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Abstract
The need to use additives in the winemaking process for preservation and anti-oxidant-related reasons
has long been a well-known fact. Sulphur is by far the most commonly-used additive as it has both
preservative and anti-oxidative properties. The use of sulphur has been a contentious subject for a
long time, not only in the wine industry but also in the preservation of other consumables.
In recent years, more and more consumers have developed an interest in how their daily consumables
are produced. Many have become not only health-conscious but also knowledgeable, often taking a
firm stance against high levels of artificial additives being used. In general, consumers would welcome
more research into natural alternative additives.

Due to increased scientific research and

experimentation, numerous wine companies have incorporated such results into their marketing
campaigns.
There is a trend towards lower sulphur and no added sulphur wines which started with the organic
winemaking revolution a few years ago. Criticism of high sulphur wines is on the rise, due to negative
health effects on a small but growing proportion of the population. Prior research consists of additives
and winemaking practises which could help achieve moderate but acceptable sulphur levels (or
completely avoid adding any sulphur) without compromising quality, potential to mature or drastically
changing the flavour profile of a wine.
In reality, consumers very often indicate where their preferences lie. This, in turn, should indicate to
producers where change is needed and what to focus on next. The current trend towards healthy living
is prompting some producers to research alternative natural additives and adjust their winemaking
techniques accordingly. The alternative discussed in this dissertation will concentrate on the use of
wood from the unique and indigenous plants called rooibos (Aspalathus linearus) and honeybush
(Cyclopia genistoides) instead of sulphur for preservative and anti-oxidative purposes. These plants
have natural anti-oxidant properties and have proved through extensive research to be extremely
effective in protecting wine against spoilage.
Interviews were conducted, wine presentations were executed and a survey was sent out to wine
industry-related researchers, producers, distributors, retailers and consumers to determine their
experience and opinion on the subject. Their recommendations on how to ensure the initiative is
successful are discussed.
Three possible wine styles and marketing messages exist: Firstly the “no sulphur added’ message
referring to a healthier choice. Secondly the “rooibos and honeybush wooded” message referring to a
unique style and flavour of wine for those adventurous consumers. A third wine style could simply be
that of producing wines which combine lower sulphur additions and the use of rooibos and honeybush
wood without any mention of it. Their respective successes could be quite significant if marketed
cleverly.
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1. INTRODUCTION
The use of additives in wine for the purpose of preservation and anti-oxidation has long been an
integral part of the wine production process. Interestingly, certain preservatives are produced naturally
during the winemaking procedure including alcohol, carbon dioxide and sulphur. There are also some
preservatives which are naturally found in a grape. Some of these include acids, grape skin tannins,
glutathione and sugar. However, these naturally-occurring preservatives (pre- and post-fermentation)
are not enough to ensure a healthy wine with maturation potential.
Fading of a wine’s colour, freshness, aroma and maturation potential sets in as soon as a wine is
exposed to oxygen, resulting in oxidation. Depending on the style of wine being produced, winemakers
are permitted to work with certain additives to ensure the resulting wine is healthy, suitable for human
consumption and will retain its colour, freshness and aroma for an extended period. Some of these
additives are acid, alcohol, argon, carbon dioxide, glutathione, sulphur and tannins.

Depending on the wine type and/or style, different additives may be used for preservation purposes.
There are a number of different types and styles of wine, some of which include sparkling, still, fortified
and sweet wines. Research for this dissertation is focussed on still wine production. Preservation
methods of other wine styles differ from that of still wines.
In recent years, there has been a move to produce organic, biodynamic and “natural wine”. Some
requirements are to use fewer artificial anti-oxidants, preservatives and additives than the traditional
winery would use. Other less invasive methods are also applied.

From time to time, wine may show some characteristics of microbial spoilage and unwanted chemical
reactions.

This can be rectified by numerous available anti-oxidative and preservative additives.

Sulphur is the most used as it can effectively counteract both oxidation and bacterial spoilage.
However sulphur is raising concern amongst both wine trade and consumers world-wide due to the
possible negative health consequences it may have. There is also a general trend towards finding
healthy and natural additives and methods to assist with the preservation process. This can also be
seen in the increase in health shops and product range expansion being observed in the retail channel.
It is possible to reduce the sulphur additions by combining them with other alternative additives or
winemaking techniques. Some of these techniques include using hydrostatic pressure, pasteurisation,
pulsed electric fields, ultrasound radiation and ultraviolet radiation (Falguera, Forns & Ibans, 2013).

This dissertation presents research on a unique and sulphur-free winemaking method practised by a
few wineries in the Western Cape, South Africa. The first “no sulphur added” wine was produced in
2012 by using an indigenous South African wood to act as a natural anti-oxidant. Major research and
development has been conducted by the Department of Oenology at the University of Stellenbosch in

collaboration with two wine companies (Audacia and KWV) to utilise this indigenous wood. The wood
is derived from the hard wood sections of an indigenous South African plant traditionally used to brew
tea. Many different varieties exist in the region of the Western Cape known as the Cape fynbos biome.

The two varieties which are being used are rooibos and honeybush. Historical records suggest that
these teas have been consumed since 1772 by the Khoisan people who are an indigenous group of
people from south-western Africa. Rooibos and honeybush naturally contain no caffeine, almost no
tannins, display a sweet honey and fynbos flavour when brewed and provide many health benefits.
The tea leaves contain natural anti-oxidant properties and it was discovered that the hard wood
sections had an anti-oxidant effect on wine when added during the winemaking process.

Trevor

Strydom, owner of Audacia winery in Stellenbosch, was pivotal in pursuing the idea of replacing the
normally added sulphur with this indigenous wood.

To supplement existing research on the use of this alternative anti-oxidant, interviews were conducted
with producers, distributors, retailers, consumers and industry-related organizations from South Africa,
the USA, UK, Europe and Asia. The goal of these interviews was to determine the viability of this
process.

Consumers play a very important role in market uptake, a blind wine presentation was

conducted with a randomly selected group of people in order to analyse their preference towards these
unique rooibos and honeybush wines.

Reaction to the wines varied widely, which is why it is

recommended that different styles of these wines are produced containing varying amounts of rooibos
and honeybush wood. A survey was also sent out to reach a larger group of consumers from all-over
the world. Feedback was received from South Africa, Namibia, the USA, UK, Ireland, The Netherlands,
Belgium, Germany, France, Norway, Sweden, China, Taiwan, Singapore, Hong Kong and Malaysia.
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2. PRESERVATIVES AND ANTI-OXIDANTS IN WINE – CURRENT PRACTICE
2.1

A short history

Like many other consumables, wine has to be treated with preservatives to increase shelf life, ensure
fitness for human consumption and retain freshness and flavour. Salt, vinegar, sugar and other spices
are the most popular natural preservatives used in other commodities since the need developed to
store consumables for extended periods. Other preservation methods used since prehistoric times
include smoking meats over fires, soaking meats and fish in salt water and adding sugar to preserve
fruits. Herbs and spices also tend to assist in retaining the flavours. These methods are still being
used today. Though these methods assist in keeping the majority of bacteria at bay, some other
microorganisms, including mould, may survive. However, moulds do not pose significant health risks.
In wine, some spoilage micro-organisms occur which may lead to a variety of unwanted effects such as
a negative impact on the wines’ quality, stability and off-flavours. Due to these enzymatic and nonenzymatic oxidative reactions, there is a need to use preservatives to ensure a sound end product with
reasonable shelf life. Sugar, salt and fat are present in approximately 75% of consumables which
make use of additives. Many processed foods contain colourings, flavour enhancers, unnatural sugars
and preservatives. Research has shown a definite negative impact on the consumer’s health as a
result of regularly consuming these processed foods (RDD Science, 2011; Falguera et al., 2013).

In 1795, Nicolas Appert invented the concept of canning fruits and vegetables in glass containers. This
was followed by Peter Durand in 1910 by utilising metal cans for preservation. Other methods include:
refrigeration and freezing, dehydration, freeze-drying, pasteurizing, fermentation, carbon-dioxide
addition, chemical preservation, stabilization, filtration, hydrostatic pressure, pulsed electric fields,
ultrasound radiation and ultraviolet radiation. Only the methods which are applicable to winemaking
will be discussed in this dissertation. All of the abovementioned methods assist in reducing the rate of
the development of bacteria, since most consumables have a risk of spoilage (unless they are sterilized
and sealed). Certain preservatives may cause allergic reactions in some people. Consequently, some
people choose to consume products which are preservative-free (RDD Science, 2011).

In wine production, sulphur has been the most often-used additive to act as an anti-oxidant and
preservative.

Research and development concluded that by using careful production and storage

methods, minimal amounts of sulphur are required to reduce the spoilage in wine (RDD Science,
2011).

2.2

Anti-oxidants and preservatives naturally found in grapes and wine

In this section, a variety of anti-oxidants and preservatives which are naturally found or produced in
grapes are discussed. These include acid, alcohol, glutathione, lees, tannins and various gasses.
There might be others which are not included in this dissertation.
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2.2.1

Acids

There are several acids present throughout the winemaking process. Acids form an integral part of the
winemaking process, not only due to their ability to prevent microbial growth, but they also add balance
to wine. The following acids are naturally found in grapes and the must:
Acetic acid is produced during fermentation by Acetobacter. Depending on the levels, it is responsible
for the vinegary flavour in wine known as volatile acidity (VA), akin to that of nail polish remover (ethyl
acetate). Winemakers will make use of a combination of anti-oxidants and preservatives to avoid
having excessive levels of acetic acid in their wines (Monash Scientific, 2016).
Citric acid is bacterially unstable and susceptible to microbial attack. Lactic acid bacteria are known to
attack citric acid and produce unfavourable aromas in wine. Very small amounts are found in grapes
and winemakers will make use of a combination of anti-oxidants and preservatives to avoid excessive
levels of citric acid in their wines (Robinson, 1999).
Lactic acid is produced during malolactic fermentation, converting harsh malic acid to a milder lactic
acid. Small amounts can add complexity mainly to red wine and also to white wines that are produced
in more complex styles. There is less lactic acid found in wine than malic or tartaric acid (Robinson,
1999).
Malic acid is not the acid of choice during winemaking. It is easily attacked by microbes during
malolactic fermentation (MLF), when the malic acid is converted to lactic acid by malolactic bacteria
(Rankine, 2004).

Succinic acid is produced during fermentation and contributes to the total acidity in a wine. According
to research, it contributes rich ester aromas while the maturation process is taking place (Keller, 2010).

Tartaric acid is almost only found in grapes, since it is resistant to microbial attack. It is a very popular
additive in wine and is the most important acid in the winemaking process to regulate the pH levels. It
helps to stabilise the wine’s colour and acidity by acting as a buffer system.

It is the principal

component of the mixture of acids and salts (Rankine, 2004).

2.2.2

Alcohol

Alcohol is also known as ethyl alcohol or ethanol. Alcohol is a natural preservative in wine and works
together with the acid, sulphur and tannins. It also reduces the potential for premature ageing. The
average alcohol level of a natural unfortified European wine is between nine and fifteen percent per
volume with the most wines being between eleven and thirteen percent per volume.

The USA

prescribes an alcohol strength of a natural wine of between seven and fourteen percent per volume.
Alcohol is produced when the grape sugar in the juice ferments due to yeast activity and growth. The
4

higher the sugar content, the higher the eventual alcohol level will be. High levels of alcohol prevent
the growth of micro-organisms. Alcohol may also be added to wine to create a certain wine style and
or to assist with preservation as decribed in Section 2.3.2 (Robinson et al., 1999; Wine Spectator,
2016).

2.2.3

Gases

There are several gases which are naturally present and produced during the winemaking procedure.
Some of those are carbon dioxide, oxygen and sulphur. Herewith a short overview:

2.2.3.1 Carbon dioxide (CO2)
Carbon dioxide makes up only 0.03% of the atmosphere and plays a very important role in the
winemaking process. It is a by-product of fermentation and assists in displacing oxygen by blanketing
and protecting the wine. Carbon dioxide will be discussed in more depth in Section 2.4.8.
2.2.3.2 Oxygen (O2)
Although oxygen is not a wine additive used for the purpose of preservation or anti-oxidation, it is worth
mentioning that early exposure to oxygen lowers the risk of total oxidation at a later stage. When a
winemaker works reductively, oxygen is totally absent in the winemaking process. If such a wine were
exposed to oxygen at a later stage, total oxidation would happen which would be very difficult to correct
(Van Niekerk, 2016).

2.2.3.3 Sulphur
Very small quantities of sulphur are naturally found in grapes and some commercially produced
consumables, for example cheese and beer. Sulphur in gaseous form is called SO 2 or sulphur dioxide
which is produced in very small quantities during the fermentation process as a by-product of yeast
metabolism. Sulphur in all its forms will be discussed in more depth in Section 3 (Moshein, 2016).

2.2.4

Glutathione

Glutathione is thought to be produced in the vine leaves and transferred to the grapes where
glutathione levels will increase significantly after veraison (ripening of the grapes). When the grape
reaches 16 °Balling, production of glutathione stabilises. Many factors influence the glutathione levels
e.g. vintage circumstances, terroir and certain vineyard practices.
On average, the concentration level of glutathione is 10 – 80 mg/l in commercially harvested grapes.
Experimental data shows that heavier pressing of grapes could lead to lower levels of glutathione. This
can be attributed to increased levels of phenols which can easily be oxidised. Recent wine-presstechnology includes the use of inert gases which assists in protecting the juice or wine from being
oxidised.

5

It is widely accepted that glutathione has a positive influence on a wine’s oxidative state. Glutathione is
a tripeptide and consists of three amino acids: L-glutamate, L-cysteine and glycine. It is found in wine
in a reduced form (GSH), oxidative form (GSSG) or in mixed disulfides.

Glutathione has certain anti-oxidant capabilities in its reduced form (GSH). These effects are:
• Limiting colouration in grape juice and wine which can be noticed when the colour turns to brown
• Protecting esters, terpenes and volatile thiols and

• Slowing the development of ageing aromas in wine.
GSSG forms during oxidation of GSH and thus the molecule does not have anti-oxidant capabilities.
Uncontrolled oxidation can lead to GSH concentrations being reduced rapidly up to eight times. This
action will also negatively affect the wine (Du Toit, 2013; Coetzee, 2015).

2.2.5

Lees

Lees or sediment naturally develops during the winemaking process and settles at the bottom of the
fermentation vessel. Wine lees is made-up of a variety of components including dead yeast cells,
grape seeds, grape pulp, stems, skin fragments and insoluble tartrates which are deposited during the
winemaking procedure as well as the aging of the wine.

After fermentation, the wine is usually

separated from the lees to begin clarification, stabilisation and preparation for bottling. It is also done
to avoid yeast autolysis (production off flavour compounds). Some wines are deliberately kept on the
fine lees to obtain greater complexity as well as a reduction of malic acid to lactic acid (referred to as
malolactic fermentation by malolactic bacteria). This will result in a wine with a complex, soft and
creamy mouth feel. It is best to keep wine on its lees if the wine is only due for bottling at a later stage,
as the lees will protect the wine against spoilage. It is however important to regularly stir or rack the
lees to avoid the formation of hydrogen sulphide, disulphide or mercaptan odours which could form
during yeast autolysis (Robinson et al., 1999).

2.2.6

Tannins

Tannins, which are naturally found in the bark of many trees and in fruits, including grapes, are a
diverse and complex group of phenolic and chemical compounds. Tannin interacts with proteins
which lead to the increase in their molecular size. This process is also responsible for the sensation
of astringency when tasting or drinking wine. Medium-sized polymerized tannins are responsible for
bitterness compared with the larger tannins which display the astringency sensation by interacting
with the proteins on the tongue and inside of the cheek. Flavanoids condense together catechins
and proanthocyanidins, forming the natural tannins of grapes.

The condensation occurs under

control of enzymes during the metabolism of the grape or chemically when the grape skin is broken.
This happens when the flavanoids of the skin and seeds interacts. Tannins are measured as if they
were all gallic acid (GA). Gallic acid in white wines is measured at approximately 300 mg/l in white
wines whilst red wines measures at approximately 1 800 mg/l. This measurement is dependent on
6

tannin type, extraction rates, vine variety and winemaking methods.

Varieties with the highest

amount of tannins include Cabernet Sauvignon, Nebbiolo, Syrah and Tannat.

Smaller amounts of tannins are found in oak barrels where they play an important role in wine
ageing, especially in red wines where pigmented tannins are very important for the purpose of colour
and sensory properties. This is the main reason why wine is stored in barrels or why the addition of
staves and chips are used in the winemaking process. Research has shown that a wine which has
spent a prolonged time in a wooden barrel has a very small amount of bacteria and yeast traces.
Tannin handling during red wine making is crucial for optimum quality and character. Red wines also
need less sulphur or other preservatives than their white counterparts as red wine naturally contains
more tannins, acting as a natural anti-oxidant and preservative (Roediger, 2007; Robinson et al., 1999).

2.3

Anti-oxidants and preservatives added to wine

In this section, a variety of anti-oxidants and preservatives which could be added to grape juice or wine
are discussed.

These include acid, alcohol, argon gas, carbon dioxide, dimethyl dicarbonate,

glutathione, natamycin, nitrogen, rooibos and honeybush wood, sulphur and tannins.

2.3.1

Acid

There are several acids that are added to the grape juice during the winemaking process to assist in
the protection against oxygen exposure and microbial attack. These are:
Ascorbic acid (also known as vitamin C) is mainly used for its anti-oxidant properties in the
winemaking process. Usually, ascorbic acid is added in combination with sulphur to lighter-styled
wines, because they act differently. The most effective time of adding ascorbic acid is at bottling
(Robinson et al., 1999).
Citric acid can be added to increase acidity due to its characteristic of adding a fruit-driven taste. Citric
acid should only be added after malolactic fermentation is complete and the wine has been stabilised
by adding sulphur, otherwise, malolactic fermentation will struggle to start and may not happen at all
(Monash Scientific, 2016)
Sorbic acid (also known as potassium sorbate) is used as an additive during the winemaking process
to prevent yeast growth, usually in combination with sulphur. Sorbic acid only inhibits yeast cell growth,
thus it is of utmost importance to do a sterile filtration at bottling. A tell-tale geranium-like aroma
indicates that bacterial spoilage has occurred. This could happen when sweet grape must is preserved
with sorbic acid and added to wine to adjust the sugar level (Tromp & Agenbach, 1981).

7

Tartaric acid is the main acid added to decrease the pH and increase the acidity. It also contains
potassium acid salt and potassium tartrate. Winemakers make sure to remove any excess of this acid
before bottling as a small deposit may form at the bottom of the bottle (Robinson et al., 1999).

2.3.2

Alcohol

As mentioned in Section 2.2.2, alcohol is naturally produced during fermentation. Alcohol may also be
added to unfermented grape juice to produce a sweet dessert wine known in South Africa as muscadel,
hanepoot or jerepico.

The alcohol will prevent the high sugar concentration grape juice from

fermenting in the bottle by killing the yeast cells thus aiding in the preservation of the wine. Port wine
may also be produced by adding grape spirit brandy with a high alcohol content which will arrest the
fermentation, creating a sweet dessert wine. During this process the yeast cells are killed by the high
alcohol content, thus preventing further fermentation.

2.3.3

Dimethyl dicarbonate (DMDC)

DMDC is also known commercially as Velcorin and is widely used. This compound is very effective in
sterilising wine by deactivating enzymes in microbes.

Its use is especially popular in combatting

Brettanomyces, which is a yeast known to spoil wine. Brettanomyces can easily survive in wine with as
little as 0.5g/l residual sugar and a higher pH which renders sulphur less effective.
application equipment is rather expensive but necessary to be effective.

The DMDC

On its own, DMDC is

hazardous but once it has been applied to wine, it is completely safe and the wine can be bottled
(Goode, 2005).

