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4-1.  A PERSPECTIVE ON NUTRITIONAL LIMITATIONS OF AMARANTH We featured amaranth in the last 
issue, but mentioned that we were looking into some apparent nutritional problems in more detail.  Our 
Technical Note A-1, "Grain and Vegetable Amaranth" is now ready.  It deals with general characteristics, 
nutritional value, cultivation and preparation for both grain and vegetable types and is available free 
upon request.  I am including most of the nutritional section here, however, because it is important to 
balance the unbridled enthusiasm of much of the promotion of amaranth. 
 
There is no doubt, based on the content of nutrients, that amaranth seed and leaves are exceptionally 
nutritious.  Amounts of vitamin C, iron, carotene, calcium, folic acid and protein are especially high in the 
leaves.  There are reports that the incidence of blindness in children due to poor nutrition has been 
reduced with the use of 50 to 100 g of amaranth leaves per day.  On a dry weight basis, the protein 
content of the leaves is about 30%. Amaranth seeds have more protein than many grains (15%) and this 
protein is high in the amino acid lysine that is usually low in cereals, and sulfur-containing amino acids 
that are usually low in legumes.  Based only on an analysis of those nutrients that are present, amaranth 
would seem to be almost a "miracle food."  
 
The presence of rather high amounts of oxalic acid and nitrates place some limitation on the quantity of 
leaves that should be consumed daily.  The amount of oxalic acid is roughly the same as that found in 
spinach and chard.  Excessive amounts (over 100 G per day?) may result in a level of oxalic acid that 
begins to reduce the availability of calcium in humans.  This is especially a concern if calcium intake levels 
are low to begin with.  Nitrate in vegetable portions of amaranth is a concern because it is hypothesized 
that nitrates may be chemically changed in our digestive tracts into poisonous nitrosamines.  Evidence 
for this is lacking at the present time.  Nevertheless, over 100 g per day may be an unsafe amount to eat 
according to some scientists.  The levels of both oxalic acid and nitrates are reduced by boiling the leaves 
like a spinach, then discarding the water. 
 
The seed should be as nutritious as cow's milk or soy beans, based only on the quality and amount of 
protein present.  But there are apparently some "anti-nutritional" factors in raw amaranth that lead to 
quite unexpected results in feeding trials.  Performance is improved somewhat by cooking.  For example, 
Dr. Peter Cheeke at the University of Oregon compared the rate of weight gain for rats on diet of corn 
and ground amaranth seed (Amaranthus hypochondriacus), either raw or cooked.  The average daily gain 
for rats on the corn-soybean diet during the first 20 days was 3.9 grams.  Rats fed the corn-amaranth diet 
gained on 0.3 grams per day.  The average daily gain for rats fed corn and cooked amaranth was 1.6 
grams.  Raw amaranth seed is extremely unpalatable to rats (i.e. they will not eat it readily).  This does 
not seem to be improved much by cooking.  In another study, Dr. Cheeke found that after 11 days on 
corn-amaranth diet, rats "had an unthrifty, hunched-up appearance, and exhibited symptoms typical of 
semi-starvation." 
 
I phoned Dr. Cheeke to get his perspective on the seriousness of these negative results.  He told me that 
there are definitely toxins and/or anti-nutritional factors in the raw grain and that it is less of a problem 
with cooked grain.  He said that a scientist in Australia has been feeding raw amaranth seed to poultry as 
the major component of the diet.  He found that chickens went into spasms, convulsions, and finally 
died.  This unidentified factor causes liver damage.  Other problems are caused by saponins, including 
the unpalatability.  But to keep this in perspective, Dr. Cheeke pointed out that there are few raw 
foodstuffs which do not have problems.  Raw soybeans contain 10 kinds of toxins.  Raw kidney beans will 



kill rats, but the problem is eliminated by cooking.  The key seems to be to use the seed in moderate 
amounts and to cook it.  I asked whether I could say that unless people had little other than amaranth to 
eat, there should be no problem.  He thought that this was probably a fair statement.  It is our opinion 
that more research needs to be done before we can recommend amaranth grain as a major ingredient in 
animal feed.  To our knowledge it has not been shown whether these factors decrease the value of 
amaranth in human nutrition.  It is quite possible that some varieties may lack these anti-nutritional 
factors.  Until more work is done, however, the feeding trial results must moderate our otherwise 
enthusiastic promotion of amaranth grain.  But remember, the Aztecs did quite well on at least selected 
varieties! 
 
