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Abstract 

Moringa oleifera is known by a number of names like horse radish tree, drumstick tree, ben oil tree, 

miracle tree and Mother’s best friend. It is known as ‘Miracle Vegetable’ as almost all the parts of this 

plant are used in medicines as well as in functional food. It is a natural and whole source of vitamins, 

minerals, proteins and antioxidants. Leaves of Moringa have a great potential for those who are suffering 

from malnutrition as they contain vitamin A four times of carrot, vitamin C seven times of oranges, 

calcium four times of milk, potassium three times of banana, iron twenty five times of spinach, proteins 

two times of milk and a good balance of all the essential amino acids. This review draws attention of 

researchers towards the numerous phytoconstituents present in this plant and different activities shown 

by it. Different types of phytochemicals are present in Moringa oleifera leaves are phenols, flavonoids, 

alkaloids, sterols, alkaloids, tannins, terpenoids, etc. 
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Introduction 

From the time immemorial, plants are considered as the best friends of man as they are a rich 

storehouse of numerous biologically important organic compounds possessing activities like 

antimicrobial, antifertility, antioxidant, anticancer, antiulcer and anti-inflammatory. These 

activities are due to presence of several compounds like phenols, flavonoids, alkaloids, 

anthocyanins, flavones, flavonones, esters, alcohols, etc. Among myriad of plants on Earth, 

Moringa oleifera is one of the 14 species of family Moringaceae. It is native to India, Africa, 

Arabia, South East Asia, South America and the Pacific and Carribean Islands [1]. It is known 

by a number of names like horse radish tree, drumstick tree, ben oil tree, miracle tree and 

Mother’s best friend. It is a small to medium sized tree which grows up to a height of 10-12m. 

It has a straight trunk with umbrella shaped crown. The tree produces tuberous tap roots which 

explain its tolerance to drought conditions. Depending on the climate, trees either flower 

biannually or throughout the year. The individual flowers are zygomorphic, pentamerous and 

are about 25mm in diameter. They are borne on slender and hairy stalks in spreading or 

drooping lateral flower clusters [2]. 

Fruit pods are generally known as drumsticks. They are tri-lobed, pendulous and brown in 

color when mature and green when immature. Each pod contains 15-20 seeds with three 

papery wings. The hulls of seeds are brown to black but can be white if the kernels are of low 

viability [3]. Leaves are alternate, oddly tripinnate, compounded and triangular in outline. They 

are 20-70cm long and are spirally arranged on the twig. Leaflets are quite pale when young but 

become richer in color with maturity [4]. The bark is whitish grey, soft corky and gummy. 

When wounded the bark exudes a gum which is initially white in color but change to reddish 

brown on exposure. The tree grows with a short and straight stem with extended branches 

grown in disorganized manner. The stem is normally soft and light. 

Moringa oleifera is known as ‘Miracle Vegetable’ as almost all the parts of this plant are used 

in medicines as well as in functional food. It is a natural and whole source of vitamins, 

minerals, proteins and antioxidants. Three non-government organizations, namely, Trees for 

Life, Church World Service and Educational Concerns for Hunger Organizations have 

prescribed Moringa as “Natural nutrition for Tropics”. Leaves of Moringa have a great 

potential for those who are suffering from malnutrition as they contain vitamin A four times of 

carrot, vitamin C seven times of oranges, calcium four times of milk, potassium three times of 

banana, iron twenty five times of spinach, proteins two times of milk and a good balance of all 
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the essential amino acids3. Moringa can be used as a 

complement in modern medicine as it has the capacity to 

boost the immune system. Now days, it is being examined as 

a bio-enhancer of drugs and nutrients because of its 

production of compounds with antibiotic activity. Its leaves 

are antihelmentic, aphrodisiac and cure hallucinations, dry 

tumors, hiccough and asthma [5]. They are applied as poultice 

to sores and in the treatment of anaemia and menstrual 

irreguarities. Because of isothiocyanates, they act as 

antidiabetic and anticancerous agents. The presence of 

flavonoids in leaves make them a potent source of 

antioxidants [6]. 

 

Phytochemical Constituents 
Phytochemicals are the chemicals produced by the plants. 

