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Dit is vir my 'n voorreg om aan die einde van 2018 die Nuusbrief aan almal 

bekend te stel. Soos gewoonlik is dit weer propvol interessante nuus, gebeure en 

hoogtepunte in die Departement. Almal wat 'n artikel, storie of berig geskryf het 

dra by tot die geheelbeeld van die nuusbrief. In besondere wil ek vir Anchen   

Lombard dankie s° vir haar passievolle toewyding om elke uitgawe te publiseer! 

 

Soos gewoonlik was 2018 'n jaar met heelwat hoogtepunte, maar ek wil 'n paar 

van hulle uitlig. Die personeel was nog altyd die rede vir die sukses van die     

Departement, en hierdie jaar het ons twee nuwe personeellede bygekry. Me 

Getrude Koopman het aan die begin van Februarie die ontvangskantoor      

oorgeneem as Departmentele Beampte, en vinnig die leisels oorgeneem en hanteer 

hierdie belangrike kantoor op 'n kalm, vriendelike en professionele manier. Dit 

voel asof sy al heelwat langer die skip stuur. Dr Jeannine Marais is as Lektor 

aangestel en het op 1 Mei haar pos ingeneem. Jeannine het  ook vinnig ingepas en 

hanteer reeds 'n paar nagraadse studente, Voedselwetenskap 324, 354 en was ook 

betrokke by die Produkontwikkelingsmodule. 

 

Last year we reported on the Department being listed in the ShanghaiRanking's 

annual Global Ranking of Academic Subjects (GRAS). I'm pleased to report that 

we are again listed in the rankings and have, in fact, moved up the 51-75 ranking 

category for 2018 (up from the 76-100 ranking of 2017). This is indeed a wonder-

ful achievement, considering that the next African food science and technology 

department in the top 300, ranks in the 201-225 category. Congratulations to all 

the staff and researchers who contribute to this success. 

 

Another major coup for the Department was the launch of the first Centre for 

Food Safety in South Africa. The Centre will hopefully grow into an international-

ly renowned food safety research hub, collaborating locally and internationally. 

The Department is not stopping at one centre and plans are already afoot to also 

initiate a Centre for Sensory Science and a Centre for New Processing Technolo-

gies. Please feel free to contact me for more information. 

 

A highlight every year is the Final Year Students' New Product Development Day 

and this year was no different. The student groups again excelled, not only in the 

products they developed, but also in the way they presented their work. We will 

watch this space with bated breath for the next commercialised product (read else-

where in this newsletter of the various products). 

 

Finally, I'd like to acknowledge not only the staff for the incredible work during 

2018, but all the "Friends of Food Science" that also help make this Department 

great - collaborators, industry partners, funders, donors, sponsors, guest speakers, 

advisors, alumni and friends. I wish you all a very happy, peaceful and restful 

Festive Season! 

 
tǊƻŦ DǳƴƴŀǊ {ƛƎƎŜ 
5ŜǇŀǊǘƳŜƴǘŀƭ /ƘŀƛǊΥ CƻƻŘ {ŎƛŜƴŎŜ 



 

Launch of the Centre for Food Safety  
A first for South Africa 

Stellenbosch 06 November, 2018 - Stellenbosch University, in conjunction with Tiger Brands, will today launch the Centre for Food Safety. The 
Centre will be hosted in the Faculty of AgriSciences, more specifically in the Department of Food Science, and will be a one-of-a-kind applied food 
science research consortium founded by Stellenbosch University and the food industry - with Tiger Brands as its founding member. It will provide 
expert opinion and academic support to the industry, conduct research in food safety and participate effectively with government to ensure that food 
safety regulations are based on sound scientific evidence. 

According to Professor Pieter Gouws, Acting Director for the Centre for Food Safety, "We aim to provide stakeholders with the opportunity to develop 
and exchange knowledge, experience, and expertise in food safety, food defence and food processing. Additionally, the Centre will play a leading 
role in consumer education on food-related issues." 

The Centre will be independently managed by Stellenbosch University. Tiger Brands and members for the food industry will support the Centre 
through funding and the sharing of food safety insights. 

Boasting some of the greatest minds in the fields of microbiology, food science and food safety, the Centre is set to bring in relevant expertise and 
insights to create a robust food system for South Africa. This includes Professor Wilhelm Holtzapfel - President of the International Commission of 
Food Microbiology and Hygiene; Professor Mieke Uyttendaele - Food Safety and Food Quality from the University of Gent, and Professor Stephen 
Forsythe - former Professor of Microbiology at Nottingham Trent University and Prof Pier Sandro Cocconcelli, Chair Professor of Food Microbiology 
at the Universit¨ Cattolica del Sacro Cuore (UCSC) in Italy. 

"We have a mandate to work across all faculties and disciplines within Stellenbosch and other entities, institutes, national and international higher 
education institutions, and public and private enterprises in South Africa and abroad," added Gouws. 

According to Lawrence MacDougall, CEO of Tiger Brands and founding partner of the Centre for Food Safety, "Food safety is an essential public 
health issue. When food systems fail, their consequences are extremely costly - for public health, consumers, food producers and the economy in 
general. With the global increase in the prevalence of foodborne diseases, science-based food controls are essential for the protection of food    
products." 

The launch is the culmination of months of negotiations and hard work and is a result of a commitment by Tiger Brands to improving safety, quality 
and hygiene associated with food production, distribution and storage in South Africa. The company has consistently highlighted the need for a multi-
sectoral and multi-stakeholder approach to strengthening the food system in South Africa and that it would like to be at the forefront of such initia-
tives. "The launch of the Centre, together with the funding provided, provides demonstrable, tangible evidence of this desire by Tiger Brands," said 
Professor Gouws. 

"Improving South Africa's food management system through fostering better integration and collaboration across key role players, including food 
manufacturers, government and academia was crucial for us. Through collaboration, the Centre has a pivotal role to play in driving food safety for-
ward across the industry - this is far bigger than Tiger Brands. It is a national imperative," added Mac Dougall. 

"With the worldwide increase in food-related diseases, developing countries bear the greatest burden. Africa has the highest incidence of food-
related diseases and associated deaths amongst all age groups. Food-related diseases also have a significant impact on consumer health and the 
viability of the food industry and associated businesses. With this in mind, the need for a centre dedicated to food safety is more important than ever 
before," said Professor Pieter Gouws. 

Whilst Tiger Brands is supporting and funding this Centre, its independence will be a cornerstone in the Centre's ability to share cutting-edge       
research and insights with the entire industry. "We encourage support from other stakeholders, including government role-players, retail partners and 
the industry, to strengthen the capacity of the Centre to meet its objectives," concluded MacDougall. 