2.3.4

Gases

Several gases exist that can either protect or cause harm to wine if they are not used correctly and in
the appropriate dosages. Herewith follows a short overview of the most relevant gases used in the
winemaking process:

2.3.4.1 Argon (Ar)
Argon is an inert gas. This means that the atoms do not combine with other atoms in chemical
reactions. Argon gas can be used to protect wine against oxidation by forming a “blanket” in a wine
tank. Only 0.9% of air contains argon gas and, as can be expected, it is more expensive than most
other available gases. Although argon is denser than most other gases, it will not necessarily stay on
top of the wine since it mixes easily with air. This process is known as molecular diffusion - argon gas
tends to diffuse away over time due to molecular movement. Molecular diffusion could leave the wine
exposed to possible oxidation. Wineries would only use argon to top off their tanks and barrels. For
the bulk of activities, nitrogen gas would usually be used (Parker, 2014).
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2.3.4.2 Carbon dioxide
The wine industry predominantly uses carbon dioxide to counteract the negative impact of oxidation. It
is popular due to the low cost and ease of use. Carbon dioxide can also be sparged during the bottling
of wine to displace any oxygen that may still be present in the bottle (Rankine, 2000).

2.3.4.3 Nitrogen (N2)
Nitrogen is an inert gas which means that it does not easily combine with other atoms in chemical
reactions. There are some important differences between argon and nitrogen. Nitrogen is more readily
available - 79% of air consists of it while only 0.9% of the atmosphere is argon gas. This makes
nitrogen relatively affordable. In addition, nitrogen is slightly heavier than argon and thereby more
efficient. While nitrogen can be supplied through in-house gas generation, argon has to be supplied in
tanks from an outside source. Nitrogen is used for most of the winery’s requirements (Parker, 2014).

2.3.4.4 Sulphur
Sulphur will be discussed in more depth in Section 3.

2.3.5

Glutathione

As discussed in depth in Section 2.2.4, glutathione is naturally produced in the grape vine. It can also
be commercially produced to be added for preservation assistance in wine (Du Toit, 2013 & Coetzee,
2015).

2.3.6

Natamycin

Natamycin is also known as Pimaricin. The active ingredient is Nataseen® which is a fungicide of the
polyenemacrolide group.

It is produced by natural strains of Streptomyces natalensis or of

Streptococcus lactis. Natamycin it is widely used for its preservation agencies against yeasts and
moulds in many food and beverage items. It is effective over a wide range of pH values (3-9) and has
no effect on bacteria, thus making it useful when malolactic bacteria are present in wine. However it is
not allowed in the EU (Siveele, 2017).

2.3.7

Rooibos and honeybush wood

The use of rooibos and honeybush wood as a possible wood alternative or possible replacement of
sulphur due to the natural anti-oxidant properties are discussed in depth in Section 4.

2.3.8

Tannins

Tannins can also be commercially produced and added during the winemaking process. Tannins are
discussed in more detail in Section 2.2.6.
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2.4

Anti-oxidant and preservative methods

Various methods are employed in the industry to preserve wine. The following preservation methods
are discussed in this section: carbon dioxide addition, chemical preservation, fermentation, filtration,
fining, oxidative winemaking, pasteurization, reductive winemaking, stabilisation, sterile bottling,
temperature management and ultraviolet radiation.

2.4.1

Carbon dioxide addition

When carbon dioxide is added, it assists in preventing oxidation. Oxygen is replaced and bacterial
growth is inhibited.

While carbon dioxide is a natural by-product of fermentation, it can be very

dangerous if inhaled in the absence of oxygen (Robinson et al., 1999).

2.4.2

Chemical preservation

Almost all consumables including meats, dairy, fruits and vegetables contain some form of natural
chemical which may be susceptible to bacterial spoilage. This spoilage can result in a loss of flavour
and nutrients. The temperature at which consumables are processed, transported and stored has a
significant impact on the product quality. Consumables require preservation to retain their nutritional
elements, maintain their appearance and to extend their shelf life.

The most basic preservation

methods involve preventing air, moisture and micro-organisms from coming into contact with the
consumables. Other techniques such as pasteurisation create environments which are difficult for
these micro-organisms to survive in.

When Louis Pasteur discovered bacteria and their negative

influence on consumables, the assumption was made that all micro-organisms are harmful. Further
research concluded quite the opposite. Some microbial action could be critical in the preservation of
consumables. Two familiar examples include cheese and wine production (RDD Science, 2011).

2.4.3

Fermentation

During the fermentation process, yeast cells convert grape sugars to produce alcohol, carbon dioxide
and heat. Alcohol and carbon dioxide are both instrumental in preserving wine and protecting it from
oxidation and bacterial spoilage. Carbon dioxide will help protect the wine from oxygen while alcohol
kills bacteria and yeast cells when it reaches concentrations of approximately 15.5 to 16.5%. However,
research shows a certain amount of yeast cells may remain after fermentation. This poses a risk for refermentation in the bottle. For this reason the addition of anti-oxidants and preservatives (e.g. sulphur
and carbon dioxide) is important. The application of certain preservation methods (i.e. sterile filtration
or bottling) is also vital to prevent re-fermentation or bacterial spoilage from occurring (Robinson et al.,
1999; RDD Science, 2011).

2.4.4

Filtration

There are mainly two methods of filtration used in the winemaking process: depth filtration and surface
filtration. During the depth filtration stage, diatomaceous earth or cellulose powder is used to trap small
particles. The second stage, surface filtration, uses a thin film of plastic polymer, containing a uniform
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array of very small holes, smaller to the particles it needs to trap. This method is used just before
bottling and is used to trap hazardous bacteria and yeast cells. After filtration, the wine is sterile.
Filtration should prevent any left-over fermentable sugars from re-fermenting in the bottle. Among the
negative impacts of these filtration methods is the loss of flavour, complexity, colour and ageing
potential in the wine (Robinson et al., 1999).

2.4.5

Fining

This method is used mainly to stabilise and clarify a wine. Different fining agents are used, one of
which is bentonite, derived from clay.

It is mainly used to absorb certain proteins and bacteria

(Robinson et al., 1999).

2.4.6

Oxidative winemaking

Oxidative winemaking (also known as aerobic winemaking) occurs when oxygen is allowed during the
winemaking process. The winemaker permits controlled oxygen exposure which allows the wine to
develop secondary fruit aromas and generally improves the palate structure.

A barrel-fermented

Sauvignon Blanc is a typical example of oxidative winemaking. If a consumer expects an austere,
complex and well-rounded barrel-fermented Sauvignon Blanc, the oxidative style wine would satisfy.
As a result of many bad examples on the market, this winemaking style is not generally accepted.
Despite its bad reputation, this style of wine has recently improved in quality. There is a growing
movement called “natural wine”, which partially relies on oxidative techniques (Van Niekerk, 2016).

2.4.7

Pasteurisation

Micro-organisms such as yeasts and bacteria are killed at high temperatures.

When liquid

consumables are heated rapidly for preservation purposes it is called pasteurisation. This method was
discovered by the French scientist Louis Pasteur in 1862. Consumables which are usually pasteurised
include milk, ice cream, fruit juices, beer and non-carbonated beverages including wine. The time
spent and the temperature range differ depending on the product being pasteurised. There are a
number of pasteurisation methods, of which the most commonly used ones in the wine industry are the
following:

2.4.7.1 High Temperature, Short Time
This method is applied when the liquid is kept at approximately 70 - 85 ºC for anything from 10 to 30
seconds. The liquid would usually be pumped through heated pipes. After being heated, the liquid is
rapidly cooled down. The liquid will then be returned to the tank or directly bottled.

2.4.7.2 Vat fermentation
This is a very light and gentle pasteurisation method during which the liquid is held at around 135 - 145
ºC for approximately three to five seconds. Thereafter it is cooled to 39 ºC. This method is the most
expensive of the three processes due to the extended time of heating.
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2.4.7.3 Hot bottled
This occurs when the already-bottled wine is heated to a temperature of between 50 and 60 ºC for
approximately 30 minutes. The bottles are then cooled down by pouring cold water over the bottle.
Since the initial discovery of this method, the techniques have improved drastically. Generally wines
which have been pasteurised present a cooked or burnt flavour, specifically those wines which were
not clarified. Wines which are treated in this method are usually very average wines with no real
potential to develop (Robinson et al., 1999; Medical Dictionary, 2016). Stellar Organics was one of the
first wineries in South Africa to practice and execute hot-bottled sterilization successfully. They were
first certified organic (EcoCert) in 2004 and have Fairtrade accreditation (a sign of being socially
responsible). The combination of these three aspects (innovation, environment-focussed and social
responsibility) made the wines very successful, especially abroad, where such aspects are important
when consumers make their purchasing decision. Stellar Organics was also the first producer to sell
their range of wines in Woolworths (Stellar Organics, 2016).

2.4.8

Reductive winemaking

Reductive winemaking is the process where wine is made with no oxygen present in an anaerobic
environment.

This is conducted to prevent any oxidation from occurring during the winemaking

process. Oxidation is a major challenge in the winemaking process, especially under warm conditions.
The result could be the browning of the colour, vinosity and grape flavour loss, and possible bitterness
in the taste. When oxidised, the quality is permanently reduced due to certain chemical reactions
which are irreversible. Prevention is important and starts off with protecting the grapes when they are
harvested and taken to the cellar. Sulphur dioxide and other inert gasses are used to protect the juice
once it is due to start with fermentation. Throughout the entire process oxygen is kept away from the
wine. This procedure assists in protecting the primary fruit aromas. The resulting style of wine is
described as being fresh and usually has a very light and pale colour (Gorman-McAdams, 2013;
Rankine, 2004).

In a 2015 article by Jancis Robinson MW, the world-renowned wine writer refers to the product of the
current trend of reductive winemaking as “struck-match-wines”. Usually when one mentions oxidation
or reduction, it implies a fault, namely that the wine was over-exposed to oxygen.

Currently the

opposite is true - it has become a new and trendy wine style. Jancis, however feels that she has
reached a fatigue level and that she longs for return of the buttery, rich and toasty flavours of the old
Burgundies. She mentions that the Burgundies have changed to being high in acid, lacking in the oak
nuances and fall short on the palate. This is in addition with the “struck-matches” and sulphur aromas.
Many top producers like Roulot and Colin-Morey, have become associated with this style (Charest,
2015).
Jean-Marc Roulot is quoted in Jancis Robinson’s article where he suggests a connection between the
current oxidative winemaking style and the 1990’s premature oxidation of the white Burgundies, which
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was a similar major upset. Since then, many of the white Burgundy producers have improved their
wines by moving to reductive winemaking practices.

These practices include extended and light

pressings, reducing the interaction with oxygen by vinification, and letting maturation take place in
stainless steel tanks instead of the traditional oak barrels. During this process, substantial amounts of
sulphur were added as extra protection. It took some time, but eventually the style became popular
amongst other winemakers, both in France and in other countries.

Sommeliers, wine critics and

consumers followed suit and the new reductive style was accepted as the norm. Some other changes
were also implemented. Vineyards were moved to cooler locations, grapes were being picked earlier,
malolactic fermentation was inhibited and no lees was stirred. These changes resulted in fresher, more
vibrant wines. It is important to note that reductive flavours may also be present in full-rounded wines
and not only in these fresher vibrant wines (Charest, 2015).

To be successful with this style of winemaking, it is important to note the variety of elements found in
the particular wine, especially the sulphur compounds. There is an indication that certain compounds
are more obvious than others. Such compounds are mercaptans and hydrogen sulphide (H2S) which
are said to result in the rotten egg and cabbage flavours. These flavours are regarded as very negative
and indicative of a high level of reductionism. There is a sector of flavours which, depending on the
wine style, can either be favoured or frowned-upon. Associated compounds are benzenethiol and
furfural thiol and they are usually recognised by smokiness, flint and crusts of bread (Charest, 2015).

There is another side of the spectrum which comprises the fruity thiols that produce the well-known
granadilla aroma in Sauvignon Blanc, especially those from New Zealand. These are also sulphur
compounds, but they have the difference of possessing preferred flavours. Interestingly, these sulphur
compounds are not as easily removed by oxygen contact as the H2S and mercaptans are. Careful
control of oxygen contact in the bottle is important to prevent extreme reduction and not to lose the
favoured fruity aromas. This is done by choosing the appropriate cork to allow small but consistent
exposure to oxygen called micro-oxygenation.

All wine chemical compositions are influenced by

oxygen for different reasons, ranging from the type of grape to the practices during winemaking.
Extreme reduction could result in flavours of onions, garlic, cabbage and other stinky nuances, which
could also lead to harshness on the palate. When using oak for the purpose of adding flavour, it should
complement the wine by improving it or adding certain characteristics. Oak should not overpower a
wine and its fruit components.

The same is true for reductive winemaking.

Jancis Robinson

commented: “Wines’ in which the reductive character completely obliterates the natural fruit, can be
both wearying and boring to taste – and if overdone, it can lead to bitterness.” (Charest, 2015).

2.4.9

Stabilization

There are two main reasons for stabilization reasons: firstly to prevent physical and chemical changes,
and secondly to prevent any microbiological change.

The reason applicable to this research

dissertation is the prevention of microbial change. The goal is to prevent the growth of bacteria and or
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yeast cells. To prevent secondary fermentation due to some residual sugar being present to balance
the wine, sterile filtration at bottling are the recommended procedure to ensure a stable wine. When
the winery is clean and a high standard of hygiene is maintained, the risk for bacterial problems is at a
minimum. Acetobacter is a harmful bacterium that can cause a wine to become vinegar in the presence
of oxygen. Protecting a wine from oxygen can help prevent this and keep the wine in a stable condition
(Robinson, 1999).

2.4.10

Sterile bottling

The process of aseptic bottling involves employing the most hygienic method to transfer the finished
wine from the tank (or another storage vessel) to the bottle (or final container), thereby excluding any
harmful bacteria or yeast which could negatively influence the quality and flavour of the wine. The
equipment is very expensive due to the high level of hygiene that is guaranteed. Sterile bottling is
mostly used when the wine is made in large volumes with a low alcohol content and contains some
sugar. The sugar could result in re-fermentation in the bottle if some yeast cells are present due to
non-effective filtration and non-hygienic bottling.

Usually, the room where the bottling takes place is separate from the rest of the facility with its own air
and water supply. As an added measure, the room could be kept under positive pressure with an entry
system consisting of 3 doors. Sterile bottling equipment is easy to clean using steam or appropriate
chemicals.

The first process involves sterile filtration where micro-organisms are removed by

membranes. When corks are used, these are cleaned by means of sulphur or other chemical sterilizing
elements. Throughout the bottling process, random samples are drawn from the bottling line to be
tested for any microbial spoilage. Batches are clearly marked and kept separate until the test results
give the go ahead (Robinson et al., 1999).

2.4.11

Temperature management

Temperature control is a relatively recent development and since the 1960’s it has become an integral
part of winemaking.

In earlier centuries before electricity, cooling did not exist.

Fermentation

temperatures reached high levels, especially in the warmer winemaking regions.

It was only

discovered in later years that constant and lower fermentation temperatures produce wines with more
balance, depth and flavour. In very cold regions, fermentation might need the addition of heat in order
to encourage alcoholic fermentation. In today’s winemaking environment, temperature plays a vital
role. Grapes are harvested in early-morning cooler temperatures to retain the acid and flavour. It has
also become popular to exercise cold maceration, in which the grapes are cooled down in cold storage
rooms before fermentation starts. Some winemakers believe this method improves the wine structure
especially if the grapes were harvested at higher than preferred temperatures. Most modern wineries
have fermentation tanks equipped with cooling mechanisms and air conditioning systems to carefully
control the fermentation temperature for the desired wine style (Robinson et al., 1999).
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2.4.12

Ultraviolet technology

Another technology was developed and released onto the wine market in 2008. It is called Surepure
and uses UV technology to purify wine from micro-organisms which could otherwise lead to bacterial
spoilage.

During this process, yeasts are also rendered inactive which could result in bottle re-

fermentation if the wine did not go through sterile filtration or some form of preservative was added.
This procedure is effectively replacing the addition of sulphur, resulting in a more natural product. The
procedure works with UV-C light at a wavelength of 254.1 nm (nanometres). During this process, the
DNA of micro-organisms is affected in such a way that it renders them inactive, thus inhibiting further
growth. The process is free of chemicals, non-thermal, and fast and does not negatively affect the
wine. A number of wineries (e.g. L’Ormarins, Steenberg and Stellar Organics) already use this method
of preservation. South Africa is a major producer of wine for the local and international market and the
industry could find itself a nose ahead of the rest with this technology, according to Johan van Rooyen,
CEO of the SA Wine Industry Council. "By being the first country to offer wines of lower sulphur levels
to the discerning international wine market, we could obtain a massive boost for our reputation as a
technologically advanced wine nation" (Erasmus, 2008).

Ultraviolet (UV) radiation may also be used to protect wine against browning and oxidation, in particular
white wine. When a white wine starts to show some browning, it is very likely due to polyphenol
oxidase (PPO) activity. The PPO level can be measured early in the production and the higher this
level is, the more likely the wine will show browning in colour and oxidative aromas. It is similar to
when an apple starts browning after being cut open. UV radiation can be used to protect wine against
this type of spoilage. To help explain the technique, here follows an experiment that was conducted to
determine the efficiency of this method:

Two white grape varieties were used, namely Xarello and Parellada. The grapes were separately
juiced and then pressed to remove the solids (skins and pips) from the liquid. The samples were then
centrifuged and the remaining solids removed. Three different experiments were conducted on three
separate samples of the two above-mentioned varieties:

Sample one was treated by adding sulphur before winemaking.
Sample two was treated by UV irradiation before winemaking.
Sample three had no treatment.

Analyses were conducted on the following parameters:
• pH of the juice before UV radiation treatment
• pH of the juice after UV radiation treatment
• pH of the wine
• pH of the soluble solids
• Colour of the must
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• Colour of the wine
• Tartaric acid level
• Alcohol level
• VA (volatile acidity) level
• Polyphenol oxidase activity.

The following results were noted:
• Decreased PPO levels in all of the samples treated with UV radiation.
• Complete deactivation of the PPO activity of samples where sulphur was added.
• No difference in the PPO levels between the fresh and frozen samples.
• No colour change on samples which were treated by UV radiation.
• Slower fermentation rate was noticed on the UV radiated samples compared to sulphur treated
samples. The possible reason for this outcome could be due to a decrease in the natural microflora.
• The frozen Parellada samples had a higher pH when treated with UV radiation.
• The frozen Parellada samples treated with sulphur showed no difference in pH levels.

The results indicate a possible lower polyphenol oxidase activity due to UV radiation in Xarello and
Parellada grape varieties. Only these two varieties were experimented on and further research is
needed on other grape varieties. The UV radiation treatment did not completely eliminate the PPO
activity compared to the sulphur treatment which did. Lower sulphur levels are possible using UV
radiation but this should be combined with other preservation treatments.

Further studies are

suggested to analyse the impact of UV radiation on the taste and flavour profile of wine. (Falguera,
2013).
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3

SULPHUR - THE INDUSTRY STANDARD

3.1

The use of sulphur as main anti-oxidant and preservative

In 1487 a Prussian royal decree officially allowed the addition of sulphur during winemaking. This was
mainly to assist Dutch and English wine traders to preserve the wines during the transportation of
wines. The method they then used was to burn sulphur candles inside the barrels before filling them
with wine.

Nowadays sulphites (collective term), are a widely used preservative not only in the

production of wine but also in a vast number of consumables. Throughout the winemaking process
(from vineyard to bottling), sulphur may be added, more commonly in white wine and less so for red
wines. Sulphur is one of the few compounds for which legal maximum limits exists. It can combine
both germicidal and anti-oxidant properties, is relatively safe to consume for most people, and if
excessive amounts are present, it can be detected by smell. There is no other compound which
consists of these properties, thus making it a highly sought after compound for usage against oxidation
and to assist in the preservation of consumables.

