia coli ATCC10536, Staphylococcus aureus ATCC
25923 employing disc diffusion method. The result indicated that various extracts of these spices plants have antibacterial
properties compared with standard antibiotics. The zone of inhibition of ethanol extracts was observed with the range of 6.0 —
15.5 mm; whereas flower & bark of Eugenia caryophyllata (Clove) showed 6.8 -15.5mm ZOl, root of Zingiber officinale
(Ginger) had 6.5 -13.6 mm ZOlI, while fruit of Cinnamonnun zeylanicum (Cinnamon) & Coriandrum sativum (Coriander)
exhibited 6.2 — 13.2 mm of inhibition zone in culture plates of such pathogenic bacteria comparing 17-19mm ZOI due to standard
antibiotics.

IndexTerms - Spices plants, Antibacterial properties, Pathogenic bacteria. ZOl

. INTRODUCTION

Nature has been a source of medicinal agents for thousands of years. Many of the natural sources were based on the uses of the
agents in traditional medicine. This plant-based, traditional medicine system continues to play an essential role in health care
(Owolabi. et al., 2007). According to world Health Organization medicinal plants would be the best source to obtain a variety of
drugs. Extraction of bio-active compounds from medicinal plants permits the demonstration of their anti-microbial activity
(Alzoreky et al. 2003). It also facilitates pharmacology studies leading to the synthesis of a more potent drug with reduced toxicity
(Ebana et al., 1991, Toroglu, 2007).

An anti-microbial is a substance that kills or inhibits the growth of micro-organism such as bacteria, fungi, protozoan, etc. On
the basis of mode of action, antimicrobials are classified into two broad categories as micro-biocidal that kill microbes without
leaving any option for their survival and micro-biostatic that cease all the metaholic activities of microbes that are important for
their survival so they are called as growth inhibitors of microbes (Khan, 2011).

The widespread use of commercially available antimicrobials led to the consequence of emergence of antimicrobial resistant
pathogens that ultimately led to the threat to global public health (Davis, 2009, 2013). All commercially available antibiotics with
prolonged use may have negative effect on human because they kill gut flora, so human beings need to take probiotics to replace
the killed gut flora. Therefore, there is a constant and urgent need to develop new infectious disease from medicinal plants (Collins,
10=989; Baradshaw, 1997; Cordell, 2000, Prasannabalaji et al., 2012).

The aim of this study was to compare the inhibiting effect of spices plant products on the growth of some pathogenic bacteria
Escherichia coli and Staphylococcus aureus. In the present study, the antibacterial activities of Ethanol extracts (EE), Methanol
extracts (ME) and Hot water extracts (HE) of 4 plant species were studied in vitro against 2 bacterial strains by the disc diffusion
method and the results are discussed.

Il. MATERIALS AND METHODS

Spice samples were taken from local market noticing the fresh and bold material as commonly used in our kitchen.
Simultaneously the pathogenic bacterial strains was borrowed from local recognized pathological centre and incubated in Nutrient
Broth (NB) at 36 +2.

2.1. Preparation of extraction

Plants material of selected spices was washed under running tap water, air dried and an oven dried at 40°c for 24hrs for crude
extract separately under aseptic condition and stored in airtight bottles. Two separate samples of the plant material (1g of each
sample) were air dried powdered and extracted with hot water (2ml), ethanol 100% (2 ml) and methanol 100% (2 ml) dissolved at
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aseptic condition. In this way, three different solvent extracts were obtained - hot water extract (HE), ethanol extract (EE) and
methanol extract (ME) that graded further into 25%, 50%, 75%, 100% concentration with double distilled water.

2.2. Assessment of antimicrobial nature of spices plant

To evaluate the in-vitro antibacterial efficacy of spices plant product extract; bacteria were used as test system for the
characterization of its toxin producing nature. Characterization of phytotoxicity as antimicrobial properties of spices plants
Eugenia caryophyllata (Clove), Cinnamonun zeylanicum (Cinnamon), Zingiber officinale (Ginger) and Coriandrum sativum
(Coriander) was done with the help of measurement ZOI.

