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PLASMID BORNE RESISTANCE IN BACTERIA TO

COMMON HOUSE HOLD SPICES

ABSTRACT

Aim:To examine the antimicrobial properties of various spices commonly used in Indian cuisine and to___ - { comment [131]: Space pi )

check the nature of resistance in the bacteria exhibiting resistanceﬂ. 7777777777777777777777777 _ _ — -1 Comment [I32]: Is it plasmid borne resistance or
chromosomal resistances

Study design:To_ demonstrate _the antimicrobial properties _in_ various _household _spices _like - { comment [133: space )
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[Cinnamon(Cinnamomum zeylanicum), Clove(Syzygium aromaticum), Black Pepper(Piper nigram) and
Turmeric(Curcuma longa) and to examine their effects on the pathogenic bacteria E.coli(Escherichia coli),
B.subtili(Bacillus  subtilis), K.pneumoniae(Klebsiella

aeruginosa)and S.aureus(Staphylococcus aureus).[

P.aeruginosa(Pseudomonas

L - - ‘{Comment [134]: Add space before the bracket }

pls Also check the organisms

Place and duration of study:[Department of Microbiology, Osmania University, during the year 2013.[ . - ‘{Comment [I35]: Space, which country? Was the }

Methodology: Antimicrobial assay was performed to determine the antimicrobial activity of these spices.

Plasmids were isolated from bacteria showing resistance to these spices to confirm if the resistance to

previously observed to be sensitive to these spices.

research carried out throughout the year?

Results: On transformation with plasmids isolated from [K.pneumoniae and P.aeruginosa ,E.coli]//{cc.mment[ln]: Pls space the organisms name ]

Conclusion: The resistance to spices seems to be a plasmid borne feature which is easily transferred by

transformation to sensitive bacterial strains.

Keywords: Antimicrobial activity, Cinnamon, Pepper,Turmeric,Clove, plasmids, resistance.

1. INTRODUCTION:
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[1,2]. Multi-drug resistant strains of E.coli are widely distributed in hospitals and newer land tougherJ

the greatly feared strains which have become resistant to most antibiotics. MRSA strains are most often
found associated with institutions such as hospitals, but are becoming increasingly prevalent in the
environment. The emergence of MRSA is only a general aspect of drug resistance. Mycobacteria, the
genus harbouring tuberculosis and leprosy strains, is a chronic menace in developing countries like India,

where millions of patients acquire these infections every year. Mycobacterial infections are fastidious, in

the sense that they require multiple drug therapy for a minimum of six months to two lyears[4,5]. h\/lfulﬁtiplg:/ _

drug resistance in Mycobacteria is prevalent worldwide and billions of dollars are spent every year to
device effective treatment strategies against the pathogen. Due to the continuous evolution of bacterial
antimicrobial compounds. Globally, plant extracts are employed for their antibacterial, antifungal and
antiviral activities. It is known that more than 400,000 species of tropical flowering plants have medicinal
properties and this has made traditional medicine reliable and cost effective on par with modern
Imedicine[6]

in minute amounts to impart favour, taste and aroma in food preparation[7]. Many spices have
potent antimicrobial properties [8].Cinnamon is used as a spice and an aromatic. The bark or oil has been
65% to 80% cinnamaldehyde and small amounts of other phenols and terpenes, including eugenol, trans-
cinnamic acid, hydroxycinnamaldehyde, o-methoxycinnamaldehyde, cinnamyl alcohol and its acetate,
limonene, a-terpineol, tannins, mucilage, oligomericprocyanidins, and trace amounts of coumarin.Clove is
a dried flower bud and essential oils are obtained from the buds, stems, and leaves.The principal

constituent of distilled Clove bud oil (60% to 90%) is eugenol (4-allyl-2-methoxyphenol).Eugenol is used

gallic acid,_sesquiterpenes

curcuminoids, which include curcumin (diferuloylmethane), demethoxycurcumin, and

bisdemethoxycurcumin. The best studied compound is curcumin, which constitutes 3.14% of powdered
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antioxidant, antitumour, antibacterial, and antiviral activities, which indicate potential in clinical medicine

The present study was planned to check the antimicrobial activity of these spices on some commonly

found normal flora which are frequently opportunistic pathogens. [The purpose of the study was to check

2. MATERIALS AND METHODS
2.1 COLLECTION OF MATERIALS AND SAMPLES:

2.1.1 Plant materials:

was because all of them are potential opportunistic pathogens commonly associated with bacterial

linfection].