4-2.  PREPARATION OF DIFFUSION PROCESSED SWEET POTATO AT HOME  Dr. Frank Martin is a research 
specialist in sweet potato breeding.  He writes, "A persistent nagging question is why people don't eat 
and don't want to eat more sweet potatoes.  We believe this is due to sweetness itself, as well as flavors 
and textures that are not liked. We developed a new product that anyone can make in his house that is 
less sweet, of more agreeable texture, and of better flavor than most sweet potatoes.  People who don't 
like sweet potatoes do like our product. Please try this recipe in your kitchen and let us know what you 
think:  (1) Peel the sweet potato and eliminate any bad spots. (2) Cut very carefully into slices about 1/8" 
(3mm) thick.  (3) Cover the slices with water.  Leave for two hours, moving slices 3-4 times so that all 
sides are exposed to the water. (4) Discard the water and rinse. (5) Boil 20 minutes. (6) Discard the 
water. (7) Mash.  At this time salt, milk or margarine can be added. (8) Serve mixed with mayonnaise or 
salad dressings, with beans or bean sauce, with meats or gravy, or mixed into soups.  It can also be 
molded into patties and fried. The product is best used fresh, and should not be stored for long periods."  
 
4-2.  LARGE CAPACITY SOLAR RICE DRYER  Last spring Harry Leightner in Costa Rica asked me to keep my 
eyes open for a solar dryer with a capacity large enough to dry beans. They must be harvested during the 
wet season and dried before they can be shelled.  We recently obtained plans for a one ton solar rice 
dryer from the Renewable Energy Resources Information Center (RERIC) in Thailand which appears to be 
well tested and is recommended for drying of many products in addition to rice, including beans, fish, 
cocoa, coffee, cassava, maize, bananas, coconuts, et. al. You may order a 92 page handbook for $7.00 
($10.00 for airmail) from the Director/RERIC, AIT., P.O. Box 2754, Bankok, THAILAND. The first part is 
intended mainly for agricultural scientists and officials and gives general information on the background, 
design calculations and principles involved.  Part II is intended for those who will make and use the dryer.  
This part includes 86 photographs and 45 figures and is in considerable detail.  They estimate the cost of 
materials in Thailand to be $112, or $57 if free locally grown bamboo is available.  If you give this a try, 
please consider sharing your experiences with us and our other readers.   
 
4-3.  USE OF "WICK" SUGGESTED TO PRESERVE UNTREATED POLES.  (Taken from Living Off the Land, 
April 1982.  Joy Horton in Loja, Ecuador wraps posts and poles to several inches above the expected 
ground level with burlap or newspaper soaked with a mixture of used motor oil and creosote.  The 
wrapped post is then placed in a hole and more of the mixture poured onto the wick.  Further 
treatments are applied twice yearly to the part of the wick that remains above ground.  She does not 
recommend this method for garden stakes or trellises, as the mixture is toxic to plants. 
   
Living Off the Land is a "subtropic newsletter" which features one plant (usually a fruit) each issue, 
including recipes.  We have a complete set of back issues in our library.  I have had several occasions to 
refer to them and find them quite helpful.  It is oriented primarily to Florida readers, so do not expect all 
of each 6 page issue to be relevant to your situation. 



 
A one year subscription (six issues) can be obtained for $10.00 from Living Off the Land, P.O. Box 2131, 
Melbourne, FL 32901 USA. 
 