2.3. Antibacterial bioassay

The antibacterial potentiality was screened by Zone Of Inhibition. Overnight cultures (at 37°C for 24 hours) of each bacterial
strain (E. coli - ATCC10536 and Staphylococcus aureus - ATCC 25923) were spread with glass rod on the surface of Nutrient
Agar Plates. The antimicrobial activity was screened using the cork borer well (4mm in diameter) diffusion method well were
saturated with 50ul (1gm/2ml) of the spices extracts of Eugenia caryophyllata (Clove), Cinnamonun zeylanicum (Cinnamon),
Zingiber officinale (Ginger) and Coriandrum sativum (Coriander) and kept under laminar air flow. Agar well diffusion method
was used for determining antibacterial activity. Petri plates were prepared by pouring 25 ml of seeded nutrient agar and allowed to
solidify. The plates were placed in incubator for 24 hours. After 24 hours culture with spread on agar plates, a standard cork borer
of 4mm diameter was used to cut uniform wells on the surface of the agar plate and 2ml extract of 3 dilutions prepared, were
introduced in wells. The plates were incubated at 37°C for 24hrs. After incubation, the diameter of clear zones around each well is
measured and compared against zone of inhibition produced by solution of known concentration of standard antibiotic
Gentamycin (10 mg) and Kanamycin (10 mg). Different concentrations (25%, 50%, 75% &100%) of extracts were used and
results were observed.

111. RESULTS AND DISCUSSION

Antibacterial potentialities of crude extract of spices plant product against bacterial growth have been found variously in-
vitro culture plate. In the present investigation, to evaluate the antibacterial efficacy of solvent extracts of Eugenia caryophyllata
(Clove), Cinnamonun zeylanicum (Cinnamon), Zingiber officinale (Ginger) and Coriandrum sativum (Coriander) against
the pathogenic bacterial strains (E. coli -~ATCC10536 and Staphylococcus aureus - ATCC 25923) were observed by measuring
the zone of inhibition (Plate 1: Fig. i —x) .

The zones of inhibition at different concentrations (25%, 50%, 75% & 100%) of the extracts against specific test organism
were measured. Antibacterial potentialities of crude extracts were recorded when the zone of inhibition was found greater than
6mm. The extracts restricted the growth of the bacteria on media around the well. The zones of inhibition as observed were
measured have been computed in Table 1 to 4 and shown in figure (Plate 2 & 3, Fig. - 1 to 4). The most significant an
antibacterial potentiality was noticed in ethanol extracts (Plate 1: Fig. i —x) as mentioned in Table 5 and shown Fig. 5.

Crude extract of Clove exhibited the toxicity against both the bacteria during present experiment, in case of ethanol extract
against E. coli, ZOI was found significant in higher concentration i.e. 9.2mm-in 50%, 12.8mm in 75% and 15.5mm in 100%;
effect of methanol extract was found lesser while the hot water extract affected more or less similar to methanol extracts. More or
less similar result was observed against S. aureus, however lesser than E. coli in all concentrations (Table 1, Plate 2: Fig 1).

Extracts of Cinnamon was showed toxicity against both the bacteria, but lesser than Clove (Table 2, Plate 2: Fig. 2). Crude
extracts of Ginger exhibited the toxicity against both the bacteria whereas ethanol extract against E. coli was noticed better
inhibitory potential in higher concentrations while in case of Staphylococcus aureus, it was found slightly lesser (Table 3, Plate
3: Fig. 3), more or similar to clove. Ssimultaneously Coriander was also showed toxicity against both the bacteria (Table 4, Plate
3: Fig. 4) during present experiment but potentiality was observed lesser than other three spices.

Ethanol extracts all four spices showed more significant toxic potentialities against both pathogens, whereas in case of E.
coli, it was noticed better effect. The zone of inhibition in 100% concentration / crude extracts was found nearer to the ZOIl made
by the effect of standard antibiotics (Gentamycin and Kanamycin ranges 14.5 - 17.6 mm ZOl). The findings of present
investigation have correlated with the observation of other workers in case of another herbaceous / medicinal plant (Abu-Shanadet
al., 2004; Krishnaraju et al., 2005; Ganjewala et al., 2009; Shrivastava et al., 2012 ).

