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Abstract

Moringa Oleifera is considered as “The Miracle Tree”. It is also known as drumstick. All
parts of the tree are useful, especially due to their pharmacological, nutritional properties.
Drumstick leaves can be used successfully in its dried state or powdered form for the purpose of
making different types of meals and porridge diets. These leaves are a rich source of potassium,
calcium, phosphorous, iron, vitamin A, D and C, essential amino acids as well-known
antioxidants such as beta carotene and flavonoids. The nutrient benefits in drumstick leaves
provide a gentle nudge over time to improve the body’s metabolic processes because of critical
nutrients. Drumstick trees have been used to combat malnutrition, especially among infants and
nursing mothers. Products developed from this moringa leaves are rich sources of nutrients. Hence
the consumption of drumstick leaves in different forms can enhance the nutritional security of
preschool children, adolescent girls, pregnant and lactating women especially in rural areas.
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Introduction

Food based strategies are preventive, cost-
effective, sustainable and income generating. Food
fortification is one of the food-based strategies that
have the potential for wide population. One of the
strategies to minimize micronutrient deficiency is
supplementation. It is cheap and promotes intake a
whole range of micronutrients rather than singling out
and tackling just one. It also fosters community and
individual involvement, and can help to stimulate local
food economy. Nutritional interventions among the
vulnerable groups of populations, with such compounds
or foods that can improve the availability of nutrients
from the diet, could be of immense value to combat
the global prevalence of micronutrient malnutrition.
Moringa Oleifera is perhaps the most nutrient dense
single food source on the plant.

Moringa Oleifera is considered as “The
Miracle Tree” because it is a multipurpose and
exceptionally nutritious vegetable tree with variety of
potential uses. All parts of the tree are useful, especially
due to their pharmacological, nutritional properties.
Moringa Oleifera is also known as drumstick. It is a
nature’s gift to mankind. It is especially promising as a
food source in the tropics because the tree is in full
leaf at the end of the dry season when other foods are
typically scarce. It is one of the vegetables of the

Brassica order and belongs to the family Moringaceae.
The Moringaceae is a single genus family with 13
known species.

Drumstick leaves can be used successfully in
its dried state or powdered form for the purpose of
making different types of meals and porridge diets
mostly aiming pregnant expectant mothers, nursing
mothers, infants and young children, as well as adults
of all age groups mostly due to their nutritional and
medicinal properties. Usually the dried leaves can be
stored for a long time and can be used regularly without
refrigeration, and reportedly without loss of nutritional
value.

Nutritional benefits of drumstick leaves

Drumstick leaves possess remarkable
nutritional and medicinal qualities. Theyc could serve
as a valuable source of nutrient for all age groups.
Drumstick leaves are extremely nutritious (Table 1)
and this plant has tremendous potential for greater use
in the human diet.

The micro-nutrient content is even more in dried
leaves, that is;

- ten times vitamin A of carrots
17 times calcium of milk
15 times the potassium of banana
25 times the iron of spinach
9 times the protein of yogurt
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Table 1: Nutrient contents of drumstick leave (mg/100g
on fresh weight basis)

Nutrients Value
Moisture 792 %
Total iron 0.26 mg
Calcium 431.6mg
Phosphorus 133.57mg
Ascorbic acid 139 mg
Oxalic acid 11.23mg

Moringa leaves also contains a-linolenic acid
(all- cis- 9, 12, 15-octadecatrienoic acid) which can
be converted for eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) within human body.
Drumstick leaves has a prominent role in consumption
due to the presence of many nutrients. They contain
all of the essential amino acids in a good proportion,
which are the building blocks of proteins. These leaves
could be a great boon to the people who do not get
protein from meat. These leaves are a rich source of
potassium, calcium, phosphorous, iron, vitamin A, D
and C, essential amino acids as well-known
antioxidants such as betacarotene and flavonoids. The
nutrient benefits in drumstick leaves provide a gentle
nudge over time to improve the body’s metabolic
processes because of critical nutrients.