3.1.1

Most important forms

Sulphur dioxide is available in three main forms:
 Liquefied gas: in this form it can be added to the must or wine as a liquid or used to cover the liquid
on the top. At normal room temperature, sulphur dioxide is a gas which should be kept under
pressure if it is to be used as a liquid. The boiling point is minus 10 °C and 1 ml weighs 1.43 mg/l
(ppm).
 Sulphurous acid or a solution of sulphur dioxide in water: by bubbling sulphur dioxide through
chilled water, this form is created. The concentration is measured by a hydrometer. It is custom to
prepare a 6% solution which has to be kept cold, otherwise it will evaporate. Many other solution
strengths may be prepared and each winery or production facility has their own preference and
reasons therefore.
 Salts of sulphur dioxide: these are salts which are rich in the sulphur gas and are usually referred to
as potassium or sodium metabisulphite (commonly known as PMS or meta). The salt loses strength
over time and when added to the must of wine, it releases approximately 50% of its weight. As an
example, when 100 mg is added to one litre of liquid, it will provide approximately 50 mg/l of sulphur
dioxide.

Sulphur can also assume in a form called molecular sulphur or the active form. During this stage,
sulphur is approximately 500 times more effective in preventing the growth of micro-organisms.
Another form of sulphur is the “ionised form” which has a great anti-oxidant effect. In combination with
molecular sulphur which assists in neutralising the enzymes responsible for browning or polyphenol
oxidase, sulphur will increase the longevity or preservation of wine. More details on these forms and
how they are created and utilised can be found in Bryce Rankine’s book called “Making Good Wine”,
2004 (Gawel, 2016; Rankine, 2004).
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3.1.2

Most important principles:

A mentioned in Section 3.1, sulphur has various principal properties. Herewith a brief description of the
most important principles:
 Antiseptic: This means sulphur is able to inhibit the development of micro-organisms, for example
the growth of Acetobacter, which could cause wine to become vinegar.
 Anti-oxidant:

Sulphur binds with dissolved oxygen which then protects wine against chemical

oxidation.
 Anti-oxidasic: This process is the when oxidase casse is inhibited which is caused by the enzyme
oxidase and is produced by certain moulds. This results in white wine turning brown and causes red
wine’s colour to precipitate.
 Binding of ethanal (acetaldehyde): This occurs when the wine aromas are protected and assists in
eliminating the “flat” character on wine (Rankine, 2004; Robinson et al., 1999; Berry Bros. & Rudd
Ltd., 2016).

As explained in Section 3.1.2., sulphur consists of many important principles. Thus it is very difficult to
completely replace sulphur in practise. There has been some development in producing wine (and
other consumables) with lower sulphur levels through practising various other methods as discussed in
Section 2.4 and 3.3. The need to produce wine containing lower sulphur levels is two-fold. Firstly, due
to public perception that sulphur is the main cause of headaches, there has been a growing demand to
lower the sulphur levels. This has lead to the development of winemaking styles with limited sulphur
use as discussed in Section 3.3. Secondly, many consumers have recently been more focussed on
living a healthy lifestyle. This includes monitoring more closely what they consume on a daily basis.
Sulphur and other artificial anti-oxidants and preservatives are seen as being negative to one’s health
and this group of consumers are driving the search for more natural anti-oxidants and preservatives.
This will be discussed in more depth in Section 3.4.3 and 3.5.

3.2

Sulphur levels in wine

The total sulphur (TSO2) levels allowed in South African wines are outlined below. The free sulphur
may never exceed 60 ppm. SAWIS (South African wine industry information and services) require the
sulphur content to be determined by the aspiration method.

The “ripper titration” method is not

accepted due to its accuracy and precision being poor (SAWIS, 2015).

Dry red wines

(< 5 g/l sugar)

150 ppm TSO2

Dry white and rosé wines

(< 5 g/l sugar)

160 ppm TSO2

Off-dry and sweet white wines

(> 5 g/l sugar)

200 ppm TSO2

Special and Noble late harvest wines

(> 30 g/l sugar)

300 ppm TSO2
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3.3

Winemaking styles with limited sulphur use

There are a few styles of winemaking where the usage of sulphur is limited. As this is a growing wine
style, the possibility of using rooibos and honeybush as an alternative anti-oxidant could become an
option. Some of these styles are briefly described below.
When no sulphur is used during the winemaking process, the possibility of the so-called “wild yeasts”
which are naturally found on the grapes in the vineyards may have an influence on the characteristics
of the wine. The aromas which may follow are described as “funky” and “wild”. This is one of the main
reasons why commercially available yeasts are mostly used as the end product is much more
predictable. This is especially true for large-scale wineries where the style of wine has to be the same,
year after year. Another aroma which sometimes coincides with no sulphur wines is “mousiness” or a
“feral finish” on the palate. Apparently the lactic bacteria can be in a dormant state for extended
periods until ideal conditions allow it to develop. These conditions are very low free sulphur levels and
ideally warmer temperatures. When the grapes are of a lesser quality due to damage during harvest
and low cellar hygiene, the chances are higher for bacterial growth which could result in the described
aromas (Decanter, 2016).

Although this way of producing lower sulphur wines has only recently received more attention, it started
in the 1980’s in Beaujolais. Jacques Néauport and Jules Chauvet were the pioneers of the “natural
wine movement”. Most winemakers will acknowledge the high risk of pursuing this way of winemaking;
only those with enough experience are successful. Most winemakers will not attempt it as the risk of
spoilage and lack of quality guarantees, is just too large, especially when producing large volumes of
wine (Decanter, 2016).

3.3.1

Organic winemaking

Organic wine has to be made from organically grown grapes. Organic wine farming involves improving
the farmland and ecosystem. No artificial additives (pesticides or herbicides) are allowed in the soil or
on the vines. The idea is to work with nature and improve the soil condition. The wine farm will be
certified organic once full tests and evaluation have been passed. A winery can only be awarded
organic status after three consecutive years of organic farming.

When a winery uses sulphur in the winemaking process but not in the vineyard, they can state on the
label “wine made from organically produced grapes”. Daniël Kotze of Eco Cert explained that every
certification country has different regulations regarding the allowable substances which may or may not
be used in the vineyard or the winemaking process. As an example, in the USA no sulphur may be
added to wines which are labelled and sold as organic wine. In Europe the regulations are different,
you may add sulphur and other additives but the levels you may add are specified by each certification
country.

This in turn means that when you purchase an organically labelled wine, it does not
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necessary indicate that there is no added sulphur. Some certification bodies require the sulphur level
to be 50% less than allowed in conventional wines (Kotze, 2016).

Various certification bodies operate in South Africa, including BCS, Ceres, Control Union and EcoCert
These certification bodies may do inspection services for a number of foreign bodies in Europe, the
USA, Japan and Korea. Currently there is no organic standards system for wines sold in the South
African market. This means wine can be labelled as organic but in fact not be organic. There is an
initiative to create South African standards by the South African Organic Sector Organization (SAOSO).
Their objective is to create a relevant and unified organic sector for the whole value chain.

The

prerogative is to lobby both government and private sector to improve this sector (Green Africa
Directory, 2016).

Winemakers like Jeff Grier (Villiera wines), Gary Jordan (Jordan wines) and Alex Dale (Winery of Good
Hope) have been involved in experimenting and producing “no sulphur added” wine for the last 8 years.
Jeff Grier indicated that he would like to see more research done on the longevity of rooibos and
honeybush added wine, before making use of it.

As of August 2016, Avondale, Elgin Ridge, Laibach, Lazanou, Org de Rac, Stellar Organics and
Waverley Hills were organically certified wineries in South Africa.

3.3.2

Biodynamic winemaking

According to Johan Reyneke of the biodynamic winery Reyneke, the conventional winery is usually
only profit-driven.

An organic winery, by contrast, is about profit and sustainability.

There is a

difference between these two types and a biodynamic winery. Biodynamic wineries would focus not
only on profit and sustainability but also on self-sufficiency. This makes them less dependent on
conventional companies to provide products or services (e.g. yeasts, preservatives and pesticides)
(Reyneke, 2016).
“Although we add some sulphur to our wines, it is still a lot less than the sulphur content in conventional
wines”, Johan says. He mentioned that their winemaking practices are more than just having lower
sulphur levels which could benefit the consumer.

They do not add any herbicides, pesticides or

fungicides and produce their own manure. There is the “Elements of Nature”, the “Celestial Bodies and
the Four Ethers” and the other aspects of biodynamic winemaking which are involved too, but these are
not applicable to this dissertation topic. They make use of the wild yeasts which are naturally present
in the vineyards and on the grapes. Their wild yeasts ferment at very moderate temperatures and they
have never had fermentations that needed to be cooled down. They also do not experience “stuck
fermentations” which usually turn conventional winemakers against wild yeasts. He said it took time to
understand the soil, vineyards and wine.

A winemaker cannot simply decide today to convert to

biodynamic winemaking and expect everything to be perfect the next day. Whereas histamines are a
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bacterial by-product, conventional yeasts could leave more histamines in wine after fermentation than
wild yeasts. This could result in a headache or various other negative affects if a person’s body is
unable to break-down the histamines. People often blame sulphur for the headache, but it could in fact
be the histamines causing the negative impact on health (Reyneke, 2016).

Grapes grown with biodynamical principals tend to have thicker skins due to the vines competing for
water in the vineyards, as no irrigation is usually practiced. Reyneke explained they do not drop
bunches to increase the quality of grapes as every vine only carries a few bunches anyway, all of which
are excellent quality. Their soil has a healthy balanced pH and they add almost no acid to their wines.
All of this could lead to wines with more balance, structure and longevity (Reyneke, 2016).

Small amounts of sulphur are added throughout the whole winemaking procedure leaving
approximately 50-60 ppm of total sulphur in their finished wines. Reyneke also stresses that the most
important element is to have healthy grapes.

Winemakers need to add a lot of sulphur, extra

preservatives and anti-oxidants due to unhealthy grapes. He mentioned that he would be willing to use
rooibos and honeybush wood in his winemaking, but would like to see more research being done on
the subject. His feels his wine is more balanced than conventional wine and lasts longer once opened.
One can still drink his wine after being open for 3 days compared with conventional sulphured wine,
which will fall flat and only last a few hours after being opened, he opined (Reyneke, 2016).

Reyneke wines do very well in Europe but interestingly the USA market views organic and biodynamic
wines as a lesser quality product. Reyneke wines did an experiment in the USA and measured the
sales of their wine in different wine sections. The batch of wine which was placed in the conventional
section, sold 10 times more than the same wine which was placed in the “biodynamic” and “organic”
section. People purchase wine mainly due to their quality or expectation thereof, while wine containing
no sulphur is in most cases not the deal-breaker. When organic wines were first released on the
market, the quality was not what was expected.

The category immediately failed dismally and

consumers who bought organic wines did so for other reasons. Since then the category has shown
some positive growth. Reyneke (2016) mentioned that consumers initially purchased organic wine to
have a “feel good” moment, doing something good for the environment.

Things have drastically

changed and the quality of organic wines has improved tenfold since then, according to him.

The Biodynamic Association of Southern Africa is the governing body which certifies wineries and other
farms. Permissible wine additives including sulphur will depend on the certification body and their
regulations in the specific country.

As of August 2016, only Reyneke and Waterkloof wines are

certified biodynamic in South Africa. Certification for Avondale, Elgin Ridge, Longridge and Spier is
pending.
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3.3.3

Natural winemaking

“Natural wine” is the newest development in the wine industry. The predecessors of “natural wine”
were wines made in an “oxidative style”, which meant no or very little addition of sulphur. In the past,
there were many bad examples due to challenges involved in producing a high-quality oxidative style
wine. The easiest method to solve both oxidative and microbial challenges is to add sulphur. “Natural
wine” is made using no or as little as possible artificial additives. This wine style is becoming more
popular (Woolf, 2016).
The Winery of Good Hope produces “natural wine”. This involves similar principles as described by
Johan Reyneke in the Section 3.3.2. However the making of “natural wine” does not necessary involve
making use of the biodynamic practices of “Elements of Nature”, the “Celestial Bodies”, the “Four
Ethers” or the other aspects which are involved. Jacques de Klerk from The Winery of Good Hope
indicated that they practice minimal interference, but that their winemaking remains a business. If there
was an emergency, they would consider the risks and a possible solution at that point in time. They
have developed a method called “reductive ageing”. This ensures there is less risk of a wine oxidising
during the maturation stage. They only use screw caps, enabling them to reduce sulphur addition.
Screw caps do not allow any oxygen to enter the bottle or sulphur to escape. Conventional corks allow
micro-oxidation and in turn sulphur dissipates. In certain wines, they do not add any sulphur at bottling.
He remarked that the “natural wine” movement should not be seen as another category. Consumers
should rather look at winemaking from two different perspectives.

On the one end you find

commercialised wine which is over-processed and contains many artificial additives. “Natural wine” is
at the other end of the spectrum, being as natural as possible by minimal interference or additions (De
Klerk, 2016).

A few South African examples are Craven Wines, Terra Cura Wines and Villiera, who produce a Villiera
Natural White 2016 especially for Woolworths. Jeff Grier from Villiera mentioned that they will be
producing a red version for Woolworths in 2017.

It is interesting to observe the emergence of wine shows dedicating sections of their show especially
for organic, biodynamic and naturally produced wine. There are numerous wine shows exclusive to
organic wines. The newest wine show which encompasses all three “categories” is called The Real
Wine Fair.
Christopher Appleby’s research discussed in Section 3.6.1 of this dissertation, found that organic wine
and sulphur content in wine were of secondary importance to consumers when making a purchasing
decision.

His research also showed that the so-called “natural wine” movement may have a

competitive advantage over the wineries which produce “low sulphur” wines. His recommendation
would be to market “low sulphur” wine as a “natural” product which could create another category.
Further results show confusion between the differences of organic and low sulphur wine among
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consumers. Producers should be careful when reducing sulphur as their wines will have a higher risk
of oxidation and bacterial spoilage. Consumers could also see low sulphur wine as a risk purchase
(Appleby, 2012).

3.4

Advantages and disadvantages of sulphur

After discussing various methods and additives (in particular sulphur) which protect wine from oxidation
and bacterial spoilage, one might question the need for alternatives. The following section briefly
discusses the advantages of using sulphur, the negative effects of sulphur during the winemaking
process as well as the possible negative affect it might have on consumers’ health.

3.4.1

Advantages, why is sulphur so popular to use?

As discussed in Section 3.1, sulphur can be used as both an anti-oxidant and a preservative. It is
available in many different forms, relatively easy to transport, easy to dilute and not too complicated to
use in its various forms. Sulphur has proven to be one of the most effective substances used to slow
down oxidation and minimise harmful bacteria. As revealed by research from the FDA (Food & Drug
Administration of America), only approximately 1 - 1.5% of the world population are negatively affected
by sulphur. This leaves a very large proportion unaffected. In low doses, most people have no health
risk when consuming products which contain sulphur (Winemakers Academy, 2016; FDA, 2015).

3.4.2

Disadvantages during the winemaking process

Sulphur, in gas form, may be toxic when inhaled during the winemaking process and can cause
difficulties in breathing and swallowing. It may even result in swelling and the formation of rashes on
the body. The dust or gas released when a sulphur solution is prepared should not be inhaled. Time
should also be allowed for the sulphur solution to fully bind with the oxygen in the wine (or any other
food) before it is consumed or tasted (Winemakers Academy, 2016).

Malolactic fermentation (MLF) bacteria are very sensitive to sulphur.

When too much is added,

malolactic fermentation will not take place due to the bacteria’s intolerance to high sulphur levels.
When producing light, fruity white and red wines with a light complexity and body, it is quite useful to
add sulphur, knowing it will inhibit the onset of malolactic fermentation. But when the style of wine is
complex and heavy, malolactic fermentation is needed to achieve this. When too much sulphur is
added, the wine may be very bitter, even metallic and slightly harsh in taste. This rarely happens as
there are strict controls in place to regulate its usage (Gawel, 2016).

Sulphur can easily bind to a range of other elements in wine. It could result in a problem which occurs
when sulphur binds to anthocyanins which are responsible for the red colour in wine. When they are
bonded together, it bleaches, which will result in a red wine with a lighter red colour. The market mostly
prefers red wines with a darker red colour. This is more of an issue with younger red wines due to the
simplistic anthocyanins, compared with older red wine where the anthocyanins are connected to the
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tannin molecules. When this is the case, the anthocyanins are far more resistant to sulphur. In time,
the sulphite level in all wines should become less which should result in the original colour returning.
Quite often, people might also refer to a sulphur aroma in wine which is confused with the rotten egg
aroma of hydrogen sulfide (H2S). This is a wine fault which has nothing to do with the presence of too
much sulphur (Gawel, 2016)

3.4.3

Negative effects of sulphur on consumers’ health - myth or fact?

The largest concern is whether sulphur really has such a negative effect on consumers’ health.
Popular belief suggests it does, but this perception would be slow to change. The USA passed a law in
1988 requiring a wine bottle label to display the fact that it contains sulphur. This also became law
within the EU region in 2005. During most fermentations, more than 10 ppm sulphur is naturally
produced. According to relevant legislation, as soon as the sulphur content exceeds 10 ppm, it must
be stated on the wine label. This indicates wine might be a potential health risk. Typically one would
find 20 - 200 ppm total sulphur in a standard bottle of wine. When a comparison is done with for
example dried fruit, the difference is enormous: on average dried fruit contains 500 - 3 000 ppm total
sulphur. But even at this level, it is very rare that consumers will suffer a reaction (Woolf, 2016).
There is a well-known phenomenon called the “red wine headache”. This belief which is held by
many consumers indicates that the apparent occasional headache is due to the sulphur content in the
wine being consumed. In truth, the dehydrating effect of alcohol may deserve the greatest blame
(though drinking enough water can help reduce dehydration). As discussed in Section 3.3.2 it could
also be due to the inability of some people to digest the histamines found in wine. Other sources show
that “wine headaches” could indeed be due to polyphenols, amino acids or other complex organic
molecules which form part of wine (Bird, 2016).

Research shows that there is a substance called quercetin, which may assist in the prevention of
histamine release in the cells which could cause inflammation. Quercetin also supports cellular health,
helps the body maintain a normal blood glucose level and has an anti-inflammatory action which may
counteract the asthma-effect some people experience. It may also counteract the negative effects
when consuming substances containing high levels of sulphur. Quercetin is a bioflavonoid which is
naturally found in citrus fruits, apples, green vegetables, beans, onions and tea (black and green). It
can be taken orally in a tablet form and is said to be one of the most promising substances discovered.
This might just be a very viable solution to the very small population percentage that suffers from the
effects of sulphur, histamine-release and other above-mentioned conditions (Smartbodyz, 2016).

Histamine is a chemical found in the immune and central nervous system. It plays an important role in
efficient digestion. Being a component of stomach acid, it notifies the body of any potential infection by
causing blood vessels to swell, or dilate, so the blood cells can quickly locate the problem. It can
cause an immediate inflammatory response which could result in a runny nose, headaches,
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hypertension, dizziness, nausea, abdominal cramps and difficulty falling asleep. If histamines were to
build-up in the body due to inefficient break-down, an imbalance will occur. Certain foods that contain
high levels of histamines include red wine, fermented consumables, cured meats, certain nuts, citrus
fruits, bananas, avocados and eggplants. Diamine Oxidase (DAO) is the main enzyme for breaking
down ingested histamine, thus people having a shortage thereof, will most likely have intolerance.
Probioticst in a possible solution in alleviating histamine intolerance, otherwise a variety of medications
exist (Myers, 2016).
The so-called “red wine headache” could also be attributed by some to the tannins found in wine. A
large quantity of tannins are also found in certain teas and chocolate. Research shows that consumers
who suffer from headaches after consuming red wine, experience the same symptoms after consuming
tea and chocolate. These headaches will normally appear approximately 15 minutes after consuming
the specific wine or product to which a person is sensitive (This Day in Wine, 2016).

