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Abstract

Moringa oleifera (Family—Moringaceae) is a native plant of India but also seen in tropical and sub-
tropical region of the world. It is commonly known as “drumstick tree” but in Bengali it is known as
“Sajne.” Every part of the plant is rich in nutritive components. The leaves, bark, roots, pods and flowers
are rich in essential vitamins, minerals and phytochemicals. The flowers are used in West Bengal, India
as antiviral agent. Apart from this it is used as promising antioxidant, anti-inflammatory, anticancer,
antimicrobial and antidiabetic agent. The leaves, roots and barks not only possess antioxidant, anti-
inflammatory, anticancer, antimicrobial and antidiabetic but also shows antipyretic, antiepileptic,
antiulcer, diuretic, antispasmodic, cholesterol lowering activity. This review focuses on the medical
properties of the plant with special focus on the flower.

Keywords: Moringa oleifera, sajne, botanical characteristics, chemical constituents, nutritional aspects,
pharmacological attributes

1. Introduction

Moringa oleifera lam. Belongs to the family Moringaceae, a fast-growing deciduous tree
native to Indian subcontinent &I, It has been introduced to Florida, Latin America, the Pacific
Islands, and the Caribbean 2. Traditionally Moringa oleifera plants have been used for its
medicinal attribute. In many countries queens and kings used moringa for the improvement of
their skin. In India soldiers used to have moringa for energy during war time Bl Apart from
this there are several traditional uses like healing asthma, fever, wounds sore throats and skin
infections. Every part of the plant has its own uses like seeds are mainly used for water
purification, trunks are used as gum, oil is as biofuel and flowers are used as honey and
nutrients supplement 1. Moringa oleifera also known as “Mother’s Best Friend” and “Miracle
Tree” for its nutrient constituents. The plant is rich in essential amino acids and calcium,
potassium, vitamin A and vitamin C in high amount Bl It also has vanillin, bayrenol, 4-
hydroxy mullein, indole acetic acid, benzylisothiocynate, indolacetonitrile, polysaccharides,
flavanoids, protein components and spirochin . Height of the tree generally varies from 32 to
40 feet and the trunk is generally 1.5 ft. The flowers of the plant have yellowish-white petals
which are thinly veined and unequal. The flowers are 2 cm vast and 1.0 to 1.5 cm elongated in
diameter. Flowering begins March-April of the year 1. Total antioxidant property is high in
flower than other part of the plant . Particularly in flower the presence of flavonoids, steroid,
alkaloids, phenol terpenoids, glycosides are confirmed by many qualitative assays [,
Moringa oleifera flower is also used in alley cropping, honey, biogas and fertilizer making 9.
The dried flower of Moringa oleifera is used to cure muscle disease and inflammation 14,
Growing scientific evidence suggest that this plant has many medicinal properties. For the
proven potential the other parts of the plant such as leaves, pods and roots have grown much
interest for research as compared to flowers in spite of its traditionally proven medicinal and
nutritional properties (21, Thus, the current review will focus specially on flower with other
parts of the plant.

2. Taxonomic Classification
Domain: Eukaryota
Phylum: Magnoliophyta
Order: Violes

Family: Moringaceae
Genus: Moringa

Species: Moringa oleifera
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3. Identification

Common name: Drumstick Tree

Regional Name: Sajna, Senjana, Nugge, Mochak, Murungai,
shevga, Muringai, Shigru, etc.

4. Habitat

Countries where the tree is found: India, Andamans,
Bangladesh, Bhutan, Myanmar, Nepal, Pakistan, Indonesia,
Philippines, West Indies, Zambia, Yemen, Madagascar, Mali,
Malawi, Maldives, Malaysia and many more.

Fig 1: Parts of world where Moringa oleifera is found (2009
www.outline-world-map.com) (23!

5. Botanical Characteristics

5.1 Morphology

Fast-growing and deciduous trees include the Moringa. Given
that it typically develops to a height of 10 meters, the
Moringa oleifera is regarded as a small to medium-sized tree.
Typically, Moringa oleifera trees have a diameter of 20 to 40
centimeters.

Fig 1: Stem and Branches of Moringa oleifera tree.