2.2 METHONAL EXTRACTION:

dryness under reduced pressure at 45°C with a rotary evaporator and were stored at 4°C until further use.

2.3 PREPARATION OF INOCULUM:
All the cultures obtained were stored and maintained on nutrient agar slants [until further usel.
Before performing agar well assay each of the cultures were inoculated onto nutrient broth and incubated

overnight at 37°C in order to obtain a rapidly growing culture.

2.4 ANTIMICROBIAL ASSAY BY AGAR WELL DIFFUSION:
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101 1.5 mL of overnight culture was taken in an Eppendorf tube and centrifuged at 13000 rpm for Selectionplithetclinicallisolatesiarelsensitivawhy

testing for plasmids

102 3min at 4C. The supernatant was discardedand|pelle t was resuspended in 150p! of ice-cold Alkaline

. . . . I t [1J50]:
103 Lysis Solution 1(50mM Glucose, 25mM TrisCl (pH 8.0), 10mM EDTA (ph 8.0)) and vortexed vigorously. L Lot

104 250pl of Alkaline Lysis Solution [2(10N_NaOH, 10% SDS) was added and mixed gently, followed by - { comment [1351]: space
105  addition of 250l of Alkaline Lysis Solution [3(5M_[Potassium Acetate, Glacial Acetic Acid) and __ - { comment [1352]: space
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107  without any traces of [pellet.dsDNA was precipitated by adding 2x volumes of absolute ethanol and | o ‘[Comment [1354]: space
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109 10min at 4C. Supernatant was discarded and the pel let was rinsed with 70% ethanol and centrifuged at
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110 13000 rpm for 5min at 4C. The pellet was air-dried and resuspended in 50ul of sterile DEPC water and
111 stored at -20<C.

112 2.6 TRANSFORMATION:

113 The competent cells were thawed on ice and ~ 5ul of DNA was added to 100ul of cells and

114  |mixedgently.Thel tubes were incubated on ice for about 30 min and subjected to heat shock at 42Cina - {c‘)mment [1358]: space ]

115  water bath for 90-120seconds. Tubes were replaced on ice for ~2min and 900pl of pre warmed LB (with
116 no antibiotic added) was added and then incubated at 37<C with gentle agitation for 45min to 1hr.Then
117 100.pl to 200ul of this culture was spread on selective media (LB agar with vancomycin) and incubated at
118  37< overnight.

119 [B.Results jand Discussion: __ -~ { comment [1359]: space )
120 (Table 1): Antibiotic assay using disc diffusion; __ - { comment [1360]: Disc diffusion method )
121  Antibiotic assay was performed on each of the cultures using antibiotic discs containing antibiotic at the
122 concentrations of 10, 30 and 50ug/disd.{ 77777777777777777777777777777777777777777 P ‘{Comment [IJ61]: What prompted the choice of }
the antibiotics selected?

Antibiotic E.coli B.subtilis K.pneumoniae | P.aeruginosa | S.aureus | _- {Comment [1362]: space ]

(mcg/disc)

Bacitracin (10) -ve +ve -ve -ve +ve

Chloramphenicol +ve +ve +ve +ve +ve

(30)

Gentamycin (50) +ve +ve +ve +ve +ve
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Kanamycin (30) +ve +ve +ve +ve +ve
Methicillin (10) -ve -ve -ve -ve +ve
Streptomycin(10) +ve +ve +ve +ve +ve
Tetracyclin(30) +ve +ve +ve +ve +ve
Tobromycin (10) +ve +ve +ve +ve +ve
Vancomycin(30) +ve +ve -ve -ve +vd |
measure the zone of inhibition in mm and compare

*+ve indicates inhibition and —ve indicates no-inhibition.