Find out more about the Centre for Food Safety at Stellenbosch University (CFS@SU) 

 

http://www.eventengine.co.za/TigerBrands/Stellenbosch/01/info.html


tƘƻǘƻǎ ŦǊƻƳ ǘƻǇ ƭŜƊ ŎƻǊƴŜǊΥ tǊƻŦ tƛŜǘŜǊ DƻǳǿǎΣ 5Ǌ YƘƻǘǎƻ aƻƪŜƭŜΣ 5Ǌ 5ŜōƻǊŀ Ǿŀƴ ŘŜǊ aŜǊǿŜΣ aǊ 9ōǊŀƘƛƳ aƻƘŀƳŜŘΣ 

tǊƻŦ ²ƛƳ ŘŜ ±ƛƭƭƛŜǊǎΣ  tǊƻŦ DǳƴƴŀǊ {ƛƎƎŜΣ aǎ {ŀƴŘȅ /ƻǊōŜǧΣ aǊ !ǊƴƻƭŘ tǊƛƴǎƭƻƻ ϧ aǊ !ƴŘǊŜǿ /ƻŎƪǎ 

tƘƻǘƻǎΥ  ό!ƴŘǊŜǿ {ǿŀǊǘǎύ 

The launch  

 
 

 



 



 Agriwetenskappe - denkleiers vereer  
5ƛŜ !ŦŘŜƭƛƴƎ YƻǊǇƻǊŀǝŜǿŜ YƻƳƳǳƴƛƪŀǎƛŜ ƘŜǘ ǘǿŜŜ                  
LƴǎǝǘǳǎƛƻƴŜƭŜ ¢ƻŜƪŜƴƴƛƴƎǎ ǾƛǊ ¦ƛǘƴŜƳŜƴŘƘŜƛŘ ŀŀƴ ŘƛŜ CŀƪǳƭǘŜƛǘ 
!ƎǊƛ²ŜǘŜƴǎƪŀǇǇŜ ǾƛǊ нлму ƻƻǊƘŀƴŘƛƎΦ tǊƻŦ tƛŜǘŜǊ Dƻǳǿǎ όǊŜƎǎύΣ 
±ƛǎŜŘŜƪŀŀƴ ōŜƭŀǎ ƳŜǘ [ŜŜǊ Ŝƴ hƴŘŜǊǊƛƎ ƛƴ ŘƛŜ CŀƪǳƭǘŜƛǘ Ŝƴ ǾŜǊπ
ōƻƴŘŜ ŀŀƴ ŘƛŜ 5ŜǇŀǊǘŜƳŜƴǘ ±ƻŜŘǎŜƭǿŜǘŜƴǎƪŀǇǇŜΣ ƛǎ ŀǎ 
ά5ŜƴƪƭŜƛŜǊέ ǾŜǊŜŜǊΦ 5ƛŜ CŀƪǳƭǘŜƛǘ ǎŜ ƭŀƴŘǎƪŀǇ-ƪǳƴǎǇǊƻƧŜƪ ƛǎ 
ŜǿŜƴŜŜƴǎ ŀǎ άbǳǳǎƳŀƪŜǊέ ǾŜǊŜŜǊΦ ά5ƛŜ !ŀǊŘŜΣέ ǿŀǘ ŘŜǳǊ 
{ǘǊƛƧŘƻƳ Ǿŀƴ ŘŜǊ aŜǊǿŜΣ Ωƴ ōŜƪǊƻƻƴŘŜ ƭŀƴŘǎƪŀǇƪǳƴǎǘŜƴŀŀǊΣ ƛƴ 
ƻǇŘǊŀƎ Ǿŀƴ ŘƛŜ CŀƪǳƭǘŜƛǘ ƎŜǎƪŜǇ ƛǎΣ ƛǎ ǾŀƴƧŀŀǊ ŘŜŜƭ Ǿŀƴ ŘƛŜ 
CŀƪǳƭǘŜƛǘ ǎŜ 9ŜǳŦŜŜǎǾƛŜǊƛƴƎǎΦ 5ƛŜ ƪǳƴǎǇǊƻƧŜƪ ōŜǎǘŀŀƴ ǳƛǘ ǘǿŜŜ 
ǊŜǳǎŜǎƛǊƪŜƭǎ Ǿŀƴ ƪƻǊƛƴƎ Ŝƴ ŎŀƴƻƭŀΣ Ŝƭƪ ƳŜǘ Ωƴ ŘŜǳǊǎƴŜŜ Ǿŀƴ млл 
ƳŜǘŜǊΣ ǿŀǘ Ǿŀƴ ŘƛŜ bн ƴŀōȅ ŘƛŜ Ǉƭŀŀǎ .ƻƻƴǘƧƛŜǎƪǊŀŀƭ ƛƴ ŘƛŜ hǾŜǊπ
ōŜǊƎ ōŜǎƛƎǝƎ ƪŀƴ ǿƻǊŘΦ  
 
[ƛƴƪǎ ƻǇ ŘƛŜ Ŧƻǘƻ ƛǎ ŘƛŜ 5Ŝƪŀŀƴ Ǿŀƴ ŘƛŜ CŀƪǳƭǘŜƛǘΣ ǇǊƻŦ 5ŀƴƛŜ 
.ǊƛƴƪΣ Ŝƴ ǇǊƻŦ tƛŜǘŜǊ Dƻǳǿǎ ƳŜǘ ōŜƛŘŜ  ǎŜǊǝŬƪŀǘŜΦ 

ό¦ƛǘ !ƎǊƛǿŜǘŜƴǎƪŀǇǇŜ bǳǳǎōǊƛŜŦύ 

Paula Smit Italy exchange, Padova, northern Italy.  
Ciao a tutti!  

