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ABSTRACT 

Antimicrobial drugs derived from both chemical and microbial 

products, plays an important role in fight against pathogens. Overuse 

of antibiotics cause the emergence of multidrug resistance. The 

medicinal plants are used as a source for relief from antimicrobial 

resistance. EOs are mixture of volatile compounds, exhibit a wide 

spectrum of antimicrobial properties. Antimicrobial activity of EOs 

depends mainly on three characteristic such as character of essential 

oil, its chemical components and the type of organism that must 

attacks. The mechanism of action of EOs is to pass through the cell 

wall and cell membrane of microorganism that leads to the disruption  

of structure and thus permeabilize those membranes. Combination of essential oil with an 

antimicrobial agent produces synergistic effect. Interaction between EOs components may 

leads to the antagonistic, addictive or synergistic effect. Due to the presence of carvacrol and 

thymol in Oregano and thyme produces remarkable antibacterial effects. The combination of 

T. vulgaris and O. marjoram produces a synergistic activity. The EO from thyme has 

inhibition effect against 9 strains and oregano has inhibition effect against 6 strains. 

Antimicrobial activity is slightly more in oregano than thyme. 

 

INTRODUCTION 

Antimicrobial drugs derived from microbial or chemical product plays an important role in 

the fight against pathogens. However, with wide usage around the world, they have resulted 

in widespread drug resistance and side effects.
[1] 

The primary stay of treatment for 

microbiological (bacterial and fungal) infections is antibiotics. The medical community had 

long believed that the development of these antibiotics and their application as 

chemotherapeutic agents would eventually result in the eradication of infectious diseases. 
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However, overuse of antibiotics has become the major factor for the emergence and 

dissemination of multidrug resistant strain of several groups of microorganisms.
[2]

 

 

Antimicrobial resistance (AMR) poses a major threat to human health around the world. In 

2019 estimated 4.95 million deaths associated with bacterial AMR, including 1.27 million 

deaths attributable to bacterial AMR.
[3] 

Plants have long been utilized by humans to treat 

common infections, and certain ancient remedies are still used today to treat a variety of 

ailments. Some manuals of phytotherapy report, for instance, that cranberry juice (Vaccinium 

macrocarpon) and bearberry (Arctostaphylos uva-ursi) can be used to treat urinary tract 

infections, while species like garlic (Allium sativum), lemon balm (Melissa officinalis), and 

tee tree (Melaleuca alternifolia) are considered broad spectrum antimicrobial agents.
[4]

 

 

The use of medicinal plant as a source for relief from illness can be traced back over 

millennia to written documents of the early civilization in China, India, and the north east, but 

it is thoughtless as art as old as mankind.
[5]

 Both industrialized and developing nations use 

medicinal plants extensively and have done so for a very long time. According to the report 

of world health organization, 80% of the world’s population relies mainly on traditional 

therapies, which involve the use of plant extracted or their active substance.
[6]

 Some of the 

advantages of using antimicrobial compounds of herbal plants, such as fewer side effects, 

better patient tolerance, relatively less expensive, acceptable due to long history of use and 

being renewable in nature.
[7] 

 

Plants produce a high diversity of secondary metabolites. Among these secondary 

metabolites, it is estimated that over 3000 EOs are known, of which about 300 are 

commercially important and used by the flavor and fragrance industries.
[8]

 EOs are generally 

used in the cosmetics, medical and food industries. Moreover volatile compounds obtained 

from plants, have known antimicrobial, antifungal and insecticidal activities.
[9]

  

 

Essential oil 

Essential oils are complex natural mixture of volatile secondary metabolites, isolated from 

plant by hydro and steam distillation and by expression (Citrus peel oil). The main 

constituent of essential oil is mono and sesquiterpenes including carbohydrates, alcohols, 

ethers, aldehydes and ketones are responsible for the fragrant and biological properties of 

aromatic and medicinal plants. Due to these properties, since ancient times spices and herbs 

have been added to the food, not only as flavoring agent but also as preservatives.
[10]
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Recently, research in essential oil has received increased attention from both industries and 

academic circles due to a growing interest in green consumerisms.
[11]

 

 

Antimicrobial activities of essential oil 

During last decade, a large number of studies have been performed concerning the 

antimicrobial activities of essential oils.
[12]

 Essential oil are mixture of volatile compounds, 

exhibit a wide spectrum of antimicrobial properties. Antibacterial, antifungal, antiviral, 

nematicidal and antimite activities have been demonstrated. Furthermore, essential oils could 

present antioxidant properties and could be used as flavoring materials.
[13]