3.1 Antimicrobial activity of spices extracted in organic solvent:

B.subtilis. Clove extracts showed greater antimicrobial activity among other spice extracts against
K.pneumoniae whereas none of the spices were found to be effective against |P. aeruginosa,

(@) (b)
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(Table 2):

(e)

(Fig 1).Antimicrobial activity of Clove, Cinnamon, Pepper and Turmeric on (a)E.coli,

method with absolute ethanol as control.

Antimicrobial

(d)

activity of spice extracts of Cinnamon, Clove, Pepper and

Turmeric by organic extraction method onthe pathogenic strains.

| E.coli B.subtilis | K.pneumoniae | P.aeruginosa S.aureus
Cinnamon +ve +ve -ve -ve +ve
Clove +ve +ve +ve -ve +ve
Pepper -ve +ve +ve -ve +ve
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*+yeindicatesinhibition and —veindicates no-inhibition.

3.2 Antimicrobial activity of spices extracted in PBS: - { comment [D71]:

In full pls

Spices extracts such as Cinnamon, Clove, Pepper and Turmeric were checked for their
antimicrobial properties on the pathogenic strains of B.subtilis, E.coli, K.pneumoniae, P.aeruginosa,
S.aureus by isolating them in PBS (phosphate buffered saline). The extracts of these spices were

prepared using inorganic extraction method and then tested for antiHmicrobiaI activity on these pathogenic _ _ - {Comment [1372]:

remove

strains by well diffusion assay.

In E.coli only Cinnamon showed a considerable amount of inhibition. Whereas both Cinnamon

and Clove showed prominent zones of inhibition against B.subtilis, none of the spices were found to [effecﬂf_ = {Comment [1373]:

affect

the growth in K.pneumoniae and P.aeruginosa, while Cinnamon showed less \inhibition[ compared to ,—/{Comment [1374]:

activity

Clove on S.aureus.
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(e)

(d)

(Fig 2):Antimicrobial properties of Clove, Cinnamon, Pepper and Turmeric on
(a)B.subtilis, (b)E.coli, (c)K.pneumoniae, (d)P.aeruginosa and (e)S.aureusby aqueous
extraction with PBS taken as control.

(Table 3):

Antimicrobial activity of spice extracts of Cinnamon,

Clove, Pepper and

Turmeric prepared by using agueous extraction (PBS) on the pathogenic strains.

E.coli B.subtilis | K.pneumoniae | P.aeruginosa S.aureus
Cinnamon +ve +ve -ve -ve +ve
Clove -ve +ve -ve -ve +ve
Pepper -ve -ve -ve -ve -ve
Turmeric -ve -ve -ve -ve -ve

*+ve indicates inhibition and —ve indicates no-inhibition.
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3.3 Antimicrobial activity by the combination of extracts in organic solvent:

After checking for their individual activity a combination of spices was checked for their combined activity

by mixing the extracts of two spices together and then performing well diffusion assay on the pathogenic

follows.

Combination of Cinnamon + Clove, Cinnamon + Turmeric and Cinnamon + Pepper showed very

inhibition but Cinnamon + Pepper did not show any inhibition on E.coli and none of the three

combinations of Cinnamon + Clove, Cinnamon + Turmeric and Cinnamon + Pepper were found to be

inhibiting the growth of K.pneumoniae, P.aeruginosa and S.aureus.

(@) (b)

© (d)
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(e)

(Fig 3): Antimicrobial activity by the combination of spices Cinnamon + Clove, Cinnamon
+ Turmeric, Cinnamon + Pepper on (a) B.subtilis, (b)E.coli, (c)P.aeruginosa, (d)S.aureus
and (e)K.pneumoniae.