Then there is a monoamine compound called tyramine which is created when tyrosine (an amino acid
or protein) breaks down or decays and then releases carbon dioxide, otherwise known as the
fermentation of certain proteins. Some people (approximately 18% in a 2010 UK medical study) are
sensitive to tyramine which acts directly on the brain chemistry and can cause headaches or even
migraines. This is due to the monoamine which enters the bloodstream and increases the blood
pressure. Tyramine occurs naturally in specially fermented and aged consumables including wine,
beer, caffeinated beverages, aged cheeses and processed foods containing high levels of MSG
(monosodium glutamate), sulfites, aspartame and artificial sweeteners. This is yet another example of
the other possible cause of the so-called “red wine headache” (Migraine Relief Centre, (2016).

Sulphites as a chemical could be a danger and can cause allergic reactions (for example asthma) for a
small proportion of the population. The reaction within this group could be severe and even lethal. If
food or liquid with a sulphite content of 10 ppm or more is consumed the result could be very serious.
People with sulphur sensitivity should avoid products like dried fruit, preserved fruit juices, frozen
seafood and molasses as these may cause an asthma attack.

Christopher Appleby did his Master of Science Degree at the Colorado State University on whether
consumers are willing to pay more for reduced sulphur content in wine. He found that consumers often
perceive sulphur as contributing to headaches and having a negative influence on their health. 223
wine consumers were approached using 36 hypothetical wine labels to determine an outcome. The
results were similar to the blind wine presentation and survey results of this dissertation.

His

dissertation results showed that quality and price were the main factors influencing the purchasing
decision. Wines with “no sulphur added” labelling were not an important factor. Other interesting
results showed that 34.08% of consumers with perceived headaches had a willingness to pay $1.23
more for wines with no added sulphur. This is in comparison with the non-headache sufferers who
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were only willing to pay $0.33 more. When the price and quality of the wine containing no sulphur were
exactly the same as the conventional wine, the average consumer was willing to pay $0.64 more for
“no sulphur added” wine (Appleby, 2012).
But this brings one to the question: “What to do when you are indeed sensitive towards sulphur?” The
enzyme sulfite oxidase is known to assist in the break-down of sulphur. Molybdenum combines with
sulfite oxidase to catalyze sulfur-containing amino acids that are crucial for human health
Molybdenum can be taken orally as a supplement but most people consume their recommended
dietary allowance (RDA) of 45 mcg through eating legumes such as beans, lentils and peas as well as
cereals and leafy vegetables. Many people with asthma do not have sufficient molybdenum and could
use it as a supplement to counteract the effect which high sulphur foods have on them (GormanMcAdams, 2015; FDA, 2015; Molybdenum, 2013).

This does raise the question as to why there is such a focus on reducing sulphur usage. Andrew
Waterhouse, Professor of Oenology at the University of California in the USA commented that there is
no medical research data proving that sulphur actually causes headaches.

The wine industry in

particular has the challenge of conveying the correct message to the consumer, especially if one
reviews all of the possible causes as discussed in Section 3.4.3, which could have a negative effect on
the consumers’ health. Perhaps it is time to discuss with the relevant authorities the reconsideration
and possible removal of the sulphur warning on a wine label (Woolf 2016).

For the research purposes of this dissertation, a blind wine presentation was conducted with a group of
tasters to test how accurately people could identify between wines containing different sulphur levels.
A wine was included of which the sulphur level was purposefully increased from the standard level of
approximately 150 ppm to 250 ppm. 57% of tasters could not identify correctly which wine had the
increased sulphur level. The balance of 43% was able to correctly identify the high sulphur wine. The
results are fairly even and one could argue the results from both angles. There is a market for lower
sulphur containing wines as well as a proportion of the market that is not able to identify higher sulphur
levels or whom are not negatively affected by sulphur. Full results are available in Section 5, Question
2.

3.5

Anti-oxidant and preservative free wine, is this possible?

It is not possible to have a completely sulphur-free wine, as a tiny amount of sulphur is naturally
produced during the fermentation process. If no anti-oxidants or preservatives are added to wine, there
is a large risk of the wine being spoilt by becoming vinegar.

There is also the possibility of re-

fermentation in the bottle due to small amounts of residual sugar left and trace amounts of yeasts or
bacteria if the wine was not filtered in a sterile manner or exposed to some method of anti-oxidation or
preservation as discussed in Section 2.4.

Most consumers understand that wine and other

consumables need to contain some form of anti-oxidant and-/or preservative to extend the shelf life.
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There are wines available on the market where no sulphur has been added, the newest South African
wine being the Jordan Chameleon no added sulphur Merlot 2014. Since some sulphur is produced
during the fermentation process, most wines will contain some level of sulphur, even if it is just 2 ppm
(parts per million) total sulphur, as is the case with the Jordan wine (Svans, 2016).

During an interview with Nico van der Merwe (who has been the winemaker at Saxenburg wine farm for
the last 26 years), he said that preservatives and anti-oxidants have been a part of winemaking for
centuries. Careful usage of sulphur assisted him in producing the first iconic wine of South Africa in
1998 called the SSS. SSS is the abbreviation for Saxenburg Shiraz Select. “Currently, we are only
selling the 2007 vintage.

I carefully use sulphur in my wine production.

It has become general

knowledge that one of the most important elements in producing the highest quality wine is the fruit.
Without exceptional quality fruit, no amount of sulphur or any other preservative or anti-oxidant will
produce a high-quality wine. I would only consider replacing sulphur with rooibos and honeybush wood
if the wine has the capability to age like our SSS does. And I definitely don’t want any rooibos flavours
in my wines!” (Van der Merwe, 2016).

Global brand manager of KWV, Tania Joubert, said KWV has long been searching for alternative and
more natural wine additives. “As a very strong global brand, we listen to what our consumers’ needs
are”, she says. “It’s not just about making the sale”, she mentions, “but also about being innovative
and on the forefront of trends.” Because KWV is primarily export-focussed, with about 80% of their
production going overseas, many of their current markets are slightly ahead of South Africa. Presently
consumers prefer wine with less alcohol and they have received substantial requests from their agents
to lower the sulphur content in their wines. In 2012 KWV began researching the subject and partnered
with Audacia. In 2013 many trials were conducted and vintage 2014 saw their first real attempt with
36 000 litres of Earth’s Essence Pinotage being produced. This was followed by 24 000 litres in 2015
with an additional 18 000 litres of Shiraz in 2015 and 9 000 litres of Sauvignon Blanc in 2016 (Joubert,
2016).
KWV fully supports the project because they believe there is a growing demand for a “lower sulphur”
level wine category.

They have also made a financial investment in the research and a 50/50

partnership with Audacia wines which started this whole innovation. “This could really be a proudly
South African project”, Joubert says.

They received very positive exposure during 2015 in the

influential UK magazine, Drinks International. It was the world’s first all-natural Pinotage which was
produced using no artificial additives. Due to this excellent exposure, KWV is now handling a number
of enquiries (Joubert, 2016).

From a European perspective, feedback was received from Simon Zuckerman who heads the sales
department for Berkmann Wine Cellars. They are one of the best-known importers which distribute fine
wines in the UK. According to Zuckerman (2016), “A growing minority of sommeliers are becoming
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advocates of the “natural wine” movement.” He attributes this shift to a belief that the wines are in
some way purer and more reflective of their terroir. “The added advantage”, he says, “is that it agrees
with many current consumer trends, such as ethical and environmentally conscious production and
notions of provenance, which are gaining traction with certain consumers”. These consumers,
according to Zuckerman are still limited to the more affluent, sophisticated and interested sector of the
wine drinking public and much knowledge of the issue is still restricted to the trade.

Due to public awareness regarding sulphur in wine, there has been a lot of development on this front.
A device called the “Ullo” has been designed by James Kornacki.

It is described as being a

revolutionary purification product. It is placed on top of the wine glass after which a food grade filter
polymer is purported to extract sulphur as the wine is being poured. According to the inventor, your
wine is left in its “natural state” (Decanter, 2016).

This leaves the question of whether there is an easy alternative to the very popular sulphur and other
additives used for anti-oxidation and preservative purposes. Does the small population percentage
which is negatively affected warrant further innovation and research? Section 4 discusses the
possibility of using indigenous wood from the South African plants called rooibos and honeybush,
which naturally contains very high levels of anti-oxidants. These plants could perhaps in part be an
alternative.
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4.

ROOIBOS AND HONEYBUSH WOOD - A POSSIBLE ALTERNATIVE

4.1

Background information

The South African and global wine markets have become extremely competitive. Consumers are
driving trends when it comes to varieties and wine styles. This has led to innovation on many fronts,
one of them being the use of alternative wood products. Not only are winemakers using traditional oak
in different forms but different wood types are being utilised for various reasons, some of which are the
need for alternative aromas and styles, different maturation vessels and various cost considerations to
name a few.

Oak wood barrels have traditionally been used for the purpose of transportation. It was only later that
the maturation of wine became important. This was due to the discovery of unique tertiary aromas and
compounds which were being imparted to the wine.

Other wood types are also being used, for

example, red oak, mulberry, chestnut (being a less expensive alternative in Italy), pine and acacia
wood (mostly in Europe). It was later discovered that compounds in the wood, such as phenolics, may
impact the anti-oxidant capacity, colour stability and aroma of the wine (De Wet, 2015).

As mentioned in Section 3.5, there are unique and indigenous plants found in South Africa called
rooibos and honeybush which contain very high levels of anti-oxidants.

In 2011, Audacia winery

started with research on the use of the wood from these plants, rooibos (Aspalathus linearus) and
honeybush (Cyclopia genistoides) in the winemaking process. Since then, there has been a lot of
development in using them to act as an anti-oxidant and possible sulphur replacement. Section 4
explores this in more depth.

These rooibos and honeybush plants are predominantly grown in the Citrusdal and Clanwilliam region
in the Western Cape province of South Africa. In 2016, there were approximately 36 000 hectares
planted. The leaves of these plants are traditionally used in brewing tea. Most of the region does not
use any pesticides or irrigation and due to limited available agricultural land and droughts experienced
since 2013, the demand overshadows availability. The plant grows to approximately 3 meters tall and
can be utilised for up to 7 years; thereafter it has to be replanted (Joubert & de Beer, 2011).
Mark Howell from the company ‘Wine, Wood, Whatever’ specialises in supplying oak products to the
wine industry. He confirmed that oak wood has become very expensive, thus the use of staves, chips
and powders has become more popular. Commercialisation also contributed to this development, as
larger wine volumes could be oaked in reduced time. It also introduced the option to use wood from
other sources from which it would not have otherwise been possible to produce a traditional barrel due
to the size or structure of the material as is the case of rooibos and honeybush wood. The interest in
adding other flavours also played a significant role in the development.
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Howell has been working closely with Trevor Strydom of Audacia wines with regards to the usage of
rooibos and honeybush wood. The wood is sourced by Howell from Cape Natural Tea Products, after
which it is toasted, in a manner similar to oak. The wood is treated with heat to disrupt the structural
polymers. The temperature of toasting oak is approximately 200 degrees Celsius (º C) compared with
rooibos at 140 to 160 ºC. Heat is needed to open the pores so that flavour transfer can take place
when wine is in contact with the surface area. Depending on the toast intensity (light, medium or
heavy) the flavour impact would differ vastly. This is also the case in the toasting of the rooibos wood,
managed by Howell’s company.

The production flow is described in Section 4.1.1 and Figure 3

(Howell, 2016).

It has taken a lot of experimentation to get the result which works best in conjunction with wine.
Howell, in partnership with collaborators, is continuing research on the amount of anti-oxidants
contained within the rooibos and honeybush, as it differs widely across region, variety and past
seasonal conditions. The quality and anti-oxidant levels need to be consistent for the sake of the
winemaking process. Future research will be conducted to measure the anti-oxidant levels in the
rooibos and honeybush wood after toasting (Howell, 2016).

Figure 1. A typical rooibos plant

Figure 2. A typical honeybush plant
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4.1.1

Processing of raw material

The following section is a short description of the process flow of procuring and preparing the rooibos
and honeybush wood for usage in the winemaking process:

Figure 3. Flow diagram of the processing of rooibos and honeybush raw material (Morton, 1983;
Howell, 2016)

Figure 4. Rooibos being processed and dried
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Figure 5. Rotary oven for toasting of rooibos wood

Figure 6. Rooibos and honeybush wood, toasted, blended and ready to use

4.1.2

Cost comparison: Rooibos and honeybush wood vs. traditional wood

As outlined in Table 1, the average cost per gram of rooibos and honeybush wood, is higher than
traditional oak wood. The recommended dosage of rooibos and honeybush wood is 5g/l which is more
than oak wood which is 2g/l. This makes the rooibos and honeybush wood more expensive to use
than traditional oak wood. There are several reasons why the rooibos and honeybush wood is more
expensive. Some of these reasons are: the scarcity of available raw material due to recent drought;
only able to use wood from plants which are 7 years of age, and high labour costs.
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Table 1. Cost comparison: traditional oak wood vs. rooibos and honeybush wood
Traditional oak wood

Rooibos and honeybush wood

Average cost per gram

R 0.07 Average cost per gram

R 0.16

Average use of 2g per litre of wine

R 0.14 Average use of 5g per litre of wine

R 0.80

4.1.3

Interesting facts to note

• There are no health benefits from traditional oak wood or Elag tannins compared with high amounts
of antioxidants found in rooibos and honeybush wood.
• Most countries’ laws prohibit the mention of any health benefit from consuming alcoholic beverages.
• The rooibos wood adds structure to the wine whilst honeybush wood contributes perceived
sweetness, originating from hesperetin which is a natural flavonoid.

4.2

The innovators

The following section discusses the usage of rooibos and honeybush wood as a possible alternative
wood for flavour purposes and or a possible anti-oxidant in the winemaking process. Various aspects
were researched and the possible impact on different sectors of the wine industry was analysed.
Rooibos and honeybush contain natural anti-oxidant properties, which are thought to protect the wine
against oxidation. If oxidation took place, the wine would become more prone to bacterial spoilage. If
oxidation can be prevented, one is in fact lowering the chance of bacterial spoilage. Further research
must be done on how effective the anti-oxidation and possible preservation properties of rooibos and
honeybush are.

The original reason was to differentiate their wines from others but it turned out to offer more than just
that.

They discovered the natural antioxidant properties in rooibos and honeybush, had similar

properties to sulphites to help protect wines from oxidising. In partnership with KWV it is exciting to see
that after so many years of winemaking, innovation can still lead to new product and style
developments. In February 2015, the Western Cape Minister of Economic Opportunities Allan Winde,
noticed the work Red Dawn (IP) Holdings was doing to revolutionise the industry by patenting a unique
technique of using rooibos and honeybush wood in the production process of wine, beer and cider. He
scheduled a visit to Audacia with some of his government colleagues to obtain first-hand experience on
what the process entails. The motivation for the visit was to fully understand the concept which would
enable them to successfully help market the products, not just locally but also in the export markets
(Strydom, 2016).
Minister Winde was very impressed with the Audacia Merlot 2013 – a bronze medal winner at the
Veritas awards. He commented that entrepreneurs like Trevor Strydom are helping to build the brand
of the Western Cape as a centre of innovation. He also suggested this project connects well with the
Western Cape Government drive to add value through agri-processing. They have a new economic
project called Project Khulisa which means ‘to grow’ in isiXhosa. Project Khulisa is all about adding
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growth and jobs in the region. Winde is confident that Audacia will do exceptionally well. He indicated
that the Western Cape Government will assist Red Dawn (IP) Holdings in the patent process and try to
remove the unnecessary red tape to encourage more entrepreneurs like Trevor to grow a business and
thereby create jobs (Strydom, 2016).

As mentioned in Section 3.5.1, KWV in partnership with Audacia, produced their first commercially
available rooibos and honeybush wooded wine in 2014. Since then, they have both expanded their
wine range and started with exports.

Villiera has been producing a Méthode Cap Classique called Brut Natural without using any sulphites.
They have recently launched a white wine in Woolworths which has a total sulphur level of below 10
ppm. They do not add any sulphur during the winemaking process and Jeff mentions the most critical
part is to start with healthy grapes just as Michael van Niekerk (Audacia) and Johan Reyneke (Reyneke
biodynamic wines) had established.

As discussed in Section 2, there are many alternative anti-

oxidants and preservatives as well as winemaking techniques which could be used in combination to
produce lower sulphur wine or even wines containing no added sulphur. It comes down to what each
wine producer’s target market and philosophy is concerning the subject. Ultimately it will depend on
how much effort they are willing to apply, as using sulphites in wine is the easiest and safest method
currently available (Grier, 2016).

4.2.1

Strengths

This research shows very positive feedback from most correspondents about sulphur which may
effectively be replaced by rooibos and honeybush wood resulting in a healthier wine. It has to be
remembered though, due to wine containing alcohol, it cannot be directly marketed as being a healthy
alternative compared to conventional options. Research about the health aspects may be conducted
and results published thereafter. In the 2016 Old Mutual wine awards, Audacia won a bronze medal for
their rooibos wooded Shiraz 2014. Bronze is an excellent award and usually indicates a wine with
enough balance between the fruit and wood components. If the wine had not garnered the approval of
some judges, it would surely not have received the award.

An aspect worth mentioning is the marketing component which is the backbone of good sales. The
packaging and label form a very important part of marketing. The KWV Earth’s Essence Pinotage
2014 packaging is of superior quality. The company used a heavyweight bottle, high-quality cork and
capsule and an embossed label. The message “no sulphites or preservatives added” is relatively small
in comparison with the brand name “Earth’s Essence”. On the right-hand side of the label, it states
“Wine made with rooibos and honeybush wood”-in a very subtle style of message. The back label has
a very informative explanation and description of the wine itself.

The message does not

overemphasize rooibos and honeybush which might result in consumers buying the wine for the
packaging or due to the “no sulphur” component. Sceptical consumers might miss the information
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about rooibos and honeybush wood. One interesting aspect is the absence of the KWV brand name
on the label. When Joubert was asked about this aspect, she indicated that it was a strategic decision.
Many of their wine ranges are developed separately from KWV in accordance with their business
model. On the other hand, the well-known KWV name could increase their sales as consumers would
have seen it as a stamp of approval (Joubert, 2016).

4.2.2

Weaknesses

The negative feedback received from wine producers, retailers and consumer revolved mainly around
the flavour impact.

Recommendation to the patent holders (Audacia and KWV) was to conduct

significant research on de-flavouring of the wood.

A possible option is offering different flavour

intensities. Lighter toasting could be the answer, similar to when choosing oak barrels e.g. heavily
toasted, medium toasted and lightly toasted. Survey results indicate a concern: 64% of respondents
had reservations about the flavour impact. These are important statistics as 79% of respondents
specified that they drink rooibos tea regularly but would not like such flavours in their wine. This may
lead to a combination of reducing sulphur additions during wine production by the usage of rooibos and
honeybush wood. The same resistance was experienced when fruit-flavoured (e.g. berries, citrus etc.)
wines were first launched on the market.

Their success is still being questioned.

The purist

winemakers and drinkers will never agree on adding anything else to their wines other than what has
been allowed since the dawn of winemaking.

There is a risk of white wines being influenced by the familiar red colour of rooibos. Michael van
Niekerk (2016), winemaker of Audacia, explained that in their Audacia Chenin Blanc 2015 they only
used 5 g/l of the prescribed rooibos and honeybush wood chip blend. There was no colour influence
but using higher dosages might have a different reaction. No research has been conducted into finding
a method of removing the red colour. On the other side, having a slight pink or red colour could create
a certain wine style as suggested by Kris Snyman of Cyber Cellar. It could become quite fashionable
similar to the Haute Cabrière Chardonnay / Pinot Noir he amplified (Van Niekerk, 2015).