These are the secondary metabolites isolated from the plants 

as active components. These occur naturally in the plants as 

chemical compounds. Different types of phytochemicals are 

present in plants like phenols, flavonoids, alkaloids, sterols, 

alkaloids, tannins, terpenoids, etc. Numerous compounds have 

been isolated from leaves of Moringa oleifera.  

Faizi et al. (1994) [7] isolated two nitrile glycosides from the 

ethanolic extract of leaves of Moringa oleifera –niazirin and 

niazirinin. Among these nitrile glycosides, niazirinin is a new 

compound. Three mustard oil glycosides i.e. 4-[(4’-O-acetyl-

alpha-L-rhamnosyloxy) benzyl] isothiocyanate, niaziminin A 

and niaziminin B were also isolated. Niaziminin A and B 

were previously obtained from the left extract as a mixture 

while 4-[(4’-o-acetyl-alpha-l-rhamnosyloxy) benzyl] 

isothiocynate is a new one. Structural determination was 

accomplished by means of spectroscopic methods including 

appropriate 2D NMR results and chemical reactions.  

Faizi et al. (1995) [8] reported six new and three synthetically 

known glycosides from the leaves of Moringa oleifera, 

employing a bioassay directed isolation method on the 

ethanolic extract. Most of these compounds, bearing 

thiocarbamate, carbamate or nitrile groups, are fully 

acetylated glycosides, which are very rare in nature. 

Elucidation of the structures was made by using chemical and 

spectroscopic methods, including 2D NMR techniques. 

Bennett et al. (2003) [9] isolated 4-(alpha-1-

rhamnopyranosyloxy)-benzyl gluccosinolate and three 

monoacetyl isomers of this glucosinolate from the leaves of 

Moringa oleifera. The leaves were also found to contain 

quercetin-3-O-glucoside and querccetin-3-O-(6”-malonyl-

glucoside) and lower amounts of kaempferol-3-O-glucoside 

and kaempeferol-3-O-(6”-malonyl glucoside), 3-caffeoyl 

quinic acid and 5-caffeoylquinic acid. Siddhuraju and Becker 

(2003) [10] reported quercetin and kaempeferol from the 

ethanolic extracts of freeze-dried leaves of Moringa oleifera. 

Manguro and Lemmen (2007) [11] reported five flavonol 

glycosides from the methanolic extract of Moringa oleifera 

leaves and characterized them as kaemferide-3-O-(2,3-

diacetyl glucoside), kaempferide-3-O-(2-O-

galloylrhamnoside), kaempferide-3-O-(2-O-galloylrutenoside) 

-7-O-alpha-rhamnoside, kaempferol-3-O-[beta-glucosyl-

(1→2)]-[alpha-rhamnosyl-(1→6)beta glucoside-7-O-alpha-

rhamnoside and kaempferol-3-O-[alpha-rhamnosyl-(1→2)]-

alpha-rhamnosyl-(1→4)]-beta glucoside-7-O-alpha-

rhamnoside. Benzoic acid-4-O-beta-glucoside, benzoic acid-

4-O-alpha-rhamnosyl-(1→2)-beta glucoside and 

benzaldehyde-4-O-beta glucoside were also isolated from the 

same extract. Some known compounds, kaempferol-3-O-

alpha-rhamnoside, kaempferol, synergic acid, gallic acid, 

rutin and quercetin-3-O-beta glucoside were also obtained 

from the methanolic extract of the leaves of Moringa oleifera. 

Their structures were determined by using various 

spectroscopic methods and comparing data with other known 

compounds. 

Chuang et al. (2007) [12] reported forty four compounds from 

the essential oil isolated from the leaves of Moringa oleifera 

by GC-MS analysis. Nepolean et al. (2009) [13] investigated 

various phytochemicals present in the ethanolic extract of 

leaves of Moringa oleifera. The leaves were found to contain 

fifteen components. The major compounds were 

hexadecanoic acid, ethyl palmitate, palmitic acid ethylester, 

2,6-dimethyl-1,7-octadiene-3-ol, 4-hexadecen-6-yne, 2-

hexanone, 3-cyclohexylden-4-ethyl-[2-dodecenylacetate], hi-

oleic safflower oil and safflower oil. Karthika et al. (2013) [14] 

evaluated ethyl acetate extract of Moringa oleifera leaves by 

GC-MS spectrometry for their phytoconstituents. A total of 

28 compounds were identified by comparing their retention 

time and peak area with literature and by interpretation of 

their mass spectra. The leaves were found to contain linalool 

oxide, upiol, adenine and palmitic acid. Many of them are 

used in industries as anti-bacterial agents, food additives, 

pesticides, flavours and fragrances. 