.ŀŎƪ ŦǊƻƳ Lǘŀƭȅ ǿƛǘƘ Ƴȅ ƘŜŀǊǘ Ŧǳƭƭ ŀƴŘ Ƴȅ ƧŜŀƴ ǎƛȊŜ ōƛƎƎŜǊΦ ¢Ƙƛǎ ŜȄǇŜǊƛŜƴŎŜ ǿŀǎ ǿƘŀǘ ŀƭƭ ǿƛƭƭ ǎŀȅ ǿƘŜƴ ǊŜǘǳǊƴƛƴƎ 

ƘƻƳŜ ŦǊƻƳ ŀƴ ŜȄǘŜƴŘŜŘ ǝƳŜ ŀōǊƻŀŘ ŀƭƻƴŜΥ ŎƘŀƭƭŜƴƎƛƴƎΣ ōǳǘ ǿƻǊǘƘ ƛǘΦ Lƴ ǎƘƻǊǘΣ Ƴȅ ǝƳŜ ǎǇŜƴǘ ǘƘŜǊŜ ŜƴǘŀƛƭŜŘ          

Ŏƻ-ƻǇŜǊŀǝƻƴ ǿƛǘƘ ǘƘŜ ǳƴƛǾŜǊǎƛǘȅ ƻŦ tŀŘƻǾŀΣ ǎǇŜŎƛŬŎŀƭƭȅ ŀǘ ǘƘŜ !ƎǊƛǇƻƭƛǎ ŎŀƳǇǳǎΦ tǊƻŦ !ƴǘƻƴŜƭƭŀ ŘŀƭƭŜ ½ƻǧŜ ŀƴŘ 5Ǌ 

aŀǊŎƻ /ǳƭƭŜǊŜ ǎǳǇŜǊǾƛǎŜŘ ǘƘƛǎ {ƻǳǘƘ !ŦǊƛŎŀƴ ƎƛǊƭΣ ƴƻǘ ƻƴƭȅ ŀŎŀŘŜƳƛŎŀƭƭȅΣ ōǳǘ Ƙƻǿ ǘƻ Ŭǘ ƛƴ ŀƳƻƴƎǎǘ ŀƭƭ ǘƘŜ LǘŀƭƛŀƴǎΦ !ǎ 

Ƴȅ ƳŀǎǘŜǊǎ ǇǊƻƧŜŎǘ ƛǎ ŦƻŎǳǎŜŘ ƻƴ ǎŀƭŀƳƛ ŀƴŘ ƛƴƘƛōƛǝƴƎ ǊŀƴŎƛŘΣ ƻũ-ƅŀǾƻǳǊǎ ǿƘƛŎƘ ƴŀǘǳǊŀƭƭȅ ŘŜǾŜƭƻǇ ƻǾŜǊ ǝƳŜ ƛƴ 

Ŧŀǧȅ ǇǊƻŘǳŎǘǎ ǎǳŎƘ ŀǎ ǘƘŜǎŜΣ Lǘŀƭȅ ǿŀǎ ǘƘŜ ǇŜǊŦŜŎǘ ǇƭŀŎŜ ǘƻ ƭŜŀǊƴ ŦǊƻƳ ǘƘŜ ƳŀǎǘŜǊǎΦ L ƘŀŘ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ƳŀƪŜ 

ǎŀƭŀƳƛ ǿƛǘƘ ŜȄǇŜǊƛŜƴŎŜŘ ǇǊƻŘǳŎŜǊǎΣ Ǿƛǎƛǘ ŎǳǊŜŘ ƳŜŀǘ ŦŀŎǘƻǊƛŜǎ ŀƴŘ ƛƴŘǳƭƎŜ ƛƴ ǘƘŜƛǊ ŎǳƭǘǳǊŜ ŀƴŘ ƭƻǾŜ ŦƻǊ ŎƘŜŜǎŜΣ ǿƛƴŜ 

ŀƴŘ ŎƻƭŘΣ ŎǳǊŜŘ ƳŜŀǘǎ ƛƴ ƎŜƴŜǊŀƭΦ L ǿŀǎ ǇǊƛǾƛƭŜƎŜŘ ǘƻ ŀǧŜƴŘ ŀ aŜŀǘ {ŎƛŜƴŎŜ ǎǳƳƳŜǊ ǎŎƘƻƻƭΣ ŀǊǊŀƴƎŜŘ ōȅ tǊƻŦ  5ŀƭƭŜ 

½ƻǧŜ ŀƴŘ ŀƭǎƻ ŀǧŜƴŘŜŘ ōȅ Ƴȅ Ƴŀƛƴ ǎǳǇŜǊǾƛǎƻǊΣ tǊƻŦ [ƻǳǿ IƻũƳŀƴΦ ¢Ƙƛǎ ƧƻǳǊƴŜȅ ǿŀǎ ŎƘŀƭƭŜƴƎƛƴƎ ƛƴ Ƴŀƴȅ ǿŀȅǎΣ 

ōǳǘ L ǿƻǳƭŘ ŜƴŎƻǳǊŀƎŜ ŀƴȅƻƴŜ ǿƘƻ ƎŜǘǎ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅΣ ǘƻ ǘŀƪŜ ƛǘ ƻƴ ǿƛǘƘ ōƻǘƘ ƘŀƴŘǎΗ wŜƭŀǝƻƴǎƘƛǇǎ ōǳƛƭǘΣ ǎƪƛƭƭǎ 

ƭŜŀǊƴǘΣ ǎŜƭŦ-ŎƻƴŬŘŜƴŎŜ ƎŀƛƴŜŘ ŀƴŘ ŀǇǇǊŜŎƛŀǝƻƴ ŦƻǊ ǿƘŀǘ ǿŜ ƘŀǾŜ ōŀŎƪ ƘƻƳŜ ƘŀǾŜ ƎǊƻǿƴ ŎƻƴǎƛŘŜǊŀōƭȅΦ ²Ƙŀǘ L ǘƻƻƪ 

ƘƻƳŜ ŦǊƻƳ LǘŀƭȅΣ ƛǎ ǘƘŜ ōŜŀǳǘȅ ƻŦ ǎƛƳǇƭƛŎƛǘȅ ŀƴŘ ǘƘŜ ƭƻǾŜ ƛƴ ŀ ƳŜŀƭ ǎƘŀǊŜŘΦ ¢ƘŜƛǊ ƎŜƭŀǘƻ ƛǎ ƛǊǊŜǎƛǎǝōƭŜΣ ƘŜƴŎŜ ǘƘŜ ōƛƎπ

ƎŜǊ ƧŜŀƴ ǎƛȊŜΦ tŜǊǎƻƴŀƭƭȅ L ǇǊŜŦŜǊ {ƻǳǘƘ !ŦǊƛŎŀƴ ŎƻũŜŜΦ όtŀǳƭŀ {Ƴƛǘύ 

 
 

 
 