IvV. CONCLUSION

The present investigation justifies the classified uses of these four spices plants as the traditional system of medicine to treat
various infectious diseases caused by microbes. Further chemical investigation may be carried out to isolate and identified the
chemical constituents in the selected plants responsible for the antibacterial activity. The extract of these spices could be possible
source to effective herbal medicines to treat the diseases caused by such bacteria as multi-drug resistant strains in community.
However, it is necessary to isolate the active constituents and determine their toxicity, side effects and pharmacokinetic
properties. The whole plant of these spices may be screened for other potential biological activities as well. Such screening of
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various natural organic compound of plant origin and identifying active agent is the need of the hour to meet the present
therapeutic need and development of new drug.

Table 1: Antibacterial effect of leaf extracts of Eugenia caryophyllata(Clove) on E. coli
& Staphylococccus aureus and its comparison with standard antibiotics (Mean £ SD).

Plant product Extracts Zone of inhibition (mm.)
& ) (Mean = SD)
Standard Antibiotics Concentrations E coli ATCC10536 Staphylococcus
' aureus ATCC 25923
Control 0% 00 00

25% 7.2+0.22 6.8+0.25

Ethanol 50% 9.2+0.52 8.2+0.42

75% 12.8+0.55 12.2+0.45

- 100% 15.5+0.65 14.60.55

S 250 7.0£0.35 6.5+0.32

X 50% 8.5+0.65 8.2+0.36

= Methanol 75% 11.0+0.56 10.4+0.47

U%) 100% 14.0+0.55 13.0£0.54

25% 6.5+0.65 6.0£0.56

50% 8.2+0.54 8.5+0.55

Hot Water 75% 9.8+0.66 10.0+0.58

100% 11.0+0.72 10.5+£0.60

§ Gentamycin 10 mg. / disc 16.4+0.45 14.5+0.30
2

E Kanamycin 10 mg. / disc 17.06£0.35 16.2+0.73

Table 2: Antibacterial effect of leaf extracts of Cinnamonun zeylanicum (Cinnamon).on E. coli
& Staphylococccus aureus and its comparison with standard antibiotics (Mean + SD).

Plant product Extracts Zone of inhibition (mm.)
& 4 (Mean = SD)
Standard Antibiotics Cogesiiguens E coli ATCC10536 - Staphylococcus
' aureus ATCC 25923
Control 0% 00 00

25% 6.8+0.32 6.2+0.36

Ethanol 50% 8.6+0.56 8.0+£0.52

75% 11.5+0.52 10.5+£0.48

- 100% 13.2+0.45 12.6+0.58

S 25% 6.4+0.45 6.0+0.42

5 50% 8.5+0.62 8.040.52

€ Methanol 75% 10.4+0.46 9.4+0.45

§ 100% 12.0£0.35 11.0+0.48

25% 6.0+£0.54 6.4+0.52

50% 8.2+0.48 8.0+£0.45

Hot Water 75% 9.5+0.46 9.0£0.52

100% 10.6+0.52 9.4+0.56

g Gentamycin 10 mg. / disc 16.4+0.45 14.5+0.30
o]

g Kanamycin 10 mg. / disc 17.06+0.35 16.2+0.73
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Table 3: Antibacterial effect of leaf extracts of Zingiber officinale (Ginger) on E. coli &

Staphylococccus aureus and its comparison with standard antibiotics (Mean £ SD).

Plant product Extracts

Zone of inhibition (mm.)

& ) (Mean £ SD)
Standard Antibiotics Concentrations E coli ATCC10536 Staphylococcus
' aureus ATCC 25923
Control 0% 00 00
25% 7.0£0.42 6.5£0.45
Ethanol 50% 9.4+0.38 8.2+0.48
75% 12.2+0.46 12.0+0.35
- 100% 14.6+0.55 13.2+0.45
§ 25% 7.2+0.45 6.2+0.38
X 50% 8.4+0.54 8.0+0.46
= Methanol 75% 10.620.52 10.0+0.44
&—i) 100% 13.0+0.46 12.5+0.54
25% 6.0£0.55 6.0+£0.36
50% 7.6£0.52 7.5£0.55
Hot Water 75% 8.8£0.54 8.0+0.64
100% 10.2+0.64 10.0+0.45
g Gentamycin 10 mg. / disc 16.4+0.45 14.5+0.30
o]
E Kanamycin 10 mg. / disc 17.06%0.35 16.2+0.73

Table4: Antibacterial effect of leaf extracts of Coriandrum sativum (Coriander) on E. coli &

Staphylococccus aureus and its comparison with standard antibiotics (Mean x SD).

