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ABSTRACT 

Moringa oleifera Lam, a plant renowned for its medicinal and nutritional properties, has been 

widely consumed globally. However, its ethanol root extract, though utilized in traditional 

medicine, has not been extensively characterized for its anti-nutritional composition. This 

study aimed to quantify the levels of anti-nutritional properties present in the ethanol extract 

of M. oleifera Lam and to validate the health implications of consuming this extract. 

Using standardized analytical techniques, the ethanol root extract was assessed for its content 

of cyanide, oxalate, and phytate. The results showed significant levels of these anti-nutrients, 

with 0.32133333 mg/g of cyanide,  2..2 mg/g of oxalate, and  0.74255 mg/100g  of phytate. 

These findings suggest that excessive consumption of the ethanol root extract may pose 

health risks due to the potential toxicity of these compounds. 

However, this study also highlights the potential benefits of these anti-nutrients in 

moderation, including their antioxidant properties, ability to regulate calcium levels, and 

support blood sugar control. The results of this study provide valuable insights into the anti-

nutritional composition of the ethanol root extract of M. oleifera Lam and emphasize the need 

for proper processing and dosage to maximize its nutritional benefits while minimizing its 

potential health risks. 
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CHAPTER ONE 

1.0 INTRODUCTION 

Moringa oliefera Lam. is a perennial tropical deciduous belonging to the family 

Moringaceae. It originated in india and has been widely cultivated in Asia, Africa, and 

tropical and subtropical regions of central America. Moringa oliefera Lam.. has a significant 

economic value in addition to being a species of ornamental tree, since pactically all of its 

parts, including the roots, leaves, seeds are used as food. Due to its abundance in active 

components, it is also has a variety of pharmacological functions such as anti-oxidation, anti-

inflammatory , anti-diabetic, anti-lipid ,  anti-cancer and anti-bacterial activities (Cao et al., 

2023).  

The plant is also known as Horse- radish tree, Drumstick tree. Every part of this plant 

contains a valuable medicinal feature. It is a rich source of vitamin A and vitamin C. 

Different types of active phytoconstituents like alkaloids, protein, quinine, sapnins, 

flavonoids, tannin, steroids, glycosides, fixed oils and fats are present. Some other 

constituents are niazinin A, niazinin B and niazmicin A, niaziminin B.  

 

 1.1 TAXONOMIC CLASSIFICATION OF MORINGA OLEIFERA LAM. (As 

ducumented by Paikra, 2017).  

Kingdom – Plantae 

Sub kingdom – Tracheobionta 

Super Division – Spermatophyta 

Division – Magnoliophyta 

Class – Magnoliopsida 

Sub class – Dilleniidae 
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Order – Capparales 

Family – Moringceae 

Genus – Moringa 

Species – oleifera 

 

1.2 NUTRITIONAL AND PHARMACOLOGICAL PROPERTIES OF MORINGA 

OLEIFERA LAM. 

Moringa oliefera Lam.is a rich source of nutrients, including vitamins A, C, and E, calcium, 

iron, magnesium, and potassium. The plant also contains a range of phytochemicals, 

including flavonoids, phenolic acids, and saponins, which have been shown to possess 

antioxidant, anti-inflammatory, and antimicrobial activities (Gopalakrishnan, 2016). 

 

1.3 TRADITIONAL USES OF MORINGA OLEIFERA LAM. 

Moringa oliefera Lam. has been used in traditional medicine for centuries, particularly in 

Ayurvedic and Unani medicine. The plant's various parts have been used to treat a range of 

ailments : Inflammation and infection, cardiovascular disease, cancer, diabetes and digestive 

disorders  (Fahey et al., 2005) 

The plant's roots, in particular, have been used to treat a range of conditions, including 

rheumatism, arthritis, and gout  (Anwar et al,, 2003) 

 

1.4 ANTI-NUTRITIONAL PROPERTIES OF MORINGA OLEIFERA LAM. 

Despite its potential health benefits, M. oleifera Lam. also contains ant-inutritional properties 

(ANPs) that can compromise its nutritional value and bioavailability. ANPs, such as phytates, 
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oxalates, and saponins, can inhibit the absorption of essential minerals, including calcium, 

iron, and zinc (Makkar & Becker, 1996) 

According to Gopalakrishnan et al. 2016, The roots of Moringa oleifera Lam.  in particular, 

have been found to contain high levels of ANPs, including phytates, oxalates and cyanides . 