 



bLw ǎǇŜŎǘǊƻǎŎƻǇȅ ǎƘƻǊǘ ŎƻǳǊǎŜ ŀǘ YŀǎŜǘπ
ǎŀǊǘ ¦ƴƛǾŜǊǎƛǘȅ όY¦ύΣ .ŀƴƎƪƻƪΣ ¢ƘŀƛƭŀƴŘ 
 
/ƻƭƭŀōƻǊŀǝƻƴ ōŜǘǿŜŜƴ ǘƘŜ CƻƻŘ {ŎƛŜƴŎŜ 5ŜǇŀǊǘƳŜƴǘǎ 
ƻŦ Y¦ ό.ŀƴƎƪƻƪΣ ¢ƘŀƛƭŀƴŘύ ŀƴŘ {¦ ŜƴŀōƭŜŘ ǘƘŜ ƻǇǇƻǊπ
ǘǳƴƛǘȅ ŦƻǊ ŀ ǿŜŜƪ-ƭƻƴƎ ǎƘƻǊǘ ŎƻǳǊǎŜ ƻƴ bŜŀǊ-ƛƴŦǊŀǊŜŘ 
¢ŜŎƘƴƻƭƻƎȅΥ ƎŜǩƴƎ ǘƘŜ ōŜǎǘ ƻǳǘ ƻŦ ƭƛƎƘǘ όtǊŀŎǝŎŀƭ LƳπ
ǇƭŜƳŜƴǘŀǝƻƴ ŀƴŘ ¦ǎŜ ƻŦ bŜŀǊ-ƛƴŦǊŀǊŜŘ {ǇŜŎǘǊƻǎŎƻǇȅύ 
ǇǊŜǎŜƴǘŜŘ ōȅ tǊƻŦ aŀǊŜƴŀ aŀƴƭŜȅ ό{¦ύ ƛƴ ŀǎǎƻŎƛŀǝƻƴ 
ǿƛǘƘ 5Ǌ tƘƛƭ ²ƛƭƭƛŀƳǎ όt5Y DǊŀƛƴΣ bŀƴŀƛƳƻΣ .ǊƛǝǎƘ /ƻπ
ƭǳƳōƛŀΣ /ŀƴŀŘŀύ ŀǘ Y¦Φ ¢Ƙƛǎ ǎƘƻǊǘ ŎƻǳǊǎŜ ǿŀǎ ŦǳƴŘŜŘ 
ōȅ ǘƘŜ CƻƻŘ {ŜŎǳǊƛǘȅ /ŜƴǘŜǊΣ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ IƻƘŜƴƘŜƛƳΣ 
DŜǊƳŀƴȅ ŀǎ ǿŜƭƭ ŀǎ Y¦Φ ¢ƘŜ ǎƘƻǊǘ ŎƻǳǊǎŜ ǿŀǎ ŀǧŜƴŘπ
ŜŘ ōȅ ƳƻǊŜ ǘƘŀƴ ол ǇŀǊǝŎƛǇŀƴǘǎ ŎƻƳǇǊƛǎƛƴƎ ǇƻǎǘƎǊŀŘπ
ǳŀǘŜ ǎǘǳŘŜƴǘǎ ŀǎ ǿŜƭƭ ŀǎ ŜƳǇƭƻȅŜŜǎ ŦǊƻƳ ǇǊƛǾŀǘŜ ŎƻƳπ
ǇŀƴƛŜǎΦ ¢ǿƻ bLw ƛƴǎǘǊǳƳŜƴǘ ŎƻƳǇŀƴƛŜǎ ό.ǊǳƪŜǊ ŀƴŘ 
.«/ILύ ŘŜƳƻƴǎǘǊŀǘŜŘ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǎƻƊǿŀǊŜΦ ¢ƘŜ 
ǎƘƻǊǘ ŎƻǳǊǎŜ ƛƴŎƭǳŘŜŘ ŀ Ǿƛǎƛǘ ǘƻ ǘƘŜ {ȅƴŎƘǊƻǘǊƻƴ [ƛƎƘǘ 
wŜǎŜŀǊŎƘ LƴǎǝǘǳǘŜ ό{[wLύ ƛƴ bŀƪƘƻƴ wŀǘŎƘŀǎƛƳŀ ŀōƻǳǘ 
ǘƘǊŜŜ ƘƻǳǊǎΩ ŘǊƛǾŜ ŦǊƻƳ .ŀƴƎƪƻƪΦ ²Ŝ ŀǊŜ ƭƻƻƪƛƴƎ ŦƻǊπ
ǿŀǊŘ ǘƻ ŎƻƴǝƴǳŜŘ ŎƻƭƭŀōƻǊŀǝƻƴ ǿƛǘƘ ŎƻƭƭŜŀƎǳŜǎ ŦǊƻƳ 
ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ CƻƻŘ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅ ŀǘ 
YŀǎŜǘǎŀǊǘ ¦ƴƛǾŜǊǎƛǘȅΦ  όtǊƻŦ a aŀƴƭŜȅύ 

 

 