Kashiwada et al. (2012) [15] isolated two new caffeoyl quinic 

acid-α-glucosides together with three known caffeoyl quinic 

acids and five known flavonoid glucosides. The structures of 

these compounds were elucidated by using various 

spectroscopic techniques and the new compounds were 

characterized as 4-O-(4’-O-α-glucopyranosyl)-caffeoyl quinic 

acid and 4-O-(3’-O-α-D-glucopyranosyl)-caffeoylquinic acid. 

Sahakitpichan et al. (2011) [16] isolated glycosides of pyrrole 

alkaloid (pyrrolemarumine-4”-O-α-Lrhamnopyranoside) and 

4’-hydroxyphenylethanamide(marumosides A and B) together 

with eight known compounds niazirin, methyl-4-(α-L-

rhamnopyranosyloxy) benzyl carbamate, benzyl-β-D-

glucopyranoside, benzyl-β-D-xylopyranosyl-(1→6)-β-D-

glucopyranoside, kaempferol-3-O-β-D-glucopyranoside, 

quercetin-3-O-β-D-glucopyranoside, adenosine and L-

tryptophan from the leaves of Moringa oleifera. Their 

structures were elucidated on analysis of chemical and 

spectroscopic data including 1D and 2D- NMR. 

Aja et al. (2014) [17] performed GC-MS analysis of the 

methanolic extract of Moringa oleifera leaves and identified 

sixteen compounds. They are 9-octadecanoic acid (20.89%), 

L-(+)- ascorbic acid-2,6-dihexadecanoate (19.66%), 14-

methyl-8-hexadecenal (8.11%), 4-hydroxyl-4-methyl-2-

pentanone (7.01%), 3-ethyl-2,4-dimethyl pentane (6.14%), 

phytol (4.24%), octadecamethyl-cyclononasiloxane (1.23%), 

1,2-benzene dicarboxylic acid (2.46%), 3,4-epoxyethanone 

(1.78%), N-(1-methylethyllidene)-benzene (2.77%), 3,5-

bis(1,1-dimethyl ethyl) phenol (2.55%), 1-hexadecanol 

(1.23%), 3,7,11,15-tetramethyl-2-hexadecene-1-ol (1.17%), 

hexadecanoic acid (2.03%) and 1,2,3-propanetriylester-9-

octadecanoic acid (1.23%).  

Vongsak et al. (2014) [18] validated a HPLC based method for 

the determination of primary antioxidative compounds in the 

leaves of Moringa oleifera. Cryptochlorgenic acid, 

isoquercetin and astragalin are the compounds quantified 

from the ethanolic extract of Moringa oleifera leaves and 

their average content was 0.081%, 0.120% and 0.153% (w/w) 

respectively. Verma et al. (2009) [19] reported the presence of 

phenolic acids like gallic acid, chlorgenic acid, ellagic acid, 

ferulic acid and flavonoids like kaempferol, quercetin and 

rutin from the leaves of Moringa oleifera. Singh et al. (2009) 

[20] reported the presence of gallic acid, chlorgenic acid, 

ellagic acid, ferulic acid, kaempferol, quercetin and vanillin 
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from the aqueous extracts of leaves, fruits and seeds of 

Moringa oleifera. Yammuenart et al. (2008) [21] isolated seven 

compounds, β-sitosterol-3-O-β-D-glucopyranoside, β-

sitosterol, linoleic acid, linoleic sitosteroate, 1, 2, 3-triolein, a 

mixture of 1,3-dilinoleoyl-2-olein, 1,3-dioleoyl-2-linolein and 

1,2,3-trilinolein and isothiocyanatomethyl benzene from 

ethylene chloride extract of Moringa oleifera. 