 Many researchers 

mention that essential oils antimicrobial activity depends mainly on three characteristics: the 

character of essential oils (hydrophilic and hydrophobic), its chemical components and the 

type of organism that must attack. As typical lipophiles, EO’s pass through the cell wall and 

cytoplasmic membrane of microorganism, disrupt the structure of their different layers of 

polysaccharides, fatty acids and phospholipids and permeabilize those membranes. In 

bacteria, the permeabilization of the membrane is associated with loss of ions and reduction 

of membrane potential, collapse the proton pump, depletion of ATP pool. EO’s can coagulate 

the cytoplasm and damage the lipids and proteins. Damage to the cell wall and membrane can 

leads to the leakage of macromolecules and to lysis.
[14]

 When essential oil and antimicrobial 

treatment are combined, they have a synergistic impact on multidrug-resistant S. aureus, and 

significant reductions in minimum inhibitory concentration (MIC) have been found in 

numerous situations.
[15]

 

 

Table 1: Mechanism of action of some essential oils. 

Species of plant from which 

essential oil is derived 

Microorganism 

targeted 
Mechanism of action Reference 

Cinnamomum verum 

Enterobacter 

aerogenes 

E. coli 

P. aeruginosa 

S. enteritidis 

S. aureus 

Released cellular 

content; reduced 

intracellular pH; 

affected membrane 

integrity  

[17] 

Syzygium aromaticum  

C. jejuni 

E. aerogenes 

E. coli 

S. aureus 

S. enteritidis 

Inhibited histidine 

decarboxylase 
[17] 

Allium sativum E. coli Induced leakage [15] 

Litsea cubeba E. coli 
Destruction of outer 

and inner membrane 
[18] 
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Interaction between Components of Essential Oils 

Most of the antimicrobial activity in essential oil is found in oxygenated terpenoids (example: 

alcohol and phenolic terpenes), while some hydro carbons also exhibit antimicrobial effects. 

The interaction of distinct terpenoid components in essential oils can diminish or enhance 

their antibacterial activity. Interaction between EOs components may leads to antagonistic, 

additives or synergistic effects.
[8]

 An additive effect is observed when the combined effect is 

equal to the sum of the individual effects. Antagonistic behavior occurs when one or both 

chemicals work less effectively when applied jointly than when applied separately. When the 

combined effects of the substances outweigh the total of their separate effects, synergism is 

noticed. Some studies have concluded that whole EOs have a greater antibacterial activity 

than the major components mixed, which suggests that the minor components are critical to 

the activity and may have a synergistic effect or potentiating influence.
[16]

  

 

Oregano, Thyme 

Oregano essential oil 

The genus Origanum consists of 38 species of annual, perennial and shrubby herbs, most of 

which are native to the eastern part of the Mediterranean area. Greek oregano or winter 

marjoram (O. heracleoticum L), Italian oregano or pot marjoram (O. onites L), Turkish wild 

oregano (O. vulgare), bible hyssop or Syrian oregano (O. syriacum), and sweet marjoram (O. 

majorana L) are some of the most significant aromatic plants in the world. All of these plants 

are commercially available and exportable and have significant market values.
[19]

  

 

Origanum majorana is a bushy half- hardy perennial sub-shrub. The well dried leaves of the 

herb used in medicinal products.
[20]

  

 

 

 

Taxonomy 

Kingdom: Plantae  
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Subkingdom: Viridiplantae 

Infrakingdom: Streptophyta 

Superdivision: Embryophyta 

Division: Tracheophyta 

Sub-division: Spermatophytina 

Class: Magnoliopsida 

Super-order: Asteridae 

Order: Lamiales 

Family: Lamiaceae 

Subfamily: Nepetoideae 

Tribe: Mentheae 

Genus: Origanum L. 

Species: Origanum majorana L. 

 

Steam distillation of leaves and flower heads yields a volatile oil, known in the trade as oil of 

Sweet marjoram, widely used in flavoring food and also in perfumery. Medicinally it is used 

in both Ayurveda and Unani system to cure various human ailments. The plant is pungent, 

bitter, hot, stomachic, anthelmintic, alexipharmic, useful in diseases of the heart and blood 

fevers, leucoderma and inflammation.
[21]

 The main component was terpinen-4-ol in the 

marjoram essential oil, in the alcoholic and in the supercritical extract. This compound was 

obtained in nearly the same amount by the hydro-distillation and by SFE. The other 

characteristic compounds were determined; - terpinene, linalool, -terpineol, -terpinolene, 

-terpinene, -caryophyllene and spathulenol.
[22]

 

 

Thyme essential oils 

Thyme belonging to the family Lamiaceae, so far, 928 species of the genus Thymus has been 

identified in Europe, Northern Africa, Asia, Southern America, and Australia.
[23]