4.2.3

Opportunities

Even though the market for unusual varieties and styles of wine is relatively small in comparison with
the main stream market, the opportunity should not be missed to make use of the interest that does
exist. One such example was described by Ivan Oertle (2016), (previous wine buyer at Woolworths).
According to Oertle, the success of the organic and “no sulphur added” range of wines in Woolworths,
cannot be ignored. He confirmed that their customers expect innovation from the retailer which is seen
as having the highest standards in South Africa. “If a product is good enough for Woolworths, it can
only be good for our consumers” he said. They have seen exponential growth in this category since
the first wines were launched in the year 2000. More and more customers have caught onto this
healthy alternative trend in wine, he affirmed. Woolworths prefers exclusivity and they want to be the
trendsetter in the South African retail environment.
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He made it clear that Woolworths was the first mainstream retailer to expose customers to low alcohol
wine; the same is true for their organic range of wines. 80% of their “no sulphur added” wines are
organic anyway, he outlined. “We were the first retailer to have a 'no sulphur added' Rosé MCC
available, the Simonsig Pinot Noir” he said. And in 2017 Woolworths will launch a “natural” red wine
produced by Villiera winery. Woolworths’ customers see the trends and he concluded that they cannot
deny the statistics. 5% of their total wine sales are “no sulphur” wine. This is a total of 70 000 x 6
bottle cases. Woolworths did research on the “sulphur” subject and interestingly those customers who
purchase “no sulphur added” wines, are not willing to pay more than R70 a bottle. They have a price
ceiling and Oertle says he is looking forward to the day when “no sulphur” wines will be part of
mainstream winery brands. “Woolworths is big on both rooibos and health, so the possibility is very
real that the consumer would be interested in this rooibos wine innovation of KWV and Audacia”, he
acknowledged.

Their business plan is to support local smaller businesses, especially if they are

innovative and busy with cutting edge research (Oertle, 2016).

In August 2016, a panel of judges chosen from 28 publications around the world reviewed the newest
innovations and trends in the international food trade. The KWV Earth’s Essence Pinotage 2014 was
chosen as the “2016 Country Winner” for South Africa in the “natural & preservative free” category
during the well-known Salon International de ’alimentation (SIAL) exhibition “World Tour”. SIAL is the
world’s largest food innovation exhibition which takes place in Paris every second year. The aim of the
“World Tour” event is to showcase the major retail and consumption trends occurring in global markets.
The most representative products in the various markets were voted for. It was noted that consumers’
had three aspects that are of importance to them: health, smart shopping and convenience; channel
blurring and changing consumption. The KWV wine was the South African winner because of the
global trend of consumers having more vested interests in knowing what they consume. Consumers
search for products which are more natural (organic), products which contain less sugar and fat, no
preservatives and which are gluten-free (Sial Paris Team, 2016).
Samarie Smith’s (2016) input confirms that there is a segment of consumers that will buy these rooibos
and honeybush wooded wines. She also indicated that Audacia recently introduced a wine containing
very low calories, low alcohol and even has a complete nutritional table on the back label. “Although it
is funky, consumers will have to try it for themselves”, she said. “We as wine writers can influence the
consumer market but I have stated it clearly on numerous occasions that people need to experiment
and taste outside their reference box, whether I like it or not”. There is definitely room in the South
African and the global wine market for adventurous winemaking as in this case. A similar scenario is
the “natural” and “orange” wine revolution. Consumers need to understand what they are drinking but
wine also needs to express its origin - that will always be one of the most important factors she outlined
(Smith, 2016).
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Another opportunity could involve more research on the anti-oxidant levels of the rooibos and
honeybush plant depending on variety, origin, growth season, water levels, soil type and other aspects.
It would also be interesting to know how much anti-oxidants of the rooibos and honeybush wood are
transferred to wine during the winemaking process. Other consumables could also benefit from such
research which could possibly be beneficial for the consumers’ health.

4.2.4

Threats

If a marketing message is not clear from the launch, consumers might be confused and would in
general avoid buying a product of service. Although the concept of rooibos and honeybush wooded
wines is very innovative, the wine industry is very traditional. For example, it is already challenging to
sell an unusual wine like Grenache Blanc compared to a Sauvignon Blanc which is an easy sell. The
same will be true to sell rooibos and honeybush wooded wines. For that reason, care should be taken
to target the appropriate market and communicate the correct message.

Some feedback received during research for this dissertation was the confusion whether the wood, the
leaves or extract were being utilised to produce these wines. There were also questions as to why this
is done, whether it was to flavour the wine or for another reason. In South Africa where rooibos and
honeybush is known as a herbal tea, consumers might see this style of wine more as a flavour
enhancer than as a traditional wine. Other countries are not as familiar with rooibos and honeybush
tea. This could be used as a positive by simply talking about the unusual wood being used in the
winemaking, rather than trying to explain that it is traditionally used as a herbal tea.

Tania Joubert (2016) of KWV mentioned that they have experienced mixed results; she is surprised
about the scepticism and resistance they have received thus far. She feels this is a good example of
what innovators experience when presenting a new idea for the first time. In general, consumers are
very cautious when confronted by something unfamiliar for the first time and would rather avoid the
products than embrace them. However, she is positive that over time consumers will understand and
embrace the innovation that has health as the focus point (Joubert, 2016).

During the research there was a question raised regarding the possible colour transfer during white
wine production due to the natural red colour of rooibos and honeybush wood as explained in Section
4.1.1. Customers will most probably not understand or purchase red-tinged white wines. Michael van
Niekerk said research can be done to possibly remove a red tinge from the wine if this should occur.
They have not had any issues with a red colour transfer on their Audacia Chenin Blanc and neither has
KWV had any issues with their Earth’s Essence Sauvignon Blanc.

They add 5 g/l rooibos and

honeybush wood which transfers enough anti-oxidants to replace the sulphur and add some complexity
to the wine palate.
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Another possible threat could be inconsistency of the rooibos and honeybush wood. KWV and Audacia
use the same rooibos and honeybush wood supplier but the growing environment of the raw material
differs every year which could alter the outcome of the final wine.

They always recommend

experimentation with smaller batches of wine, gradually increasing the rooibos and honeybush wood
treatment while closely monitoring the results.

4.3

Winemaking method

According to Trevor Strydom and Michael van Niekerk of Audacia wines, it took a great deal of
research and experimentation to devise the perfect method and dosage of rooibos and honeybush
wood to add to wine.

Excessive quantities cause an overpowering aroma by the rooibos and

honeybush in the wine. The tea leaves naturally contain minimal tannins but some are found in the
harder wooden pieces which are used in the winemaking process. Excessive quantities of these
wooden pieces will result in unfavourable levels of tannins in the wine, especially if the traditional oak
wood is also used. Adding too little could result in the wine showing signs of oxidation. Audacia’s
recommended winemaking procedure is described below:
Healthy grapes: This is the most important aspect of the entire winemaking process. Healthy grapes
will reduce the chance of bacterial spoilage. Care is taken to only use those bunches which have no
rotten grapes and are fully ripe. This will increase the production cost, as the volume result will be
lower due to a reduced tonnage intake.
Harvest:

An early-morning harvest at lower day temperatures should result in better retention of

natural fruit aromas. Research has shown a decrease in oxidation when harvests are done at cooler
day temperatures.
Crush and de-stem:

At this stage, one-third of the recommended 5 g/l dosage of rooibos and

honeybush wood chips are added. Pectolytic enzymes are also added to assist in the colour extraction
and breakdown of grape skin pigments, which ensures a healthy colour in the wine. Finally, yeasts are
added to start the fermentation process.
Fermentation: The fermentation takes place in stainless steel tanks and lasts approximately 10 days.
Temperature will decrease gradually as the fermentation nears completion.

Simultaneously, the

amount of sugar (measured in degree Balling or °B) will decrease. Michael adds malolactic bacteria
when the wine temperature of the fermentation reaches approximately 20 °C. He indicated previous
research showed ideal integration of flavours at approximately 20 °C.
depending on the yeast’s requirements.

Nitrogen is then added

This is executed by measuring the Yeast Assimilation

Nutrients (YAN) levels. Furthermore, wood tannins are added in three stages depending on the Balling
of the fermentation. This is done at 20 ºB, 15 ºB and 10 ºB. Again, previous research undertaken by
Van Niekerk indicated the ideal flavour transfer and integration at these temperatures.
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Pressing: When the wine has fermented dry, it is pressed to separate the skins and pips from the
wine. After pressing is completed, the wine is transferred to stainless steel tanks. The remaining twothirds of the rooibos and honeybush wood chips are added.

Racking: After approximately 3-4 weeks, the malolactic fermentation should be completed. At this
stage, the wine is racked and separated from the rooibos and honeybush wood chips. The wine is then
kept in tanks up to bottling stage. Since no sulphur or any other preservatives are added, the wine is
constantly monitored. If any microbial problems are noticed, a sterile filtration is applied. Audacia has
not experienced any microbial problems since first using this method to make wine in 2012.
Bottling: Sterile bottling is completed to ensure minimal exposure to bacterial spoilage.

4.4

Feasibility

The main motivation behind selecting rooibos and honeybush wood as a wood alternative or possible
anti-oxidant would be about the innovation and the potential to reduce (or eliminate) the use of artificial
anti-oxidants. Audacia produces their rooibos and honeybush wooded wine using only the following
additives: enzymes, yeasts, malolactic bacteria and tannins. Traditional artificial anti-oxidants and
preservatives such as ascorbic acid, carbon-dioxide, nitrogen, and sulphur were not used. They do not
use any oak barrels, staves or chips as the rooibos and honeybush wood add sufficient tannin
structure. Therefore the cost of the traditional oak components can now be compared with the cost of
using rooibos and honeybush wood. In any business it is important to know what the cost of production
would be. The prices in the following section were supplied by winemaker Michael van Niekerk of
Audacia as rough estimates for the winemaking season in 2016.

Audacia uses sulphur for their conventional (non-rooibos and honeybush wooded) wines.

The

concentration level of the sulphur is 18%. The cost for 1 litre is R11.00. The cost can differ depending
on the supplier and sulphur type available. For the purpose of this calculation, hypothetically a total of
100 ppm of sulphur is used in one litre of wine. The addition would be 0.56 ml of sulphur.

According to Van Niekerk (2016), there are vast differences in the pricing of oak. It depends on
numerous factors including the specific origin, supplier, the size and form of the oak (barrel, stave or
chip form), toasting method, age and much more. For some of their wines they do use oak and he
works on a cost of approximately R1.16 per litre. Table 2 provides a cost comparison between the
usage of sulphur and standard quality oak required making conventional wines and the usage of
rooibos and honeybush wood. The cost of other traditional wine preservatives such as ascorbic acid,
dimethyl dicarbonate and natamycin, was not included in the below calculation. These additives will
increase the conventional wine cost. Most wine producers who were interviewed during research for
this dissertation, indicated that a possible cost saving would not be the main reason for executing this
style of winemaking but rather the uniqueness and the possible health benefit.
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Table 2: Cost comparison between conventional winemaking vs. using rooibos and honeybush wood

Conventional wine

Rooibos and honeybush wine

Additives

Cost per litre

Additives

Cost per litre

Sulphur 18% concentration

R0.62

No sulphur added

R0.00

Standard quality oak wood chips

R0.14

Rooibos and honeybush wood

R0.80

No patent cost

R0.00

Patent cost per litre

R1.65

Total cost Rand per litre

R0.76

Total cost Rand per litre

R 2.45

Audacia has used a concentration of 5 g/l since 2012. Results have shown this amount to be most
effective in protecting the wine against possible oxidation. A blend of 25% rooibos wood and 75%
honeybush wood is used. The rooibos wood contributes tannin and structure to the wine while the
honeybush wood is mainly responsible for the aroma. If they were to use only rooibos, the wine would
become very tannic with little aroma (Van Niekerk, 2016).

4.5

Flavour profile and image of wine

A critical point addressed in the practical research portion of this dissertation is the perceived impact
that the addition of rooibos and honeybush wood has on the aroma and taste of wine. In winemaking,
primary aromas originate from the grape cultivar of which fruit-driven aromas are associated e.g.
berries.

Secondary aromas are developed during the fermentation stage which will mainly be

influenced by the type of yeast being used. Different commercial yeast strains are available and will
deliver different aromas. These commercial yeast strains would usually differ vastly from the so-called
wild yeasts found naturally in the vineyard. Finally, tertiary aromas are influenced by the ageing stage
of a wine and will mostly be influenced by the wood component used.

Currently, alternatives to the traditional oak wood such as chestnut and cherry wood are used.
Originally oak barrels were developed to act as storage and transport vessels, but very quickly it was
discovered that the addition of wood to wine has multiple impacts. Not only does is contribute to the
wine aroma, but is also adds to the palate and mouth-feel due to the tannin transfer. Tannins also
have natural preservation properties.

As Anita Streicher (sales manager at Morgenhof wines and top 3 taster at the South African Wine
Tasting Championships in 2015 and 2016) said, “These Audacia wines should be like a well-made
wooded Chardonnay or a heavy red where the oak is only used to ‘support' the wine and never to overpower it. I would still like to be able to taste the specific terroir of the wine. If I can only smell and taste
rooibos and/-or honeybush, how will I be able to identify the grape variety or where it is from?” She
does however like the innovation and suggests a possible tone-down on the rooibos and honeybush
aromas (Streicher, 2016).
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4.5.1

Associated aromas

As with most new products and innovations, it is important to measure the success and analyse the
feedback from the ever-changing consumer market. Therefore the practical portion of this research
dissertation included a wine presentation to test the tasters’ identification abilities. Over the last four
years, Audacia and the Oenology department of the University of Stellenbosch did research to
establish which aromas can be associated with using rooibos and honeybush wood in the winemaking
process. Alet de Wet was pivotal in identifying some of these associated aromas during her research
for her degree of Master of Agricultural Sciences at the University of Stellenbosch.

Some of the

aromas which were identified were: obvious rooibos flavours, sour cherry, dried fruit, cold tea, smoky
nuances, fynbos, caramel, tannic taste, earthy, spiciness, sour berries, vanilla, floral, honey, caramel,
apricot, prune, jammy, black pepper, raisin and cooked vegetables. Descriptors identified on the pallet
included: sweet taste, sour taste and bitter taste, astringent mouth-feel, including fruity, tea,
spicy/pepper and tobacco flavour (De Wet, 2015).
KWV did some in-store research in mid-2016 by conducting wine tastings with their Earth’s Essence
Pinotage 2014 in Checkers, a main-stream retailer.

Tastings were conducted in multiple stores

nationwide on Saturdays between 11am and 1pm. 80% of people tasting the wine in the Western
Cape Province stores enjoyed the wine whilst 20% did not like the wine. In the Gauteng province
stores, 30% of the people tasting the wine enjoyed it whilst 70% did not enjoy the wine. A total of 1 537
people gave some feedback. Actual comments received were quite mixed and ranged between the
following:
• Great packaging, like the heavy bottle and high quality, embossed label
• Interesting concept
• The wine has a strange after taste
• This kind of process is great and especially for people allergic to sulphates. Great idea!
• The rooibos flavour comes through quite strongly
• Tastes a bit sour, especially the after taste
• Is it available in white wine, as I am not a big red wine drinker? Love that it is sulphur free
• Was an interesting story. I love the innovation of this product. It's very clever

Unfortunately, the up-take and sales were not good enough for Checkers and the wine was de-listed
after 6 months. It could possibly have increased sales if the KWV brand name had been added to the
label for further endorsement of quality. However, KWV has a certain sales prerogative when it comes
to branding and they do not add the KWV brand name to all of their wines.

On the positive side, Joubert is working on the UK market which has shown interest. There are also
negotiations for possible listings in Asia and Germany. “The new 2016 Earth’s Essence Sauvignon
Blanc is bound to be well received” she said.

She indicated that there were no obvious and

overpowering rooibos and or honeybush aromas. The wine has an excellent balance between the
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natural fruit aromas and aromas originating from the rooibos and honeybush wood. Apparently this is
the style of wine their customers prefer and it has the added benefit of not containing any added
sulphur (Joubert, 2016).

4.5.2

Possible reduction of aromas

When Strydom started with the research, the different impacts that rooibos and honeybush wood had
on wine were quickly noted. Rooibos adds to the complexity of the palate and mouth feel of a wine,
whilst honeybush is responsible for mainly the aroma and flavour.

After numerous trials, a 75%

honeybush and 25% rooibos combination was selected as it delivered the best result in most wines.
As discussed in Section 4.3, a dosage of 5 g/l of the rooibos and honeybush wood blend is
recommended to have the desired impact on protecting the wine against oxidation. It is however
recommended that smaller batches of wine should be tested with this dosage when starting with the
method for the first time as not all grape varieties have been tested.
Mark Howell mentioned, a method known as “super critical carbon dioxide” could be a possible solution
to remove the excess flavour from rooibos and honeybush. He noted that such machines are very
expensive and he recommends in-depth research beforehand (Howell, 2016).

Feedback from research for this dissertation indicated that most of the current wines made with rooibos
and honeybush wood had overwhelming flavours that were not familiar with a traditional wine. It was
perceived as being a negative aspect in the wine. This could indicate a case to develop rooibos and
honeybush wood that might show less of the said characteristics or to produce wines with less than the
prescribed 5 g/l dosage. Results from the survey which was done for this dissertation, indicated that
65% of respondents are very concerned that the rooibos and honeybush wood could alter the original
aroma and flavour profile of wine. The detailed results of the research are presented in Section 5.

Prof Wessel du Toit (2016) from the Oenology department as the University of Stellenbosch mentioned
extensive research could be conducted to remove the excessive flavour that is associated with rooibos
and honeybush. This could increase the usage of this procedure. During the winemaker interviews,
the aroma transfer was a serious concern and a deterrent to making use of rooibos and honeybush
wood. There will be costs involved in conducting such research but the possible outcome may be
worth the investment (Du Toit, 2016).

KWV produced a Sauvignon Blanc in 2016 with no apparent indication of rooibos or honeybush
aromas. The typical Sauvignon Blanc aromas of tropical fruit are displayed. Tania Joubert of KWV
said it has been positively received by their agents and customers so far and they are confident that the
sales will be exceptional.
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4.6.

Impact on:

Such a revolutionary development as described in this dissertation is due to have an impact on various
levels of industry.

Below is a discussion on the impact on consumers and how they make their

decisions when purchasing products. There is also an impact on the environment which could be
either positive or negative. Then there is also the question of sustainability and how to ensure that the
impact is in fact sustainable in the long term.

4.6.1

Consumer market

Most importantly, consumers need to understand the rationale behind such an initiative as it may take
many more years before this new category of rooibos and honeybush wooded wines, could form part of
the mainstream channel. Wine is mostly seen as a “pure product” which does not contain any artificial
flavours or colouring in contrast with other consumables where such artificial ingredients are
acceptable. As discussed in Section 4.2.4 the main concern which was revealed during the research is
that rooibos and honeybush wood could influence the wines’ natural aroma and flavour. This could be
turned to an advantage by purposefully marketing the wine this way effectively creating a new category
or style. The target market would be different to the market buying wine which does not contain
sulphur.

Rooibos and honeybush as tea is well-known in South Africa and to a lesser extend in other countries.
It has been utilised in other products with success. Using its wood in wine is a new idea; therefore a
clear marketing message should be displayed on the labels as to how and why the wine was treated
with rooibos and honeybush wood, instead of traditional oak wood, but only if disclosure will be in the
best interest of the brand positioning strategy devised. The marketing strategy needs to be very clear
from the outset. During this research, 44% of the respondents were under the impression that the
actual tea leaves are being used or that an extract was added in liquid form. The same respondents
thought it was added for the sake of flavour and had no idea that it had been added as a wood additive
to replace the use of imported oak wood or that it might have an anti-oxidant effect on the wine.