Plant product Extracts

Zone of inhibition (mm.)

& _ (Mean + SD)
Standard Antibiotics SemCCTTtiogg E coli ATCC10536 Staphylococcus
) aureus ATCC 25923
Control 0% 00 00
25% 6.8+0.32 6.240.36
Ethanol 50% 8.6+0.56 8.0+0.52

75% 11.5+0.52 10.5+0.48

- 100% 13.240.45 12.6+0.58

S 25% 6.4+0.45 6.0£0.42

X 50% 8.5+0.62 8.0+0.52

€ Methanol 75% 10.4+0.46 9.4+0.45

§ 100% 12.0+0.35 11.0+0.48
25% 6.0+£0.54 6.4+0.52
50% 8.2+0.48 8.0+£0.45

Hot Water 75% 9.5+0.46 9.0£0.52

100% 10.6+0.52 9.4+0.56

§ Gentamycin 10 mg. / disc 16.4+0.45 14.5+0.30

5

E Kanamycin 10 mg. / disc 17.06+0.35 16.2+0.73
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Table 5: Antibacterial effect of leaf extracts of Eugenia caryophyllata, Cinnamonun zeylanicum, Zingiber
officinale and Coriandrum sativumon E. coli & Staphylococcus aureus and its comparison
with standard antibiotics 100% concentration (Mean + SD).

Zone of inhibition (mm.)
Solvent Extracts & Solvent (Mean £ SD)
Standard Antibiotics E. coli Staphylococcus
ATCC10536 aureus ATCC 25923
Ethanol 15.540.65 14.6+0.55
Eugenia Methanol 14.0+0.55 13.0+0.54
caryophyllata
Hot water 11.0£0.72 10.5+0.60
Ethanol 13.240.45 12.6+0.58
2] Cinnamonun Methanol 12.0+0.35 11.0+0.48
§ zeylanicum
L‘;Ij' Hot water 10.6+0.52 9.4+0.56
g Ethanol 14.6+0.55 13.240.45
A ~ e Methanol 13.0+0.46 12.5+0.54
Zingiber officinale
Hot water 10.2+0.64 10.0+£0.45
Ethanol 13.2+0.45 12.6+0.58
Coriandrum Methanol 12.0+0.35 11.0+0.48
sativum
Hot water 10.6+0.52 9.4+0.56
(7]
% Gentamycin 10 mg. / disc 16.4+0.45 14.5+0.30
S :
5 Kanamycin 10 mg. / disc 17.0620.35 16.2+0.73 _
Eugenia Cinnamonunzeyla Zingiber "Cbriandrlj}h. Antibiotic
caryophyllata nicum officinale - sativum (Kanamycin)

E. coli

Fig. - i Fig. - iii Fig. - v Fig. - vii Fig. - ix

S. aureus

Fig. - ii Fig. - iv Fig. - vi Fig. -viii Fig. - x

Platel: Fig.-i-x: Showing comparative view of inhibition zone made by Ethanol extracts of spices plants
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1: Showing antibacterial potential of Eugenia carvophyllata against pathogenic bacteria
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Fig. 2: Showing antibacterial potential of Cinnamonun zeylanicum against pathogenic bacteria

Plate 2: Fig. — 1&2: Showing antibacterial potentialities of Clove and Cinnamon extracts
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Fig. 3: Showing antibacterial potential of Zingiber officinale against pathogenic bacteria
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Fig. 4: Showing antibacterial potential of Coriandrum sativum against pathogenic bacteria

Plate 3: Fig. — 3 & 4: Showing antibacterial potentialities of Zinziber and Coriander extracts
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Fig. 5: Showing antibacterial potential of Ethanol extracts of Eugenia caryophyllata,
Cinnamonun zeylanicum, Zingiber officinale & Coriandrum sativum against
pathogenic bacteria.
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