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The miracle tree

FOOTNOTES

1Saint Sauveur, A., 1997, Le Moringa oleifera au Niger et en Inde, ou quand les agriculteurs
préferent planter les arbres, in Le Flamboyant, Silva, No. 43, September 1997, pp. 16-23.

2Le Poole, H.A.C., 1996, Behen oil: A classic oil for modern cosmetics, in Cosmetics &
Toiletries magazine, January 1996, p.77

3Anon., 1904, The nature and commercial uses of Ben oil, Supplement to the Board of Trade
Journal, Bulletin of the Imperial Institute, pp.117-120.

4Folkard, G.K., and Sutherland, J.P. Moringa oleifera - a multipurpose tree. Food Chain No. 1 8,
July 1996. Intermediate Technology, Myson House, Railway Terrace, Rugby, CV21 3HT, UK.

5Booth, FE.M. and Wickens, G.E, 1988, Non-timber uses of selected arid zone trees and
shrubs in Africa. FAO Conservation Guide, Rome. pp.92-101.

6The list of components of fresh Moringa leaves and pods was obtained from Booth and
Wickens. Although they listed vitamin A content as 11,300 international units for fresh leaves
and 184 units for pods, those values are here presented as milligrams for reasons of
simplicity. The leaf powder analysis (all values except that for vitamin A content), sponsored
by CWS and the Department of Engineering at the University of Leicester, was performed in
July, 1998 by Campden & Chorleywood Food Research Association. Discrepencies between
fresh and dried leaf content are due to the fact that these separate analyses tested leaves from
different provenances.

Vitamin A content of leaf powder is an estimate based on research described in:

Subadra, S., Monica, J. and Dhabhai, D., 1997, Retention and storage stability of beta-caro-
tene in dehydrated drumstick leaves (Moringa oleifera), in International Journal of Food
Sciences and Nutrition (1997) 48, 373-379.

This research experiment removed the 75% water content of an unspecified quantity of fresh
leaves through a process of blanching and drying indoors (away from sunlight). The
researchers found that after drying, the leaves retained 58% of their original beta-carotene
content. A similar study done by Helen Keller International determined that vitamin A
retention will be 50-70% when leaves are dried out of direct sunlight, but as little as 20-40%
will be retained if leaves are dried under the sun.

The estimate for leaf powder content used here is based on a figure of 60% carotene retention.
Since 400 grams of fresh leaves are required to produce 100 grams of leaf powder, a figure of
6.8mg beta-carotene per 100g fresh leaves would translate into 16.3mg/100g leaf powder
(400g x 6.8mg x 60%), and 1.3mg per 8-gram spoonful.

4
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Panafricain pour le Développement, Douala, Cameroun;

Briend, A., 1985, Prevention et traitement de Ia malnutrition. ORSTOM, Dakar,
-Senegal; and

Serimshaw, N., and Morgan, R., 1983, Improving the nutritional status of children
during the weaning period., FAO/WHO/UNU,.

*The information on the qualities and effects of the various vitamins, minerals and amino acids

were obtained with the assistance of Dr. Titia Warndorff and Mr. Alan Hayward, BSc, C.Chem,
F.R.S.C., and also taken from:

Barker, H.M., 1996. Nutrition and Dietetics for Health Care. Ninth Edition.
Churchill Livingstone, New York, N.Y;

McDonald, H.J. and Sapone, FM., 1993, Nutrition for the Prime of Life: The Adult’s
Guide to Healthier Living. Insight Books, Plenem Press, New York; and

Mervyn, L., 1989. Thorson’s Complete Guide to Vitamins & Minerals. Thorsons
Publishing Limited, Great Britain.

"Ram, J., 1994, Moringa: a highly nutritious vegetable tree, in TRIADES technical bulletin
No. 2.

WAccording to Subadra et al, careful drying of leaves can result in 58% of the beta-carotene
content to be retained. After three months’ storage in a sealed container away from sunlight,
the leaf powder can still contain 46% of the B-carotene content of the fresh leaves.

''Recipes for Binga porridge and biscuits provided by Dr. Titia Warndorff,

R2Subadra et al.

BRecipe provided by Mr. Salikou Ouattara of AMAPROS in Bamako, Mali.

Mibid.

""Recipe provided by Mr. Martin Mané of AGADA in Ziguinchor, Senegal.

obid.

'""Meitzner, L and Price, M, 1996, Amaranthe to Zai Holes: Ideas for Growing Food Under
Difficult Conditions, ECHO, North Fort Myers, Florida, pp. 111-114. '

8] bid.
19 hid.

“9Recipe provided by Mr. Martin Mané.

&9



The miracle tree

211bid.