5.2 Stem

Moringa oleifera tree possess a seldom poorly formed but
straight stem (Figure 1). At the height of 2 meters branching
normally occurs but it can be reach up to 3m 14,

5.3 Tree Branches
The branches (Figure 1) occur in a haphazard manner and the
canopy of the tree appears umbrella like 41,

5.4 Leaves
The leaves (Figure 2) are green or greyish color with the
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length of 20 to 70 cm long. It is very often is mistaken as
legume due to its leaf. The leaflets are 2 cm in length. Petiole
is long and consist of pinnae (8-9 pairs) 51,

Fig 2: Leaves of Moringa oleifera plant

5.5 Flowers
The flowers (Figure 3) are of white color and moderately
fragrant. Flowers are 10 to 25 cm long, diameter is of 2.5 cm.

Fig 3: Flower of Moringa oleifera plant.

5.6 Fruits

The fruits (Fig. 4) are sometimes named as pods are capsule
shaped trilobed structure. Generally, the pods are of green
color but a reddish color is also seen when it is immature.
Pods are 30 to 120 cm long and 1.8 cm in width. Fruits are
mainly seen in the time of March and April 161,

Fig 4: Fruit of Moringa oleifera plant

6. Nutritive value

Every part of Moringa oleifera a is jam-packed with
phytonutrients. The leaves are full of nutrients and nutrients.
Copper, potassium, magnesium, calcium, and zinc are present
in high amount in leaves 71, Other than that, Moringa
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oleifera also contain Vitamin B in the form of folic acid,
nicotinic acid, and pyridoxine. Vitamin C, E, beta-carotene
(vitamin A) and D also present in the leaves, bark and fruit
1281, Due to its low caloric value, it can be used in diet for
obesity and for digestive issue pods are used as it is fibrous in
nature ?°1, From a research review we came to know that the
average amount of protein and fiber is 20.66% and 46.78%
respectively in immature pods. Amino acid content in pod is
30%, in flower 31% and in leaves the amount is 44% [,
Moringa oleifera leaves can provide 1000mg of calcium,
whereas moringa powder can provide 400 mg of calcium
which is considered very good for human growth. It is already
reported that moringa contains higher amount of iron than
spinach 3% %2 |t also contains zinc which is responsible for

RNA and DNA synthesis and for development of sperm cell
1321,

7. Phytochemistry

Moringa species contains plentiful phytonutrients such as
terpenes, flavonoids, glucosinolates, steroids, saponins,
alkaloids, tannins, and glycosides etc. The divergence of these
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phytochemicals subsidized to its various pharmacological
uses. Moringa plant has high antioxidant capacity due to its
large number of flavonoid contents. Sterol or flavanol forms
of the flavonoid are found in Moringa oleifera. The detail
phytochemical present in this species is described below:

The glucosides, flavanols and flavonoid present in leaves are
Rutin 4, Quercetin 8 Isoquercetin 9, Kaempferol €],
Vicenin-2 %, Apigenin 24, Myricetin 71, Isorhamnetin 28,
Epicatechin '], Kaempferol-3-O-glucoside . Flower also
contains Quercetin 181, and Kaempferol M8, Stem and bark
contain Procyanidins > 23, Phenolic acid present in the
leaves is Gallic acid, Salicylic acid 1722, Syringic acid 7?2,
Ellagic acid [*"1, Caffeic acid [, Chlorogenic acid 22, Sinapic
acid 2. Terpene present in pods is All-E-Zeaxanthin, All-E-
lutein, All-E-luteoxanthin,13-z-Lutein and in aerial part o-
Amyrin and B-Amyrin 22, Sterol and alkaloid present in
leaves are B -sitosterol [?2, Niazimicin, Niaziminin [,
Among these P -sitosterol %1 also present in seeds and aerial
parts. In oil Stigmasterol %21 and Campesterol 1?2 are the sterol
presented. Linoleic acid % and Linolenic acid 2> 2 js present
in oil of plant (Figure 5).

