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South Africa is home to one of the six floral 

kingdoms in the world, harbouring nearly 9 000 

plant species of which approximately 1 000 are 

actively traded. Yet, the genomic background and 

biosynthetic pathways for the diverse compounds 

with health properties remain unknown. 

A genome includes all genetic material of an 

organism and both the genes, noncoding DNA, 

mitochondrial DNA and chloroplast DNA. The 

study of the genome is called genomics. 

 estimates for different rooibos 

growth types of the research project 

included: RC (Red Commercial), RE 

(Red Escaped), RW (Red Wild), WT 

(Wupperthal Type), TT (Tree Type), 

GS (Grey Sprouter), NiS 

(Nieuwoudtville), NS (Northern 

Sprouter), AT (Algeria Type), NT 

(Nardouwsberg).  

The graph indicates the average 

genome size estimates for the ten 

rooibos growth types to range from 

1.21 to 1.26 Gbp, meaning that the 

ten samples share similar genetic 

material as its predecessor, the wild 

Red Type (RW), which originated 

from northern Cederberg Mountains 

and the Pakhuis Pass area. 

 

 

Flow cytometry genome size for different rooibos growth types 

Dr Uljana Hesse, senior lecturer and 

researcher at UWC Biotechnology 

Department focuses on the study of 

the genomic background of endemic 

South African plants with health and 

medicinal properties.  

Her goal is to establish all procedures 

required for plant genome analysis 

to advance development of 

commercial production systems and 

protection of this endemic natural 

resource. 

Rooibos genome data can provide 

valuable information on genes and 

biosynthetic pathways associated 

with desirable phenotypic traits, 

which in turn could serve as 

biomarkers for targeted plant 

selection and rooibos breeding. 

Desirable traits include enhanced 

drought and biotic stress tolerance, 

increased biomass production and 

stable production of selected 

phytochemicals. 

 

Rooibos genome data can provide 

valuable information on genes 

associated with desirable 

phenotypic traits, which in turn 

could serve as biomarkers for 

targeted plant selection and rooibos 

breeding. Desirable traits include 

enhanced drought and biotic stress 

tolerance, increased biomass 

production and stable production of 

selected phytochemicals. 

The flow cytometry genome size 

estimates for different rooibos 

growth types of the research project 

included RC (Red Commercial), RE 

(Red Escaped), RW (Red Wild), WT 

(Wupperthal Type), TT (Tree Type), 

GS (Grey Sprouter), NiS 

(Nieuwoudtville), NS (Northern 

Sprouter), AT (Algeria Type), NT 

(Nardouwsberg).  

 

Thin-layer chromatography 

(TLC) banding patterns in 

the rooibos samples. Bands 

1–5 were commonly 

observed in samples from 

commercial and wild 

rooibos plants. 
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Rooibos supports diabetics 

Depending on your lifestyle, harmful 

free radicals can form inside your 

cells as a result of stress, physical 

inactivity, poor diet, smoking and 

drinking too much alcohol.   

Rooibos’ unique antioxidant, 

aspalathin, is effective at reducing 

some of the effects of cell damage 

caused by detrimental lifestyle 

behaviours that lead to type 2 

diabetes. 

caused by detrimental lifestyle 

behaviours that lead to type 2 

diabetes. It does so by reducing 

oxidative stress, which occurs when 

there is an imbalance between the 

production of free radicals and the 

body’s ability to counteract their 

damaging effects. 

Drinking 6 cups of Rooibos daily could 
help to:  

• lower raised blood glucose levels,  

• enhance insulin activity,  

• lower cardiovascular risk, and 

• fight inflammation in the body 
which is a leading cause of 
chronic disease. 



 

  

significant reduction in the heart 

TNFα gene expression induced by 

DEP. 

It must be noted that the reduction 

in air pollution is the key strategy to 

reducing the health effects of air 

particulate matters. However, the 

consumption of Rooibos could help 

to attenuate the harmful effects of 

air particulate matter and thus 

prolong lifespan. 