2Recipe provided by Mr. Macodou Sow of APADEC in Tambacounda, Senegal.

23Meitzner and Price.
2Recipe provided by Mr. Martin Mané.

25Recipes provided by Mr. Martin Mané, also taken from Meitzner and Price.

20Meitzner and Price.

>"Morton, J.F. 1991, the Horseradish Tree, Moringa Pterygosperma (Moringaceae) - A Boon

to Arid Lands?, Economic Botany 45(3) pp. 318-333, The New York Botanical Gardens,
Bronx, NY. USA;

%Folkard, G.K., and Sutherland, J.P. Moringa oleifera - a multipurpose tree. Food Chain

No.18, July 1996. Intermediate Technology, Myson House, Railway Terrace, Rugby, CV21
3HT, UK.

29The list of various traditional medical uses of Moringa were obtained through interviews with
herbalists in Senegal, and also taken from:
Ezeamuzie, 1.C., Ambadederomo, A.W., Shode, F.O., and Ekwebelem, S.C.,
1996, Antiinflammatory effects of Moringa oleifera Root Extract, International
Journal of Pharmacognosy, Vol. 34, No. 3. pp 207-212;
Limaye, D.A., Nimbkar, A.Y., Jain, R., and Ahmad, M., 1995, Cardiovascular
effects of the aqueous extract of Moringa pterygosperma, Phytotherapy Research,
Vol. 9. 37-40;
Morton;
‘Nath, Pratigha, 1999, Drumstick Dossier, in Swagat, Indian Airlines inflight
magazine, January 1999, p.93;
Palada, Manuel C., 1995, Moringa (Moringa oleifera Lam.): A Versatile Tree
Crop with Horticultural Potential in the Subtropical United States, in HortSciences
Vol. 31(5), September 1996; and , T
Quisumbing, E., 1978, Moringa oleifera Lam., Medicinal Plants of the Philippines,
Katha Publications Company, Inc., pp.346-349. A

30Makonnen, E., Hunde, A., and Damecha, G., 1997, Hypbglycéémic effect- of Moringa
stenopetala aqueous extract in rabbits, Phytotherapy Research, Vol. 11, 147-148. .

31Pal, Saroj K., Mukherjee, Pulok K., and Saha, B.P, 1995; Studies on the Antiulcer Activity
of Moringa oleifera Leaf Extract on Gastric Ulcer Models in Rats, in Phytotherapy Research,

&l



32Pal, Saroj K., Mukherjee, Pulok K., Saha, Kakali, Pal, M. and Saha, B.P, 1996, Studies on
Some Psychopharmacalogical Actions of Moringa oleifera Lam. (Moringaceae) Leaf Extract,
in Phytotherapy Research, Vol.10, 402-405.

»*Ezeamuzie et al. (One of the authors observed an herbalist apply freshly ground Moringa
roots on what appeared to be a large trauma-initiated chronic inflammatory swelling of the
ankle. Overnight, the swelling was dramatically reduced.)

34Caceres, A., Saravia, A., Rizzo, S., Lorena, Z., De Leon, E., and Nave, E, 1992,
Pharmacologic properties of Moringa oleifera. 2: Screening for antispasmodic,
antiinflammatory and diuretic activity, in Journal of Ethnopharmacology, 36: 233-237.

351bid.

36Caceres, A., 1991. Pharmacological properties of MORINGA OLEIFERA. 3. Effect of seed
extracts in the treatment of experimental pydermia. Fitoterapia Volume LXII, No. 5: 449-450.

3Caceres, A., Cabrera, O., Morales, O., Mollinedo, P, Mendia, P, 1990, Pharmacological
properties of Moringa oleifera. 1: Preliminary screening for antimicrobial activity, in Journal
of Ethnopharmacology: 33 (1991) 213-216.

¥Nwosu, Maria O., and Okafor, Josephine 1., 1995, Preliminary studies of the antifungal
activities of some medicinal plants against Basidiobolus and some other pathological fungi, in
Mycoses 38, 191-195.

3L imaye et al.

40Booth and Wickens.

41Palada.

2Meitzner and Price.

3 Ramachandran, C., Peter, K.V, and Gopalakrishnan, PK, 1980, Drumstick (Moringa

olifeira): A Multipurpose Indian Vegetable, Economic Botany 34(3) pp. 276-283, The New
York Botanical Gardens, Bronx, NY. USA.

“Morton.
45Ramachandran

“Email correspondence from Mr. Alain Le Roy, agronomist with Optima, Ltd, in Arusha,
Tanzania, 13 May 1998.

4IMeitzner and Price.

48Booth and Wickens.
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*¥Ramachandran

S0Contributed by Dr. Titia Warndorff,
*!Palada.

32Ramachandran.
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