Syringic acid

Niazimicin

Apigenin

Campesterol

Fig 5: 2D Structures of Different Chemical Compounds Present in Moringa oleifera

8. Medicinal Properties

Moringa oleifera already known for its ethnomedicinal uses
for Asian mainly in West Bengal, India and among Africans.
It is known that it can cure 300 diseases. As it is rich in
phytonutrients that make it a good medicinal plant (32,

8.1 Antimicrobial Activity

Moringa oleifera was tested against B. subtilis S. aureus, E.
coli, P. aeruginosa, and K. pneumoniae and good growth
reduction have been observed which make it a noticeable
antibacterial agent B3l Anti-fungal activity also been
observed.

8.2 Anti-Oxidant Activity
As already been discussed moringa is possess phenolic

compounds which make it a good source of anti-oxidant.
Moringa oleifera contains thiocarbamates, flavonoids,
glucosinolates and isothiocyanates. These phytocompounds
suppress chelate metal ions and ROS. Further these
compounds reconstruct membrane-bound antioxidants 34,
Vitamin A and Vitamin C and p-carotene the leading
component of drumstick induce antioxidant properties. It is
also reported that moringa possess strong inhibition of lipid
per oxidation, nitric oxide radical, superoxide, and DPPH
activity. The leaves of moringa restrict oxidative damage as it
has high antioxidant activity [0,

8.3 Activity against gastric ulcer
Study by Das et al. suggest that in the gastric ulcer models
induced by ibuprofen and pyloric ligation, water extract of
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leaves was studied. It was observed in control group severe
ulcer was produce by both the models but Moringa reduce the
ulcer significantly B%. In compare to Famotidine with
Moringa oleifera, it was seen both reduce the acidity of
gastric juice p<0.05(significantly). In case of rats possess
ulcer induced by indomethacin aqueous leaf extract was seen
protecting the rat in dose dependent manner 3, In preventing
ulcer development, it could be beneficial because of tannin
along its protein vasoconstriction and precipitating [,

8.4 Analgesic Activity

Tail immersion and Hotplate method have been used to
review the analgesic action of aqueous extract of Moringa
oleifera seeds. The aqueous extract and its several fractions
that is as Petroleum ether, Diethyl ether, Ethyl acetate and n-
Butanol showed analgesic activity and it is tantamount with
aspirin at the dose of 25mg/kg B7. The study suggests that
Moringa seeds can be taken as analgesic and is equipotent to
Aspirin 1,

8.5 Anti-Inflammatory Property

Ndiaye et al. ¥ investigated the anti-provocative effects of
Moringa oleifera root extracts (aqueous) in rodents. (Weight:
120 - 160 g). Development of oedema was observed at 1, 3, 5-
hour time interval. But when the dose was further increase
that is 100mg/kg the oedema formation was not noticed at 1
and 3 hours but at 5 hours it was potentiated. Indomethacin
the standard drug for inflammation also shows formation of
oedema at 1, 3, 5 hours and reduce it 49.1, 82.1 and 46.9%
respectively. So, it can be told that the root of Moringa can be
used as anti-inflammatory drug 1.

8.6 Cardioprotective Property

Hydroalcoholic extract (lyophilized) of M. oleifera has shown
cardioprotective activity against myocardial infarction
(isoproterenol induced model). With the chronic M. oleifera
treatment, mitigating benefits have been noted, and
perturbation has also been noted. Catalase, superoxide
dismutase, lactate dehydrogenase, and glutathione peroxidase
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showed substantial modulation, but no discernible
repercussion on reducing glutathione in resemblance to the
ISP control group. Nandave et al. conducted out the
investigation. It inhibits the oxidation of lipids in myocardial
muscle [,

8.7 Wound Healing Property

For this research, Moringa oleifera leaf water extract was
taken into consideration. Rat models received the aqueous
extract at a dosage of 300mg/kg (dead space wound, excision,
and incision). The study revealed the for its better maturation
and alignment as well as increased deposition of collagen.
Aqueous extract of Moringa oleifera shows strong wound
healing (471,

8.8 Anti-Urolithiatic Property

The study of anti-urolithiatic activity was done by Karadi et
al., 2006 U, They investigated the effects of alcoholic and
aqueous preparations of moringa root-wood on urolithiasis.
First the rats were fed with Ethylene glycol which results in
the hyperoxaluria followed by the surge of phosphate and
calcium excretion through renal. It was noted that the oral
administration of both extracts resulted in a decrease in
exalted urinary oxalate levels and a managerial reaction on
autogenous oxalate synthesis.