Drumstick leaves contains 23791.91mcg total
carotene and highest 4-carotene content 16165.33 mcg/
100gm on fresh weight basis and can be a suitable

protocol for dietary diversification/improvement
strategy especially to eradicate vitamin A deficiency.
Apart from a-carotene content they are also a good
source of ascorbic acid, calcium, phosphorus, vitamin
E and have low levels of oxalates. They are a rich
source of protective nutrients essential for healthy
vision, bones, blood and skin. They are also rich in
various polyphenols, which act as antioxidants and are
recommended for protecting against cardio vascular
diseases.

Drumstick trees have been used to combat
malnutrition, especially among infants and nursing
mothers. The leaves of this tree contain argenine and
histidine two amino acids especially important for
infants, which are unable to make enough protein for
their growth requirements. One rounded tablespoon
(8 g) of leaf powder will satisfy about 14 percent of
the protein, 40 percent of the calcium, 23 percent of
the iron and nearly all the vitamin A needs for a child
aged 1-3. One 100g portion of drumstick leaves could
provide a woman with over a third of her daily need of
calcium and give her important quantities of iron,
protein, copper and sulphur and B-vitamins.
Medicinal benefits of drumstick leaves

The drumstick leaves are a good source of a
natural antioxidant due to the presence of various
compounds such as ascorbic acid, flavonoids, phenolic
and carotenoids (Table 2 and 3). The antioxidants are
capable of performing a number of functions including
acting as free radical scavengers, enzyme inhibitors,
reduce damage caused by free radical activity and

Table 2: Phytochemical constituents of drumstick from different part

Parts Phytochemical constituents

Roots 4-(a-L-rhamnopyranosyloxy)-benzylglucosinolate and benzylglucosinolate
Stem 4-hydroxymellein, vanillin, B-sitosterone, octacosanic acid and B-sitosterol
Bark 4-(a-L-rhamnopyranosyloxy)-benzylglucosinolate

Whole gumexudates L-arabinose, D-galactose, D-glucuronic acid, L-rhamnose, D-mannose, Dxylose and

leucoanthocyanin
Leaves

Glycoside niazirin, niazirinin and three mustard oil glycosides, 4-[4°-Oacetyl- a -L-thamnosyloxy)

benzyl] isothiocyanate, niaziminin Aand B

Mature flowers
Whole pods

D-mannose, D-glucose, protein, ascorbic acid, polysaccharide
Nitriles, isothiocyanate, thiocarbanates, 0-[2’-hydroxy-3’~(2’-heptenyloxy)]- propylundecanoate,

0-ethyl-4-[(a -1 rhamnosyloxy)-benzyl] carbamate, methyl-p-hydroxybenzoate and B-sitosterol

Mature seeds

Crude protein, Crude fat, carbohydrate, methionine, cysteine, 4-(a-Lrhamnopyranosyloxy)-

benzylglucosinolate,benzylglucosinolate, moringyne, mono-palmitic and di-oleic triglyceride

Seed oil

Vitamin A, beta carotene, precursor of Vitamin A
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oxidation, have significant role in preventing stress that
might cause several degenerative diseases. These
leaves also contain alkaloids which are nitrogen-
containing naturally occurring compounds, commonly
found to have antimicrobial properties due to their ability
to intercalate with DNA of the microorganisms.

Table 3: Phytochemicals in leaves of Moringa oleifera

Phytochemical Ether Ethanol Water
extract extract extract
Gallic tannins + + +
Catechol tennins + - +
Coumarins - - -
Steroids and triterpenoids ~ +++ + +
Flavonoids ++ + +
Saponins + + +
Anthraquinones + + ++
Alkaloids + - +
Reducing sugars - + ++

Key: — Not detected, + present in low concentration,
++ present in moderate concentration,
+++ present in high concentration