¢ƘŜ CŀŎǳƭǘȅ ƻŦ !ƎǊƻ-LƴŘǳǎǘǊȅ ŀǘ YŀǎŜǘǎŀǊǘ ¦ƴƛπ

ǾŜǊǎƛǘȅΣ .ŀƴƎƪƻƪΣ ¢ƘŀƛƭŀƴŘ ƛƴǾƛǘŜŘΣ ŀƳƻƴƎǎǘ ƻǘƘπ

ŜǊǎΣ 5Ǌ YǊǸƎŜƭ ŀƴŘ tǊƻŦ aŀƴƭŜȅ ǘƻ ōŜ ǇŀǊǘ ƻŦ ǘƘŜ 

Wƻƛƴǘ Ƴƛƴƛ-ǎȅƳǇƻǎƛǳƳ ƻƴ ά!ƎǊƻ-LƴŘǳǎǘǊȅ wŜǎŜŀǊŎƘ 

ŦƻǊ ²Ŝƭƭ-.ŜƛƴƎέ ŦǊƻƳ мн-мп bƻǾŜƳōŜǊ нлмуΦ  ¢ƘŜ 

ǝǘƭŜǎ ƻŦ ǘƘŜ ǇǊŜǎŜƴǘŀǝƻƴǎ ǿŜǊŜΥ LƴŎƻǊǇƻǊŀǝƴƎ ǘƘŜ 

Ǝƭƻōŀƭ ŦƻƻŘ ƛƴŘǳǎǘǊȅ ŎƘŀƭƭŜƴƎŜ άtǊƻŬǘ ǊŀǘƘŜǊ ǘƘŀƴ 

ǿŀǎǘŜέ ƛƴ ǘǊƛŀƭ ŘŜǎƛƎƴ ŀƴŘ ǇǊƻŘǳŎǘ ŘŜǾŜƭƻǇƳŜƴǘ 

ŀƴŘ bŜŀǊ ƛƴŦǊŀǊŜŘ ƘȅǇŜǊǎǇŜŎǘǊŀƭ ƛƳŀƎƛƴƎ ŦƻǊ ǿƘƻƭŜ 

ƎǊŀƛƴ ŜǾŀƭǳŀǝƻƴΣ ǊŜǎǇŜŎǝǾŜƭȅΦ  

 ¢ƘŜ ƻǘƘŜǊ ǳƴƛǾŜǊǎƛǝŜǎ ǘƘŀǘ ǿŜǊŜ ƛƴǾƛǘŜŘ 

ǿŜǊŜ bŀƎƻȅŀ ¦ƴƛǾŜǊǎƛǘȅ ōŀǎŜŘ ƛƴ WŀǇŀƴ ŀƴŘ ¦ƴƛπ

ǾŜǊǎƛǘŀǎ DŀŘƧŀƘ aŀŘŀ ƛƴ LƴŘƻƴŜǎƛŀΦ ¢ƘŜ ǎǘŀũ ŦǊƻƳ 

YŀǎŜǘǎŀǊǘ ¦ƴƛǾŜǊǎƛǘȅ ǿŜǊŜ ƛƴŎǊŜŘƛōƭȅ ŦǊƛŜƴŘƭȅ ŀƴŘ 

ƘƻǎǇƛǘŀōƭŜΦ !ƳƻƴƎǎǘ ƻǘƘŜǊǎΣ ŀ ŦŀŎǘƻǊȅ Ǿƛǎƛǘ ǘƻ /ΦtΦ 

wŜǘŀƛƭƛƴƎ ŀƴŘ aŀǊƪŜǝƴƎ /ƻΦΣ [ǘŘΦ ǿŀǎ ƻǊƎŀƴƛǎŜŘ 

ŀƴŘ ŀ ƘƛƎƘƭƛƎƘǘ ŦƻǊ ǳǎ ŦƻƻŘ ǎŎƛŜƴǝǎǘǎΦ Lǘ ƛǎ ƻƴŜ ƻŦ 

ǘƘŜ ƭŜŀŘƛƴƎ ŎƻƳǇŀƴƛŜǎ ƛƴ ǇǊƻŘǳŎǝƻƴ ŀƴŘ ŘƛǎǘǊƛōǳπ

ǝƻƴ ƻŦ ǊŜŀŘȅ ǘƻ Ŝŀǘ ŦƻƻŘ ŀƴŘ ōŀƪŜǊȅ ǇǊƻŘǳŎǘǎ ǘƻ 

ŜǎǇŜŎƛŀƭƭȅ ŎƻƴǾŜƴƛŜƴŎŜ  ǎǘƻǊŜǎ ƛƴ ¢ƘŀƛƭŀƴŘΦ  

ό5Ǌ a YǊǸƎŜƭύ 

!/нм {¦ ǇŀǊǝŎƛǇŀƴǘǎΣ tǊƻŦ aŀǊŜƴŀ aŀƴƭŜȅΣ ²ƛƭƭŜƳ 

.ƻǘŜǎΣ 5Ǌ 9ƭǎƧŜ tƛŜǘŜǊǎŜΣ 5Ǌ [ƛƴŘȅ wƻǎŜ ŀƴŘ 5Ǌ aŀǊƛŎŜƭ 

YǊǸƎŜƭΣ YŀǎŜǘǎŀǊǘ ¦ƴƛǾŜǊǎƛǘȅΣ .ŀƴƎƪƻƪΦ  

 

 



Prof Lizette Joubert ontvang Erepenning van die SA Akademie se Fakulteit Natuurwetenskap en Tegnologie 

 
As erkenning van haar toegewyde bydrae tot rooibos- en heuningbosnavorsing, sowel as die kruietee-bedryf is Professor Elizabeth (Lizette) 

Joubert (Hoofnavorser, LNR Infruitec-Nietvoorbij) vroe±r vanjaar vereer met die SA Akademie se Erepenning van die Fakulteit Natuurweten-

skap en Tegnologie. 

 

Lizette se loopbaan as internasionaal erkende navorser begin in 1983 met haar MSc in Voedselwetenskap-studie wat handel oor die         

ontwikkeling van ón rooiboskitstee. Haar verdere navorsing op rooibos (Aspalathus linearis) en heuningbos (Cycloplia spp.) lei tot die ontwik-

keling van verskeie prosesse wat deur die rooibos- en heuningbosindustrie± geµmplementeer word. Vanaf 1990 brei die omvang van haar 

navorsing uit tot die bevordering en bewusmaking van die gesondheidsaspekte van veral rooibos, maar ook heuningbos. Gedurende 1995 

begin sy met navorsing op die antioksidanteienskappe van rooibospolifenole. ón Publikasie wat uit die navorsing volg, ón eerste in hierdie 

navorsingsveld, is reeds meer as 450 keer deur nasionale en internasionale navorsers aangehaal.  

 

Sy beywer haar ook vir die bevordering van waardetoevoeging tot rooibos en heuningbos, bo en behalwe die gebruik daarvan as kruietee. Dit 

is veral haar belangstelling in en kennis van die fenoliese komponente van di® tee wat lei tot internasionale erkenning as navorser.  

 

Lizette en haar navorsingsgroep publiseer die afgelope 35 jaar meer as 200 eweknie-ge±valueerde navorsingspublikasies en sy tree as    

studieleier en mentor op vir meer as 50 nagraadse studente. Vir haar bydrae as studieleier word sy aangestel as buitengewone professor by 

die Departement Voedselwetenskap, Stellenbosch Universiteit. Sy is ook betrokke as mede-uitvinder van verskeie patente.   

 

Lizette se uitstekende fundamentele en toegepaste navorsing lewer ón betekenisvolle en volhoubare bydrae tot die rooibos- en heuningbos-

bedrywe. Sy is betrokke by verskeie multi-dissiplin°re projekte saam met navorsers in Suid-Afrika en die buiteland. Sy inisieer en               

konseptualiseer ook verskeie gesamentlike navorsingsprojekte met betrekking tot die biobeskikbaarheid, anti-diabetiese en anti-vetsug      

eienskappe van rooibos en heuningbos. Dit is veral haar uitstekende insig in die chemiese samestelling en bioaktiwiteit van fenoliese        

komponente wat ón groot bydrae lewer. (Prof M Manley) 

 

tǊƻŦ [ƛȊŜǧŜ WƻǳōŜǊǘ ƻƴǘǾŀƴƎ ƘŀŀǊ 9ǊŜǇŜƴƴƛƴƎ ōȅ ŘƛŜ .ŜƪǊƻƴƛƴƎǎǇƭŜƎǝƎƘŜƛŘΣ ǎŀŀƳ ƳŜǘ tǊƻŦ LǊƳŀ 9ƭƻũΣ  
ǾƻƻǊǎƛǧŜǊ Ǿŀƴ ŘƛŜ !ƪŀŘŜƳƛŜ Ŝƴ ŘƛŜ ŀƴŘŜǊ ǇǊȅǎǿŜƴƴŜǊǎΦ tǊƻŦ aŀǊŜƴŀ aŀƴƭŜȅ ƘŜǘ ŘƛŜ ƘǳƭŘƛƎƛƴƎǎǿƻƻǊŘ ƎŜƭŜǿŜǊΦ  