8.9 Anti-Diabetic Property

The plant Moringa oleifera has already been voiced for its
ability to combat both Type 1 and Type 2 diabetes. The
Moringa oleifera plant was found to have anti-diabetic
properties, according to various research. Moringa oleifera
has been shown to be competent in treating both Type 1
diabetes (streptozotocin-induced) and Type 2 diabetes (insulin
resistance) in rats, according to research 3. In another study
it is revealed that moringa seed powder dropped the fasting
blood glucose in STZ-induced diabetes rats °. The ROS
caused by the Beta-cells came down due to antioxidants in
Moringa and it is caused due to STZ induction [?8],

POCDEDELREECEREEpEl

Caspase-3,
-6/-9

Fig 6: Apoptosis by Moringa oleifera flower
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8.10 Anticancer Property

Moringa oleifera also possess anti-cancer activity. As it is
rich in anti-oxidant activity reacting oxygen species generate
in cells expedite apoptosis (Figure 6). Further this was
substantiated by the upregulation of caspase 9 and 3 [
According to the study 4, the 1Cso value of flower extract in
prostate cancer cell (PC-3) is 22.61 pg/mL at 24 hours & 6.25
pg/mL at 48 hours. By annexin V staining it confirm of
apoptosis and G1 phase cell cycle arrest.

9. Acknowledgements

The authors are obliged to Techno India University and Prof.
Sandip K. Bandyopadhyay, Ex. Research Advisor, NTRF,
Tea Board for his continuous support, help and unconditional
support.

10. Conflict of Interest

The authors declared there

is no conflict of interest

concerning the review, authorship, and publication of the
article.

Reference

1.

10.

11.

12.

13.

Sharma V, Paliwal R, Sharma S. Phytochemical analysis
and evaluation of antioxidant activities of hydro-
ethanolic extract of Moringa oleifera. Pods. J Pharm.
Res. 2011;44(2):554-557.

Fahey WJ. Moringa oleifera: A review of the medical
evidence for its nutritional, therapeutic, and prophylactic
properties. Part 1. Trees for Life J. 2005;1:1-24.
Mahmood KT, Mugal T, Haq IU. Moringa oleifera: A
natural gift: A review. J Pharm. Sci Res. 2010;2:775-781.
Sharma PC, Yelne MB, Dennis TJ. Database of
medicinal plants used in Ayurveda. CCRAS, Janakpuri,
New Delhi. 2002;431-433.

Parotta, John A. Moringa oleifera. Reseda, horseradish
tree. Moringaceae. Horseradish tree family. USDA Forest
Service, International Institute of Tropical Forestry;
c1993.

Vyas S, Kothari SKS. Comparative analysis of phenolic
contents and total antioxidant capacity of Moringa
oleifera. Phcog J. 2015;7(1):44-51.

Sumathy R, Vijalakshmi M, Deecaraman M,
Sankaranarayanan S, Bama P, Ramachandran J.
Screening of secondary metabolites antioxidant and
antimicrobial activity from the petals of Moringa
oleifera. WIPPS. 2014;3(6): 1829-1843.

Sankhalkar S, Vernekar V. Quantitative and Qualitative
analysis of Phenolic and Flavonoid content in Moringa
oleifera and Ocimum tenuiflorum L. Pharmacognosy Res.
2016;8(1):16.

Kheir SM, Kafi SK, Elbir H. The antimicrobial activity
and phytochemical characteristic of Moringa oleifera
seeds, leaves and flowers. World Journal of
Pharmaceutical Research. 2014;34(1):258-271.

Divya GK, Rubeena M, Andalil R, Erni B. Identity
profile of Moringa oleifera. Flower. International Journal
of Botany Studies. 2019;4(4):90-99.

Olson ME. Amplified fragment length polymorphism
(AFLP) analysis of genetic variation in Moringa oleifera
Lam. Mol Ecol. 2002;8(3):463-70.