 

1.5 BOTANICAL DESCRIPTION OF MORINGA OLEIFERA LAM. 

 Habit and Habitat: 

Moringa oliefera Lam. is a deciduous tree that grows up to 10-12 meters in height, with a 

straight trunk and a spreading, open crown (Gopalakrishnan et al., 2016). It is native to the 

tropical and subtropical regions of Asia and Africa, and is commonly found in dry, sandy 

soils (Kumar et al., 2013). 

 Stem and Bark: 

The stem of Moringa oliefera Lam. is erect, with a smooth, grayish-brown bark that is thin 

and fibrous (Leone et al., 2015). The bark is also characterized by the presence of numerous 

lenticels, which are small, raised pores that allow for gas exchange (Gopalakrishnan et al., 

2016). 

The Leaves: 

The leaves of Moringa oliefera Lam. are alternate, bipinnate, and have a distinctive odor 

(Kumar et al., 2013). They are 20-60 cm long, with 3-9 pairs of pinnae, each bearing 6-24 

leaflets (Gopalakrishnan et al., 2016). The leaflets are elliptic to ovate, 1-3 cm long, and 0.5-

1.5 cm wide, with a rounded apex and a entire margin (Leone et al., 2015). 

The Flowers: 

The flowers of Moringa oliefera Lam.are small, white, and arranged in axillary panicles 

(Gopalakrishnan et al., 2016). They are 1-2 cm long, with 5 sepals and 5 petals, and are 
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highly fragrant (Kumar et al., 2013). The flowers are bisexual, with 5 stamens and a superior 

ovary (Leone et al., 2015). 

The Fruits: 

The fruits of Moringa oliefera Lam. are long, narrow pods, 30-60 cm long and 1.5-2.5 cm 

wide (Gopalakrishnan et al., 2016). They are green when immature, turning brown and dry 

when mature (Kumar et al., 2013). Each pod contains 10-20 seeds, which are arranged in a 

single row along the length of the pod (Leone et al., 2015). 

The  Seeds: 

The seeds of Moringa oliefera Lam. are small, brown, and have a distinctive winged shape 

(Gopalakrishnan et al., 2016). They are 1-2 cm long and 0.5-1 cm wide, with a rounded apex 

and a narrow wing (Kumar et al., 2013). 
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Plate 1: shows a young  M. oleifera Lam, plant 
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Plate 2: shows a mature Moringa oleifera lam. tree 
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Plate 3: shows a sample of the roots of Moringa oleifera lam. 

1.6 DESCRIPTION OF THE ROOTS OF MORINGA OLEIFERA LAM. 

The Root System: 

The root system of Moringa oliefera Lam. is a taproot system, characterized by a large, 

central root that grows straight down into the soil (singh et al., 2013). The taproot is thick and 

fleshy, with a smooth and hairless surface (leone et al., 2015). 

 Root Morphology: 

The roots of Moringa oliefera Lam. are white or yellowish in color, with a cylindrical shape 

and a rounded apex (Kumar et al., 2013). The root bark is smooth and thin, with a few 

scattered hairs as reported by Gopalakrishnan et al., 2016. 
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Root Chemical Composition: 

The roots of Moringa oliefera Lam. contain a range of bioactive compounds, including 

alkaloids, glycosides, and phenolic acids (Rao et al., 2018). The roots also contain high levels 

of dietary fiber, protein, and minerals such as potassium, magnesium, and iron (Kumar et al., 

2013). 

Medicinal Properties: 

The roots of Moringa oliefera Lam. have been used in traditional medicine for centuries, 

particularly in Ayurvedic and Unani medicine (Singh et al., 2013). The roots are said to have 

anti-inflammatory, antioxidant, and antimicrobial properties, and are used to treat a range of 

ailments, including arthritis, rheumatism, and digestive disorders  (Rao et al., 2018). 