(Table 4): Antimicrobial activity by the combination of extracts of Cinnamon + Clove,

Cinnamon +TurmericandCinnamon + Pepper in organic solvent .

Combination E.coli B.subtilis | K.pneumoniae | P.aeruginosa | S.aureus
Cinnamon+Clove +ve +ve -ve -ve -ve
Cinnamon+Turmeric +ve +ve -ve -ve -ve
Cinnamon +Pepper -ve +ve -ve -ve -ve

*+ve indicates inhibition and —ve indicates no-inhibition.
3.4 Antimicrobial activity by the combination of extracts:

Combination of Clove+ Turmeric, Clove + Pepper, Turmeric +Pepper were also checked for their
inhibitory activity on pathogenic strains of B.subtilis, E.coli, K.pneumoniae, P.aeruginosaandS.aureusand

the results were as follows.

All the three combinations ofClove+ Turmeric, Clove + Pepper, Turmeric +Pepper were found to be
equally effective against E.coli, whereas only Clove + Turmeric and Clove +Pepper were found to be
Turmeric, Clove + Pepper, Turmeric +Pepper were found to be inhibiting the growth in K.pneumoniae and

P.aeruginosaand only combination of Turmeric+ Pepper was found to be inhibiting S.aureus.

L - - {Comment [1377]: the
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208 (Fig 4): Antimicrobial activity by the combination of spices Clove+ Turmeric, Clove +

209  Pepper, Turmeric +Pepper on (a) B.subtilis, (b)E.coli, (c)P.aeruginosa, (d)S.aureus and (e)
210 K.pneumoniae.
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(Table 5): Antimicrobial activitybythe combination ofspicesClove+ Turmeric,Clove +

Pepper and Turmeric +Pepper.

Combination E.coli B.subtilis | K.pneumoniae | P.aeruginosa S.aureus
Clove+ Turmeric +ve +ve -ve -ve -ve
Clove+Pepper +ve +ve -ve -ve -ve
Turmeric+ Pepper +ve -ve -ve -ve +ve
*+ve indicates inhibition and —ve indicates no4nhibiton. - ’[Comment [1378]: pls compare your result with }
other peoples findings and discuss it extensively.

3.5 Plasmid isolation:

Plasmid isolation was performed using alkaline hydrolysis method and the plasmids were isolated from

each culture and run on 1% agarose gel and checked under jan \Qg[@qcyrpgrltgtjopszsﬁtgrp(LBjo:rgg)faingﬁ/\/ - ‘[Comment [D79]: ]
it was observed that the E.coli culture used did not contain any plasmid whereas B.subtilis and S.aureus \\\\\ ‘[Comment [1380]: a gel documentation system ]
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(Figh): Plasmid isolated from the 5 test organisms E.coli, B.subtilis, K.pneumoniae,

P.aeruginosa and S.aureus.

E.coli  B.subtilis K.pneumoniae P.aeruginosa  Saureus
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*K.pneumoniae-Klebsiella pneumonia, P.aeruginosa — Pseudomonas aeruginosa.

3.6Transformation:
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selective media and the transformed colonies were selected randomly and were grown in flasks and their
plasmids were isolated once again by alkaline lysis and were checked for the presence of the
transformed plasmid.lt was found that colonies 2 and 3 of K.pneumoniae and colonies 2,3 and 4 of

P.aeruginosa were successfully transformed

|(Fig 6): Plasmids isolated from transformed colonies of E.coli DH5-a transformed using

plasmids obtained from K.pneumoniae and P.aeruginosa.]