Inbathamizh L, Padmini E. Effect of geographical
properties on the phytochemical composition and
antioxidant potential of Moringa oleifera flowers. Bio
Med Rx. 2013;1(3):239-247.

Saini RK, Sivanesan I, Keum YS. Phytochemicals of

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

~163~

https://www.florajournal.com

nutritional,
3 Biotech.

Moringa oleifera: A review of their
therapeutic and industrial significance.
2016;6:203.

Paliwal R, Sharma V, Pracheta J. A Review on Horse
Radish Tree (Moringa oleifera): A Multipurpose Tree
with High Economic and Commercial Importance. Asian
Journal of Biotechnology. 2011;3(4):317-328.

Morton JF. The horse radish tree, Moringa
pterygosperma (Moringaceae): A boon to arid land?
Econ. Bot. 1991;45:318-333.

Burkill JH. A dictionary of Economic Products of the
Malay Peninsula. Art Printing Works Publishers, Kuala
Lumpur, Malaysia. 1966, 2.

Leone A, Fiorillo G, Criscuoli F, Ravasenghi S,
Santagostini L, Fico G, et al. Nutritional characterization
of phenolic profiling of Moringa oleifera leaves grown in
Chad, Sahrawi refugee camps, and Haiti. Int. J. Mol. Sci.
20153a;15:18923-18937.

Leone A, Spada A, Battezzati A, Schiraldi A, Aristil J,
Bertoli S. Cultivation, genetic, ethnopharmacology,
phytochemistry and pharmacology of Moringa oleifera
leaves: an overview. Int. J Mol. Sci. 2015b;16:12791-
12835.

Vongsak B, Sithisarn P, Gritsanapan W. Simultaneous
HPLC quantitative analysis of active compounds in
leaves of Moringa oleifera J Chromatogr. Sci.
2014;52:641-645.

Muhammad AA, Arulselvan P, Cheah PS, Abas F,
Fakurazi S. Evaluation of wound healing properties of
bioactive aqueous fraction from Moringa oleifera on
experimentally induced diabetic animal model. Drug Des.
Devel. Ther. 2016;10:1715-1730.

El-Alfy TS, Ezzat SM, Hegazy AK, Amer AM, Kamel
GM. lIsolation of biologically active constituents from
Moringa  peregrina  (Forssk.)  Fiori.  (Family:
Moringaceae) growing in Egypt. Pharmacogn Mag.
2011;7(26):109-15.

Abd Rani N Z, Husain K, Kumolosasi E. Moringa
Genus: A Review of Phytochemistry and Pharmacology.
Front. Pharmacol. 2018;9:108.

Atawodi SE, Atawodi JC, Idakwo GA, Pfundstein B,
Haubner R, Wurtele G, et al. Evaluation of the
polyphenol content and antioxidant properties of
methanol extracts of the leaves, stem, and root barks of
Moringa oleifera J Med. Food. 2010;13:710-716.

Verma AR, Vijayakumar M, Mathela S C, Rao VC. In
vitro and in vivo antioxidant properties of different
fractions of Moringa oleifera leaves. Food and Chemical
Toxicology. 2009;47(9):2196-2201.

Maiyo FC, Moodley R, Singh M. Cytotoxicity,
antioxidant and apoptosis studies of quercetin-3-O-
glucoside and 4-(beta-Dglucopyranosyl- 1->4-alpha-L-
rhamnopyranosyloxy)-benzyl isothiocyanate ~ from
Moringa oleifera. Anticancer. Agents Med. Chem.
2016;16:648-656.

El-Baroty GS, Abd El Baky HH. Characterization of
Egyptian Moringa peregrine seed oil and its bioactivities.
Int. J Manage. Sci. Bus. Res. 2013;2:98-108.

Kasolo JN, Bimenya GS, Ojok L, Ochieng J, Ogwal-
okeng JW. Phytochemicals and uses of Moringa oleifera
leaves in Ugandan rural communities. J Med. Plants Res.
2010;2:98-108.