The success of any marketing campaign relies heavily on keeping the message focussed, simple and
to the point. If too many different messages are communicated in one campaign, the overall result
could be confusion which could negatively influence the desired goal. The general feedback from
respondents is to use the message of “no sulphur added” for now. At a later stage when the correct
balance regarding the rooibos and honeybush flavour has been established, the marketing message
about the usage of rooibos and honeybush can be included in a more prominent way. Anita Streicher
said at present the rooibos and honeybush on the label create confusion amongst a portion of the
market.

“Yes, it is very unique and definitely a point of difference and could give South African

producers a competitive edge, but this is wine we are talking about. It’s been made for centuries in the
same way”.

She compared it to the chocolate/coffee Pinotage craze from a few years back,

mentioning the positive side of the initiative was bringing more consumers into wine. The risk exists
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that the rooibos and honeybush wooded wine style could go the same route as the coffee/chocolate
Pinotage-style of wines from a few years back. In fashion for a while and then gone forever” (Streicher,
2016).

Other interesting facts which emerged after the blind wine presentation were that 43% of the tasters
would pay more if a wine was produced using rooibos and honeybush wood instead of sulphur. 71% of
the tasters would, however be concerned about the rooibos and honeybush flavour overpowering the
natural flavours of the wine. A possible conclusion might be that the rooibos and honeybush wooded
wines are being positively received although a portion of the tasters are concerned about the rooibos
and honeybush wood masking the true identity of the wine.

A portion of the wine-consuming market avoids drinking wine due to their sulphur intolerance. There
are also some consumers with a perceived sulphur intolerance who also avoid drinking wine. It would
take many years of education to convince this last group that they are not in fact, not sulphur intolerant,
but might rather be reacting to the histamines as discussed in Section 3.4.

According to the data obtained from the research survey discussed in detail in Section 5, people are
under the impression that wine contains the same amount of sulphur as dried fruits. In reality, the
maximum level of 160 ppm sulphur (in white wine) is dwarfed by the average sulphur level of 500 ppm
in dried fruits (e.g. raisins and peaches).

On the other hand, Samarie Smith, editor of Versnit in Die Burger newspaper, says that she seldom
receives comments on sulphur issues. “Maybe two percent of my readers ask about it,” she says.
Clearly there is a difference in opinion depending on the market segment or country. When asked
about whether her readership would buy wines with low or no sulphur or wines which were made using
rooibos and honeybush wood, she mentioned that they definitely would.

“During my career in

journalism, I have seen the shift of consumers trying to be more health conscious. They notice what
they consume but people mostly decide on which wine to buy according to the quality level, not the
sulphur content” she said. Consumers are not willing to make a sacrifice on quality, if the wine is good
and contains no sulphur, they will buy it. That’s also true of wines produced by using rooibos and
honeybush wood. The consumers she interacts with will definitely not buy wine which predominantly
expresses aromas of only rooibos and or honeybush tea. She confirmed that a well-oaked wine should
be balanced with a sense of terroir not only show characteristics of wood influence. According to her,
there is a small segment that will buy these rooibos and honeybush wooded wines.

She also

mentioned that Audacia released a wine with low calories, low alcohol and the complete nutritional
table on the back. She indicated “It's funky but people will have to try and decide for themselves. Wine
writers can influence the consumer market but I have stated it clearly on numerous occasions that
people need to experiment and taste outside their reference box, whether I agree or not.” (Smith,
2016).
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Further feedback was received from Berkmann Wine Cellars, an importer and distributor of fine wines
in the UK market. According to Simon Zuckerman (2016), head of the sales department, their sales
team and customers in general do not perceive additives such as sulphur as negative since they
understand that additives are often necessary to ensure that the wine is served in good condition.
Many would, however advocate sparing use of these additives. He would be interested to taste wines
made in different ways. Past experience with additive-free wines is quite mixed and, as with all wines,
there are good and bad examples. To him, this suggests the use of additives is not the only defining
factor in the end quality of the wine. From the UK and European perspective there may be limited
interest amongst the “natural wine” movement for such a wine, containing rooibos and honeybush
wood instead of added sulphur. Since this movement strongly favours provenance and traditional
production methods, it may be viewed negatively. In reality, any demand would have to be created by
producers – consumers would not seek this out (Zuckerman, 2016).

When asked in which way Berkmann Wine Cellars would approach such a wine for their customers in
the UK and Europe, the indication would be to avoid any explicit focus on the perceived health benefits
of rooibos and honeybush in the finished wine. In the current climate, this is unlikely to win favour with
the anti-alcohol lobby. It would be better to try to convey the traditional nature of these additives and
how they have been used for thousands of years by the indigenous populations of Southern Africa.
The emphasis should be on the message of provenance and tradition and the environmental message
of using local natural resources to fulfil a need, rather than a manufactured chemical (Zuckerman,
2016).

Question 10 in the survey (Section 5.2.3) asked respondents if they felt South African producers could
have a competitive advantage in the export market by creating this unique category where sulphur
usage is being reduced and even replaced by using rooibos and honeybush wood.
respondents’ indication was positive about the prospects.

88% of the

Some of the reasons given were the

innovation aspect, a unique selling point and the growing trend towards products containing natural
preservatives and anti-oxidants. However there should be no confusion that rooibos and honeybush
wood were used to flavour the wine but that it was in fact used to reduce and replace the sulphur. If
flavouring is the main reason, it should be marketed as such. Heidi Kritzinger of the well-known
Kanonkop wine estate said they would definitely consider using wood alternatives e.g. rooibos and
honeybush in their wines but only if there can be a guarantee of quality and no overwhelming aromas.

Speaking to Kris Snyman (2016), previous sales manager at Cyber Cellar a prominent South African
online wine retailer, he suggested not mentioning that the wood is derived from a herbal tea, and rather
focus on the health benefits of no sulphur. Another message is the point of difference, rooibos and
honeybush is perceived as red and possibly a blush style wine such as a Chardonnay/Pinot Noir could
be produced in this way. This style is already popular and has the connotation of a slight pink hue
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which could be enhanced by the red colour of rooibos. This could indeed be a good sales pitch which
Audacia, KWV and other prospective wineries could consider (Snyman, 2016).

Tamsin Mullins from Windermere Cider indicated the company recently conducted some research on
their consumers.

When asked why consumers preferred their no sulphur added cider to other

conventional ciders, the feedback indicated health being the main reason. Approximately 45% of their
respondents reported experiencing headaches or some form of discomfort when consuming
conventional ciders. When consuming their rooibos cider, no discomfort is experienced (Mullins, 2016).

4.6.2

Environment

Tania Joubert of KWV is very excited about the rooibos development initiative as she is passionate
about creating more job opportunities. She said value is now being added to the wood part (stem) of
the rooibos and honeybush plant by toasting it. Previously the wood part would have been ground finer
for tea brewing or discarded. Although small, this contributes to the economy and could possibly lead
to a few more jobs opportunities (Joubert, 2016).

According to Pete Ethelston of Red Espresso, a local producer of rooibos tea products, even with the
current shortage on the rooibos market, there will be enough rooibos wood available for the purpose of
winemaking. “It could actually help some of the farmers who might experience financial difficulty due to
lower yields”, he says. With the recent price increase of about R10.00 per kg of rooibos at producer
level, some farmers who might experience challenges. “There has not been enough rainfall for the last
few years and we can see the effects” he commented.

The lower the yield, the less income is

generated. He pointed out there are new plantings in the Elim region which is situated in the Southern
Cape. This could help with the increased demand (Ethelston, 2015).

4.6.3

Sustainability

Cape Natural Tea Products source, process and distribute rooibos and other tea products. They
supply the rooibos and honeybush wood to Mark Howell who toasts the wood according to
specifications. Marketing manager at CNTP, René Wolfaardt (2016), mentioned they have a good
traceability program in place to ensure consistent quality is supplied. They mainly source their rooibos
wood from Clanwilliam, Van Rhynsdorp and Graafwater.

Honeybush wood is sourced from the

plantations in the Eastern Cape. Currently there is a shortage on the market due to increased demand
combined with lower yields, caused by drought. CNTP will be monitoring enquiries and should demand
increase; they will ensure enough stock is available for the winemaking industry (Wolfaardt, 2016).

Wolfaardt mentioned that it would be interesting if more research could be done on the actual antioxidant content of the different sections of rooibos and honeybush. For example, green unfermented
rooibos contains more anti-oxidants than the fermented version. The anti-oxidant content also differs
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depending on the age and location of the plants. It could be interesting data to publish if they knew
how much anti-oxidant the wood is adding to the wine, she pointed out (Wolfaardt, 2016).
According to Audacia’s founder Trevor Strydom, the Western Cape government has prioritised the
rooibos industry in general as a key agricultural partner, especially in the export market. He has had
high-level talks with Minister Allan Winde, Ministry of Economic Opportunities in the Western Cape.
They will be a key partner working together with Audacia and other wineries to promote the unique and
innovative winemaking style (Strydom, 2016).

Tanja Joubert said that this innovation could really supply much-needed invigoration to the South
African economy. She says anybody should want to get involved in this exciting project where you are
effectively replacing all of the additives in wine with a single ingredient. She feels that it is such an
easy transition and does not require difficult analyses or calculations to be successful. “Why not
gradually reduce the sulphur content and replace it with small amounts of the rooibos and honeybush
wood?” is the question that she poses to the industry. It could mean so much to the industry as a
whole. She emphasises that wineries should not work in isolation but expand their boundaries. As
with any new product or technique that is released on the mainstream market, it is usually at first an
uphill battle. The category creators usually have the challenge of explanation and marketing. It is a
bold decision which was made by Audacia and KWV.

One has to give credit for the effort and

perseverance in continuing on such a route that almost always comes with a fair amount of resistance
and controversy (Joubert, 2016).

Tamsin Mullins explained that Windemere has two new full-time employees owing to the increased
demand for the rooibos cider. She said the cider is not just a healthier option thanks to reduced
sulphur levels, but it also gives usefulness to the rooibos wood which would otherwise have been
discarded. It adds value to the chain and the company hopes that in the near future they will be able to
employ even more people in their business (Mullins, 2016).

4.7

Legislation and distribution

In most countries there are certain rules and regulations when it involves the production of alcohol,
especially wine production. There are lists of substances which may or may not be added and certain
methods which may or may not be used. Below is a short discussion regarding the usage of alternative
wood and possible distribution and sales in South Africa and the rest of the world.

4.7.1

South Africa

South African wine legislation allows indigenous wood such as rooibos or honeybush wood to be used
as an alternative to the wood from oak. Oak is traditionally used and the most popular for the purpose
of winemaking. SAWIS, which is responsible for the certification of wine in South Africa, has strict
compliances that have to be adhered to. Other than the wine being without any faults, the wine should
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also be true for a certain style and/or cultivar before certification is granted. As from the end of 2016,
the use of rooibos and honeybush wood is a recognised style and must be declared on the production
details when the wine is submitted for certification. The tasting panel has been trained to understand
this style of winemaking. All of the Audacia and KWV wines have been approved and are being sold in
the local and international markets. This is wonderful news and will hopefully have a positive impact on
the South African wine industry and contribute to increased sales (SAWIS, 2015).

4.7.2

Worldwide

Currently the patent only allows South African wineries to produce wine using rooibos and honeybush
wood. Trevor Strydom feels South Africa should be given the opportunity to develop and benefit from
this innovation first. The usage and legislation in other countries on using alternative wood products
could be researched and possibly consider allowing other countries to produce this style of wine at a
later stage.

From a European view, Strydom indicated that the World Intellectual Property Organization (WIPO)
would host an exhibition in Geneva, Switzerland from 3 - 11 October 2016. The theme is “Treasures of
South Africa”. The RSA interdepartmental Working Group, championed by the Companies &
Intellectual Property Organization and comprising of the Department of Arts and Culture, Department of
Science and Technology, Department of International Relations and Cooperation and Brand South
Africa were established to organize the reception and exhibition on behalf of South Africa.

The

purpose of the event is to showcase South Africa’s intellectual property treasures of which Audacia
wines forms part. “This is indeed a proud moment for us, Strydom mentioned. Not only will people get
to see and hear about our rooibos and honeybush wood innovation, but they will also be able to taste
our wines”, he said. Consequently, the exposure could be of great significance, as Switzerland is one
of the countries which emphasises health as a key issue. “Guests visiting the exhibition will be of high
calibre and word might spread quickly to give Audacia the exposure they are looking for”. It would be
interesting to follow-up on how the event has gone and if there is a positive spin-off into the rest of
Europe for this unique style of wine (Strydom, 2016).

To get feedback from an Asian perspective, Gilbert Hua was interviewed.

He is the Asian sales

manager and part owner of Afrikano, a Taiwanese-based company, specialising in importing South
African products including wine and rooibos tea. With a large and growing Asian population, he views
the production of “no sulphur added” wines as an amazing innovation with huge potential in Taiwan and
other Asian markets including South Korea, China and Hong Kong.

Hua indicated that although

consumers would be very interested in the product, most would want to try and taste before making the
purchase. He emphasized that Asian consumers are very health focused and he would market the
wine as a healthy alternative, being more natural than the conventional. He said according to health
research, a larger proportion of the Asian population than the rest of the world, experience negative
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effects when drinking wine.

Hua explained that many Asian consumers do not have the enzyme

needed for the physiological breakdown of alcohol (Hua, 2016).

Research shows that there are several pathways by which alcohol is metabolized. The most common
and known pathway involves two enzymes, alcohol dehydrogenase (ADH) and aldehyde
dehydrogenase (ALDH) in the liver. These enzymes are responsible for assisting in breaking apart the
alcohol molecule, thus making it possible to remove the substance from the body.

First, ADH

metabolizes alcohol to acetaldehyde (CH3CHO), which is highly toxic and a known carcinogen.
Acetaldehyde is generally short-lived and quickly metabolised to a less toxic compound called acetate
(CH3COO-) by (ALDH). The process then finishes with acetate being broken down into water and
carbon dioxide for easy elimination. The human body can only metabolize a certain amount of alcohol
over a specific period, regardless of consumption. The amount varies widely depending on certain
factors including liver size and body mass. There are also genetic differences in these enzymes and
some ethnic groups have higher or lower rates of alcohol-related problems. As an example, a version
of the ADH enzyme, called ADH1B*2, is common in people of Asian (Chinese, Japanese, and Korean)
descent but rare in people of European and African descent. The mentioned enzymes protect the body
against alcoholism by metabolizing alcohol to acetaldehyde very efficiently, which may lead to
increased acetaldehyde levels, making drinking unpleasant.

This explains why people of Asian

descent are only able to consume small amounts of alcohol compared to other ethnic groups. Herein
lies another opportunity to create a low sulphur low alcohol style wine (NIH, 2007).

Jim Clark is the market manager for Wines of South Africa (WOSA) in the USA. He provides a North
American perspective on the issue. He indicated that there is a small but growing movement favouring
less or “no sulphur” wines. This is not attributable to health concerns, but based on the feeling that
sulphur obscures the character of the wine, especially when it is young. He mentioned that there is a
backlash against “natural” wines in much of the industry due to quality issues.

According to his

experience, the people who are most interested in sulphur-free wines also prefer that there are no
additives in the wine. As such he thinks American consumers would not be interested in an alternative
in this case rooibos and honeybush wooded wines. The typical American consumer would buy the
wine out of curiosity and in Clark’s experience; this is a very small proportion of the consumer market.
He has been involved in the American wine industry during the last few years and indicated consumers
probably won’t make an effort to seek it out. The professionals would want to see how the wine held
up in the long run and if the rooibos and honeybush wood had any perceptible effect on the wine’s
character and flavour (Clarke, 2016).
If the marketing message is “flavoured with rooibos and honeybush wood”, the success in the USA
would not be significant. Flavoured wines are not considered to be quality wines in the American
market. Rooibos is still fairly new in the USA and would not be the selling point. The majority of people
who drink wine and know of rooibos is probably very small. These people would consider flavoured
wine as a lower quality product. When asked how he would market such a wine, he replied in saying
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“I’d have to focus on the anti-oxidant rather than flavouring qualities. It would heavily depend on the
price point and possibly be an uphill battle” he said. Even without adding sulphites, very likely one still
has to state the government required sulphur warning on the label due to the natural sulphur byproducts of fermentation.
This means the ambiguous 'no added sulphur” message is still on the label. Perhaps the focus should
be on states where wines can be sold in grocery stores and in health-food oriented shops. One would
thus say that the appeal to the “natural wine” crowd is limited, at best; as mentioned above. These
consumers are not just “anti-sulphur,” but also “anti-additives,” and there are too many exciting “natural
wines” in the market that don’t use rooibos for them to see it as necessary Clark stipulated (Clarke,
2016).
Lastly from a local produce’s view, KWV was asked what their experience is since launching their new
Earth’s Essence range of wines internationally. The company annually exports 70% of their production
and expects that this wine range will do exceptionally well on the foreign market.
negotiations are under way with agents in the UK, Germany and China.

Apparently

In 2016 they sold

approximately 5 500 bottles of their Earth’s Essence Pinotage 2014 to the Systembolaget of Sweden.
It forms part of the “ordering assortment” and if the sales perform well, they might be able to secure a
permanent listing there (Joubert, 2016).

In review of some international feedback received on distribution and sales potential of this style of
wine, it is important to approach the appropriate target market with the correct marketing message to
ensure success. With regard to the legislation to produce wines internationally making use of rooibos
and honeybush wood, more research can be done to reveal what the current state of wine production
rules and regulations are. At this stage Strydom would like to give South African producers the
opportunity to make a success of this wine style before offering the patent to foreign wineries.

4.8

Versatility and success in other consumables

The following section was included in this dissertation to show further evidence of the anti-oxidant
properties contained within rooibos and honeybush plants.

Further research could indicate the

versatility and easy application that could revolutionise the traditional method of anti-oxidation. If more
products in general use rooibos and honeybush instead of sulphur and other artificial anti-oxidants and
preservatives, there will be more exposure to the innovation.

The result could lead to increased

understanding of the concept and eventually higher sales throughout different products and industries.

Tamsin Mullins (2016) from Windermere in Grabouw briefly explained why they made the decision to
produce a cider with rooibos wood. Windemere collaborated with Audacia for two reasons. Firstly,
they were quite intrigued with the innovation of replacing sulphur with rooibos resulting in a healthier
product as they noticed a trend by consumers which moving towards living a healthier lifestyle. The
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second reason was to have a “Proudly South African” product containing unique indigenous rooibos
flavours. She explained that 99% of South Africa’s ciders are sweet (sugar levels of 60 g/l and more)
and contain sulphur. As an example, a popular South African cider, Hunter’s Gold contains about 85
g/l sugar and Savanna Dry cider approximately 60 g/l sugar. Traditional cider is not supposed to
contain such high sugar levels. In overseas markets especially in the UK and Europe, the ciders are
dry (20 g/l sugar). Due to higher sugar levels, ciders run the risk of re-fermenting in the bottle, thus
sulphur needs to be added to reduce that risk. The lower the sugar level in a cider, the lower the
sulphur level can be (Mullins, 2016).

In 2014 Windermere produced their first batch (10 000 litres) of cider containing no added sulphur, by
using rooibos wood as an anti-oxidant replacement. In 2015 they produced another 10 000 litres which
quickly sold out. The year 2016 production was 15 000 litres which sold out in the first 8 months of the
year and forced them to procure more apples to supply the increased demand. The additional batch
will be more expensive to produce as refrigerated apples contain more pulp and less juice, resulting in
lower volumes. Their rooibos cider is now the second best seller after the Elder Flower cider which
they have been producing for numerous years. Windermere is proud to have produced the first “no
sulphur added” cider in South Africa. Total sulphur levels are less than 10 ppm. Without sulphur, their
shelf-life would only be approximately 6 months. Adding the rooibos has extended the shelf life to 12
months (Mullins, 2016).

