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ABSTRACT
At present resistance in bacterial environment has become a threatening global problem to
us. We removed plasmid DNA for comparing drug sensitivity between plasmid containing
and plasmid cured bacterial strains by isolated compound. Petroleum ether extract of the
leaves of Coccinia grandis (L.) Voigt. (Family: Cucurbitaceae) was used to isolate one
isoprenoid compound (Polyprenol C-60). Plasmid containing two bacterial strains of
Escherichia coli (ATCC 25938) and Bacillus cereus (IMAUB1022) were cultured in nutrient
broth media & drug resistance was studied using Chloramphenicol (reference drug) 1 µg/ml
for Bacillus cereus (IMAUB1022) & 5µg/ml for Escherichia coli (ATCC 25938). Polyprenol
C-60 was used in concentration 5 µg/ml for both Bacillus cereus (IMAUB1022) &
Escherichia coli (ATCC 25938). The genes responsible for resistance to Chloramphenicol
and Polyprenol C-60 are present on plasmid DNA of both Bacillus cereus (IMAUB1022)
and Escherichia coli (ATCC 25938). The presence of resistance gene in mega plasmid was
concluded by the result of plasmid curing. Both Polyprenol (C-60) and Chloramphenicol
exhibited resistance to Bacillus cereus (IMAUB1022) and Escherichia coli (ATCC 25938)
before plasmid curing & exhibited sensitivity to both after plasmid curing confirmed that the
resistance is plasmid mediated.
Keywords: Bacterial environment, Plasmid, Resistance, Bacillus cereus (IMAUB1022),
Escherichia coli (ATCC 25938).

compounds are typical of broad groups of tissues. Few

INTRODUCTION
Coccinia grandis (L.) Voigt. (Family: Cucurbitaceae)

species of plants contain the polyterpene hydrocarbon

is a climber or trailer type plant generally distributed

rubber. The resin acids of pine trees and the rubber

throughout the tropical countries of Asia and Africa. [1]

found in the latices of various plants may serve as

Since long before the leaves are consumed to control

wound-healing

hyperglycemia as indigenous system of

agents.

Tetraterpene

carotenoid

medicine.[2-4]

pigments are the source of vitamin-A, essential for

Unani system of medicine also reports that various

vision and is involved in growth, reproductive

preparation of the plant parts were used for ulcer.

[5]

Another species, Coccinia indica also possess analgesic
and hepatoprotective property.

[6]

Plant isoprenoids

function and neural development in animals.

[9]

Other

vitamins that are entirely or partly isoprenoid include
vitamin-E, important in reproduction. Vitamin-K is
necessary

contribute to carotenoid formation. In animals,

Ubiquinones (coenzyme Q) which are involved in the

isoprenoids comprise various oily or waxy substances

derivation of energy by the oxidation of food are also

such as fish liver oils, wool wax, the yellow pigments

formed from isoprenoids.

in egg yolk, butterfat, feathers and fish scales.

[7, 8]

from turpentine include ingredients for perfumes,

Isoprenoids are not uniformly distributed among

vitamin-A, lubricant additives, insecticides, resins,

plants or animals, but certain classes of these

industrial chemicals etc. [13] Resin usually modified by
chemical

for

the

treatment

blood-clotting

is

[7, 11, 12]

widely

Products derived

used
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process.

[10]

effect growth (e.g., the hormone gibberellic acid) and

to

make

[14]

All reagents and chemicals used here are of the
highest

purity,

commercially

available

(Merck,

Mumbai, India).
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Each bacterial strain of Escherichia coli (ATCC

Isolation of pure compound
Petroleum ether extract (12.55 g) of the leaves of the

25938) and Bacillus cereus (IMAUB1022) were

plant was dissolved in chloroform. Silica gel (60-120

collected from single colony and inoculated into 20 ml

mesh for column chromatography) was added to it

Luria Bertani (LB) media separately. The strains were

and stirred well to make slurry. Now the column was

incubated overnight at 37ºC under microaerophillic

filled with petroleum spirit and checked for any

conditions. Then the inoculums were centrifuged at

Now Silica Gel (60-120 mesh for column

10,000 rpm for 10 minutes at 4ºC. Thereafter the cell

chromatography) is suspended in petroleum spirit

pellets were collected and suspended in 100 μl of

and continuously added from the top of the column

Solution I and vortexed. Now 200 μl of Solution II was

with occasional stirring and subsequent removal of

added. The suspension is then shaken gently and

solvent from the bottom of the column.

As

incubated in ice for 10 minutes. After that 150 μl of

petroleum spirit extract was selected, less polar

Solution III was added to the mixture and incubated

constituents should be there.

