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Local Colour in a Traditional Plant - Extracting Dye from Red
Sorghum

by Michel Bellemare

The practice of using plants to dye leather, calabashes, baskets and straw hats is centuries old. A team
from the University of Ouagadougou has catalogued no fewer than 200 plants used in tanning and dyeing
that grow in Burkina Faso. The potential of one of them, red sorghum, has stirred considerable interest.

In Burkina Faso and neighbouring countries as far afield as the Maghreb, it is no secret that shoemakers
and other artisans use red sorghum. Traditionally the plant is grown around huts and the edges of fields as
a windbreak for food crops, and its use has been passed down from generation to generation. Western
scientists were aware of its existence as early as the turn of the century.

Auguste Chevalier, a French scientist, wrote in 1924 in la Revue de botanique appliquee et d'agriculture
coloniale, "[...] Throughout West Africa and into the heart of Africa, the Blacks grow a type of sorghum
whose seeds are considered inedible -- they are even said to be poisonous -- and which is used solely by
dyers. I came across this sorghum in 1899 during my botanical exploration of the Sudan. [...] If the
industrial use of this dye ever became widespread, there would undoubtedly be advantage in growing
Dielicanion (the Bambara word for cherry millet) on a much larger scale in French Sudan and exporting to
Europe the raw material used by Sudanese dyers and shoemakers."

Although this idea was expressed over 70 years ago, it has been one of the forces motivating Professor
Mouhoussine Nacro, head of the Organic Chemistry Laboratory at Ouagadougou University, who has been
studying the tanning and dyeing properties of sorghum caudatum -- red sorghum -- with his team since
1989.

A KEY CONCERN: LOCAL DEVELOPMENT

"Interest exists not only in marketing the product internationally," emphasizes Professor Nacro, "ut also,
and more importantly, in the possibility of developing a local product here at home, encouraging the
entrepreneurial spirit in Burkina Faso and possibly making the work of the local people who use sorghum
to dye their products easier." Professor Nacro's research project, funded by IDRC, is, moreover, part of
Burkina Faso's five-year plan, one objective of which is to encourage the production and use of local
products.

The pigment (similar to the red in grape skins or in red maple leaves) in red sorghum was identified during
phase I of the project. It is an anthocyanic compound, particularly rich in apigenidin, a dye used in the
food industry (the sample of pure apigenidin, a synthetic version, used as a marker by the Burkinan
researchers came from the laboratories of the giant Coca-Cola company in Atlanta, USA).

Apigenidin belongs to the family of anthocyanins, which are responsible for a wide variety of colours in
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plants and are increasingly sought after by the dyeing industry. Products derived from coal tar, which has
given rise to concerns on medical grounds, are increasingly being abandoned in favour of natural dyes,
especially ones of plant origin, primarily because of their great stability in an acid medium. The
anthocyanic compound of red sorghum is extracted from the plant's leaf sheath. It makes up over 20% of
its dry weight, which is remarkable when we consider that the most common source of this type of dye,
the skin of the red grape, contains no more than 5%.

Interest in red sorghum thus appears eminently justified, especially since it is the only known plant to
contain large concentrations of such substances.

TRADITION AND MODERN SCIENCE

Traditionally, the dye is extracted from sorghum by cottage industries using time-consuming, primitive
methods that are not conducive to mass production or to creating a product of consistent quality. Artisanal
dyers basically work on a piecework basis, depending on their immediate needs or those of their customers.
For example, to make a red suitcase, the dyer takes some sorghum sheaths that he buys in bundles at the
market, crushes them using a mortar and pestle and then adds water, lemon, and vegetable ash, also bought
at the market. The dyer uses his eyes and sometimes his tongue to taste the concoction to obtain the
desired result. The dye obtained using this method can vary from red to yellow depending on the quantity
of lemon added.

The next stage in the dyeing process is to soak the hide in the solution until it is sufficiently impregnated.
This process also causes the skin to tan, since the red sorghum extract contains a tannin.

Abdoulaye Barry, a leatherworker in Ouagadougou who has been involved in Professor Nacro's research
from the outset, confesses that he wastes time and energy making his red dye (and a black one, which he
also produces using artisanal methods). "If these colours were available at the market, already prepared
like the blue and the green are, I would buy them willingly," he says. "I could then devote more time to
making bags, wallets and other items."