 

 



 

5Ǌ 9Ǌƛƪŀ aƻŜƭƛŎƘ ǿŀǎ ƛƴǾƛǘŜŘ ŀǎ ȅƻǳƴƎ ǊŜǎŜŀǊŎƘŜǊ ǘƻ ǇǊŜǎŜƴǘ ǇŀǊǘ ƻŦ ƘŜǊ tƘ5 ǊŜǎǳƭǘǎ ŀǘ 9ǳǊƻ{ŜƴǎŜ нлмуΦ  

¢Ƙƛǎ ǇǊŜǎǝƎƛƻǳǎ ōƛ-ŀƴƴǳŀƭ 9ǳǊƻǇŜŀƴ ŎƻƴŦŜǊŜƴŎŜ όƘŜƭŘ ƛƴ ±ŜǊƻƴŀΣ Lǘŀƭȅ ƛƴ нлмуύ ŦƻŎǳǎǎŜǎ ƻƴ ǎŜƴǎƻǊȅ ŀƴŘ ŎƻƴǎǳƳŜǊ ǎŎƛŜƴŎŜ 

ǊŜǎŜŀǊŎƘΦ  ¢ƘŜ ǝǘƭŜ ƻŦ 5Ǌ aƻŜƭƛŎƘΩǎ ǇǊŜǎŜƴǘŀǝƻƴ ǿŀǎ ΨtƻƭŀǊƛȊŜŘ ǎŜƴǎƻǊȅ ǇƻǎƛǝƻƴƛƴƎΥ ŀ ŎŀǎŜ ǎǘǳŘȅ ǿƛǘƘ ǘǊŀƛƴŜŘ ŀǎǎŜǎǎƻǊǎ 

ŀƴŘ ƘƻƴŜȅōǳǎƘ ƘŜǊōŀƭ ǘŜŀΩΦ  ¢Ƙƛǎ tƘ5 ǎǘǳŘȅ ŦƻǊƳŜŘ ǇŀǊǘ ƻŦ wŀǇƛŘ/ƘŜŎƪΣ ŀƴ ƛƴǘŜǊƴŀǝƻƴŀƭ ǊŜǎŜŀǊŎƘ ǇǊƻƧŜŎǘ ǎǇŜŀǊƘŜŀŘŜŘ ōȅ 

ŀ bƻǊǿŜƎƛŀƴ ŦƻƻŘ ǊŜǎŜŀǊŎƘ ƛƴǎǝǘǳǘŜΣ bƻŬƳŀΦ ¢ƘŜ ŀƛƳ ƻŦ wŀǇƛŘ/ƘŜŎƪ ǿŀǎ ǘƻ ŘŜǾŜƭƻǇ ƳŜǘƘƻŘǎ ǘƘŀǘ ŜƴŀōƭŜ ŦƻƻŘ ƛƴŘǳǎǘǊƛŜǎ 

ǿƻǊƭŘ-ǿƛŘŜ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ǎŜƴǎƻǊȅ ǉǳŀƭƛǘȅ ƻŦ ŦƻƻŘ ǇǊƻŘǳŎǘǎ ƛƴ ŀ ǾŀƭƛŘΣ ǉǳƛŎƪ ŀƴŘ Ŝŀǎȅ ƳŀƴƴŜǊΦ   

¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘǊŜŜ ƻǘƘŜǊ tƘ5κa{Ŏ ǊŜǎŜŀǊŎƘ ǇǊƻƧŜŎǘǎ ƻƴ {ƻǳǘƘ !ŦǊƛŎŀƴ ƘŜǊōŀƭ ǘŜŀǎ ǿŜǊŜ ǇǊŜǎŜƴǘŜŘ Ǿƛŀ ǇƻǎǘŜǊ ǎŜǎǎƛƻƴǎ ŀǘ 

9ǳǊƻ{ŜƴǎŜ нлмуΥ  

¶ [ŀǊŀ !ƭŜȄŀƴŘŜǊΣ tƘ5 ŎŀƴŘƛŘŀǘŜΥ Ψ.ƛǧŜǊ ¢ŀǎǘŜ aƻŘǳƭŀǝƻƴ ōȅ tƘŜƴƻƭƛŎ /ƻƳǇƻǳƴŘǎ /ƻƴǘǊƛōǳǘŜǎ ǘƻ ǘƘŜ .ƛǧŜǊ LƴǘŜƴǎƛǘȅ ƻŦ 

IƻƴŜȅōǳǎƘ IŜǊōŀƭ ǘŜŀΩΤ 

¶ .ǊƛƎƛǧŜ Řǳ tǊŜŜȊΣ tƘ5 ŎŀƴŘƛŘŀǘŜΥ Ψ5ŜǾŜƭƻǇƳŜƴǘ ƻŦ /ƘŜƳƛŎŀƭ-ōŀǎŜŘ wŜŦŜǊŜƴŎŜ {ǘŀƴŘŀǊŘǎ ŀǎ ¢ǊŀƛƴƛƴƎ ŀƴŘ  

/ŀƭƛōǊŀǝƻƴ ¢ƻƻƭǎ ŦƻǊ wƻƻƛōƻǎ ŀƴŘ IƻƴŜȅōǳǎƘ !ǊƻƳŀ [ŜȄƛŎƻƴǎΩΤ 

¶ aŀƴȊƛ {ƛǎƘƛΣ a{Ŏ ŎŀƴŘƛŘŀǘŜΥ Ψ{ŜƴǎƻǊȅ !ƴŀƭȅǎƛǎΥ ! {ƛƎƴƛŬŎŀƴǘ ¢ƻƻƭ ŦƻǊ {ŜƴǎƻǊȅ tǊƻŬƭƛƴƎ ƻŦ wƻƻƛōƻǎ ²ŀǎǘŜ aŀǘŜǊƛŀƭΩ 

 

tǊƻŦ [ƛȊŜǧŜ WƻǳōŜǊǘ ό!w/ LƴŦǊǳƛǘŜŎ-bƛŜǘǾƻƻǊōƛƧΣ {ǘŜƭƭŜƴōƻǎŎƘύ ŀƴŘ bƛƴŀ aǳƭƭŜǊ όCƻƻŘ {ŎƛŜƴŎŜΣ {¦ύ ǎǳǇŜǊǾƛǎŜŘ ǘƘŜ ŀōƻǾŜ-

