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1-Generally Recognized  as Safe��

2-Sea dew 

3-Antos 

4-Libanotis 

5-Hydrodistilation 

6-Steam Distillation 

7-Super Critical Solvent Extraction 
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1-Rosmarinus Officinalis L  

2-Gas Chromatography/Mass Spectrometry(GC/MS) 

3-WILEY 
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1-Supernatants 

2-Minimum Inhibitory Concentration (MIC) 

3-Minimum Bactericidal  Concentration(MBC) 
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1-Statistical Package for Social Sciences 

2-One way ANOVA with Dunnett's post test�� 
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1-Hurdle Technology� 
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1-Prakasa Ruo et al 

2-Pintore et al  

3-Gas chromatography retention index 

4-Carbon nuclear magnetic resonance  

5-Chemotype 

6-Razavi-Rohani & Griffths 
7-Heat-Denaturation 

8-Membrane-disrupting activity 
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1-Amphiphatic C-terminal Domain 

2-Natural Green Image 
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ABSTRACT:  
 

Introduction & Objective: Rosmarinus officinalis L. as a member 
of the Lamiaceae family and lysozyme as a natural antibacterial 
agent is important in food microbiology, because of its 
characteristics. The aim of the present study was to determine the 
chemical composition and anti-listerial activity of Rosmarinus 
officinalis essential oil (REO) alone and in combination with 
lysozyme for enhancement of anti-listerial activity of both 
substances.  
 

Materials & Methods: Rosmarinus officinalis L. was purchased 
from a local grocery store at Shahrekord and was identified by the 
Institute of Medicinal Plants, ACECR. The air-dried aerial parts 
were subjected to hydrodistillation using a Clevenger apparatus to 
obtain essential oil and yielded oil was analyzed by GC/MS. 
Antibacterial activity (on basis of Minimum Inhibitory Concentration 
(MIC) of REO was studied separately and in combination with 
unheated lysozyme (L) and heat-treated lysozyme (HTL) on 
Listeria monocytogenes at different pH (5, 6 and 7) by a micro-
broth dilution assay. The collected data were analyzed by SPSS 
software.  
 

Results: In the current study, 98.05% of constituents of the 
essential oil were identified. The major components were �-pinene 
(14.06%), 1,8-cineole (13.62%), verbenone (11.2%), camphor 
(10.51%), borneol (7.3%), 3-octanone (7.02%), camphene (5.46%) 
and linalool (5.07%). The inhibitory action of REO was stronger at 
lower pH especially 5 (MIC=225 �g/mL). Inhibition by L at pH 5 
was 640 �g/mL but no inhibition was seen at pH 7. HTL resulted in 
more effective inhibition than L, especially at pH 5 and heat-
treatment 80˚C (MIC: 160 �g/mL).  
 

Conclusion: Combination of L + REO and particularly HTL + REO 
was led to enhancement of bacterial inhibition. It was concluded 
that REO by the identified chemical composition was effective 
alone or in combination with L or HTL on Listeria monocytogenes 
as a food-borne pathogen. 
 

Keywords: Rosmarinus officinalis essential oil, Lysozyme, Listeria 
Monocytogenes

 

 

 

Archive of SID

www.SID.ir

http://www.nitropdf.com/


��*�A���*���*�!"#��>*�Y�	��*�O��!]0���!;�&�.�D5	�!"#��O��	!���	!6��!"#��Oo�&�'�.�4<�!"#��O��!]0��� 

��������i�	����m��	��UG�Ig����>+���J�����F��IJKKp���F�����F����>+VVq 	


REFERENCES: 
1.Fazeli MR, Amin G, Attari MMA, Ashtiani H, Jamalifar H, Samadi N. Antimicrobial activities of 

Iranian sumac and avishan-e shirazi (Zataria multiflora) against some food-borne bacteria. Food 

Control 2007; 18: 646 - 9. 

2.Kalemba D, Kunicka A. Antibacterial and antifungal properties of essential oils. Current Medicinal 

Chemistry 2003; 10: 813- 29. 

3.Peter KV. Handbook of Herbs and Spices. 2
nd

 ed. CRC Press LLC: USA; 2004; 360.  

4.Domokos J, Hethely E, Palinkas J, Szirmai S, Tulok MH. Essential oil of rosemary (Rosmarinus 

officinalis L.) of Hungarian origin. Journal of Essential Oil Research 1997; 9: 41–5. 

5.Bicchi C, Binello A, Rubiolo P. Determination of phenolic diterpene antioxidants in rosemary (R. 

officinalis L.) with different methods of extraction and analysis. Phytochemical Analysis 2000; 11: 

236–42. 