 

1.7 CULTIVATION OF MORINGA OLEIREA 

Climate and Soil Requirements: 

Moringa oleifera Lam. is a tropical plant that thrives in warm climates with average 

temperatures ranging from 25-35°C (Gopalakrishnan et al., 2016). It can grow in a wide 

range of soils, but prefers well-drained, sandy loam soils with a pH between 6.0 and 7.0 

(Kumar et al., 2013). 

Propagation: 

Moringa can be propagated through seeds, stem cuttings, or tissue culture. Seeds are the most 

common method of propagation, and should be sown in well-draining soil with a temperature 

of around 25°C (Gopalakrishnan et al., 2016). 

Irrigation and Water Management: 

Moringa oliefera Lam. requires consistent moisture, especially during the first year after 

planting. However, it is also drought-tolerant and can survive with minimal watering (Leone 

et al., 2015). 
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Fertilization: 

Moringa oliefera Lam. is a low-input crop and does not require high levels of fertilization. 

However, applying organic fertilizers such as compost or manure can improve soil fertility 

and promote healthy growth.  

Pruning: 

Regular pruning is necessary to promote bushy growth and prevent the plant from becoming 

leggy. Pruning should be done during the dormant season, and the plant should be trained to a 

central leader or trellis system (Leone et al., 2015). 

Pest and Disease Management : 

Moringa oliefera Lam. is generally a low-maintenance crop, but can be susceptible to pests 

such as aphids, whiteflies, and spider mites (Kumar et al., 2013). Regular monitoring and 

integrated pest management strategies can help prevent infestations 

 

1.8 PROCESSING OF MORINGA 

Most plants lose their nutritive properties when processed. When compared, the nutritive 

content of raw, germinated and fermented moringa seed flour was found to have 

phytochemicals higher in raw seed flour and amino acid content was at its peak in fermented 

and germinated seed flour  as seen in Ijarotimi et al., (2013). This could be a result of the 

biochemical activities during germination and microbial activity during fermentation.  

The presence of phytate and other anti-nutrients can reduce the bioavailability of certain 

nutrients and processing can hence be done for maximum utilization of required nutrients 

from  the seeds and leaves according to Sallau B. et al. (2012). 

 Yang et al. In 2006  reported that boiling increases the availability of iron and antioxidant 

content. Hence, the processed moringa seed flour can be used to treat malnutrition problems. 

However, some studies have shown that children refuse to take in moringa due to its slight 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/amino-acid
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/microbial-activity
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/phytate
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bitter taste.  Kiranawati et al. (2014)  designed Moringa noodles by three methods of cooking 

noodles, sautéing, steaming and boiling.  

 

1.9  PRESERVATION METHODS 

Moringa oliefera Lam. can also be preserved for a long time without loss of nutrients. Drying 

or freezing can be done to store the leaves. A report by Yang et al. (2014)  shows that a low 

temperature oven used to dehydrate the leaves retained more nutrients except vitamin C than 

freeze-dried leaves. Hence, drying can be done using economical household appliance like 

stove to retain a continuous supply of nutrients in the leaves. Preservation by dehydration 

improves the shelf life of Moringa without change in nutritional value. An overdose of 

moringa may cause high accumulation of iron. High iron can cause gastrointestinal distress 

and hemochromatosis. Hence, a daily dose of 70g of moringa is suggested to be good and 

prevents over accumulation of nutrients. (Yang et al.  2014)   

 

1.10 MEDICINAL APPLICATIONS OF MORINGA OLIEFERA.  

- Antioxidant :  

M. Oleifera Lam. root is a rich source of antioxidants, which are compounds that help protect 

cells from damage caused by free radicals. Free radicals are unstable molecules that can 

cause oxidative stress, leading to cell damage and potentially contributing to chronic diseases 

such as cancer, diabetes, and heart disease. 