Fig. 1. represents

again for 10 minutes. Now the mixture was

column chromatography of petroleum spirit extract

centrifuged again at 10,000 rpm for 15 minutes at 4ºC.

producing bands. Fractionation was started with

Thereafter the supernatant from each tube was

petroleum spirit alone first. Now the fractions are

collected and kept into separate Eppendorf tubes.

dried

benzene,

Now 500 μl of phenol and chloroform mixture (1:1)

chloroform and ethyl acetate (6:3:1). Gradually

was added into each Eppendorf tubes. The tubes were

solvent

incorporating

then shaken well. In each tube two phases were

chloroform into petroleum spirit. Fraction which

separated by centrifugation at 10,000 rpm for 15

produced maximum quantity of constituents after

minutes at 4ºC. From each tube aqueous layers were

drying

column

separated and transferred to fresh Eppendorf tubes.

chromatography in similar way by gradual increase of

Thereafter 1000 μl of 70% Ethanol was added into

solvent polarity until the desired compound is

each tube and incubated for 10 minutes at room

leakage.

[15]

and

TLC

is

polarity is

is

[17]

performed

increased

subjected

to

using

by

repeated

separated as single TLC spot.

[15] Now

recrystallized. Mass spectra,

13

[16]

the compound is

C NMR and

1

temperature. The suspensions in each Eppendorf

H NMR

tubes were centrifuged 10,000 rpm for 15 minutes at

are performed to elucidate the structure of the

4ºC and supernatants from each tube were discarded.

compound. After interpretation of above data one

Now precipitated plasmid DNA was dried at room

isoprenoid compound was established. [18-20]

temperature for 30 minutes and dissolved into 50 μl
of TE Buffer.

[21, 22]

Details of media and reagent

solutions are mentioned in Table 1 and Table 2.

Table 1: Details of Luria Bertani broth, Solution I and
Solution II
Luria Bertani (LB)
broth (g /100ml)
Yeast extract : 0.5
NaCl : 0.5
Tryptophan : 1.0

Figure-1: Column Chromatography of Petroleum
spirit extract producing bands.

Distilled water : 100 ml

Solution I

Solution II

Glucose : 0.45g
Tris-HCL : 1(M)
1.25ml , pH-8.0
EDTA : 0.5(M)
1ml, pH-6.0
Distilled water :
47.75ml

NaOH : 1(N)
2ml
SDS : 10%
1ml
Distilled water
: 7.0ml

pH : 7.2

Gel Electrophoresis
227
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Table 2: Details of Solution III, TAE Buffer and TE Buffer
Solution III

TAE Buffer

Potassium acetate : 2.944g
Distilled water : 5.0 ml

TE Buffer

Tris-Base : 4.84g

1 (M) Tris-HCl (pH-8.0): 500 μl

Glacial acetic acid : 1.15ml

0.5 (M) EDTA (pH-6.0) : 50 μl

pH : 4.8(Adjust with glacial acetic acid)

0.5 (M) EDTA : 2ml
pH : 8
Volume made upto 10ml with distilled water
Volume made upto 1Lit. with distilled water

Distilled water : 49.45 ml

Gel Electrophoresis of Plasmid DNA was conducted

commonly used are TAE (tris-acetate-EDTA) and TBE

utilizing horizontal Gel Electrophoresis. Ethidium

(tris-borate-EDTA). Buffers not only establish a pH but

bromide is added to the molten agarose to make a

provide ions to support conductivity also. [25]

final concentration 0.5 μg/ml (from a stock of 10
mg/ml) and mixed gently. Here TAE buffer was

Plasmid Curing

poured into the gel tank till the buffer level stands at

Ethidium bromide (EtBr) was utilized to eliminate

0.5 to 0.8 cm above the gel surface. After that the

plasmids from above two bacterial strains to ensure

power cord was connected to the power supply and

whether the resistance gene is encoded by a plasmid

electrophoresis

or not.

is

conducted

according

to

the

[21]

Above two bacterial strains were targeted

convention i.e. red: anode, black: cathode. Three

for plasmid curing by using ethidium bromide. At first

different DNA samples were loaded in the wells in the

stock solution (100μg/ml) of curing agent (EtBr) was

desired order. Now the voltage was set to 50 volt and

prepared in distilled water. Now 100 μl of inoculum of

the power supply is switched on. The power was

each bacterial strain was added to LB media

switched off when the tracking dye (bromophenol

containing 100 μg/ml of EtBr and incubated at 37ºC

blue) reached three-fourth of the gel length from the

for 24 hours. Overnight growth was allowed.

well. After the electrophoresis is over, DNA samples

Thereafter 100 μl of resistant cultures of both

can

transilluminator

bacterial strains were spread on four nutrient agar

appearing as fluorescence. No destaining is required

media plates separately, two containing isolated drug

be

here.