 Thyme is a 

tiny perennial shrub, with a semi evergreen groundcover that seldom grows quite 40 cm tall 

it’s each horizontal and upright habits.
[24]

 It is aromatic and medicinal plant of increased 

commercial interest, with representatives species T. serpyllum (wild thyme) and T. vulgaris 

(common type).
[23] 

 

The rather meaty aerial components of T. vulgaris leaves, which range in shape from oval to 

rectangular, are utilized mostly in steam distillation to produce volatile oil. The essential oil 
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from T. vulgaris showed a high content of oxygenated monoterpenes and low contents of 

monoterpene hydrocarbons, sesquiterpenes hydrocarbons and oxygenated sesquiterpenes. 

The predominant compound among the essential oil component was thymol while the amount 

of all other components of oil was less than 19%.
[24]

 

 

 

 

Taxonomic classification 

Kingdom: Plantae  

Class: Magnoliopsida 

Order: Lamiales 

Family: Lamiaceae  

Subfamily: Nepetoideae 

Genus: Thymus L. 

Species: Thymus vulgaris L.  

 

Antimicrobial activity of thyme and oregano EOs 

The oregano and thyme EOs have remarkable antibacterial effects, which are associated with 

the presence of their phenolic components, carvacrol and thymol.
[23]

 The combination of 

Thymus vulgaris and O. marjoram synergistically active against E. cloacae.
[8]

 The methanol 

extract of marjoram showed considerable activity against Aspergillus niger, Fusarium solani 

and Bacillus subtilis.
[25]

 SFE extracts of marjoram significantly stronger inhibition effects 

against E. coli and B. cereus than the Soxhlet extracts.
[22]

 The EOs derived from leaves 

showed antibacterial effect on various bacteria. The ethanol and water extract of O. marjoram 

L have shown antimicrobial activity gram positive and gram negative bacterial and its 

possible application by minimum inhibitors concentration estimation.
[23]

 Thyme has been 

thought to be antiseptic, antimicrobial, medication, astringent, anthelmintic, carminative, 

disinfectant, medicinal drug and tonic. The biological activity and chemical components of 

the essential oil (EO) from Thymus vulgaris L. gathered at four phases of the biological 
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process were assessed. Six strains of gram positive bacteria and nine strains of gram negative 

bacteria are inhibited by the thyme volatile oil.
[24]

 Thyme oil and oregano oil produced the 

strongest antibacterial effect. The difference in antibacterial properties between them became 

less pronounced but the relative activity was still in the order oregano> light thyme> red 

thyme.
[25] 

 

CONCLUSION 

Essential oils are complex natural mixture of volatile metabolites and having antimicrobial 

activity. EOs has antibacterial, antifungal, antiviral, nematicidal and antimite activities. 

Antimicrobial activity in EOs is found in oxygenated terpenoids. Interaction between EOs 

components may leads to antagonistic, additives or synergistic effects. EOs in Oregano and 

thyme has antibacterial effect and their combination is active against E. cloacae.  

 

The present study showed that the medicinal plants can be used to treat microbial infection 

with less emergence of antimicrobial resistance. 

 

REFERENCE 

1. Jingru Liang, Xuan Huang and Guo Ma. Antimicrobial activities and mechanisms of 

herbs in East Asia. RSC Adv., 2022; 12: 29197. 

2. H Harbottle, S Thakur, S Zhao, DG White. Genetics of antimicrobial resistance. Animal 

biotechnology, 2006; 17(2): 111-124. 

3. Dr. Mohsen Naghavi. Global burden of bacterial antimicrobial resistance in 2019: a 

systematic analysis. Lancet., 2022; 399: 629-55. 

4. J.L.Rio, M.C. Recio. Medicinal plants and antimicrobial activity. Journal of 

Ethnopharmacology, 2005; 100: 80-84. 

5. B Mahesh, S Satish. Antimicrobial activity of some important medicinal plant against 

plant and human pathogens. World journal of agricultural science, 2008; 4(5): 839-843. 

6. Sherein I. Abd El- Moez, Omara, S.T., Amer, H.A and Zaki, F.N. Antimicrobial activities 

of Neem Extract (Azadirachta indica) Against Microbial Pathogens of Animal Origin. 

Global Veterinaria, 2014; 12(2): 250-256. 

7. Vermani, K. and S.N. Garg. Herbal Medicines for Sexually Transmitted Diseases and 

AIDS. J. Ethanopharmacol, 2002; 80: 49-66. 