Mbikay M. Therapeutic potential of Moringa oleifera
leaves in chronic hyper glycemia and dyslipidemia: A
review, Front. Pharmacol. 2012;3:1-12.


https://www.florajournal.com/

International Journal of Herbal Medicine https://www.florajournal.com

29. Oduro I, Ellis WO, Owusu D. Nutritional potential of two of maturity. Plant Foods Hum Nutr. 2009;64(4):303-11.
leafy vegetables: Moringa oleifera and Ipomoea batatas
leaves. Sci. Res. Essays. 2008;3:57—60.

30. Sanchez-Machado Di, Nu"nez-Gastélum JA, Reyes-
Moreno C, Ramirez-Wong B, Lopez-Cervantes J.
Nutritional quality of edible parts of Moringa oleifera.
Food Anal. Methods. 2010;3:175-180.

31. Fuglie JL. The Moringa Tree: A local solution to
malnutrition Church World Service in Senegal; c2005.

32. Gopalakrishnan L, Doriya K, Kumar SD. Moringa
oleifera: A review on nutritive importance and its
medicinal application. Food Science and Human
Wellness. 2016;5(2):49-56.

33. Biswas KS, Chowdhury A, Das J, Roy A.
Pharmacological Potentials of Moringa oleifera: A
Review. 1JPSR. 2012;3(2):305-310.

34. Kumar A, Pari L. Antioxidant action of Moringa oleifera
(Drumstick) against antitubercular drugs induced lipid
peroxidation in rats. Journal of Medicinal Food.
2003;6:255-259.

35. Sharma M, Sharma SB. Antioxidant evaluation
of Moringa oleifera leaf extracts. Int. J. Biol. Sci.
2020;2(1):22-23.

DOI: 10.33545/26649926.2020.v2.i1a.19

36. Aguwa CN, Nwanko SO. Preliminary studies on the root
extract of Nauclea latifolia Smith, for antiulcer
properties. Nig J Pharmaceutical Sci. 1988;4(1):16-23.

37. Bandana M, Khanikor HN, Lahon LC, Mohan P, Barua
C. Analgesic, anti-inflammatory, and local anaesthetic
activity of Moringa in laboratory  animals.
Pharmaceutical Biology. 2003;41(4):248-252.

38. Ndiaye M, Dieye AM, Mariko F, Tall A, Diallo AS, Faye
B. Contribution to the study of the anti-inflammatory
activity of Moringa oleifera (Moringaceae). Dakar Med.
2002;47(2):210-212.

39. Nandave M, Ojha SK, Joshi S, Kumari S, Arya DS.
Moringa oleifera leaf extract prevents isoproterenol-
induced myocardial damage in rats: Evidence for an
antioxidant, anti-peroxidative, and cardioprotective
intervention. J Med Food. 2009;12(1):47-55.

40. Rathi BS, Bodhankar SL, Baheti AM. Evaluation of
aqueous leaves extract of Moringa oleifera for wound
healing in albino rats. Indian Journal of Experimental
Biology. 2006;44:898-901.

41. Karadi RV, Gadge NB, Alagawadi KR, Savadi RV.
Effect of Moringa oleifera root-wood on ethylene glycol
induced urolithiasis in rats. Journal of
Ethnopharmacology. 2006;105(1-2):306-311.

42. Divi SM, Bellamkonda R, Dasireddy SK. Evaluation of
antidiabetic and anti-hyperlipedemic potential of aqueous
extract of Moringa oleifera in fructose fed insulin
resistant and STZ induced diabetic wistar rats:
acomparative study. Asian J Pharm. Clin. Res.
2012;5:67-72.

43. Al-Malki AL, EI Rabey HA. The antidiabetic effect of
low doses of Moringa oleifera seeds on streptozotocin
induced diabetes and diabetic nephropathy in male rats.
Biomed. Res. Int; c2015. p. 1-13.

44, Ju J, Gothai S, Hasanpourghadi M, Nasser AA, Aziz,
Ibrahim 1A, et al. Anticancer potential of Moringa
oleifera flower extract in human prostate cancer PC-3
cells via induction of apoptosis and down regulation of
AKT pathway. Phcog Mag. 2018;14:477-81.

45. Sreelath S, Padma PR. Antioxidant activity and total
phenolic content of Moringa oleifera leaves in two stages

~ 164~


https://www.florajournal.com/
https://doi.org/10.33545/26649926.2020.v2.i1a.19