[23]

visualized

under

UV

DNA is negatively charged at neutral pH and

molecule and Chloramphenicol (reference drug) for

when electric field is applied across the gel, DNA

Bacillus cereus (IMAUB1022) and remaining two for

migrates towards the anode. Migration of DNA

Escherichia coli (ATCC 25938). From literature it was

through the gel is dependent upon molecular size of

found that the MIC of Chloramphenicol for Bacillus

DNA, agarose concentration, conformation of DNA and

cereus (IMAUB1022) was 1-4 mg/L i.e. 1-4 µg/ml.

applied current. Two commonly used dyes are xylene

The MIC for Escherichia coli (ATCC 25938) strains are

cyanol and bromophenol blue that migrate at the

more than or equals to 32 µg/ml.

same speed as double stranded DNA of size 5000 bp

reference drug Chloramphenicol (1 µg/ml for Bacillus

and 300 bp respectively. These tracking dyes are

cereus & 5 µg/ml for Escherichia coli) and isolated

negatively charged, low molecular weight components

drug molecule Polyprenol C-60 (5 µg/ml for both

that are loaded along with each sample at the start of

Bacillus cereus & Escherichia coli) in nutrient broth to

run, when the tracking dye reaches towards the

conduct the same experiment. Finally they were

[24]

[27]

[26]

We used the

Best resolution of

incubated at 37ºC for two days and absorbance was

fragments is attained by applying not more than 5

measured at 600 nm at one day intervals utilizing

volts per cm to the gel. Different buffers have been

Colorimeter. [28]

anode, run is terminated.

recommended for electrophoresis of DNA. The most
Journal of Advanced Pharmacy Education & Research
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26.3. At [delta] 23.9, 23.8 and 23.7, other signals

RESULTS AND DISCUSSION
Data interpretation from Mass spectra,

13

C NMR

1

unit of the chain. At [delta] 18.2 and 16.4, the higher

and H NMR
Here Petroleum spirit extract was utilized for
repeated

silica

expressed the other methyl carbons of the cis isoprene

gel

column

chromatography.

field methyl signals were due to the two intervening
methyl carbons and one terminal methyl carbon of the
[18]

Petroleum spirit-Chloroform (80:20) soluble fraction

trans isoprene unit, respectively.

was collected. One pale yellow compound is separated

bearing the hydroxyl group produced the peak at

from this fraction. From ES-MS of the compound a

[delta] 59.2. At [delta] 138.9, the most downfield peak

peak is produced at m/z 852.9 corresponding to [M

of one carbon was produced due to the carbon alpha

[NH.sub.4]] [.sup.] ion.

[29]

The methylene

to - [CH.sub.2] OH group (C-3). At [delta] 131.4, the

The NMR spectrum is producing such a splitting

most high-field quaternary signal was produced for

pattern which suggests that the compound is one open

the C-47 carbon atom of ES-MS and two terminal

chain terpene derivative containing many isoprene

methyl groups. These spectral data interpretation

units. It indicates that the compound is a Polyprenol.

from Mass spectra (Fig. 2.),

The 1H-NMR spectrum produced in solvent [C.sub.6]

and

[D.sub.6]-[d.sub.6] produced a triplet (J = 6.88 Hz) at

structure of the isolated compound to be a Polyprenol

[delta] 5.39 for the aliphatic methine at position C-2.

(C-60) (Fig. 6.).

13

1

H NMR (Fig. 3, Fig. 4.)

C NMR (Fig. 5.) is utilized to elucidate the

Here is another similar type triplet at [delta] 5.17 (J =
6.88 Hz) was suggested as the methine (at C-46) alpha
to the quaternary carbon C-47 containing the extreme
methyl group. At [delta] 5.29 the multiple equivalents
to 10 protons were obtained on account of the
remaining methines. Due to resonating signals present
in between [delta] 2.19 and 2.03, 22 methylene groups
were recognized. Total number of methyl groups
recognized is 13. Among them the peaks at [delta]
1.75 and 1.72 were for seven methyl groups from cisunits and those at [delta] 1.64 equivalents to 12

Figure 2: FAB-MASS spectra of isolated compound

protons were for four methyl protons from transunits. At [delta] 1.56 the peak was due to the methyl
protons of the extreme dimethyl allyl group. Thus,
various [delta] values of methyl groups produced the
difference in methyl groups from various units. In
such a way the cis and trans-methyl groups were
recognized as because signals for methyl protons of
cis-unit occur at lower magnetic field than those for
trans-unit. In this way the terpene was recognized
belonging to the family of 'three trans and poly cis'
type.