- Anti-allergic : 

Moringa root has been found to possess anti-allergic properties, which may help to alleviate 

symptoms associated with allergic reactions. (Rani et al.,2019) 

- Anti-atherosclerotic : 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/hemochromatosis
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The roots of M. oleifera Lam.  has been studied to possess anti-atherosclerotic properties, 

which may help to prevent or reduce the progression of atherosclerosis, a condition 

characterized by the buildup of plaque in the arteries. (Chumark et al.,2008) 

- Anti-constipation : 

As seen in Tang et al.,(2021),  the roots of  M. oleifera Lam. Can be used to treat constipation 

- Anti-helminthic : 

Helminths are parasitic worms that can infect  human and animals, causing a range of health 

problems and the use of the roots of M. oleifera . can help combart this medical problem  

|(Prabhu et al., 2011) 

 

1.11 RESEARCH AIMS AND OBJECTIVES  

The objectives of this study are: 

1. To quantify the levels of anti-nutritional properties (ANPs) present in the ethanol root 

extract of  Moringa oleifera Lam. 

2. To evaluate the potential health implications of consuming the ethanol root extract of 

Moringa oleifera Lam. 
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CHAPTER TWO 

2.0 MATERIALS AND METHODS 

2.1 SAMPLE COLLECTION AND PROCESSING 

The M. oleifera  Lam. Sample was gotten from Obeh quarters, Sakponba road, and brought to 

the Department of Plant Biology and Biotechnology, University of Benin for identification.   

it was thereafter chopped into pieces, then shade-dried and further dried in an oven at 65℃. 

The sample was then pulverized using a British-milimachine. 5 g of the sample was thereafter 

macerated in absolute ethanol (997%) and finally concentrated in a rotary evaporator. 

 

2.2 ANTI-NUTRIENT’S ASSAAYS 

2.3 DETERMINATION OF CYANIDE CONTENT   

The cyanide content s determined using the method of  Onwuka ( 2005)   

Materials needed: 

Whatman no 1 filter paper, Potasium cyanide (KCN), and Alkaline picrate solution - 

dissolved 1g of  picrate and 5g of Na2CO3 in 200ml of distilled  H2O  

 Procedure 

Weighed 5 g of dried sample and dissolved it in 50 ml of distilled H2O. It was allowed to stay 

overnight and then filtered with Whatman no 1 filter paper and then moved on to Prepare 

different concentrations of KCN solution containing 0.1 - 1.0 mg/ml. 
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2.4 DETERMINATION OF OXALATE CONTENT 

Materials Needed: 

The following materials used to determine the oxalate content in the plant  M. oleifera lam. 

As reported by Mahmood et al 2020 are: 3M of H2SO4, Magnetic stirrer, Whatman no 1 filter 

paper and 0.05M of KMnO4 

To prepare 600ml of 3M of  H2SO4  solution gravity = 1.85 

 Given that, Molarity =     

   = 0.6 L 

 No of moles = molarity × liter  

  = 3 × 0.6  

  = 1.8 moles 

Wtg  =  No of moles × mm 

 = 1.8 × 98 

 = 176.4 g of pure H2SO4  needed. 

But stock was 98% pure ( 0.98 purity ) 

 =    = 180 g of stock needed  

Volume =    =    =  97.3 ml 

Therefore, I measured 97.3 ml of stock solution of H2SO4   in 600ml of distilled H2O.  

To prepare 0.05M of KMnO4  (1 liter ) 

Molar mass =  158.034 

No of moles =  0.05moles  

Wtg =  0.05 × 158.034   

=7.9 g 

Then dissolved 7.9 g of  KMnO4 salt in 100 ml of distilled H2O.  
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Procedure 

Weighed 1g of sample into 100 ml conical flask ,then added 75 ml of H2SO4 ,Therafter,  

Stirred for 1hr with a magnetic stirrer, and then  Filtered using a Whatman no 1 filter paper. I 

measured out 25 ml of the filtrate and titrated while it was hot againt 0.05 M KMnO4  solution 

until a faint pink colour became persistent for at least 30seconds .  The oxalate content was 

then calculated by taking 1ml of 0.05 M KMnO4  as equivalent to 2.2 mg oxalate ( Chinma 

and Igyor, 2007 ; Ihekoronye and Ngoddy, 1985 ).  1ml =  2.2mg oxalate 

 

2.5 DETERMINATION OF PHYTATE CONTENT 

Materials Needed 

The materials needed to carry out this experiment are 2% of HCl solution, 0.3% Ammonium 

thiocyanate and fercic chloride ( 0.00195g/ml) 

To prepare 100ml =  1.95g in 100ml distilled H2O 

Procedure. 