The juice of drumstick leaves is known to have
a stabilizing effect on blood pressure due to the
presence of nitrile, mustard oil glycosides and
thiocarbamate glycosides. The presence of
glucosinolates and hypotensive thiocarbamite
glycosides in drumstick, contributes to the use of the
plants in hypertension. On the other hand, they are
also reported to modify tumorigensis, able to inhibit
carbohydrate-mediated tumor growth, induced a stress
response and apoptosis in human breast cancer cells.
Anthraquinones (9, 10- dioxoanthracene) which are a
group of naturally occurring phenolic compounds are
found in drumstick leaves and tend to have laxative
effects. Terpenoids and steroids present in leaves are
described as being active against bacteria such as
Staphylococcus aureus, capable of preventing cancer
having anticarcinogenic effects. They contain high
amount of vitamin C, which fights a host of illnesses
including colds and flu; vitamin A, which acts as a
shield against eye disease, skin disease, heart ailments,
diarrhoea, and many other diseases; Calcium, which
builds strong bones and teeth and helps prevent
osteoporosis; Potassium, which is essential for the
functioning of the brain and nerves, and Proteins, the
basic building blocks of all our body cells.
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Drying of drumstick leaves

Drying can be considered as the most
commonly used method for preservation, packaging,
transportation and distribution of drumstick leaves. The
principle of preservation by dehydration process is to
remove the moisture content of a material to a level
where microorganism may not be able to grow and
spoil it. During the drying process there can be lots of
losses takes place like nutritional, physical and chemical
composition of leaves. Therefore, to minimize drying
losses of drumstick leaves, various pretreatments like
blanching can be used. Blanching is important mainly
for the purpose of inactivating enzymes that can cause
undesirable changes to reduce the quality of the final
product; modifying texture; preserving color, flavor, and
nutritional value of the product (retain certain nutrients
such as vitamins) and removing trapped air.The
drumstick leaves can retain 50% of their a-carotene
on shade dehydration and the dehydrated leaves can
be easily rehydrated and incorporated into local recipes
without altering their acceptability characteristics.

Development of nutritious and organoleptically

acceptable recipes with locally available foods is a

challenge for the food scientist. However, the benefits

of such food based strategies to prevent micronutrient
malnutrition are manifold. They:
are preventive
are cost effective
are sustainable
are income generating
are culturally acceptable and feasible to implement
promote selfreliance and community participation
foster the development of environmentally sound food
production systems

References

Alakali, J. S.; Kuch,a C. T. and Rabiu, 1. A. (2015).
Effect of drying temperature on the nutritional quality
of Moringa oleifera leaves, African Journal of Food
Science; 9(7):395-399.

Armelle de Saint Sauveur and Mélanie Broin. Fighting
malnutrition with Moringa oleifera leaves: an untapped
resource. Réseau Moringanews, 211 rue du Fbg St
Antoine, 75011Paris, Francehttp: Availablefrom http:/
/www.moringanews.org/doc/GB/Papers/
Armelle text GB.pdf [Last Accessed onl3 March
2013].

Bose, C. K. (2007). Possible role of Moringa oleifera
Lam. root in epithelial ovarian cancer. Med Gen Med;
9(1):26.



NUTRITIONAL POTENTIAL OF DRUMSTICK MORINGA OLEIFERA LEAVES

Fuglie, L. J. (2001). The Miracle Tree: Moringa oleifera:
Natural Nutrititon For the Tropics. Training Manual.
Church World Service, Dakar, Senegal.
<www.moringatrees.org/moringa/miracletree.html>,
May 2011.

Goyal, B.R.; Agrawal, B.B.; Goyal, R.K. and Mehta,
A.A. (2007). Phyto- Pharmacology of Moringa
oleifera Lam. An overview. Nat. Prod. Resour. J. 6
;4:347-353.

Gruangchok, S.; Bunrathep, S. and Songsak, T. (2010).
Nutrients and mineral content of eleven different
samples of Moringa oleifera cultivated in Thailand.
J.Health. Res.; 24: 124-127.

Kar, S.; Mukherjee, A.; Ghosh, M. and Bhattacharyya,
D.K. (2013). Utilization of Moringa Leaves as
Valuable Food Ingredient in Biscuit Preparation.
International Journal of Applied Sciences &
Engineering (IJASE); 1(1): 29-37.

Kasolo, J. N.; Bimenya, G.S.; Ojo,k L.; Och ieng, J. and
Okeng, J. W. O. (2010). Phytochemics and uses of
Moringa oleifera leaves in Ugandan rural
communities. ] Medi Plants Res; 4(9):753-57.