Punia (2017) [22] isolated a total of five compounds from the 

methanolic extract of leaves of Moringa oleifera namely, 17-

tritriacontanone, 1-hentriacontanol, Ethyl heptadecanoate, 4-

[2’-O-acetyl-α-L-rhamnosyloxy] benzyl isothiocyanate and 

4,8,12,16-tetramethyl heptadecan-4-olide. Their structures 

were elucidated by using various spectroscopic techniques 

like 1HNMR, FT-IR, LC-MS and GC-MS. 

 
Table 1: Compounds reported from leaves of Moringa oleifera 

 

Compound reported Structure Reference 

Niazirin 1 Faizi et al. 1994 [7] 

Niazirinin 2 Faizi et al. 1994 [7] 

4-[(4’-O-acetyl-alpha-L-rhamnosyloxy)benzyl] isothiocyanate 3 Faizi et al. 1994 [7] 

Niaziminin A 4 Faizi et al. 1994 [7] 

Niaziminin B 5 Faizi et al. 1994 [7] 

4-(alpha-1-rhamnopyranosyloxy)-benzylglucosinolate 6 Bennett et al. 2003 [9] 

Quercetin-3-O-glucoside 7 Bennett et al. 2003 [9] 

Querccetin-3-O-(6”-malonyl-glucoside) 8 Bennett et al. 2003 [9] 

Kaempferol-3-O-glucoside 9 Bennett et al. 2003 [9] 

Kaempeferol-3-O-(6”-malonyl glucoside) 10 Bennett et al. 2003 [9] 

3-caffeoyl quinic acid 12 Bennett et al. 2003 [9] 

5-caffeoylquinic acid 13 Siddhuraju and Becker (2003) [10] 

Quercetin 14 Siddhuraju and Becker (2003) [10] 

Kaempferol 15 Manguro and Lemmen (2007) [11] 

Kaemferide-3-O-(2,3-diacetyl glucoside) 16 Manguro and Lemmen (2007) [11] 

Kaempferide-3-O-(2-O-galloylrhamnoside) 17 Manguro and Lemmen (2007) [11] 

Kaempferide-3-O-(2-O-galloylrutenoside)-7-O-alpha-rhamnoside 18 Manguro and Lemmen (2007) [11] 

Kaempferol-3-O-[beta-glucosyl-(1→2)]-[alpha-rhamnosyl-(1→6)beta  

glucoside-7-O-alpha-rhamnoside 
19 Manguro and Lemmen (2007) [11] 

Kaempferol-3-O-[alpha-rhamnosyl-(1→2)]-alpha-rhamnosyl-(1→4)]- 

beta glucoside-7-O-alpha-rhamnoside 
20 Manguro and Lemmen (2007) [11] 

Benzoic acid-4-O-beta-glucoside 21 Manguro and Lemmen (2007) [11] 

Benzoic acid-4-O-alpha-rhamnosyl-(1→2)-beta glucoside 22 Manguro and Lemmen (2007) [11] 

Benzaldehyde-4-O-beta glucoside 23 Manguro and Lemmen (2007) [11] 

17-tritriacontanone 24 Punia(2017) [22] 

1-hentriacontanol 25 Punia(2017) [22] 

Ethyl heptadecanoate 26 Punia(2017) [22] 

4-[2’-O-acetyl-α-L-rhamnosyloxy] benzyl isothiocyanate 27 Punia(2017) [22] 

4,8,12,16-tetramethyl heptadecan-4-olide 28 Punia(2017) [22] 
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9. R1=R2=OH, R3= -GlcMal 

10. R1=H, R2=OH, R3= -Glc 

11. R1=H, R2=OH, R3= -GlcMal 
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Structures of some phytochemicals isolated from the 

leaves of Moringa oleifera 

Biological aspects of Moringa oleifera 

Moringa oleifera is known to have numerous medicinal 

properties that are used in the treatment of various ailments. 

Its flowers are used in folk remedies to treat tumors while 

bark is used to promote digestion. Its leaves are used in 

traditional medicines as a hypocholesterolemic agent in 

diabetic persons.  

