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Abstract

Four essential oils (EQs) were extracted from leaves of Sage, Marjoram,
Rosemary and seed of clove spice plants using hydrodistillation. They were
fractionated to recognize and identify their ingredient components. In vitro by
well agar diffusion and measuring the diameter of inhibition zone, the Eos
were examined for their antibacterial activities against some bacterial isolates
which caused spoilage of manufactured meats. The tested bacterial isolates
were isolated from spoilage burger. They were identified arid found to be
belonged to three Gram negative bacteria (Klebsiella pneumonia,
pseudomonas aeruginosa and serratia marcescens) and six Gram positive
bacteria (Bacillus anthrakoids, Bacillus cereus, Bacillus subtilis, Micrococcus
luteus, Staphylococcus aureus and Lactobacillus sp.) The obtained date
showed great variation between the tested Eos in their chemical compounds
especially that with high proportion. Eos were also varied in their antibacterial
activity against the tested bacterial isolates. The gram negative bacterial
isolates showed to be slightly less susceptible than gram positive bacterial
isolates. The essential oils (Eos) are known as natural materials used to
enhance the product flavor. In this respect the present study stated-that Eos
may be also used as natural preservatives to inhibit and delay the growth of
bacteria causing meat spoilage.
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INTRODUCTION

Essential oils (Eos) also called volatile or ethereal oils; (Guenther,1948)
are aromatic oily liquids obtained from plant material (flowers, buds, seeds,
leaves, twigs, bark, herbs, wood, fruits and roots) They can be obtained by
expression, fermentation enfleurage or extraction but the method of steam
distillation is most commonly used for commercial production of Eos (Van de
Braak and Leijten, 1999).An estimated 3000 Eos are known of which about
300 are commercially important destined chiefly for the flavours and
fragrances market (Van de Braak and Leijten, 1999) the major components
of the economically interesting Eos are summarized by (Bauer ef al., 2001).
Detailed compositional analysis is achieved by gas chromatography and mass
spectrometry of the EO or its head spice (Salzer, 1977; Scheffer and
Baerheim Svendsen, 1981; Wilkins and Madsen, 1991; Deferera et al.,
2000; Juliano et al., 2000; Jerkovic et al., 2001; Delaquis et al., 2002). Eos
can comprise more than sixty individual components (Senatore, 1996; Russo
et al., 1998). Major components can constitute up to 85% of the EO whereas
other components are present only as a trace (Senatore, 1996; Bauer ef al.,
2001). Isolation of spoilage bacteria has been received great attention and
investigated by many researchers (Fraizer, and Westhoff, 1977; Burt, 2004;
Bektas et al, 2005 and Ebrahim Abadi ef al., 2010) Most studies
investigating the action of whole Eos against food spoilage organisms and food
bome pathogens. It is agreed that, generally, Eos are slightly more active
against gram positive than gram negative bacteria (Shelef; 1983; Shelef et al.,
1984, Farag et al., 1989, Marino et al., 1999, Marino ef al., 2001; Harpaz
et al., 2003; and Burt, 2004).

The purpose of the present study was to perform a preliminary informative
study on some economic plant essential oils (Eos) throughout their chemical
composition as well as their antibacterial activity against some spoilage
bacteria- which isolated from local spoilage burger. This was made in attémpt
to contribute to use of Eos as alternative products for microbial control and
food preservation.
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Materials and Methods

Spice plants

Spice plants namely (Rosemary, marjoram, sage and clove) were
purchased from local market at Cairo, Egypt. The part used of these plants
were leaves from (rosemary, marjoram, sage and seeds for clove).

The tested bacteria

The tested bacteria were isolated from spoilage burger they were purified
and identified according to Bergy's Manual of Determinative
Bacteriology(1994) they were found to be three gram negative bacteria
(Klebsilla pneumonia, Pseudomonas aeruginosa and Serratia marcescens) and
six gram positive bacteria (Bacillus anthrakoids, Bacillus cereus, Bacillus
subtilis, Micrococcus luteus, Staphylococcus aureus and Lactobacillus sp.)

Fractionation of the essential oils

_The essential oil extracted from Rosemary, Marjoram, sage and clove by
hydrodistillation were analyzed by using a gas chromatography and gas chromatography-
mass spectrometry at National Research Center Giza, Egypt.
1. Gas chromatography analysis:
Gas chromatography was performed on a Hewlett-Packard-5890-series 11 plus.

2. Gas chromatography-Mass spectrometry analysis:

Analyses were carried out using a coupled gas chromatograph Hewlett-Packard
(5890) mass spectrometry Hewlett-Packard-M (5970) Isolated peaks were identified by
matching with data from the library of mass spectra (Wiely) and comparison with those of
authentic compounds and published data (Adams, 1995). The quantitative determination
was carried out based on peak area integration.

Determination of antibacterial activity

Antibacterial activity was determined by the well agar diffusion method according
to the NCCLS (1993). Petri plates containing 20ml of nutrient agar medium were
inoculated with a 24 hrs culture of tested isolates. Wells (6 mm diameter) were cut
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into the agar using sterile cork borer and crude essential oil of 0.1ml was added
into each well by sterilized drepping pipettes, control was carried out using the
solvent dimethyl sulfoxide (DMSO) alone. All treatments were incubated at
35°C for 24 hrs. After the incubation period, inhibition zone diameter around
the wells were recorded.

Media used

Nutrient broth medium

Nutrient broth medium was used for growing stock culture of bacteria
according to (Difco Manual, 1985).

Ingredients per liter
Beef extract 3g
Peptone 5g
Final pH6.8at 25°C

The ingredients were mixed and boiled to dissolve, dispensed into flask and
then outoclaved at 121°C for 15min

-Nutrient agar medium

Nutrient agar medium was used for determination of the antibacterial effect of
plant extracts using well agar diffusion method (Difco Manual, 1985)

Ingredient per liter

Beff extract 3g
Pepton 5g
Agar 15g

Final pH6.8 at 25°C the ingredients were mixed and boiled to dissolve,
dispensed into flasks and then autoclaved at 121°C for 15 min
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