   According to  Lucas and Markakas, 1975 the following are the procedures emplyed in 

determining the phytate  content in M. oleifera Lam.  

2g of sample was weighed into different 250ml conical flasks and 100ml of 2% HCl  was 

added to soaked sample for 3hour. Then proceeded to  filtering  using a Whatman no 1 filter 

paper. 50ml of each filtrate was taken into 250ml beaker and 10ml of distilled H2O was 

added to each sample to give proper acidity.  10ml of 0.3 ammonium thiocyanate solution 

was then added as indicator and titrated with standard iron(iii) chloride solution contaiing 

0.00195 iron/mol. The end point was observed to be yellow which persisted for 5 minutes 

 % phytic acid =  titre value × 0.00195g  × 1.19  ×  100 

were 
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2.6 DATA ANALYSIS 

Data obtained from the cyanide, oxalate and phytate analysis were expressed using 

descriptive statistics. They were expressed as graphs and  percentage composition using 

microsoft excel (2013) by microsoft corporation software. 
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CHAPTER THREE 

3.0 RESULTS  

 

 

Figure 1: Determination of Moringa oleifera Root Cyanide Content from Potassium 

Cyanide Standard Calibration Graph  
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Figure 2: Comparative Analysis of the Concentration of Cyanide in Moringa oleifera 

Root and Potassium Cyanide (Standard)   
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Figure 3: Oxalate Content in Moringa oleifera Root 
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Figure 4: Phytate Content in Moringa oleifera Root 
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CHAPTER FOUR 

4.0 DISCUSSION  

High levels of some antinutrients e.g oxalate and phytates in human food are considered 

undesirable. High level of oxalate, decreases Cu bioavailability by binding with it to form 

insoluble salt (Umar et al., 2007). 

The phytate content of Moringa oleifera Lam. root is  0.74255mg/100g, the results were very 

low is compared to 1326 mg/100g reported for Amaranthus viridis (Umar et al., 2007) and 

1214 mg/100g for Tribulus terestris leaves (Umar et al., 2007). This showed that the phytate 

content in M. oleifera  Lam. would not cause any nutritional problems when consumed.. 

The formation of calcium-zinc-phytate complexes in the intestines were as a result of 

inhibitory effect of calcium over zinc. Consumption of animal proteins in Africa is so low 

that it may not significantly alter the zinc bioavailability. Undesirable levels of oxalate and 

phytates as recorded by (Borquaye et al., 2017). Oxalates cause nephrotic lesions in the 

kidney (Kumar Jha et al., 2013). Anti-nutrients like tannins, oxalate, and phytates may be 

harmful when consumed in unrefined food. Presence of plants with some anti-nutritional 

content like cyanogenic glycosides and oxalates may reduce the bioavailability of the 

essential nutrients in plant foods. When soluble oxalate content is present in higher amount in 

the body, it blocks the absorption of soluble calcium ions because the oxalate and the calcium 

ions bound together to form insoluble calcium oxalate complexes (Kumar et al., 2013). 

Consequently, people were advised to avoid food that are rich in oxalate as it has a propensity 

to cause the formation of kidney stones (Kumar Jha et al., 2013). 

According to Makkar et al in 1996, M. oleifera  Lam. has been found to contain varying 

levels of cyanide and oxalate compounds. Research has shown that the cyanide content in M. 

oleifera  Lam. roots ranges from 0.003% to 0.15% of the plant's dry weight. In comparison, 
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Vernonia amygdalina, also known as bitter leaf, has been reported to contain higher levels of 

cyanide, ranging from 0.2% to 0.5% of the plant's dry weight . 

On the other hand, the oxalate content in M. oleifera  Lam. roots have been found to range 

from 0.3% to 1.3% of the plant's dry weight (Abuye et al, 2017). In contrast, Vernonia 

amygdalina has been reported to contain lower levels of oxalate, ranging from 0.1% to 0.3% 

of the plant's dry weight ( Okwu, 2004 ).  