[30]

Moreover the

13C

NMR hereby expressed

related signals of methyl carbons attached to trans
and cis isoprene units. The terminal methyl group is
expressed by the downfield methyl signal at [delta]
229

Figure 3: 1H NMR spectra of isolated compound
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technique. Here reference drug Chloramphenicol and
isolated drug Polyprenol C-60 were subjected to study
bacterial resistance using curing agent, EtBr. When
Plasmid curing is over, it was noticed that both
Bacillus cereus (IMAUB1022) and Escherichia coli
(ATCC 25938) become sensitive to Chloramphenicol
and Polyprenol C-60 but before plasmid curing they
exhibited resistance in those bacterial environment.
This
Figure 4:

1H

NMR spectra of isolated compound

finding

suggests

that

the

genes

for

Chloramphenicol and Polyprenol C-60 resistance of
both Bacillus cereus (IMAUB1022) and Escherichia coli
(ATCC 25938) are present on plasmid DNA on them.
[31]

Results of comparative study of drug resistance in

bacterial environment has been shown in Fig. 7. and
Fig. 8.

Figure 5: 13C NMR spectra of isolated compound

HO

(

)

7

(a)
(b)
Figure 7: Decrease of Chloramphenicol resistance of
(a) Bacillus cereus (IMAUB1022) and (b) Escherichia
coli (ATCC 25938) after treating with Ethidium
bromide.

Figure 6: Structure of Polyprenol (C-60)
Visualization of DNA fragments
Since DNA is not naturally colored, it will not be
visible on the gel. Hence the gel, after electrophoresis,
is stained with a dye specific to the DNA. Discrete
bands are observed when there is enough DNA
material present to bind the dye to make it visible,
otherwise the band is not detected. The gel is
observed against a light background wherein DNA
appears as dark colored bands. Plasmid DNAs were
isolated from both Bacillus cereus (IMAUB1022) and
Escherichia coli (ATCC 25938). Both the two bacterial
strains produced a plasmid profile of single band with
base pairs of around 45 Kb suggesting that both the
bacterial strains contain mega plasmids.
Bacterial resistance & sensitivity
If the resistance genes are encoded by genomic DNA
or Plasmid DNA, can be ascertained by curing
Journal of Advanced Pharmacy Education & Research

(a)
(b)
Figure 8: Decrease of Polyprenol (C-60) resistance of
(a) Bacillus cereus (IMAUB1022) and (b) Escherichia
coli (ATCC 25938) after treating with Ethidium
bromide.
Interpretation
From the Fig. 9., we can observe that λ-genomic
DNA being high molecular weight runs least distance
from the wells than other two plasmid DNAs of
Bacillus cereus (IMAUB1022) and Escherichia coli
(ATCC 25938). Plasmid DNA of Escherichia coli ( ATCC
25938) produces two bands corresponding to nicked
and supercoiled form of DNA. Supercoiled form moves
Jul-Sept 2013
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faster than the nicked form due to its compact
structure.

Plasmid

DNA

of

Bacillus

cereus

(IMAUB1022) produces more than one band due to
similar types of nicked and supercoiled forms of
DNAs. λ-genomic DNA (48Kb) marker shows one band
on the gel at 48 Kbp. Here the Marker is the digested
form of λ-genomic DNA (48Kb) with restriction
enzyme. DNA fragments/bands are separated from
each other based on individual molecular weight and
charge distribution. DNAs being negatively charged

Lane 1: Plasmid DNA of Bacillus cereus

move towards the positive electrode (Anode). Some

Lane 2: DNA Marker: λ-genomic DNA (48Kb)

bacterial flora are available in adverse environmental

Lane 3: Plasmid DNA of Escherichia coli

situation may contain plasmids in various frequency
and size.

[32]

Some Bacillus species possess large

plasmids supporting the presence of such plasmids in
[22]

CONCLUSIONS
Recently resistance in bacterial environment is an

Similarly some Escherichia

alarming universal problem. Here, after plasmid

coli (ATCC 25938) strains possess large plasmids

curing both Polyprenol (C-60) and Chloramphenicol

supporting the presence of such plasmids in above

exhibited sensitivity to Bacillus cereus (IMAUB1022)

Escherichia coli (ATCC 25938) strain. The primary

and Escherichia coli (ATCC 25938) confirmed that the

purification of a 6.1 kilo base pair (kbp) plasmid from

resistance is plasmid mediated. Some drugs may be

a desalted alkaline lysate has been accomplished by a

isolated from natural source that can function

thermoseparating aqueous two-phase system [(50%

bypassing plasmid mediated bacterial resistance,

ethylene oxide–50% propylene oxide)–Dextran T

making the drug sensitive to plasmid containing

500]. The partitioning of the different nucleic acids

strains also. Naturally bacterial resistance can be

(plasmid DNA, RNA, genomic DNA) in the thermo

controlled in a rational way.

above Bacillus strain.

separating aqueous two-phase system was followed
both qualitatively by agarose gel electrophoresis and
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Other study shows that the

electrophoresis.

presence of resistance gene in mega plasmid was
confirmed by the result of plasmid curing.
Supportive

findings

investigators. [38, 39]
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