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Introduction 

Diarrhea:

▪ The passage of liquid stools per day (up to 14 days).

▪ Mostly occur due to bacterial infections in the intestinal tract.

▪ Resulting in: abdominal pains, dehydration, vomiting, bloating, fever.

▪ Vulnerable group: Elderly, Immunocompromised, and children.

▪ It is the second leading cause of death in children under the age of five.

▪ Results in 1.3 million deaths annually worldwide.

▪ Can be caused by pathogens such as bacteria.

Arvelo et al., 2010; George et al., 2014; Mokomane, 2018

Liu et al., 2015; Singh, 2018
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Introduction 

Bacteria:

▪ Staphylococcus aureus

➢ A gram positive, round shaped, commonly found in the skin and respiratory tract.

➢ It can cause the following symptoms: nausea, vomiting, diarrhoea, and stomach

cramps.

➢ Some of S. aureus strains are multidrug resistant (MDR) and are major public

health concern.

▪ Escherichia coli

➢ Gram negative, rod shaped, commonly found in the lower intestines.

➢ One of the predominant causative agents of human diarrhoea.

Gaytán, et al., 2016, Hoque, et al., 2018, Vásquez-García, et al., 2019.
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Diarrhea Treatment: Antibiotics  

▪ They are the primary means of control.

▪ They are used to treat, prevent, and reduce reproduction of bacteria.

▪ Antibiotics such as, cefoxitin, tetracycline and nalidixic acid (targets

Staphylococcus aureus) and ampicillin against Escherichia coli.

▪ However, they pose serious problems.

Kanungo et al., 2014; Liu et al., 2015, Kummerer, 2009; Ruma, 

2016, Mehdi, et al., 2018 
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Disadvantages of Antibiotics

▪ The misuse and abuse of antibiotics has resulted in antibiotic resistance.

▪ They pose serious environmental problems.

▪ Therefore alternatives strategies are Required.

Kanungo et al., 2014; Liu et al., 2015, Kummerer, 2009; Ruma, 

2016, Mehdi, et al., 2018

Traces of antibiotics can be found on  
human and animal excretion.

Contamination of Water and the 
environment.

Contaminated water consumed by 
human/ animal, or used for 

irrigation.
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Essential Oils as alternatives

▪ Complex mixtures of secondary plant metabolites.

▪ Antimicrobial agents: antifungal, antiviral, antibacterial.

▪ Microbial resistance is less likely.

▪ Environmentally friendly.

▪ Essential oils such as Pelargonium graveolens oil contain such

properties mentioned above.
Victoria et al.,2013;Lenardão et al., 2016
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Essential Oils as 

alternatives(Pelargonium graveolens oil)
▪ Pelargonium graveolens, popularly known as rose-scented geranium,

belongs to the Geraniaceae family.

▪ Contain antioxidant and antimicrobial properties.

▪ Traditionally known to treat symptoms as: nausea, vomiting,

gastrointestinal diseases and others.

Silva, et al., 2017 
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Aim 

▪ To investigate the activity of pelargonium graveolens on the

selected foodborne pathogens (Staphylococcus aureus and

Escherichia coli).
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Material and methods

Sample collection: 

strains were 

bought at the 

national collection 

of bacteria. EO’s 

were bought  at 

Thitapoho farm.

Bacteria was 

cultivated on plate 

count agar, 

incubated at 37°c 

for 24 hours

MIC- Minimal 

inhibitory 

concentrations 

(MICs) determined 

using the broth 

microdilution assay. 

BIOASSAY- organisms 

were  suspended in 

sterilised distilled water 

(dH20) and  200µl of 

bacteria  spread out on 

PCA, add 46µl of test 

sample on a constructed 

well.
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Results and Discussion(bio-assay)

• Figure 1: A bio-assay showing inhibition of S. aureus(a-25mm inhibition and b-20mm inhibition) and

E.coli(c-29mm inhibition and d-7mm inhibition) cells by undiluted and diluted pelargonium graveolens oil,

and control on c( S. aureus) and f(E. coli). I- is the zone of inhibition.

c

d e
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Results and discussion(MIC) 

▪ Key (-) = no growth; (+) = indicates minor growth; (++)= medium growth; (+++)= indicates strong growth

▪ Minimum inhibition concentration(MIC) = 100µg/ml

Table 1: Minimum inhibition concentration of pelargonium graveolens oil against

E.coli
Dilution of 

pelargonium 

graveolens 

and 

ethanol(µg/ml)

Control(ethano

l)

+++ +++ +++ +++ +++ +++

Diluted ++ ++ ++ ++ ++ ++

Undiluted - + + + ++ ++
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Results and discussion(MIC)

▪ Key (-) = no growth; (+) = indicates minor growth; (++)= medium growth; (+++)= strong growth

▪ Minimum inhibition concentration(MIC) = 100µg/ml

Table 2: Minimum inhibition concentration of pelargonium graveolens oil against

S. aureus

Dilution of 

pelargonium 

graveolens and 

ethanol(µg/ml)

Control(ethanol

)

+++ +++ +++ +++ +++ +++

Diluted + ++ ++ ++ ++ ++

Undiluted - + + + + +
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Conclusion 

▪ Pelargonium graveolens showed great inhibition zones for both E.coli

and S. aureus when undiluted, as compared to when it was diluted.

▪ However, S. aureus showed better inhibition for the diluted oil, and this

might be the lack of hydrophilic polysaccharide chain on S. aureus that

acts as a barrier on a gram negative bacteria.

▪ Pelargonium graveolens is promising, and can be used as an alternative

antimicrobial agent in future.

▪ Further investigations, still need to be done: SEM (Scanning Electron

Microscopy) and TEM (Transmission Electron Microscopy), characterization

through GC/MS(Gas Chromatograph Mas Spectrometry), as well as

cytotoxicity test.
(Yulia, 2009, Chandra, 2017). 

DO N
OT C

OPY



Acknowledgements

▪ Central University of Technology, Free State for giving me an opportunity to

do my research.

▪ National Research Foundation (NRF, South Africa) for funding

▪ DST-NRF centre of Excellence in Food Security, jointly hosted by the 

Universities of Western Cape and Pretoria.DO N
OT C

OPY



Thank you

DO N
OT C

OPY