Other plants, such as Cassava (Manihot esculenta) and Sorghum (Sorghum bicolor), have 

also been found to contain significant levels of cyanide and oxalate compounds. For example, 

Cassava has been reported to contain up to 1.4% cyanide and 2.5% oxalate in its roots 

( Montanac, 2009), while Sorghum has been found to contain up to 0.6% cyanide and 1.2% 

oxalate in its grains ( Selle, 2017). 

 

4.1     CONCLUSION 

Anti-nutrients in Moringa oleifera Lam., such as oxalates, phytates and cyanide have 

important benifts and roles to play in the lives of humans; regulating calcium levels, 

potentially reducing the risk of kidney stones, helping to fight againt stress and free radicals 

in the. When consumed  moderately, these anti-nutrients can  provide valuable health benefits.  

 

 

 

 

 

 



22 
 

REFERENCES 

 Abuye, C., & Berhane, Y. (2017). Oxalate content of Moringa oleifera leaves. Journal of 

Food Science, 82(5), S1448-S1453. 

Afrin, S, Hossain, A. and Begum, S. (2022). Effects of Moringa oliefera  on working  

memory: An experimental study with memory-impaired Wistar rats tested in Radial 

Arm Maze. Lecture Note in Computer Science, 15(1): 1186. 

Bakre, A. G, Aderibigbe, A. O. and Ademowo, O. G. (2013). Studies on 

neuropharmacological profile of ethanol extract of  Moringa oliefera leaves in mice. 

Journal Of Ethnopharmacology, 149(3): 783—789 

Bohn,S.K.,  Ward, N.C., Hodgson, J. M. and Croft K.D. (2012). Effects of tea and coffee on 

 cardiovascular disease risk. Food and Function,  12(2): 575-591 

Bones, A. and Iversen T. H. (1985). Myrosin  cells and myrosinase. Israel Journnal of 

Botany, 34(2): 351 – 376. 

 Borquaye,L. S., Darko, G., Konney  M. L., Edward , N. G.,  Amponsah N. A. A.  and 

Appiah E. A.,(2017). Nutritional and anti-nutrient profiles of some Ghanaian spices. 

Cogent Food & Agriculture, 3: 2-12. 

Cao, F. and Erzheng S. (2023). Moringa oliefera leaf alleviates functional constipation via 

regulating the gut microbiota and the enteric nervous system in mice. National 

Library Of Medicine, 14: 1315402. 

Chinma, C. E and Igyor, M. A (2007). Oxalate content on some roots in Nigeria. Journal of 

science and technology, 44(2): 161-164  

Chumark, P, Khunawat, P., Sanvarinda, Y, Phornchirraslip, S., Morales, N. P., Phivthong-

Ngam, L., Ratanchamnong, P., Srisawat, S. and Pongrapeeporn, K. S. (2008). The 

in-vitro and ex-vivo antioxidant properties, hypolipidaemic and antiatherosclerotic 



23 
 

activities of water extract of moringa oliefera Lam.. Journal Of 

Ethnopharmacology, 116: 439—446  

Gopalakrishnan, L., Doriya, K. and Kumar, D. S. (2016). Moringa oleifera: A review on 

nutrient composition, medicinal properties, and uses. Journal of Food Science and 

Technology, 53(4): 1981-1993. 

Gopalakrishnan, L., Doriya, K., & Kumar, D. S. (2016). Moringa oleifera: A review on 

nutrient composition, medicinal properties, and uses. Journal of Food Science and 

Technology, 53(4): 1981-1993. 

Ihekoronye, A. I and Ngoddy, P. O. (1985). Evaluation of the nutrient and anti-nutrient 

composition of some Nigerian plants. Journal Of Food Science, 50(5): 1438-1441 

Ijarotimi, O.S.,  Adeoti, O.,  Ariyo, O.(2013).  Comparative study on nutrient composition, 

phytochemical, and functional characteristics of raw, germinated, and 

fermented Moringa oleifera seed flour. Food Science And Nutrition,  2(2): 452-463 

Kim, H. M.(2005) Do not put too much value on conventional medicines. Journal of 

 Ethnopharmacology,  3: 37-39 

Kiranawati, T.M., Nurjanah, N. (2014). Improvement of noodles recipe for increasing 

breastmilk: design of the Moringa oleifera. American Journal of Food Science and 

Technology. 3. 88-92. 