 

Antioxidant activity 

Verma et al. (2009) [19] examined different fractions of 

Moringa oleifera leaves for their antioxidant properties both 

in-vitro and in-vivo. The polyphenolic fraction was shown to 

exhibit the greatest free radical scavenging activity in-vitro. 

Sreelatha and Padma (2009) [23] evaluated the antioxidant 

activity of leaves at two different stages of maturity in India. 

The analysis revealed minor but significant differences in two 

stages, mature and tender leaves for DPPH radical scavenging 
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activity (EC50 = 18.15 vs 19.12 µg/ml), nitric oxide 

scavenging activity (EC50 = 56.77 vs 65.88 µg/ml), 

superoxide scavenging activity (EC50 = 12.71 vs 15.51 µg/ml) 

and for lipid peroxidation inhibition (EC50 = 25.32 vs 30.15 

µg/ml). 

Siddhuraju and Becker (2003) [10] examined the aqueous, 

aqueous methanol and aqueous ethanol extracts of freeze 

dried leaves of Moringa oleifera from different agro-climatic 

regions for their radical scavenging capacities and antioxidant 

activities. In β-carotene linoleic acid system, both methanol 

and ethanol extracts of Indian origin showed highest 

antioxidant activities i.e. 65.1% and 66.8% respectively. 

Vongsak et al. (2013) [18] measured the antioxidant activity of 

Moringa oleifera leaves using various extraction methods. 

The authors found that the extract obtained by macerating the 

dried leaves with 70% ethanol exhibited highest DPPH 

scavenging activity (EC50 = 62.94 g/ml) and the highest 

FRAP value (51.50 mmol FeSO4 equivalents/ g of extracts). 

Unuigbe et al. (2014) [24] evaluated the antioxidant activity of 

methanolic extract and fractions of leaves and seeds of 

Moringa oleifera using DPPH radical scavenging assay. The 

leaf and seed extracts exhibited remarkable and concentration 

dependant increase in radical scavenging activities with IC50 

values ranging from 5.72-42.56 µg/ml. Phytochemical 

analysis also showed the presence of phenols, flavonoids, 

saponins and alkaloids. 

Punia (2017) [22] evaluated DPPH free radical scavenging 

activity of various extract/ fractions of leaves of Moringa 

oleifera at 100, 200, 400, 600, 800 and 1000 µg/ml 

concentrations. Benzene and chloroform fractions of Moringa 

leaves had not shown any activity upto the highest tested 

concentration. Maximum antioxidant activity was shown by 

acetone fraction with 98.35±0.28% inhibition at 600 µg/ml 

concentration and 186.96µg/ml IC50 value. Similar activity 

was shown by ethyl acetate and water fractions and methanol 

extract with 286.33, 195.32 and 247.55 µg/ml IC50 value. 

Lowest activity was exhibited by hexane fraction with 

43.01±0.27% inhibition at 1000 µg/ml concentration. Critical 

difference for antioxidant activity was calculated for various 

extract/ fractions of leaves and concentrations. Interaction of 

the compounds and concentrations was statistically significant 

with a value of 0.643 for concentration × compound. 

 

Anti-diabetic activity 

Moringa oleifera is a nutrient plant that helps to maintain 

normal blood sugar levels. It holds so much promise for those 

who suffer from type I and II diabetes as it boosts the immune 

system. It is a rich source of ascorbic acid which helps in 

insulin secretion. Ndong et al. (2007) [25] reported the anti-

diabetic activity of aqueous extract of drumstick tree leaves 

on glucose tolerance in Goto-Kakizaki and wistar rats. 

Another study by Mittal et al. (2007) [26] indicated that the 

extract from Moringa leaf is effective in lowering blood sugar 

levels within three hours after ingestion. 

 

Anticancer Activity 

Several compounds isolated from leaves and seeds of 

Moringa oleifera, namely, isothiocyanates, a benzyl 

carbamate, niazimicin and β-sitosterol have anti-tumor 

properties against lung, breast, skin, oesophagus and 

pancreatic cancer27. Bose (2007) [28] explored the possible 

chemo-preventive and anti-proliferative potential of 

drumstick tree against chemical carcinogenesis, along with its 

role in epithelial ovarian cancer. Mishra et al. (2011) [29] 

isolated thiocarbamate and isothiocyanate related compounds 

which act as inhibitor of tumor promoter teleocidin B-4 

induced Epstein Barr Virus (EBV) activation in Raji cells. 