4-3. SANITATION WITHOUT WATER.  Pete Ekstrand in Zaire alerted us to the book by that title, available 
free from the Swedish International Development Authority, Health Division U-B Segersky/asn, S-105 25 
Stockholm, SWEDEN.  The 133 page book is divided into three parts.  Part I discusses various aspects of 
sanitation and disease and the use of composting to control disease.  In part II, water-less sanitation 
systems that are in use in 10 Third World and three western nations are considered.  Each discussion 
includes a description, a diagram and brief outline of advantages and disadvantages.  Part III gives a 
detailed discussion of latrine components and construction and operating instructions.  The appendix 
discusses various methods of fly control.  The book is very liberally illustrated with drawings and 
diagrams. 
 
4-4. HOW GREAT IS THE DANGER THAT RABBITS MIGHT ESCAPE FROM YOUR PROJECT AND "CREATE 
ANOTHER AUSTRALIA"?  I asked this question of Fremont Regier in Botswana after he had been so kind 
as to answer questions reported in the last issue of EDN.  His reply follows:  "I've heard this argument 
before but I believe it is a rather ridiculous one.  The problem in Australia was caused by the introduction 
of wild rabbits, not of domestic rabbits. J. E. Owen in "Rabbit Production in Tropical Developing 
Countries: A Review," Tropical Science, 1976, 18 (4) pages 203-210 says, 'One aspect of rabbit keeping 
which causes concern to many developing countries is the potential threat of escaped domestic stock 
and their effects upon other agricultural enterprises.  The unfortunate experience in Australia is probably 
responsible for this.  It should be pointed out, however, that in Australia in the mid-19th century 
domestic rabbits were kept in almost every town and city.  Those which were liberated or known to have 
escaped gave little or no trouble, except around Sidney where they became established and merely 
constituted a local nuisance. However, this problem paled into insignificance compared with the damage 
caused by wild rabbits which were introduced later on. All successful mainland invasions (of England, 
Australia, New Zealand and South America) have developed from the introduction of wild stock.  But 
even in Australia wild rabbits have not spread into the tropical parts of the country. 
 
'There are many instances of escaped domestic rabbits multiplying on small islands, to the detriment of 
the vegetation in both tropical and non-tropical climates.  The burrowing habit has undoubtedly helped 
them to withstand periods of very high temperature and water shortage in warm countries.  On large 
land masses such as Africa, escaped domestic stock are extremely unlikely to cause serious problems.  
On small islands with no natural predators, however, the situation may be very different, although the 
island of Malta has both wild and domestic rabbit populations and has suffered no such problems.  In 
these situations expert advice from ecologists who are familiar with local circumstances should be 
sought.'" 
 
The cited article by Owen is included in Technical Note B-1, "Observations on Raising Rabbits in the 
Tropics".  Also included is a review of some of the literature available from World Neighbors.  The most 
unusual is a manuscript called "Commercial Rabbitry Handbook."  This is written by two Ghanaians who 
have an interesting method of reducing labor and number of cages by housing rabbits in large groups 
which they call intensive gangs.  Even does about ready to kindle are caged in pairs.  Also interesting is a 
method called "rotary crossing" that they use to ensure that a uniform number of bunnies are produced 
each week even in a large rabbitry.  This Technical Note is available at no charge if you believe it might 
be helpful in your work. 



 
4-4. QUINUA SEED READY FOR DISTRIBUTION  Quina, (Chenopodium quinoa) Wild., was a staple of the 
ancient Incas and is still an important grain crop in Bolivia, Chile, Ecuador and Peru. Thanks to Bruce 
Flora who brought us quinua seed from Bolivia, we are now able to offer you seed for trial.  Because it 
flourishes at high altitudes (2500-4000 meters), we thought we might have a chance of growing it at 
ECHO in southern Florida during the winter season. It has exceeded our expectations so far, growing 
quite vigorously and already beginning to form grain.  Nearly every American who sees it thinks it is 
lambs quarter, a common edible wild plant of the same genus in North America often used as a green. 
We will certainly be examining it more closely to determine whether it has potential for a much wider 
range of climates.  Dr. Russell Seibert at the Marie Selby Gardens told me today that he thinks he has 
heard reports of it growing quite successfully in Alaska.   
 