Dr Akeem Lawal, from the 

Biochemistry department of the 

Federal University of Technology 

Akure in Nigeria, conducted a post-

doc study at the Oxidative Stress 

Research Unit at CPUT. He examined 

the protective effect of commercially 

available Rooibos on DEP-induced 

oxidative stress and inflammation in 

cardiovascular tissue of wistar rats, 

to find a therapeutic solution for 

ameliorating the toxic effects of DEP 

and thus prolong life span. 

Although several studies have shown 

that the use of antioxidants can 

protect against DEP induced toxicity, 

this study specifically focused on 

how the antioxidants in Rooibos 

have played a critical role in the 

prevention of vascular inflammation; 

and provided human microvascular 

endothelial cells. 

rooibos, which equated to 6 cups of 

rooibos tea a day. 

For a more scientific explanation, the 

wistar rats which received a pre-

treatment of 50 mg/kg rooibos 

showed a 1.53-fold reduction in TNF 

mRNA levels, in comparison to the 

control group where DEP caused 

1.86-fold increase in TNFα gene 

expression which is associated with 

higher inflammation levels. Also, the 

wistar rats pre-treated with rooibos 

had a significant reduction in the 

heart TNFα gene expression induced 

by DEP. 

 

rats which received a pre-treatment 

of 50 mg/kg rooibos showed a 1.53-

fold reduction in TNF mRNA levels, in 

comparison to the control group 

where DEP caused 1.86-fold increase 

in TNFα gene expression. Also, the 

wistar rats pre-treated with rooibos 

had a significant reduction in the 

heart TNFα gene expression induced 

by DEP. 

 

Visit the SA Rooibos Council’s website for more information: www.sarooibos.co.za 

Diesel exhaust particles (DEP) puffed out 

Exposure to air pollution was reported in many epidemiological and experimental studies to be responsible for the increase 

incidence in cardiovascular diseases and congestive heart failure linked to acute exposure to air particulate matter. The 

most dominant air particulate pollutant is diesel exhaust particles (DEP) released from exhaust emissions of diesel engines 

from industrial, vehicular, and anthropogenic activities as well as from residential homes. 

prevention of vascular 

inflammation; and 

provided human 

microvascular 

endothelial cells.  

This study used wistar 

rats pre-treated with 50 

mg/kg of fermented 

rooibos, which equated 

to 6 cups of rooibos tea 

a day. 

 

Trends in Rooibos Research 

Prominent research themes include 

oxidative stress and inflammatory 

process mitigation; metabolic 

syndrome; and antioxidant activity. 

More recently, a focus has 

developed around bioavailability 

evaluation of rooibos components 

with the aim of improving the 

efficacy and potency in the 

treatment of Type 2 Diabetes. 

This assessment aimed to gain 

insight into the publication 

landscape over a 25-year period 

(1994-2018) on Rooibos indexed in 

the Scopus database, as 

scientometric analyses have not 

been done to objectively map the 

scientific knowledge area and 

identify the research themes. 

The visualisation map provides a 

snapshot of the performance of 

authors in 421 documents collected 

which indicated that 1 104 authors 

were involved in all publications. The 

10 most productive authors with the 

number of documents and citations 

include E. Joubert with affiliations to 

the ARC and Stellenbosch University 

who dominated the category. The 

author was involved in 21.9% of all 

the publications in rooibos tea 

research as first author or co-author, 

with 3364 citations. The work 

research represented by total link 

strength of 2 509 and a 100% link to 

all the top publishing authors in the 

visualisation map. Other productive 

authors include D. de Beer, W. 

Gelderblom, and J. Marnewick, who 

are research collaborators of 

Joubert. Also, 95% of the top 10 most 

productive authors are from SA with 

interconnected affiliations. 

 

author was involved in 

21.9% of all Rooibos 

research publications, 

with 3 364 citations. 

The work published by 

Joubert and her co-

workers has had lasting 

impact and have 

proven pivotal to 

Rooibos 