Deon Engelbrecht of Stellenbrau brewery in Stellenbosch started discussions with Audacia in 2014 to
experiment with adding rooibos and honeybush wood to their beers. The amazing result of the rooibos
beer is that the shelf life is extended by approximately four weeks. Engelbrecht says that they initially
used the rooibos and honeybush wood for the unique flavour and not as a possible anti-oxidant. Since
the launch of their rooibos beer called the Governor’s Red, they can’t keep up with production. He said
their research showed on average, 70 to 80% of consumers who tasted the Governor’s Red, liked it.
Consumers purchase the beer due to it being uniquely South African and because they enjoy the
flavours the rooibos adds to the beer. Stellenbrau will be increasing their volume on the Governor’s
Red to keep up with the demand. (Engelbrecht, 2016).

Recent studies show there is real evidence that the anti-oxidant properties in rooibos even have an
effect when used for preservation purposes of meat.

Two trials were conducted to evaluate the

influence thereof. During the first trial, three different forms of unfermented rooibos were used. When
referring to unfermented rooibos, it is called green rooibos as the red colour only develops during
fermentation. The three different forms of unfermented rooibos used in the trial were dried leaves,
water extract and freeze-dried extract. These were added at a 2% inclusion level to ostrich meat
patties which had an 8-day shelf-life trial. A control group was observed in which no green rooibos was
included to analyse the difference. The second trial was done by adding fermented rooibos in different
concentrations (0%, 0.25%, 0.5% and 1%) to nitrate-free ostrich salami. The results showed that the
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2% green rooibos lowered the TBARS (Thiobarbituric acid reactive substances) which resulted in a
longer shelf-life. The TBARS are formed as a by-product of lipid peroxidation, a method of determining
oxidative stress. When the fermented rooibos form was analysed, the 0.5% and 1% were also effective
in delaying the oxidative stress in the ostrich salami up to 15 days. This confirms the anti-oxidant
potential of both green and fermented rooibos. Further studies are recommended (Cullere et al.,
2013).

4.9

Health benefits

Rooibos and honeybush have a proven track record of numerous health benefits, and much research
has contributed to this finding. In 2015, Time Magazine named rooibos one of the 50 healthiest foods
of all time. This is quite significant evidence which should be used to South Africa’s advantage
(Sifferlin, 2015).

Red Espresso is a South African company pioneering research and development of rooibos beverages
and its health benefits. More than 10 years ago, business partner and co-owner Carl Pretorius began a
quest to replace his coffee addiction. Compelled by the health benefits of rooibos, he devised a special
grind and method to pull a rooibos tea espresso shot, almost exactly like a coffee espresso. As in the
words of Pete Ethelston, co-owner of Red Espresso, “most people know that coffee is not exactly good
for your health, but we have a healthy alternative, caffeine-free and full of anti-oxidants”. He lives a
very health-focused lifestyle and therefore welcomes the prospect of a wine free of sulphur. “I try to
only consume what is good for both my body and the earth. I avoid wine generally due to all of the
artificial additives and the way it makes me feel. I am really looking forward to trying this style of wine
and am impressed with the innovation of the winemakers that developed this”. He likes both the
prospect of wine having the unique rooibos and honeybush flavours as well as its proposed health
benefits.

Red Espresso had research done at the Cape Peninsula University of Technology to

determine the number of anti-oxidants a red espresso contains compared with other healthy drinks and
foods. A single rooibos espresso (30 ml) contained ten times more anti-oxidants than a standard cup
(250 ml) of brewed rooibos tea (Ethelston, 2016).

Anti-oxidant values are expressed in Oxygen Radical Absorbance Capacity (ORAC) units.

This

measurement instrument was developed by the National Institute on Ageing at the National Institutes of
Health (Superfoodly, 2016).

Rooibos also contains another element called Hesperetin which is a

natural flavonoid and has gained recognition for acting in the prevention of certain diseases and ability
to promote benefits for human health. It can also act as a chemo-preventive agent during colon
carcinogenesis (Owen, 2015). Wine itself has some health benefits which are contained within the
grapes.

The beneficial chemical is called resveratrol and is believed to assist counteracting

depression, colon cancer, ageing, breast cancer, dementia, liver disease and many other health
concerns. (Nordqvist, 2016).
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According to Prof. Wessel du Toit from the University of Stellenbosch, it would be wonderful to
research the anti-oxidant levels being transferred from the rooibos and honeybush wood to wine. Wine
already contains a number of anti-oxidants which originate from the grapes. There is a maximum
amount of anti-oxidants that the human body can absorb per day. He would be interested to know
what this amount is.

There are a number of different species of rooibos and honeybush, each

containing different levels of anti-oxidants. The amount of anti-oxidants depends on the terroir of the
plants, their age, health status and the growing season. When promoting the usage of rooibos and
honeybush wood due to their health benefits, caution should be taken when anti-oxidants levels are
mentioned as these should be carefully researched and monitored often. The origin of plant material
used for the purpose of winemaking should be consistent, otherwise, the anti-oxidant levels could differ
vastly resulting in false marketing (Du Toit, 2016).

Wine cannot be marketed as a healthy product due to the alcohol it contains. Adding the health benefit
of rooibos and its anti-oxidants, would not alter this fact. Nevertheless, research can still be conducted
and published scientifically which could lead to positive exposure for South African wines containing
rooibos and or honeybush, and result in increased sales. Some wineries do see the benefit in using
rooibos and honeybush wood in their wine and will target health-orientated retailers and try to list the
benefits of the wine and rooibos and honeybush on the back label in a nutritional table.
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5.

PRACTICAL RESEARCH

5.1

Research methodology

The literature cited and practical research results gained during the compilation of this dissertation
were compared critically and key findings are discussed in this section. To predict the possible viability
of the addition of rooibos and honeybush wood to wine as an alternative on the commercial market,
further practical research was conducted. The research was threefold. Firstly, a set of questions was
compiled which would be discussed with a selected panel of industry representatives. Secondly, an
interactive wine tasting was presented to a panel of randomly selected people hereafter referred to as
tasters. Lastly, a survey was sent out to obtain feedback from a wide audience of consumers. The
various research processes and their respective results are discussed in the following section.

5.1.1

Interviews

Appropriate industry professionals were identified and contacted to be interviewed for the purpose of
obtaining more in-depth knowledge on the subject. It was important to gather information and feedback
ranging from producer level to distributors, marketing agents and retailers.

To provide further

comprehensive knowledge, a selection of wine industry certification bodies were contacted as well as
selected research facilities to obtain their view on the subject. Relevant questions were drafted after
which meetings were arranged and conducted in person, via telephone, Skype and email.

5.1.2

Wine presentation

A blind wine tasting was presented to invite greater interaction, honest feedback and results from
actual examples. 14 August 2016 was the chosen date which suited most of the tasters to attend the
presentation. Morgenhof wine estate was identified as an appropriate venue with a private room which
could accommodate up to 30 tasters. Before the event, applicable wines were identified, sourced and
a set of questions was drafted.

On the day of the event, the room was prepared with tables, chairs, spittoons, water jugs, three clean
glasses per taster, an answering sheet and pen.

The sparkling and white wines were chilled

beforehand and served at approximately 6 - 8 ºC.

The red wines were served at the optimum

temperature of 14 - 18 ºC. The wines were opened beforehand to ensure no faults were present in the
wines. Extra bottles were available, should there be any faults. The screw caps and foil were removed
and the bottles covered to ensure complete objectivity during the wine presentation.

When the tasters arrived, they were greeted and shown to the private room.

A short discussion

followed on what was expected of them and the procedures which were to follow. Each flight of wine
was poured in sequence and the tasters were given approximately 15 minutes to taste and answer the
questions per flight. No discussion amongst the tasters was allowed, as this exercise was meant to
gather personal feedback with as little as possible outside influence. After collecting all the answer
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sheets, the identity of the wines were revealed, some conversation followed where after the tasters
were thanked. The room was cleaned and the Morgenhof personnel thanked for their assistance. An
excel spread sheet was compiled to reveal the results.

5.1.3

Survey

In order to gather information from a larger group of consumers, a research survey was sent out to a
diverse audience. The survey was sent out to people living in South Africa, Namibia, the USA, UK,
Ireland, The Netherlands, Belgium, Germany, France, Norway, Sweden, China, Taiwan, Singapore,
Hong Kong and Malaysia. A total of 617 possible respondents were contacted to assist with the
survey. A total of 211 respondents completed the survey. A response rate of 34% was achieved.

Multiple communication channels were used. The first communication channel which was used is the
website “Survey Monkey”.

This is the most well-known survey website with excellent feedback

capabilities. The survey was sent out via an email containing a website link. Upon clicking on the link,
the respondent was able to access the website with the survey containing the questions. 72% of the
feedback was received by this method of interaction. The second communication channel used was
via the social media platform Facebook. A website link was placed on Facebook which the respondent
could click on if interested. Upon clicking the link, the respondent was able to access the survey and
answer the questions. 28% of the feedback was received by this method.

The full set of survey questions can be found in Section 8.3, Appendix C.

5.2

Results

5.2.1

Interviews

Findings during the interviews are incorporated within this dissertation in the various applicable
sections.

5.2.2

Wine presentation

Question 1. Identify which of the following sparkling wines contain no added sulphur and which
contain some added sulphur.

The tasters were not able to notice the different sulphur levels as outlined in Table 3. The Villiera Brut
Natural (sulphur of < 10 ppm) was thought to contain standard sulphur levels as opposed to containing
no added sulphur.
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Table 3: Accuracy of perceived sulphur identification
Perceived sulphur level
Wine description and sulphur content

Some sulphur

No sulphur added

Morgenhof Brut 2011 (Some sulphur added)

57%

43%

Villiera Brut Natural 2011 (No sulphur added)

86%

14%

Saxenburg Brut 2011 (Some sulphur added)

100%

0%

Question 2. Please identify the different sulphur levels of the following wines.
Data was obtained to analyse the sensory impact and sensitiveness of wines with different sulphur
levels. Starting at non-added (< 10 ppm), low levels (10-50 ppm), standard levels (120 – 200 ppm) and
excessive levels (> 250 ppm) of sulphur. As outlined in Table 4, the Audacia Shiraz (no added sulphur)
was thought to have excessive levels (> 250 ppm) of sulphur. The total sulphur level of the Shiraz tank
sample was specially increased by a trained winemaker to approximately 250 ppm. Both the Reyneke
Biodynamic Red (< 60 ppm) and the Stellar Organics Shiraz (no sulphur added at < 10 ppm) were
incorrectly thought to have standard sulphur levels. The results tend to indicate that it is rather difficult
to detect different sulphur levels.

For the trained winemaker and possibly the sulphur intolerant

individual, it might be more obvious. There were some tasters who commented on bitter and metallic
flavours in the Shiraz tank sample (250 ppm). These are characteristics of a wine with too much
sulphur thus indicating some recognition by the tasters.

Table 4: Accuracy of perceived sulphur
No sulphur

Low

Standard

Excessive Don't

added

sulphur

sulphur

sulphur

21%

29%

50%

21%

50%

29%

21%

14%

43%

Reyneke (< 70 ppm)

21%

64%

Shiraz (> 250 ppm)

21%

21%

43%

14%

43%

21%

14%

Villiera White '15 (No sulphur added)
Fantail white '15 (160 ppm)
Audacia (No sulphur added)

Stellar Organics (none added)

21%

21%

Know

14%

Question 3. How important are the following factors when purchasing and or drinking wine?
There was a question pertaining to the key factors which are considered when buying or drinking wine.
In Table 5 below, the sulphur contents importance was only relevant for 7% of the respondents.
Interestingly, the fact that a wine was organic or biodynamic, was only relevant to 7% of the
respondents possibly indicating the lack of understanding of these categories. The key factors were
wine cultivar/blend type (71%), quality level (71%) and price (64%). Only 7% of the respondents
considered the sulphur level as important when making a decision.
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Table 5: Factors influencing choice
Unimportant

Fairly

Very

Important

Important

Price

7%

64%

29%

Wine type

14%

14%

71%

Back label

50%

50%

Quality level

7%

21%

71%

Wine region

43%

43%

14%

Vintage

57%

29%

14%

Label design

21%

57%

21%

Winery name

21%

50%

29%

Award won

14%

79%

7%

Closure type

64%

21%

14%

Alcohol content

93%

7%

Acid content

64%

14%

21%

Sulphur content

57%

36%

7%

Residual sugar content

86%

14%

Oaking method

43%

57%

Organic wine

71%

21%

7%

Bio-dynamic wine

86%

7%

7%

Ethical/Socially responsible

43%

36%

21%

Tasted it before

21%

43%

36%

Serving information

57%

36%

7%

Question 4. Preference of sulphur in wine?
As shown in Table 6, 64% of respondents indicated they are not concerned with the sulphur level of
wine, compared to 14% which indicated they would prefer no sulphur added. Another 14% preferred
low sulphur levels.

No respondents wanted high sulphur levels which could indicate negative

perception towards sulphur.
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Table 6: Sulphur preference
No sulphur
No sulphur added

7%

Low sulphur levels

14%

Standard sulphur levels

14%

High sulphur levels

0%

I don’t care

64%

Why?

Question 5. Does sulphur have any negative effect on your health?
A rather large proportion (28%) of the tasters indicated they are negatively affected by sulphur as
shown in Table 7. This is larger than the 1% industry research shows. This could indicate wrong selfdiagnosis as discussed earlier.

Table 7: Sulphur impact on own health
Yes

28%

No

36%

Unsure

36%

Question 6. Do you know someone who is negatively affected by sulphur?
In Table 8, it is interesting to note 93% of the respondents claimed to know someone who is affected
negatively by sulphur. This is a large percentage and should be discussed further.
Table 8: Sulphur impact on someone else’s health
Yes

93%

No

7%

Question 7. Would you pay more for no sulphur added or wines containing lower sulphur levels?
36% of tasters are willing to pay more for wines containing less sulphur or no sulphur which could
indicate the seriousness of sulphur having a negative perception. Below in Table 9 the results are
shown.

Table 9: Willingness to pay more
Yes

36%

No

64%
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Question 8. Rate the following wines
Some wine in this flight was purposely repeated in a later flight.

The purpose was to rate the

consistency and preconceived ideas of the tasters. It is important to note as shown in Table 10 below,
64% rated the Audacia rooibos Shiraz 2014, five points or below out of a possible ten points. In
question 16, the same wine was rated five points or below by only 29%. This indicates a substantial
difference. In question 16, the tasters were told that certain wines may contain rooibos or honeybush
wood.

The inconsistency could indicate a preference towards wine which contains rooibos and

honeybush wood.

Table 10: Rating of wine to test consistency
6 points and

5 points and

above

Below

71%

29%

36%

64%

Saxenburg Merlot 2011
Inixion Shiraz 2014 (used again in Question 16)
Morgenhof Merlot 2012
Audacia Rooibos Shiraz 2014 (used again in
Question 16)

Question 9. Do you drink rooibos and honeybush tea?
In Table 11 below, 79% of the tasters drink rooibos and honeybush tea. This could indicate a possible
affinity to those flavours in wine which further supports the outcome of questions 8 and 16.

Table 11: Preference of drinking rooibos and honeybush as a tea
Yes

79%

No

21%

Question 10. Would you purchase wine containing rooibos and honeybush wood instead of sulphur?
It was indicated in Table 12 that 86% of tasters would be interested in purchasing wine produced using
rooibos and honeybush wood instead of sulphur. These results further support the findings that using
rooibos and honeybush wood, could be popular.

Table 12: Willingness to purchase rooibos and honeybush wine
Buy it

86%

Not buy it

14%
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Question 11. Would you pay more for a wine containing rooibos and honeybush wood instead of
sulphur?
86% of respondents are not willing to pay more for wine containing rooibos and honeybush instead of
sulphur as shown in Table 13. This could indicate only 14% of the tasters view sulphur negatively
enough, to pay more.

Table 13: Willingness to pay more
Yes

14%

No

86%

Question 12. Would you purchase a rooibos and honeybush wine because of the possible higher antioxidant count?
In Table 14 below the results show 50% of the tasters would purchase wine for possible added health
benefits and the other 50% would not buy it.

Table 14: Purchase due to extra health
Yes

50%

No

50%

Question 13. Would you pay more for a wine with the extra health benefits?
As shown in Table 15, the majority of respondents (57%) will not pay extra for a wine which possibly
has extra health benefits. The percentage is very close to the results in Question 12 which show
consistency in the opinion.

Table 15: Willingness to pay more for extra health benefit?
Yes

43%

No

57%

Question 14. Would you be concerned about a possible influence by the rooibos and honeybush
wood on the natural aroma of a wine?
71% of the tasters were very concerned that the rooibos and honeybush wood might influence the
natural aroma and flavour profile of wine. This is indicated in Table 16 below.

60

Table 16: Rooibos and honeybush flavour influence
Yes

71%

No

29%

Question 15. Do you know of any wines produced in this manner?
As indicated by Table 17, 43% of the tasters know about existing wine produced in this manner.

Table 17: Knowledge of existing rooibos and honeybush wines
Yes

43%

No

57%

Question 16. Rate the following wine and indicate which flavour aromas can be identified?
In this wine flight, tasters were told some of the wines were produced by using rooibos and honeybush
wood instead of sulphur. The goal was to analyse if the tasters scored the rooibos and honeybush
wooded wines in Question 16, similarly to the wines in Question 8. In Question 8, the Audacia rooibos
wooded Shiraz 2014, was scored 5 points and below by 64% of the tasters. In Question 16 as seen
below in Table 18, the Audacia Rooibos wooded Shiraz 2014 was scored 5 points and below by 29% of
the tasters. The higher score could possibly indicate a positive outlook on wine containing rooibos and
honeybush wood, as the tasters were informed about the possibility that some wines might contain
rooibos and honeybush wood.

Table 18: Testing of consistent scoring
6 and

5 and

above

below

Audacia Rooibos Shiraz 2014

71%

29%

Inixion Shiraz 2014

100%

0%

Further individual feedback received:
Individual feedback was received afterwards from the tasters.
rooibos and honeybush flavours should be present in the wine.

Suggestions were made that less
Some additional remarks on the

Audacia rooibos wooded white and the rooibos wooded Shiraz were that there was a slightly sour taste
present.

After the answer sheets were collected, the identities of the wines were revealed.

A discussion

continued and some questions were asked and answered. In Question 16, 71% of the tasters scored
the Audacia rooibos wooded Shiraz 2014 six points or more out of a possible ten points. In comparison
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with the previous wine flight (Question 8), only 36% of the tasters scored the Audacia rooibos wooded
Shiraz 2014 six points out of a possible 10. The possible reason for the significant inconsistency could
be that a certain percentage of the tasters really like rooibos and honeybush being associated with
wine. For this reason they scored the wine higher knowing beforehand some of the wines would
contain rooibos and honeybush.

Suggestions were made that it is acceptable to utilise rooibos,

honeybush, fynbos and other fruit flavours in beverages like beer, cider, gin and vodka but not in wine.

Suggestions were provided including that of deflavouring the rooibos and honeybush wood before
adding it to the wine. Another suggestion was to produce wine using a combination of rooibos and
honeybush wood as well as a proportion of sulphur. This way the overwhelming impact of the rooibos
and honeybush wood could be reduced.

5.2.3

Survey

Several questions were asked during the broad-based survey to obtain as much information as
possible through the channels described in Section 5.1.3. A discussion follows of the relevant results.
The complete set of questions in the survey can be found in Section 8.3, Appendix C.