8. Imael Henri Nestor Bassole and H. Rodolfo Juliani. Essential Oils in Combination and 

Their Antimicrobial Properties. Molecules, 2012; 17: 3989-4006. 



www.wjpr.net      │     Vol 13, Issue 11, 2024.      │     ISO 9001:2015 Certified Journal        │ 

 

 

Sapna et al.                                                                          World Journal of Pharmaceutical Research 

 

 

255 

9. Buket Cicioglu Aridogan, Hasan Baydar, Selcuk Kaya, et al. Antimicrobial Activity and 

Chemical Composition of Some Essential Oils. Archives of Pharmacal Research, 2002; 

25(6): 860-864. 

10. D. Kalemba and A. Kunicka. Antibacterial and Antifungal Properties of Essential Oils. 

Current Medicinal Chemistry, 2003; 10: 813-829. 

11. C. Busattaa, R.S. Vidala, A.S. Popiolskia et al. Application of Origanum majorana L. 

essential oil As an antimicrobial agent in sausage. Food Microbiology, 2008; 25:        

207–211. 

12. A. M. Janssen, J. J. C. Scheffer, and A. Baerheim Svendsen. Antimicrobial Activity of 

Essential Oils: A 1976—1986 Literature Review. Aspects of the Test Methods. Planta 

medica., 1986; 395-398. 

13. Wessal Ouedrhiria, Balouiri Mounyr, El Houssaine Harki, et al. Synergistic antimicrobial 

activity of two binary combinations of Marjoram, lavender, and wild thyme essential oils. 

International Journal of Food Properties., 2017; 20(12): 3149–3158. 

14. Fatima Reyes-Jurado, Avelina Franco-Vega, Nelly Ramirez-Corona et al. Essential Oils: 

Antimicrobial Activities, Extraction Methods and Their Modeling. Food Eng Rev. doi: 

10.1007/s12393-014-9099-2. 

15. Sonam Chouhan, Kanika Sharma and Sanjay Guleria. Antimicrobial Activity of Some 

Essential Oils—Present Status and Future Perspectives. Medicine, 2017; 4: 58. doi: 

10.3390/medicines4030058. 

16. Sara Burt. Essential oils: their antibacterial properties and potential. International Journal 

of Food Microbiology, 2004; 94: 223 – 253. 

17. Morten Hyldgaard, Tina Mygind and Rikke Louise Meyer. Essential oils in food 

preservation: mode of action, synergies, and interactions with food matrix components. 

Frontiers in microbiology, 2012. doi: 10.3389/fmicb.2012.00012. 

18. Wen-Ru Li, Qing-Shan Shi, Qing Liang, et al. Antibacterial Activity and Kinetics of 

Litsea cubeba Oil on Escherichia coli. Plos one., 2014; 9(11): e110983. 

19. Bektas Tepe, Dimitra Daferera, Munevver Sokmen, et al. The in vitro antioxidant and 

antimicrobial activities of the essential oil and various extracts of Origanum syriacum L 

var bevanii. Journal of the Science of Food and Agriculture, 2004; 84: 1389–1396. 

20. Bimala Tripathy, S Satyanarayana, K Abedulla Khan. An Updated Review on Traditional 

Uses, Taxonomy, Phytochemistry, Pharmacology and Toxicology of Origanum 

majorana. International Journal of Pharma Research and Health Sciences, 2017; 5(4): 

1717-23. 



www.wjpr.net      │     Vol 13, Issue 11, 2024.      │     ISO 9001:2015 Certified Journal        │ 

 

 

Sapna et al.                                                                          World Journal of Pharmaceutical Research 

 

 

256 

21. L. Leeja and J. E. Thoppil. Antimicrobial activity of methanol extract of Origanum 

majorana L. (Sweet marjoram). Journal of Environmental Biology January, 2007; 28(1): 

145-146. 

22. E.Vagi, B. Simandi, A  . uhajda. Essential oil composition and antimicrobial activity of 

Origanum majorana L. extracts obtained with Ethyl alcohol and supercritical carbon 

dioxide. Food Research International, 2005; 38: 51–57. 

23. Hercules Sakkas and Chrissanthy Papadopoulou. Antimicrobial Activity of Basil, 

Oregano, and Thyme Essential Oils. J. Microbiol. Biotechnol, 2017; 27(3): 429–438. 

24. Prasanth Reddy et al. Review on Thymus vulgaris Traditional Uses and Pharmacological 

Properties. Medicinal & Aromatic Plants, 2014; 3(4). doi:10.4172/2167-0412.1000167. 

25. S.A. Burt and R.D. Reinders. Antibacterial activity of selected plant essential oils against 

Escherichia coli O157:H7. Letters in Applied Microbiology, 2003; 36: 162–167. 