Rajan et al. (2016) [30] investigated anticancer activity of 

glucomoringin isothiocyanate in human malignant cells. They 

showed that Moringin was effective in inducing apoptosis 

through p53 and Bax activation and Bcl-2 inhibition. 

 

Antispasmodic Activity 

Gilani et al. 1992 [31], 1994 [32] and Dangi et al. 2002 [33] 

studied the pharmacology of Moringa oleifera leaves and it 

was found that the ethanol extract and its constituents possess 

antispasmodic activity by calcium channel blockade. This 

activity was attributed to the presence of 4-[α-(L-

rhamnosyloxy) benzyl]-o-methyl thiocarbamate. Also, the 

spasmolytic activity shown by different constituents of 

Moringa oleifera leaves provides pharmacological basis for 

its traditional use in gastrointestinal motility disorder [32].  

 

Antifungal Activity 

Methanolic extract and different fractions of leaves of 

Moringa oleifera were evaluated in-vitro for their antifungal 

activity against two phytopathogenic fungi i.e. Rhizoctonia 

solani and Fusarium oxysporum [22]. Poisoned Food 

Technique34 was employed for antifungal activity 

determination at 250, 500, 1000 and 2000 µg/ml 

concentrations. All the extract/ fractions were found to be 

more active against R. solani than F. oxysporum. Leaves 

extract/ fractions of M. oleifera were found more active 

against R. solani than F. oxysporum. Among leaf’s fractions, 

chloroform fraction exhibited highest activity at 2000 µg/ml 

concentration with 82.75±0.34% growth inhibition against R. 

solani and 114.65 µg/ml EC50 value. Ethyl acetate, methanol, 

benzene and acetone fractions of leaves of M. oleifera were 

also found highly active against Rhizoctonia solani at 2000 

µg/ml concentration. Irrespective of all concentrations, 2000 

µg/ml concentration was highly toxic while 250 µg/ml 

concentration was found to be least toxic. 

 
Table 2: Different activities shown by leaves of Moringa oleifera 

 

S. No Activity shown Extract Reference 

1.  Antiplasmodic activity Ethanolic extract Gilani et al. (1994) [32] 

2.  Antiulcer activity 
Aqueous extract, 

Methanolic extract 

Dahiru et al. (2006) [35] 

Pal et al. (1995) [36] 

3.  Antioxidant activity 

Aqueous extract, 

Methanolic extract, 

Ethanolic extract, 

Acetone extract 

Vongsak et al. (2013) [37], Verma et al. (2009) [19], 

Sreelatha and Padma (2009) [23], 

Siddhuraju and Becker (2003) [10], 

Punia (2017) [22] 

4.  Antidiabetic activity Aqueous extract 
Ndong et al. (2007) [25] 

Mittal et al. (2007) [26] 

5.  Anticancer activity Methanolic extract 

Dhakar et al. 2011) [27], 

Bose (2007) [28] 

Mishra et al. (2011) [29] 



 

~ 3374 ~ 

International Journal of Chemical Studies 

6.  Antihelmintic activity Ethanolic extract Rastogi et al. (2009) [38] 

7.  Cardiac activity Hydroalcoholic extract, Ethanolic extract Nandave et al. (2009) [39] 

8.  Wound healing activity Aqueous extract Mishra et al. (2011) [29] 

9.  Antifungal activity Methanol extract, Chloroform extract, Acetone extract Punia (2017) [22] 

 

 
 

Leaves of Moringa oleifera 

 

Since the leaves of Moringa oleifera were found to contain a 

wide variety of compounds but yet many of them are not 

explored yet. Hence, further studies need to be carried out on 

this aspect. In view of its multiple uses and numerous 

biological activities, the plant has been cultivated in almost all 

the areas of the world. This review can help researchers in 

finding the lead molecules for the development of new and 

novel drugs. Also, the leaves are a good source of all the 

minerals, vitamins and antioxidants. So, they can be used in 

food processing industry as a nutraceutical. 
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