Question 1: How would you rate your wine knowledge?
The largest portion of the targeted group (61%), see themselves as having moderate wine knowledge
as indicated in Graph 1 below.
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Graph 1: Level of wine knowledge
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Question 2. Which wine additives may be used as anti-oxidants or preservatives?
Sulphur was chosen by 83% of the respondents. It should be that noted the targeted audience was not
informed that the survey was specifically about sulphur. The results could indicate sulphur was chosen
due to the important role it plays in general preservation.

Currently, sulphur as an additive is a
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contentious subject as more people prefer to consume products containing no artificial preservatives,
flavours or colouring. 67% chose wood as being an important additive. Wood is generally accepted to
be used in wine production, thus explaining the choice of a large percentage of the group. Surprisingly,
44% of respondents indicated rooibos and honeybush wood may possibly be used. This result could
indicate previous knowledge that rooibos contains anti-oxidants.

Alcohol (39%) and sugar (32%)

followed in 4th and 5th position as shown in Graph 2.

% of respondents

Graph 2: Knowledge of allowed wine additives
90
80
70
60
50
40
30
20
10
0

82
67
44

39
32
24

23
16
8

4

5

Category of additive

Question 3. How important are the following factors when purchasing and or drinking wine?
When asked which factors were the most important when making a decision to purchase or drink wine,
price (80%) and wine cultivar or type of blend (77%) were the two most important factors. Whether the
respondent had tasted the wine before was the 3rd most important factor at 64%. 19% said the sulphur
level in wine was an important aspect. Even though it is not one of the most important factors, it is a
rather large segment of the market which should not be ignored. Organic (8%), socially responsible
produced (8%) and biodynamic (3%), were some of the least important factors, as indicated in Graph 3.
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Graph 3: Factors influencing wine choice

Influencing factors

Question 4. If your choice was based on sulphur, what would you choose?
When combining the no sulphur (24%) and low sulphur (54%) choices of respondents, the result shown
in Graph 4 clearly indicate the large preference towards minimising sulphur intake (78%). This could
indicate that the tasters view sulphur as a negative additive.
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Graph 4: Preference of sulphur level
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Question 5. Are you or someone you know negatively affected by sulphur?
As shown in Graph 5, 57% of the tasters indicated that they or someone else they know have been
negatively affected. Research by the FDA indicates only 1 – 1.5% of the population are truly allergic to
sulphur. There is a general indication that consumers wrongly diagnose themselves as being allergic
to sulphur. This inflates the general perception that a larger group is allergic. Research shows that
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histamines might be another reason why consumers experience headaches as a portion of the
population do not have the appropriate enzymes to digest histamines (Myers, 2016).

Graph 5: Negatively affected by sulphur
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Question 6. Would you pay more for wine with no sulphur or lower sulphur?
Graph 6 shows that 54% of respondents are willing to pay more for wine which contains no or lower
sulphur levels. This could indicate the current health trend of consumers wanting to purchase and
consumer food and beverages which are naturally made and preserved.

Graph 6: Willingness to pay more for wine with no or lower sulphur contents
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Question 7. Identify the sulphur levels of the following products.
This question was asked to test the general knowledge of the sulphur content of everyday
consumables. Graph 7 indicates that wine and dried fruits were both chosen as containing the highest
sulphur level. Of all the listed consumables, wine in fact contains the least amount of sulphur and dried
fruits the most. This could emphasise the misconception surrounding sulphur content in wine.
Graph 7: Knowledge of everyday products’ sulphur levels
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Question 8. If wine contained rooibos and honeybush wood instead of sulphur, what would you do?
Respondents were asked if they were willing to purchase wines containing rooibos and honeybush
instead of containing sulphur. And if they were, whether they would pay more for such wines. Graph 8
shows that only 12% are not interested in purchasing such a wine. 88% showed interest of which 26%
wouldn’t mind paying more and the balance of 62% prefer to pay the same price.
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Question 9. Does it concern you that rooibos and honeybush might have an influence on a natural
wine flavour?
Graph 9 indicates that 66% of respondents were concerned about a possible flavour influence which
the rooibos and honeybush wood might have on the natural aroma of wine. From the individual extra
comments, the respondents like the innovation but would prefer to have their wine taste like it normally
does.
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Question 10.

Do you think South African wine producers will have a competitive advantage by

creating this unique category?
88% of respondents were positive about the prospects of producing this unique wine category.
Suggestions were made that the marketing message is very important.

There should be a clear

message as to why rooibos and honeybush were used to prevent confusion or misunderstanding of the
concept.
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Graph 10: Possibility of giving South Africa a competitive advantage
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5.3

Discussion of research

5.3.1

Interviews

The conclusion of the various interviews which were conducted is discussed throughout this
dissertation.

5.3.2

Wine presentation

Following the methodology outlined in Section 5.1.2, the following results were obtained:

The age of the tasters ranged from 22 to 73 years old, which should indicate a good representation of
opinions. Personal information was shared and revealed that 29% of the tasters work in the wine
industry. The other 71% of the tasters occupy non-wine related professions. 93% of the tasters have a
minimum of one university degree. The questionnaire can be found in Section 8.2 Appendix B.

Feedback received from the blind wine presentation in question 5 indicated 28% of tasters were
personally affected by sulphur. 36% of the tasters were unsure if sulphur had any effect on their
health. The balance of 36% indicated they were not affected by sulphur in wine.
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In Question 6, 93% of the respondents indicated that they know someone who is negatively affected by
consuming wine containing sulphur.

This is a very high number.

There is the possibility of the

percentage being slightly exaggerated due to the self-diagnosis being incorrect. A number of people
experience certain symptoms and assume that these symptoms are the result of consuming wine
containing sulphur. Results from the survey indicated 57% of the respondents either knew someone
who was negatively affected or were personally affected by consuming wine containing sulphur. This
could indicate a real opportunity to develop more wine and products containing less sulphur.

Analysing the consistency of the scoring was significant. For this particular reason, some of the wines
in Question 16 were identical to previously poured wine in Question 8. It was also necessary to
analyse the impact on the scores, should the tasters know this flight contained rooibos and honeybush
wooded wines. The assumption was made that if the tasters knew they were tasting rooibos and
honeybush wooded wine, they would score according to their preference of the wine style. This was
indeed the case as the Audacia rooibos Shiraz 2014 and the Inixion Shiraz 2014 were both scored
higher in Question 16 than in Question 8. The tasters were specifically asked about their preference
towards the Audacia rooibos Shiraz 2014 and 71% scored the wine six points or more out of ten points
indicating a preference towards the style. This could indicate real interest in this style of wine.

5.3.3

Survey

Survey results indicate this specific target group chose wine according to the price, grape variety and
whether they have tasted it before. 78% would choose a wine which contains no sulphur or low
sulphur levels and 54% are even willing to pay more for such a wine. 88% of respondents would
purchase wine containing rooibos and honeybush wood instead of sulphur but 66% are concerned
about the possible flavour transfer.

Question 3 of the survey asked respondents to indicate which factors are the most important when
choosing wine. 80% of respondents indicated wine cultivar or blend type was most important to them.
This was followed by 77% indicating price played a very important role. In the third position with 64%
was whether the respondent had tasted the wine before. 18% indicated sulphur content played an
important role when making a decision. This feedback could possibly indicate that sulphur is important
but is not the ultimate decision-making factor.

A significant Question to mention is Question 8.

Respondents were asked whether they would

purchase a wine made with rooibos and honeybush wood instead of sulphur. 62% indicated they
would purchase such a wine and would like to pay the same price as traditional wine. A further 26%
indicated they are willing to pay more for such wines. This does show a real interest in the style of
wine.

However it is important to mention that in Question 9, 66% of the respondents would be

concerned that the rooibos and honeybush wood could have an influence on the aroma and flavour of
the wine. This again indicates the importance of personal preference.
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In conclusion, further research can be undertaken to remove the obvious rooibos and honeybush
aromas from the wood. According to these results, there is interest in this style of wine, health being
the main reason and respondents prefer not to have obvious rooibos and honeybush flavours in their
wine. The recommendation is to market these wines as a healthy alternative to conventional wines
containing sulphur.
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6.

CONCLUSION

First and foremost, wine producers should not limit their preservatives, anti-oxidants and wood
additives to those which have been used in the past. There is a growing attitude of concern amongst
consumers towards the artificial additives in food and beverages, especially wine. Globally, there is a
growing trend towards living a healthier lifestyle and the market for wine categories such as “no sulphur
added”, “low sulphur” and possibly “rooibos and honeybush wooded”, could see a significant increase
in interest and sales. Consumer education is important for a successful marketing campaign. The lack
of interest in the organic and biodynamic wine categories could indicate consumer confusion. The
same should not be allowed to happen with rooibos and honeybush wooded wines.
When research for this dissertation was done in 2016, the 2012 vintage of the Audacia Merlot 2012 “no
sulphur added” was tasted. The wine was made using the described method of adding rooibos and
honeybush wood. The wine did not show any oxidative characteristics. This is a possible indication
that the anti-oxidants serve to protect the wine against oxidation. I would however, recommend that
more research be conducted as currently there is not enough scientific evidence that rooibos and
honeybush wood can protect wine against oxidation or bacterial spoilage.

In my opinion, wines produced using rooibos and honeybush wood should also have aromas indicating
the variety or possible origin of production.

This is especially important to the traditional wine

consumer. As an example, a traditional wooded Chardonnay should not only have nuances of wood
character, but also contain certain fruit aromas that indicate the typicity and terroir. It is suggested that
perhaps three categories or wine styles could be considered whilst utilising rooibos and honeybush
wood?
The first category could be a “no sulphur added” wine style, which focuses on dimensions of physical
health. The label should clearly mention the fact that no or very little sulphur was added during the
winemaking process. The fact that rooibos and honeybush wood was used instead of sulphur can be
mentioned on the back label but it is not what this style of wine is about. A small but growing category
of health conscious consumers will seek out this style of wine.

Perhaps a second style could be to clearly state on the label that rooibos and honeybush wood was
used. The main marketing message is not about health but rather about innovation and could be
interesting to the adventurous wine buyer rather than the traditionalist. The fact that rooibos and
honeybush wood was used instead of sulphur is not what this style of wine is about but more about
complimenting traditionally used oak wood. My suggestion is to slightly reduce the amount of rooibos
and honeybush wood used in the current examples as the flavours are overwhelming. To ensure
continued and sustainable sales growth in this category, careful marketing is required, so as not to
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confuse the consumer into thinking the wine is of a lesser quality and flavoured with tea leaves or an
extract.

A last style could be to use de-flavoured rooibos and honeybush wood and reduce the amount of
sulphur used in general during the winemaking process. No marketing message about the use of
rooibos and honeybush wood is needed on the label as the focus is to produce wine with similar
characteristics to traditionally-made wine. The added benefit to the consumer is a “healthier” wine with
lower sulphur content.

The Wine and Spirit Board could also have a positive influence by strictly regulating terms used for
example “no sulphur added” and “low sulphur” wines. This will add to the credibility of these phrases
when used by marketers as a unique selling point. Currently when wine contains more than 10 ppm
sulphur, the label must display the words “contains sulphites” on it. Naturally fermented wine that also
has more than 10 ppm, and any other wines above that level have to have the sulphur warning on the
label. In the future there could be a “low sulphur” wine category created to market these wines so as to
promote and develop the category. An appropriate logo could be designed which could easily be
identified by consumers. The back label could contain more information about the maximum allowed
sulphur quantities in wine. Wine as a category has a disadvantage when it comes to mentioning the
sulphur content on the label compared to other daily consumables (e.g. juices, biscuits and dried fruits)
which could easily contain five times as much sulphur than wine. Consumers simply do not notice that
these other daily consumables also contain sulphur.

The research conducted for this dissertation involved input from local and international producers,
distributors, retailers, research facilities and most importantly, consumers. My recommendation would
be for the main players of the South African wine industry to take a serious look at the opportunity by
holding discussions with all the appropriate parties from government, the rooibos industry and - the
entire wine industry to discuss and formulate a long term strategy for the use of indigenous wood, this
would not only include rooibos and honeybush wood, but any appropriate indigenous wood. The end
result being that whatever is put into action, serves only in the best interest of the South African wine
industry and, indeed South Africa as a nation.

South Africa appears to have a unique selling point if it correctly markets the use of indigenous rooibos
and honeybush wood in its winemaking compared to oak. Whether the message centres on health or
flavour, it is important to avoid any confusion as to why rooibos and honeybush wood are being utilised
in the winemaking procedure. These wine styles could mean positive exposure and increased sales,
which in turn should be used for South Africa’s benefit in the global wine scene.
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8.

APPENDICES

8.1

Appendix A, Interview questions

Please answer the following questions which are applicable to your area of expertise:

1. Do you know of any viable alternative additives which may be used in the winemaking process to
replace sulphur and other artificial anti-oxidants and preservatives? If so, please name a few.

2. Do you, your personnel or customers perceive additives (in particular sulphur) as negative?

3. Do you think there is a growing trend towards no added sulphur or wines made more naturally?

4. Did you know that rooibos and honeybush wood contain anti-oxidants which may assist in the wine
being less prone to oxidation?

5. Are you concerned or not if rooibos and honeybush wood are used an alternative to sulphur?

6. Would you purchase a wine if it stated that rooibos and or honeybush wood were used instead of
sulphur? Why?

7. Would you purchase a wine flavoured with rooibos and honeybush wood? Why?

8. Would you pay more for such a wine?

9. Do you know of any such wines currently available on the market?

10. Do you know of any health benefits rooibos and honeybush might have?

11. Do you think there is a market for such a wine style and that it could give South African producers a
unique selling point?

12. How would you market such a wine and convey the message?
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8.2

Appendix B, Wine presentation questions

Thank you for taking the time to taste the following wines and answer the questions below. You will be
assisting me with my research which forms part of my study to become a Cape Wine Master. I value
your time and input, it will be of much value to me and the greater wine industry.
I am interested in your honest opinion and no individual personal details will be disclosed.

All

information is kept confidential.
Please fill in the details below and select the answer that applies to you by marking the appropriate box
with an ‘X’
Name:

1. The following three wines are all MCC (Methode Cap Classique) style wines. In one of these
wines, no sulphur was added during the entire winemaking process.

To the other wines, an

“average amount” of sulphur was added. Please write “yes” or “no” in the appropriate box which
you feel is correct.
Yes, some sulphur

No sulphur added

MCC 1
MCC 2
MCC 3

2. Wines one to six contain different levels of sulphur. Please mark the appropriate box with an “X” to
indicate the sulphur content you can observe. If you are unsure, keep the box clear.
None

Low

Standard

Excessive

Wine 1
Wine 2
Wine 3
Wine 4
Wine 5
Wine 6

80

3. How important are the following factors when purchasing and or drinking wine?
Unimportant

Fairly important

Very Important

Price
Wine cultivar / blend type
Back label description
Quality level
Wine region
Vintage
Label design
Brand of winery name
Award or competition won
Closure type
Alcohol content
Acid content
Sulphur content
RS (residual sugar) content
Oaking method
Organic wine
Bio-dynamic wine
Ethical/socially responsible
I have tasted it before
Serving suggestion

4. If your choice is based on the sulphur levels in the wine, what would you prefer?

No sulphur in the wine
No sulphur added to the wine
Low sulphur levels
Standard sulphur levels
High sulphur levels
I don’t care about the sulphur levels.
Why?
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5. Does sulphur in wine have any effect on you or your health?
Yes
No
Unsure

6. Do you know someone who is negatively affected by sulphur in wine?
Yes
No

7. Would you pay more for a wine with no sulphur added or lower levels of sulphur?
Yes
No

8. Please rate the following wines out of a possible 10 points.
Colour, 2 points, Aroma, 3 points, Taste, 5 points = 10 points
Colour

Aroma

Taste

Total

2 points

3 points

5 points

10 points

Wine 1
Wine 2
Wine 3
Wine 4

9. Do you drink rooibos and or honeybush tea?
Yes
No
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10. Rooibos and honeybush wood naturally contain anti-oxidants which may partly be used instead of
sulphur. If a wine contained some rooibos and or honeybush wood to protect the wine against
oxidation, would you:
Purchase the wine?
Not purchase the wine?

11. Would you pay more for a wine with rooibos and or honeybush wood knowing that the wine
contains no added sulphur?
Yes
No

12. Rooibos and or honeybush wood contain natural anti-oxidants which could benefit your health.
Would you purchase wine with rooibos and honeybush wood for the possible extra health benefits?
Yes
No

13. Would you pay more for wine with rooibos and honeybush wood because of the extra health
benefit?
Yes
No

14. Would you be concerned about the possibility of the rooibos and honeybush wood influencing the
wine’s natural aroma and or flavour profile?
Yes
No
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15. Do you know of any wines produced using rooibos and or honeybush wood?
Yes
No

16. In one of the following wines, rooibos and honeybush wood were used and no sulphur was added.
The other wine was made traditionally with sulphur and oak. Please rate the wines out of 10 points
and write down some flavours you recognize: fynbos, pepper, vanilla, berries, spice, others?
Colour

Aroma

Taste

Total

2 points

3 points

5 points

10 points

Wine 1
Wine 2
Thank you for taking the time to assist me with my research!
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8.3

Appendix C, Survey questions

Thank you for taking time to answer the questions below.

You will be assisting me to gather

information that will be of much value for my dissertation and the wine industry in general. If you don’t
drink alcohol or used to drink alcohol but not anymore, please indicate and choose the most likely
answer.

I am interested in average responses and no individual personal details will be disclosed.

All

information is kept confidential.

Please fill in the details below and select the answer that applies to you by marking the appropriate box
with an ‘X’

Name:

1. How would you rate your wine knowledge?
Novice (I do not know anything about wine)
Moderate knowledge
Connoisseur (expert)

2. Which wine additives may be used as anti-oxidants or preservatives? You may mark any number of
answers. If you are unsure, mark “unsure”. Also indicate if the substance is natural or artificial)?
Maybe added:

Unsure

Natural

Artificial

Acid
Alcohol
Argon
Carbon dioxide
Glutathione
Oxygen
Nitrogen
Residual sugar
Rooibos and honeybush wood
Sulphur dioxide
Wood tannins
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3. How important are the following factors when purchasing and or drinking wine?
Unimportant
1.

Price

2.

Wine cultivar / blend

3.

Back label info

4.

Quality level

5.

Wine region

6.

Vintage

7.

Label design

8.

Brand of winery name

9.

Award or competition won

Fairly important

Extremely important

10. Closure type
11. Alcohol content
12. Acid content
13. Sulphur content
14. Residual sugar content
15. Wood content / oaking method
16. Organic wine
17. Bio-dynamic wine
18. Ethical/socially responsible
19. I have tasted it before
20. Serving information

4. If your choice was based on sulphur, what would you choose?
No sulphur in the wine
Low sulphur levels
Standard sulphur levels
High sulphur levels

5. Are you or someone you know negatively affected by sulphur?
Yes
No
Unsure
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6. Would you pay more for wine with no sulphur or lower sulphur?
Yes
No

7. Identify the sulphur levels of the following products.
Product

No

Low

Standard

High

Excessive

sulphur

sulphur

sulphur

sulphur

sulphur

Wine
Packaged seafood
Pastries and pies
Orange or other juice
Fresh packed fruit
Dried fruits
Canned fruit and vegetables

8. Rooibos and honeybush wood contain natural anti-oxidants which could possibly be used instead of
sulphur. If a wine contained some rooibos and honeybush wood instead of sulphur, what would you
do?
Not purchase?
Purchase the wine and pay more?
Purchase the wine and pay the same?
Give a reason for your answer?

9. Does it concern you that rooibos and honeybush wood might have an influence on the natural wine
flavour?
Yes
No
Why?
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10. Do you think South African wine producers will have a competitive advantage by creating this
unique category in the export market?
Yes
No
Do you have any other comments or questions?

Thank you for taking the time to assist with my research!
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