Kumar Jha, Y., Emire, S. A. and Mekam, F. (2013). Role of antinutrient factore in the food 

industry. 23 Beverage and food world, 1(2): 1-6. 

Kumar, N., Singh, V. and Chauhan, S. (2013). Moringa oleifera: A review of its medicinal 

and pharmacological properties. Journal of Medicinal Plants Research, 7(10):  671-

684. 

https://www.bing.com/ck/a?!&&p=39ce59230d8fa62c6dfe483c73c1e8980fa49da3059c408d80bfaa85ea9209b1JmltdHM9MTczNzA3MjAwMA&ptn=3&ver=2&hsh=4&fclid=2a598166-7fef-64d6-3c50-94117e9465ec&psq=Studies+of+Am.+J.+Food+Sci.+Technol&u=a1aHR0cHM6Ly93d3cuc2NpZXB1Yi5jb20vam91cm5hbC9BSkZTVA&ntb=1
https://www.bing.com/ck/a?!&&p=39ce59230d8fa62c6dfe483c73c1e8980fa49da3059c408d80bfaa85ea9209b1JmltdHM9MTczNzA3MjAwMA&ptn=3&ver=2&hsh=4&fclid=2a598166-7fef-64d6-3c50-94117e9465ec&psq=Studies+of+Am.+J.+Food+Sci.+Technol&u=a1aHR0cHM6Ly93d3cuc2NpZXB1Yi5jb20vam91cm5hbC9BSkZTVA&ntb=1


24 
 

Kumar, R., Varghese, S., Ramanmurthy, S., Varadarajan, S, Balaji, T. M., Karthick, B. P, and 

Thiagarajan, K. (2022), assessing the in-vitro antioxidant and anti-inflamatory 

activity of moringa oliefera lam. Crude extract. Journal Of Contemporary Dental 

Practice, 23: 437—442  

Leone, A., Fiorillo, G., Criscuoli, F., Ravasenghi, S., Santagostino, A., Fico, G. and  

Spadafranca, A. (2015). Nutritional and pharmacological properties of Moringa 

oleifera: An overview. Plant Foods for Human Nutrition, 70(3):  251-258. 

Mahmood et al. (2020): Determination of Oxalate Content in Moringa oleifera Leaves by Ion 

Chromatography. Journal of Chromatography and Separation Techniques, 11(2):  

1-6. 

Makkar, H. P, & Becker, K. (1996). Nutritional studies on Moringa oleifera leaves and pods. 

Journal of Agricultural and Food Chemistry, 44(10): 3150-3155. 

 Montagnac, J. A., Davis, C. R. and Tanumihardjo, S. A. (2009). Nutritional value of cassava 

for use as a staple food and recent advances for improvement. Comprehensive 

Reviews in Food Science and Food Safety, 8(3): 181-194. 

Okwu, D. E. (2004). Phytochemical composition and antioxidant activities of Vernonia 

amygdalina. Journal of Medicinal Food, 7(3): 261-266. 

Olson, M. E. (2002). Moringa oleifera: A review of the medical evidence for its nutritional, 

therapeutic, and prophylactic properties. Trees for Life Journal, 1(1): 1-18. 

Paikra, B.K, Dhongade, H.K.J, Gidwani B. (2017) phytochemistry and pharmacology 

of Moringa oleifera Lam. Journal of Pharmacopuncture,  20(3): 194-200.  



25 
 

Patriota, L. L. S, Ramos, D. B. M, Dos-santos, A, Silva, Y. A., Gama, M, Torres, D. J. L., 

Procopic, T. F. and De-oliveira, A. M. (2020). Antitumor activity of moringa 

oliefera ( drumstick tree) flower trypsin inhibitor (moft) in sarcoma 180-bearing 

mice. Food and Chemical Toxicology, 145: 111691 

Prabhu, K, Murungan, K.,Nareshkumar, A, Ramusubramanian, N. and Bragadeeswaran, S. 

