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Abstract
Amaranthus vegetable and seed are highly nutritious, but in many parts of South Africa they are hardly utilised as food.
Assessment of five accessions of Amaranthus available in South Africa was carried out to select the best accession for vegetable and seed.  Seeds were planted in pots in a glass house and leaves and seed were harvested. Leaves were analysed for
ascorbic acid, crude protein, nitrate and minerals. Seeds were analysed for protein, fat and minerals.
Ascorbic acid content in the leaves varied between 630 and 496 mg/100g. V2 contained significantly higher amount of
nitrates (1 474 mg/100g) while VOP and AMA17 had the lowest (729 mg/100g). AMA 17 leaves had the highest concentrations
for all the minerals that were determined in leaves. The seeds of AMA17 contained significantly higher amounts of manganese, calcium and zinc than the seeds from all other accessions and it is therefore most recommended, especially in view of the
more favourable health aspects thereof. VOP seed would probably be more acceptable to the local population as food because
of the cream colour compared to the black colour of the other accessions.
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Introduction
The genus Amaranthus has received considerable attention in
many countries because of the high nutritional value of some
species that are important sources of food, either as vegetable or
grain. The leaves contain 17.5 to 38.3% dry matter as protein of
which 5% is lysine (Oliveira and De Carvallo, 1975). Vitamin A
and C are also present in significant levels. One hundred grams
of the vegetable material cooked without oil can contribute 45%
of daily Vitamin A requirement (Mulokozi et al., 2004 as quoted
by FAO 2004). Compared to spinach, Amaranthus contains
three times more vitamin C, calcium and niacin. Compared to
lettuce, Amaranthus contains 18 times more vitamin A, 13 times
more vitamin C, 20 times more calcium and 7 times more iron
(Guillet, 2004).  A study by Allemann et al. (1996) showed that
amaranth has the potential to be a valuable source of nutrition
in areas in Africa with hot, dry climates. The crop can grow on
marginal lands and when it gets well established it can withstand
acute drought conditions.
The grain amaranth is a pseudo-cereal with unique nutritional and agronomic attributes. The cooked grain is 90% digestible and because of its ease of digestion it has traditionally been
given to those recovering from illness or fasting period (Morales
et al., 1988). Amaranth seed is high in protein (8.8 to 19.5%)
which is in turn high in lysine and sulphur-containing amino
acids that are not frequently found in appreciable amounts in
plant proteins (Centeotl, 2002). The fibre content of Amaranth
seeds is three times that of wheat and its iron content is five
times more than wheat. It contains two times more calcium
than milk. Using amaranth in combination with wheat, maize or
brown rice resulted in a complete protein as high in food value
as fish, red meat and poultry. The oil from the seeds (5 to 10%) is
#

Revised version. Originally presented at the International Symposium on the Nutritional Value and Water Use of Indigenous Crops
for Improved Livelihoods held on 19 and 20 September 2006 at the
University of Pretoria in Pretoria, South Africa.
* To whom all correspondence should be addressed.
 +2740 602-2096; fax: +2740 653-1730;
e-mail: amnkeni@ufh.ac.za

Available on website http://www.wrc.org.za
ISSN 0378-4738 = Water SA Vol. 33 No. 3 (Special Edition) 2007
ISSN 1816-7950 = Water SA (on-line)

predominantly unsaturated and is high in linoleic acid and rich
in squalene (Dhellot et al., 2006).
In spite of all these amazing good nutritional qualities
Amaranthus seed is not widely consumed in South Africa. The
vegetable is consumed to some extent in the northern parts of
the country. In the Eastern Cape the leaves are mainly eaten
by women because the Xhosa people believe that men who eat
Amaranthus would become effeminate (Peter & Ngwandla,
2001).   There is also a belief that eating purplish or reddish
colour leaves, like those of some accessions of Amaranthus,
would make one insane. Another reason why the crop is not
used is probably due to lack of knowledge on the potential of
Amaranthus as a source of a high level of nutrients. Previous
work on Amaranthus at the University of Fort Hare was conducted in the department of Agronomy (Maphaha, personal
communication). The work involved the collection of more
than 100 accessions of Amaranthus and their evaluation on
agronomic aspects, including yield and leaf area.   Peter and
Ngwadla (2001) evaluated 8 of the accessions as vegetable for
taste and acceptability in two villages in the Eastern Cape and
found that it was quite acceptable. No work has been done
on the Amaranthus seed as food in this area, however. It is
therefore important to increase awareness of the exceptional
nutritional qualities of the vegetable as well as the seeds of
Amaranthus. Information on the nutritional quality of the different accessions is necessary as it has been shown that protein
content can vary between 17 and 38% (Oliveira and Carvallo,
1975) and the contents of minerals such as iron can also vary,
depending on variety. Such information is vital in formulating
an appropriate package for introducing this crop in the rural
areas. Such a package should also include domestic processing
and preparation of the food, which is often an area left out of
food crop development.
The presence of inherent anti-nutritional components such
as nitrates in Amaranthus has been reported (Aletor and Adeogun, 1995). The significance of nitrates in human health derives
from the fact that exposure to large amounts of nitrates can lead
to formation of carcinogenic nitrosamines and gastric cancer
(Mirvish, 1983). Nitrates can also interact with haemoglobin to
affect the oxygen transport mechanism giving rise to a condition
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