The National Academy of Sciences book Underexploited Tropical Plants with Promising Economic Value is 
the source for most of the remaining information that I will share about quinua.  They believe that it may 
prove to be a better protein source than most of the true cereals. Seeds contain 58% starch, 5% sugar, 
12-19% protein and 4-5% fat.  It is used in the Andes primarily as a food of campecinos and poorer 
classes. It is a hardy plant, growing to 1-2.5 meters tall, maturing in 5-6 months with short day length.  
Seeds are produced in large sorghum-like clusters.  They are used in soup and ground into flour for bread 
and cake. They have also been used to make beer and produce feed for swine and poultry. In Peru a 
breakfast cereal is made from quinua.  
 
A drawback is that seeds of some varieties contain saponins.  These impart a bitter flavor unless washed 
out in cold water or milled out.  There are saponin-free varieties, but these are probably more 
susceptible to bird depredation.  I do not notice a bitter taste in the raw seeds that we have. 
 
We will send a small quantity of seed to any of you who wish to give it a try and who will promise to 
share your results with us.  It would be a great help if a few of you who work in the region where quinua 
is common would share additional information with me.  If you could send seed of one or several 
varieties, especially low-saponin varieties, I would be delighted to reimburse you for postage.  Let me 
know if you can send seed and I will mail you my plant import permit. 
 
4-5. SEED AVAILABLE FOR A TROPICAL LETTUCE  Dr. Frank Martin gave us our initial start on a tropical 
lettuce, Latuca indica, also called Indian lettuce.  This has grown well in both the hot, wet summer and 
the colder winter of southern Florida.  During the summer it grows to about 8 feet high.  Winter size is 
about half that. The rather large leaves can be eaten raw or cooked. According to Dr. Martin's book 
Edible Leaves of the Tropics, it is commonly grown in the Orient, mainly cooked as greens, but can be 
eaten raw.  We have found it to be quite disease and insect resistant.  It is more bitter than the popular 
lettuces of temperate regions, though after the first bite the bitterness is little noticed.  After cooking or 
when served with vinegar the bitterness is not present.  Some local friends have become quite excited 
about it. Bonnie and I use it as a lettuce only when the weather is too hot for regular lettuce.  But it fills a 
real void during those hot periods.  It is good cooked by itself or mixed with other edible leaves at any 
time.  If you are in a region where lettuce does not grow well, write for a free packet of seed.  We will be 
interested to see how it does in different areas.  It might even be a good lettuce for a rain forest. 
 



4-5. CASSETTE PLAYER NEEDS NO BATTERIES  A few of you are in places where batteries are hard to 
come by and short lived.  The Bible Alliance has a new cassette-tape player with a built-in generator and 
crank.  We purchased one to try and for demonstration for our visitors.  By turning the crank at a rather 
moderate rate, the cassette operates just as though it had batteries.  It plays at a uniform rate even if the 
cranking rate is irregular.  It has a fast forward, rewind, and volume control, but does not record.  It also 
runs on 4 flashlight batteries, 110 volts, 220 volts and either 6 or 12 volt car batteries.  You must provide 
the adaptor for use in a car.  The price is a subsidized $30 plus postage (shipping weight is approximately 
5 pounds).  They are available only to persons in the third world for use in their Christian work.  If you are 
interested and meet these qualifications, write to Bible Alliance, P.O. Box 1549, Bradenton, Fl 33506, 
including a letter stating how it is to be used. They have the New Testament on cassette in many 
languages at incredibly low prices too.  Others may purchase the player from Atlas Electronics 
Corporation, G.P.O. 4905, San Po Kong, Kowloon, HONG KONG. 
 