(2011). Larvicidal and repellent potential of moringa oliefera lam. Against malaria 

vector, anopheles stephensi liston (insecta: Diptera: Culicidae). Asian Pacific 

Journal of Tropical Biomedicine 1:124—129 

Ramachandran, C.,  Peter,  K.V. and P.K. Gopalakrishnan, (1980). Drumstick (moringa 

oleifera): A multipurpose indian vegetable. Economic Botany, 34(3): 276--283  

Rani, N. Z., Kumolosasi, E., Jasamai, M., Jamal, J. A., Lam, K. W. and Husain, K. (2019). 

In-kvitro anti-allergic activity of Moringa oliefera  extracts and their isolated 

compounds. Bmc Complementary And Alternative Medicine, 19:361 

Rao, S. S., Rao, P. S., & Rao, M. E. (2018). Phytochemical analysis and pharmacological 

activities of Moringa oleifera: A review. Journal of Pharmacy and Pharmacology, 

70(8): 1113-1126. 

Sallau, B., Mada, S. B., Ibrahim, S. (2012). Effect of boiling, simmering and blanching on the 

antinutritional content of Moringa oleifera leaves. International Journal of Food 

Safety, 4(8): 1—6  

Sashidhara, K. V, Rosaiah, J. N., Tyagi, E., Shuka, R., Raghubir, R. and Rajendran S. M. 

(2009). Rare dipeptide and urea derivatives from roots of moringa oliefera as 

potential anti-inflamatory and antinociceptive agents. European Journal Of 

Medicinal Chemistry, 44(1): 432—436  

https://www.bing.com/ck/a?!&&p=d55ce3bd452e41e593992cad1c7c3370e1622ed3cb75949f35a4da437d6a398eJmltdHM9MTczNzA3MjAwMA&ptn=3&ver=2&hsh=4&fclid=2a598166-7fef-64d6-3c50-94117e9465ec&psq=Int.+J.+Food+Nutr.+Saf&u=a1aHR0cHM6Ly93d3cuaW5kZXJzY2llbmNlLmNvbS9qaG9tZS5waHA_amNvZGU9aWpmc25waA&ntb=1
https://www.bing.com/ck/a?!&&p=d55ce3bd452e41e593992cad1c7c3370e1622ed3cb75949f35a4da437d6a398eJmltdHM9MTczNzA3MjAwMA&ptn=3&ver=2&hsh=4&fclid=2a598166-7fef-64d6-3c50-94117e9465ec&psq=Int.+J.+Food+Nutr.+Saf&u=a1aHR0cHM6Ly93d3cuaW5kZXJzY2llbmNlLmNvbS9qaG9tZS5waHA_amNvZGU9aWpmc25waA&ntb=1


26 
 

Selle, P. H. and Cadogan, D. J. (2017). Sorghum: A cereal grain for the 21st century. Journal 

of Cereal Science, 75: 147-155. 

Shruthi, S. and Shenoy, K. B. (2022). Septilin: A versatile anticlastogenic, antigenotoxic, 

antioxidant and histoprotective herbo-mineral formulation on cisplatin-induced 

toxicity in mice. Mutation research, genetic toxicology and environmental 

mutagenesis. Biotechnology Reports, 10: 874—875 

Tang, S., Zhang, Y., Yang, B., Yang, H., Huang, L., Li, C. and Li, Z. (2022). Therapeutic 

effect of moringa oliefera lam. Leaves on constipation mice based on 

pharmacodynamics and serum metabonomics. Journal Of  Ethnopharmacology, 

282: 114644. 

Ugwoke Cec, Eze, K. A., Tchimene, M. A. and Anze, S. P. (2017). Pharmacognostic 

evaluation  and antimicrobial studies on Moringa oleifera lam. (moringaceae). 

International Journal  Of Pharmacuetical Science And Research, 8(1): 88-94 

Yang, R., Chang, L., Hsu, J., Weng,  B. B. C. Palada, M. L. and  Chadha, Levasseur, V. 

(2006). Nutritional and functional properties of moringa leaves from germplasm, to 

plant, to food, to health. Journal of the American Chemical Society, 14: 1-17. 

 

 

 

 

 

 