The research conducted by Nacro's team has resulted in the laboratory development of a dye-extraction
process using simple techniques: the sorghum sheaths are mechanically crushed into fine particles; a
solvent is then added in an acid medium (a basic medium gives similar results), producing a red dye. The
mixture is put into a centrifuge, thereby enabling the pure pigment and the product that acted as the reagent
to be collected separately. The end product is a fine, burgundy-red powder, ready for use as a dye.

THERE'S A MARKET OUT THERE

Phase II of the project focuses on follow-up to research at Ouagadougou University's chemistry laboratory,
namely the setting up of a pilot unit to produce pigment using two extraction methods. The pilot unit will
be capable of extracting pure apigenidin to provide the international food industry with a superior quality
product. A less pure product, containing 50% to 60% apigenidin, would meet the needs of small companies
and local artisans. Management of the pilot unit will eventually be turned over to a local entrepreneur in
line with the project's local and regional development objectives. The rate of return of producing dye from
red sorghum commercially was calculated at 15%, based on the costs and results observed in the
laboratory. A higher profit margin is expected if the product is produced on a larger scale. In other
respects, however, the results depend primarily on market surveys and marketing strategies that will be
used to promote the product on local, regional and international markets.

As far as international markets are concerned, a market survey needs to be conducted in Europe and North
America. Pure apigenidin could be marketed with the assistance of Simon Fraser University in British
Columbia, Canada, which is paired with the Ouagadougou team on this project.

On the regional and local level, the Ouagadougou team is already in contact with various potential
customers, primarily a small facility manufacturing salt licks for cattle set up by the Dutch development



agency. The company has encountered sales problems because its salt licks are white; the local people,
accustomed to red salt licks, are reluctant to accept them. Attempts have been made to dye them, and the
results, which are conclusive to date, lead researchers to believe that an unexpected outlet exists for red
sorghum dye. Mouhoussine Nacro's laboratory has also been approached by an African manufacturer of
fibre cement tiles, complaining about the high cost of the imported red dye he uses. A traditional cottage-
industry market already exists in leatherwork, shoemaking and basketwork. The project will provide users
with a stable, ready-to-use product of consistent quality.

Sorghum's International Following

The team from Ouagadougou University is not the first to be interested in the dyeing properties of
sorghum. Since the turn of the century, various varieties of the plant have been studied, as the 1924
writings of Professor Auguste Chevalier attest. Professor Dalziel also referred to it in his 1937 work,
Useful Plants of West Africa. Several other studies have been conducted since then, notably in 1978 by
R.K. Gupta and E. Haslam ("Plant proanthocyanidins. Part 5. Sorghums polyphenols," J. Chem. Soc.
Perkin I: 892-896), by D.H. Hahn, L.W. Rooney and C.F. Earp in 1984 ("Tannins and phenols of
sorghum," Cereals World Food 29: 776-779) and by W.K. Nip and E.E. Burns in 1969 ("Pigment
characterisation in grain sorghum. I. Red varieties," Cereal Chem. 46: 490-495), to name but a few. The
Japanese researchers Tomita and Kimura were also interested in the plant; their method for extracting the
sorghum dye contained in the seed coat was approved in Japan in 1982 (patent 57-205452). The French
researchers, J.-P. Rey, J.-L. Pousset, J. Levesque, and P. Wanty from Cameroon recently used this
extraction process, which resembles that used by the Ouagadougou team. This team from the University of
Poitiers and a company in Douala conducted research similar to that of Nacro and his colleagues in
Ouagadougou. Although they worked with another variety of sorghum, Sorghum bicolor (L.) Moench
subsp americanum caudatum, from northern Cote d'Ivoire, and used the stem of the plant rather than the
leaf sheath, the researchers obtained similar results, noting a dry concentration of approximately 30%
pigment.

Although methods, as well as the products and equipment used, obviously varied from one laboratory to
the other, the conclusions were basically the same: the extraction procedure is simple; it can easily be
reproduced on an industrial scale; and commercial production of such a dye would result in the
development of a product that is widespread throughout the developing world, especially Africa.
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