6.Coehlo LAF, Oliveira JV, Pinto JC. Modelling and simulation of supercritical fluid extraction of 

rosemary essential oil. Ciencia e Technologia de Alimentos 1997; 17: 446–8. 

7.Pokorny J, Rebolva Z, Janitz W. Extracts from rosemary and sage as natural antioxidants for fats 

and oils. Czech Journal of Food Sciences 1998; 16: 227–34. 

8.Zegarska Z, Amarowicz R, Karamac M, Rafalowski R. Antioxidative effect of rosemary ethanolic 

extract on butter. Milchwissenschaft 1996; 51: 195–8. 

9.Korimova L, Mate D, Turek P. The evaluation of raw fermented meat products stabilized with 

vitamin E and rosemary. Folio Veterinaria 1998; 42: 178–81. 

10.Pintore G, Usai M, Bradesi P, Julino C, Boatto Tomi F, Chessa M, et al. Chemical composition 

and antimicrobial activity of R. officinalis L. oils from Sardinia and Corsica. Flavour and Fragrance 

Journal 2002; 17: 15–9. 

11.Scaman C, Nakai S, Aminlari M. Effect of pH, temperature and sodium bisulfite or cystein on the 

level of maillard-based conjugation of lysozyme with dextran, galactomannan and mannan. Food 

Chemistry 2006; 99: 368-80. 

12.Nattress FM, Baker LP. Effects of treatment with lysozyme and nisin on the microflora and 

sensory properties of commercial pork. International Journal of  Food Microbiology 2003; 85:           

259-67. 

13.Vannini L, Lanciotti R, Guerzoni ME. Interaction between high pressure homogenization and 

antimicrobial activity of lysozyme and lactoperoxidase. International Journal of  Food Microbiology 

2004; 94: 123-35. 

14.Nakimbugwe D, Masschalck B, Anim G, Michiels CW. Inactivation of gram-negative bacteria in 

milk and bannana juice by hen egg white and lambada lysozyme under high hydrostatic pressure. 

International Journal of Food Microbiology 2006; 112: 19-25. 

15.Adams RP. Identification of essential oil components by gas chromatography/mass 

spectroscopy. Allured: Carol Stream IL; USA ; 1989; 469. 

16.Basti AA, Misaghi A, Khaschabi D. Growth responses and modeling of Zataria multiflora Boiss. 

Essential oil, pH and temperature on Salmonella yphimurium and Staphylococcus aureus. LWT- 

Food Science and Technology 2007; 40: 973-81. 

17.Davidson PM, Sophos JN, Branen IL. Antimicrobials in food. 3
rd

 ed. CRC Press: New York; 

2005; 706.  

18.Porte A, Godot RLDE, Lopes D, Koketso M, Goncalves SL, Torquilho HS. Essential oil of 

Rosmarinus officinalis (rosemary) from Rio de Janeiro, Brazil. Journal of Essential Oil Research 

2000; 12: 577–80. 

19.Prakasa Rao EVS, Gopinatj CT, Ganesha RAO RS, Ramesh S. Agronomic and distillation 

studies on rosemary (Rosmarinus officinalis L.) in a semi arid tropical environment. Journal of 

Herbs Spices and Medicinal Plants 1999; 6: 25–30. 

20.Elamrani A, Zrira S, Benjilali B, Berrada M. A study of Moroccan rosemary oils. Journal of 

Essential Oil Research 2000; 12: 487–95. 

Archive of SID

www.SID.ir

http://www.nitropdf.com/


�!�3|'�����������������!���T
"�*
�
����!"4����

 

��������i�	����m��	��UG�Ig��>+�����J�����F��IJKKp���F�����F����>+VVq 		

21.Razavi-Rohani SM, Griffiths MW. The effect of lysozyme and butylated hydroxyanizole on 

spoilage and pathogenic bacteria associated with food. Journal of Food Safety 1996; 16: 59-74.  

22.Johansen C, Gram L, Meyer AS. The combined inhibitory effect of lysozyme and low pH on 

growth of Listeria monocytogenes. Journal of Food Protection 1994; 57: 561-6. 

23.Ibrahim HR, Higashiguchi S, Juneja LR, Kim M, Yamamoto TA. phase of heat-denatured 

lysozyme with novel antimicrobial action. Journal of Agricultural and Food Chemistry 1996; 

44:1416-23. 

24.Düring K, Mahn P, Brinkmann, O, Ggieffers W. The non enzymatic microbicidal activity of 

lysozymes. Federation of European Biochemical Societies Letters FEBS Letters 1999; 449:         

93-100. 

 

 

 

 

 

Archive of SID

www.SID.ir

http://www.nitropdf.com/