Khawaja, T.M.; Tahira, M. and lkram, U.K. (2010).
Moringa oleifera: a natural gift - A review. J Pharm
Sci Res, 2, 775-81.

Kuma,r P.S.; Mishra, D.; Ghosh, G. and Panda, C.S.
(2010). Medicinal uses and pharmacological
properties of Moringa oleifera. International J of
Phytomedicine; 2:210-216.

Mahaood, K.T.; Mugal, T. and Haq, L.U. (2010). Moringa
oleifera: a natural gift —a review. J. Pharmacy; 2:
775-781.

Manzoor, K.L.; Abilg, R.G. and Barba, C.V.C. (2007).
Utilization of Malunggay (M.oleifera Lam.) leaves
in rice (Orya sativa L.) flat noodle-production.
Philippine J. Sci. ;128: 79-84.

Mishra S.P.; Singh P. and Singh S. 2011. Nutritional and
medicinal value of Moringa oleifera leaves:
Potential and Prospects. For. Bull; 11 (1): 46-58.

Mishra, S.P.; Singh, P and Singh, S. (2012). Processing
of Moringa oleifera Leaves for Human Con-
sumption, Bulletin of Environment, Pharmacology and
Life.

Moyo, B.; Masika, P. J.; Hugo, A. and Muchenje, V.
(2011). Nutritional characterization of Moringa
(Moringaoleifera Lam.) leaves, African Journal of
Biotechnology; 10(60): 12925-12933.

37

Nambiar, V.; Sharma, K. and Gandhi, H. (2005). Food
based approach to combat vitamin A deficiency. UGC
DSA Monograph Series No. 3. Department of Foods
and Nutrition, M.S.

Nambiar, V.S.; Mehta, R. and Daniel, M. (2005).
Polyphenol Content of Three Indian Green Leafy
Vegetables. Journal of Food Science and Technology;
42:312-315.

Nambiar, V.S. and Seshadri, S. (1998). Beta carotene
content of green leafy vegetables of Western India
by HPLC. Journal of Food Science and Technology;
35:365-367.

Oduro, 1; Ellis, W.O. and Wusu, D. (2008). Nutritional
potential of two leafy vegetables: Moringa oleifera and
Ipomoea batatas leaves. Scientific and Essay; 3 (2):
057 - 060.

Patel, S.; Thakur, A.S.; Chandy, A. and Manigauha, A.
(2010). Moringa oleifera: A review of there
medicinal and economical importance to the health
and nation. Drug Intervention Today; 2(7):339-42.

Sanchez-Machado, D.I.; Nunez-Gastelum, J.A.;
Reyes-Moreno, C.; Ramirez-Wong, B. and
Lopenz-Cervantes, J. (2009). Nutritional Quality of
edible Parts of Moringa oleifera. 9106-Z.

Singh S.; Mishra S.P.; Singh P.; Prasad R.S. and Das R.
(2012). Potential and Prospects of Moringa oleifera
Lam. Institute of For. Produc; 53: 360-365.

Tewari, S.D. (2007). Protective effects of Moringa
oleifera on experimentally induced gastric ulcers in
rats. Res. J. Pharmaceutical Biol. Chem. Sci. ; 2 (2):
50-55.

Titi Mutiara, K.; Harijono Teti Estiasih and Endang
Sriwahyuni. (2012). Nutrient Content of Kelor
(Moringa Oleifera Lamk) Leaves Powder under
Different Blanching Methods, Food and Public Health;
2(6):296-300.

University of Maryland Medical Center. (2016).
Alpha-linolenic acid [ONLINE] Available at:http://
umm.edu/health/medical/altmed/supplement/alpha
[Accessed 11 November 2016]

Yameogo, C.W.; Bangaly, M.D.; Savidogo, A.; Nikiema,,
P.A. and Traore S.A. (2011). Determination of chemical
composition and nutritional value of Moringa oleifera
leaves. Pakist. J. Nutr; 10(3): 264-268.