ƳŜƴǝƻƴŜŘ Ǉƻǎǘ-ƎǊŀŘǳŀǘŜ ǎǘǳŘƛŜǎΦ  tǊƻŦ [ƛȊŜǧŜ WƻǳōŜǊǘΣ ŀƴ ŜǎǘŜŜƳŜŘ ǊŜǎŜŀǊŎƘŜǊ ŀǘ ǘƘŜ !w/ ǊŜŎŜƴǘƭȅ ǊŜŎŜƛǾŜŘ ŀƴ ŀǿŀǊŘ 

ŦǊƻƳ ǘƘŜ {ƻǳǘƘ !ŦǊƛŎŀƴ !ŎŀŘŜƳȅ ŦƻǊ {ŎƛŜƴŎŜ ŀƴŘ !Ǌǘǎ ŦƻǊ ǘƘŜ ŀŘǾŀƴŎŜƳŜƴǘ ƻŦ Ǌƻƻƛōƻǎ ŀƴŘ ƘƻƴŜȅōǳǎƘ ǊŜǎŜŀǊŎƘ ƻƴ ƛƴǘŜǊƴŀπ

ǝƻƴŀƭ ƭŜǾŜƭΦ   

 

 

tƘƻǘƻ ōŜƭƻǿΥ  5Ǌ 9Ǌƛƪŀ aƻŜƭƛŎƘ ǇǊŜǎŜƴǝƴƎ ŀǘ 9ǳǊƻ{ŜƴǎŜ нлму Τ .ŜŀǳǝŦǳƭ Ŏƛǘȅ ƻŦ ±ŜǊƻƴŀ              ό!ǊǝŎƭŜ ŀƴŘ ǇƘƻǘƻΩǎΥ a aǳƭƭŜǊΣ 9 aƻŜƭƛŎƘύ 

 
 

 



International honour for Gunnar Sigge 

Prof Gunnar Sigge, head of the Food Science department, has been invited to chair two international commit-

tees. Firstly, the International Union of Food Science and Technology (IUFoST) has asked him to chair their 

Education Committee for a two-year term from 2018-2020. This committee is one of the Unionôs Scientific  

Focus Committees. Its overall objective is to manage and coordinate all education programs and activities for 

IUFoST, in line with the Unionôs goal of increasing global excellence and qualifications of food scientists. This 

is achieved through: (1) training and educational program evaluation; (2) leadership development; and (3) out-

reach and partnership programs to diverse and regional groups around the globe. 

Furthermore, the Institute of Food Technologists (IFT) in the USA has invited Prof Sigge to serve on their    

Annual Meeting Scientific Programme Advisory Panel (AMSPAP) for another two years, and chair the panel 

for 2019. This after having served on the panel for the past three years as a panel member, Chair and Past-

Chair. IFTôs Annual Meeting and Expo is a yearly event featuring ca. 100 scientific sessions, 1 300 exhibitors 

and attracts in excess of 20 000 delegates. 