241

Kleb 1 Kleb 2 kleb3kleb 4 Pseudo1l Pseudo 2 Pseudo3 Pseudo4

*Kleb indicates K. pneumoniae and Pseudo indicates P. aeruginosa.
*The number indicates the colony number on the transformed plate

3.8 Antimicrobial activity of spices on the transformed colonies:

inhibition on the control culture. Whereas cultures transformed using P.aeruginosa plasmids were
inhibited by Cinnamon, Clove and Turmeric. While cultures transformed using K.pneumoniae plasmid

were inhibited by only Clove and Turmerid,
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262
263  (Table5): Antimicrobial activity of spices on the transformed colonies of E.coli Dh5a
264  where transformation was performed using plasmid isolated from P.aeruginosa and
265 K.pneumoniae.
Control Transformed | Transformed | Transformed Transformed
E.coli colonyl colony 2 colony 2 colony 3
Dh5a using using using Using
P.aeruginosa | P.aeruginosa | K.pneumoniae | K.pneumoniae
plasmid plasmid plasmid plasmid
Cinnamon +ve +ve -ve -ve +ve
Clove -ve +ve +ve +ve +ve
Pepper -ve -ve -ve -ve -ve
Turmeric +ve +ve +ve +ve +ve

266  *+ve indicatesinhibition and —ve indicates no-inhibition.

267  *E.coli DH5a was used as control.
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269 Spices have been one of the most commonly used natural antimicrobial agents in foods and have been

270 used traditionally for thousands of years by many cultures for preserving foods land to enhance aroma - {cOmment [1397]: delete and put coma

271  and flavour [11]. Numerous studies have been published on the antimicrobial activities of plant extracts
272  against different types of microbes, including foodborne pathogens [12,13,14]. It has been reported that
273 spices owe their antimicrobial properties mostly to the presence of alkaloids, phenols, glycosides,
274  steroids, essential oils, coumarins and tannins [15]. Besides, the use of synthetic compounds have
275 significant drawbacks, such as increasing cost, handling hazards, concerns about residues on food and
276  threat to human environment [16].

277 Extraction of spices with methanol and dichloromethane resulted in a product with greater
278  antimicrobial activity than extraction with PBS, as aqueous extracts of all the spices displayed little or no
279  antimicrobial activity against any of the bacteria tested. This is probably due to the fact that, though the

280  solvents were removed from extracts by evaporation, different chemical compounds were extracted

281  lusingvarious solvents, and most of the components with antimicrobial properties are aromatic or
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saturated organic compounds which are generally more soluble in solvents such as ethanol or methanol
[17]. In a recent study on antimicrobial activity of Australian herbs, water, ethanol and hexane were used
as the solvents for extraction, and it was observed that the aqueous extracts displayed little or no
antimicrobial activity [18]. Many studies claim that phenolic substances present in spices may be
responsible for antimicrobial activity [19]. Antibacterial activity of selected dietary spice was closely
extracts of Cinnamon, Clove, Pepper and Turmeric proved to be more effective than the aqueous extracts

of the same|]

were tested for their antimicrobial properties, fewer investigations have been carried out to study the

synergistic effect of such substances. Our study indicated that spices showed antimicrobial properties but

K.pneumoniae organisms are often resistant to multiple antibiotics. Current evidence implicates a

aminoglycosides, fluoroquinolones,

tetracyclines,

chloramphenicol,

resistance to and

trimethoprim/sulfamethoxazole. P. aeruginosa is an opportunistic, nosocomial pathogen of immune

horizontal gene transfer of antibiotic resistance determinants. Development of multidrug resistance by P.

aeruginosa isolates requires several different genetic events, including [acquisition of different mutationif

and/or horizontal transfer of antibiotic resistance genes.

Resistance (R) plasmids, historically known as R-factors, contain genes that provide resistance

against antibiotics or toxins. In the current study bacteria containing plasmid were identified by subjecting
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Vancomycin where as K.pneumoniae and P.aeruginosa were found to be resistant so Vancomycin was

used in the selection of the transformed colonies.L _ _ - -| Comment [1J116]: Methodology repeated. Pls.
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findings with other works done by other researcher.

CONCLUSION:

not only the antibiotics but also to antimicrobial agents such as extracts of spices is also carried by

plasmid,
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