L¦Cƻ{¢ ²ƻǊƭŘ CƻƻŘ {ŎƛŜƴŎŜ /ƻƴƎǊŜǎǎΣ aǳƳōŀƛΣ LƴŘƛŀ 
 
L ƘŀŘ ǘƘŜ ǇƭŜŀǎǳǊŜ ƻŦ ǘǊŀǾŜƭƭƛƴƎ ǘƻ LƴŘƛŀ ǘƻ ŀǧŜƴŘ ǘƘŜ L¦Cƻ{¢ ²ƻǊƭŘ /ƻƴƎǊŜǎǎ ƻŦ CƻƻŘ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅ ƛƴ aǳƳōŀƛ ŦǊƻƳ ǘƘŜ 
ноǊŘ ǘƻ нтǘƘ hŎǘƻōŜǊ нлмуΦ ¢ƘŜ /ƻƴƎǊŜǎǎ ǇǊƻƎǊŀƳƳŜ ƘŀŘ ŀ ǎǇŜŎƛŬŎ ŦƻŎǳǎ ƻƴ ŦƻƻŘ ǎŜŎǳǊƛǘȅ ŀƴŘ ŦŜŜŘƛƴƎ ф ōƛƭƭƛƻƴ ǇŜƻǇƭŜ ōȅ нлрлΦ CƻƻŘ 
tǊƻŎŜǎǎƛƴƎΣ ŦƻƻŘ ƭƻǎǎ ŀƴŘ ǿŀǎǘŜΣ ŦƻƻŘΣ ƘŜŀƭǘƘ ϧ ƴǳǘǊƛǝƻƴ ŀƴŘ ŦƻƻŘ ǎŀŦŜǘȅ ǿŜǊŜ ƳŀƧƻǊ ǎǳō-ǘƘŜƳŜǎΦ ¢ƘŜ ǊŜŎŜƴǘ [ƛǎǘŜǊƛƻǎƛǎ ƻǳǘōǊŜŀƪ 
ŀƭǎƻ ŦŜŀǘǳǊŜŘ ƻƴ ǘƘŜ ǇǊƻƎǊŀƳƳŜΦ aŀƧƻǊ ǘƘŜƳŜǎ ǘƻ ŎƻƳŜ ƻǳǘ ƻŦ ǘƘŜ /ƻƴƎǊŜǎǎ ǿŜǊŜ ǘƘŜ ƴŜŜŘ ǘƻ ŜƳōǊŀŎŜ ƴŜǿ ǘŜŎƘƴƻƭƻƎƛŜǎΣ ƛƴŎƭǳŘƛƴƎ 
ƎŜƴŜ ŜŘƛǝƴƎ ŀƴŘ D9 ŎǊƻǇǎΣ ƴƻǾŜƭ ǇǊƻŎŜǎǎƛƴƎ ǘŜŎƘƴƻƭƻƎƛŜǎΣ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ǘǊŀŎŜŀōƛƭƛǘȅ ŀƴŘ ŦƻƻŘ ǎŀŦŜǘȅ ŀƴŘ ŀƭǎƻ ŀ ǎǘǊƻƴƎŜǊ ŦƻŎǳǎ ƻƴ 
ƴǳǘǊƛǝƻƴŀƭ ǎŜŎǳǊƛǘȅΦ hǾŜǊŀƭƭΣ ǘƘŜ ŎƻƴŦŜǊŜƴŎŜ ǿŀǎ ǾŜǊȅ ƛƴǘŜǊŜǎǝƴƎΣ ŜǎǇŜŎƛŀƭƭȅ ǘƘŜ ŦŀŎǘ ǘƘŀǘ LƴŘƛŀ Ƙŀǎ ŀ aƛƴƛǎǘŜǊ ƻŦ CƻƻŘ tǊƻŎŜǎǎƛƴƎ - ǎƘŜ 
ŘŜƭƛǾŜǊŜŘ ŀ ǾŜǊȅ ƎƻƻŘ ǇǊŜǎŜƴǘŀǝƻƴΦ L ǘƘƛƴƪ ŜǾŜǊȅ ŎƻǳƴǘǊȅ ǎƘƻǳƭŘ ƘŀǾŜ ŀ aƛƴƛǎǘŜǊ ƻŦ CƻƻŘ tǊƻŎŜǎǎƛƴƎΦ 
¢ƘŜ ǘŀȄƛ ǘǊƛǇ ŦǊƻƳ ǘƘŜ ŀƛǇƻǊǘ ǘƻ Ƴȅ ƘƻǘŜƭ ǿŀǎ ŀƴ ŜȄǇŜǊƛŜƴŎŜΦ CǊƻƳ ǘƘŜ ŘǊƛǾŜǊ ǎǘƻǇǇƛƴƎ ƻƴ ǘƘŜ ƘƛƎƘǿŀȅ ǘƻ ǊŜƭƛŜǾŜ ƘƛƳǎŜƭŦ ǘƻ ƳŜ ƘŀǾƛƴƎ 
ǘƻ ǳǎŜ Ƴȅ Dt{ ƻƴ Ƴȅ ǇƘƻƴŜ ǘƻ ƎǳƛŘŜ ƘƛƳ ǘƻ Ƴȅ ƘƻǘŜƭΦ ¢ƘŜ CƻǊǘǳƴŜ {ŜƭŜŎǘ 9ȄƻǝŎŀ ƘƻǘŜƭ ǿŀǎ ǾŜǊȅ ŎƻƳŦƻǊǘŀōƭŜΣ ōǳǘ ƴƻǘ ǇŀǊǝŎǳƭŀǊƭȅ 
ŜȄƻǝŎΦ {ǘŀȅƛƴƎ ƻƴƭȅ оΦр ƪƳ ŦǊƻƳ ǘƘŜ ŎƻƴŦŜǊŜƴŎŜ ǾŜƴǳŜ ǎƘƻǳƭŘƴϥǘ ƴƻǊƳŀƭƭȅ ōŜ ŀ ǇǊƻōƭŜƳΣ ōǳǘ L ǇŀƛŘ пллΣ фслΣ орл ŀƴŘ ор wǳǇŜŜǎ ŦƻǊ 
ǘƘŜ ǎŀƳŜ ǘǊƛǇ ŘŜǇŜƴŘƛƴƎ ƻƴ ǿƘŜǘƘŜǊ ƛǘ ǿŀǎ ǘƘŜ ƘƻǘŜƭ ŎŀǊΣ ǿƘƛŎƘ ƘƻǘŜƭϥǎ ŎŀǊ ŀƴŘ ǿƘŜǘƘŜǊ ƛǘ ǿŀǎ ƛƴ ŀ ¢ǳƪ-ǘǳƪΦ 
¢ƘŜ LƴŘƛŀƴ ŦƻƻŘΣ ƘƻǿŜǾŜǊΣ ǿŀǎ ǾŜǊȅ ƎƻƻŘ ŀƴŘ ǘƘŜ ǾŀǊƛŜǘȅ ƻŦ ƴƻƴ-ƳŜŀǘ ŘƛǎƘŜǎ ƻƴ ƻũŜǊ ǘƘŀǘ ǎǝƭƭ ǘŀǎǘŜŘ ƎǊŜŀǘΣ ǿŀǎ ŀƳŀȊƛƴƎΦ YƛƴƎŬǎƘŜǊ 
ōŜŜǊ ŀƭǎƻ ǿŀǎƴϥǘ ǘƻƻ ōŀŘΣ ŜǎǇŜŎƛŀƭƭȅ ŀƊŜǊ ŀ Ƙƻǘ-ƘǳƳƛŘ ŘŀȅΦ ¢ƘŜ ŦŀŎǘ ǘƘŀǘ ȅƻǳ ŎƻǳƭŘ ŬƴŘ ŀ р-ǎǘŀǊ ƘƻǘŜƭ ǊƛƎƘǘ ƴŜȄǘ ǘƻ ŀƴ ŀōŀƴŘƻƴŜŘ 
ōǳƛƭŘƛƴƎ ōŜǎŜǘ ōȅ ǎǉǳŀǧŜǊǎ ŀƴŘ ǘƘŜƴ ŬƴŘ ŀƴ ƛ{ǘƻǊŜ ƛƴ ǘƘŜ ƴŜȄǘ ōǳƛƭŘƛƴƎ ƛǎ ǾŜǊȅ ŎƻƴŦǳǎƛƴƎ ǘƻ ǘƘŜ ǎŜƴǎŜǎΦ 
¢ƘŜ /ƻƴƎǊŜǎǎ ǿŀǎ ŀ ǾŜǊȅ ŎƻƭƻǳǊŦǳƭ ŘƛǎǇƭŀȅ ƻŦ ŦƻƻŘ ǎŎƛŜƴŎŜ ŀƴŘ ǘŜŎƘƴƻƭƻƎȅ - ŀǎ ƻƴŜ ǿƻǳƭŘ ŜȄǇŜŎǘ ƛƴ LƴŘƛŀΦ όtǊƻŦ D {ƛƎƎŜύ 
 

tƘƻǘƻ ƭŜƊΥ tǊƻŦ DǳƴƴŀǊ {ƛƎƎŜ 

tƘƻǘƻ ǊƛƎƘǘΥ L¦Cƻ{¢ нлмуΣ LƴŘƛŀ 

 

 

/ƭƛŎƪ ƘŜǊŜ ǘƻ ǿŀǘŎƘ ǘƘŜ ǘǊŀƛƭŜǊ ŦƻǊ ǘƘŜ ƳƻǾƛŜ CƻƻŘ 9ǾƻƭǳǝƻƴΦ 

¢ƘŜ Ŧǳƭƭ ƳƻǾƛŜ Ŏŀƴ ŀƭǎƻ ōŜ ŘƻǿƴƭƻŀŘŜŘΦ 
 

ƘǧǇǎΥκκǿǿǿΦȅƻǳǘǳōŜΦŎƻƳκǿŀǘŎƘΚǾҐǘсрпȅ5±ƭ5Ǉƻ 

 

https://www.youtube.com/watch?v=t654yDVlDpo
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