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ABSTRACT 
The objective of present study was to evaluate in vivo anti-diarrheal potential of Moringa oleifera leaves. 
Sample was analyzed for quantative estimation of phytochemicals and anti-diarrheal activity of ethanol 
extract, at 150 and 300 mg/kg body weight (b.w) was investigated using castor oil induced model. Study 
reveals that protein was maximum in leaves (23.35%) followed by fiber, starch, oil, sugar, alkaloid, tannin, 
flavanoid and phenolic. At dosages of 150 and 300 mg/kg b.w extract showed significant (p<0.01) activity, 
as compared to control. In course of observation for 4 hr, oral dose of 300mg/kg b.w showed remarkable 
dose dependent delay in onset of copious diarrhoea, decrease in the frequency of purging, weight of wet 
stools, weight of total stool and percentage protection. Study, thus signifies the potential clinical effect of 
extract in disease and needs to be extended further for activity guided extraction/isolation of the active 
chemical moiety. 
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1. Introduction 
Moringa oleifera Lam. (Moringaceae) is a small- to medium-sized tree, abundantly found in 
almost all over the plains of India. It is mentioned as “Shigon” in the “Shushruta Samhita”, 
supporting the evidence that cultivation of this tree in India was dates back to thousands of 
years. Several parts of the specie were used in tribal/traditional medicine for the diseases like 
sores, dysentery, pneumonia, cancer, etc. Moringa contains various phytochemicals, some of 
which are of high interest because of their medicinal values; in particular this plant is rich in a 
fairly unique group of glycoside compounds called as glucosinolates and isothiocyanates.  
In developing countries, a majority of people living in rural areas almost exclusively use 
traditional medicine in treating all sorts of diseases including diarrhea, which is very common 
and recurring disease in community [1-3]. Diarrhea is a major health problem especially for 
children under the age of 5 and up to 17% of infected children die off with this disease. 
Worldwide distribution of diarrhea accounts for more than 5-8 million deaths each year in 
infants and children below 5 years especially in developing countries [4]. According to W.H.O. 
estimates, about 7.1 million deaths were caused by diarrhea [5]. It is therefore important to 
identify and evaluate available natural alternatives to currently used anti diarrheal drugs, which 
are not always free from adverse effects[6]. Literature suggested that some parts of this species 
had potential as an anti diarrheal agent. A study on anti diarrheal activity of Moringa roots had 
reported earlier [1]. In other experiments anti diarrheal activity in methanol, aqueous and 
hydroalcoholic extract of M. oleifera leaves were also evaluated [7, 8]. Some studies were also 
carried out on antibacterial activity of various parts of species [9-11], which includes assay on 
coliform bacteria (major causative microorganism for diarrhea), also [12]. In similar series of 
action an attempt has been made to analyze the various phytochemicals present in the leaves and 
to evaluate the activity potential in ethanol extract of M. oleifera leaves through castor oil 
induced model in experimental animals.  
 
2. Materials and Methods 
2.1 Drugs 
Doses of the extract (Test) was selected as 150 mg/kg (T1) and 300 mg/kg (T2) b.w on the basis 
of toxicity studies, which was observed at maximum dose of 5000 mg/kg b.w. Loperamide 
hydrochloride is used as standard drug.  
 



 

 

~ 44 ~ 

Journal of Pharmacognosy and Phytochemistry 

0.5% Carboxy Methyl Cellulose (CMC) in distilled water is used as 
vehicle to make suitable dilutions of standard and extract[1, 13, 14]. 
All the chemicals and reagents (AR grade) are purchased from 
Sigma-Aldrich. 
 
2.2 Plant material 
Fresh leaves of Moringa oleifera were collected from Lucknow 
cantonment, authenticated and deposited in institute’s herbarium 
[LWG 97845]. Sample was shade dried, grinded and sieved (40 
mesh) to get uniformly coarse powder. 
 
2.3 Phytochemical characterization 
Quantification of various phytochemicals viz. Sugar & Starch[15], 
Oil[15], Tannin[16], Phenolic & Flavonoid[17], Fiber[18], Total 
protein[19] and Crude alkaloid content[20] were determined in M. 
oleifera leaves. 
 
2.4 Preparation of extract and preliminary phytochemical 
screening 
Powdered sample (500 g) was initially macerated for 7 hr with 
petroleum ether (40-60 °C) to remove the fatty component and then 
subjected to alcohol (absolute ethanol, 99.99%) as a solvent for 7 
days (Temp. 27±2 °C) with intermittent shaking. Crude extract was 
filtered and dried under reduced pressure at 40 °C.  
Qualitative estimation of carbohydrates, proteins, alkaloids 
flavanoids, tannins, saponins, steroids, anthraquinones and 
cyanogenic glycosides were performed as per standard procedures 
[21, 22] in ethanol extract of leaves. 
 
2.5 Experimental animals 
Animals (Sprague-Dawley rats)   of    125-175 g    were   selected    
and randomly divided into six groups (n=6) for screening. Two 
groups for test doses (150 and 300 mg/kg) of ethanol extract, while 
one   each   for    standard drug   and   control   respectively. 
Animals were placed in cages, fed with standard diet and water 
(Temp 27±2 °C). Before treatment animals were fasted overnight 
of food but not water [23]. Conditions were maintained as per animal 
ethical committee guidelines. 
 
2.6 Castor oil-induced model 
The animals were divided into four groups of 6 animals each. The 
group 1 served as the control and received 0.5% CMC suspended 
in distilled water. The next three groups received castor oil (Paras 
Chemicals) in the dose of 1 ml per animal p.o. [24]. Half an hour 
after castor oil administration, group 2 and 3 receive extract at dose 
of 150 and 300 mg/kg body weight, p.o. and the group 4 receive 
Loperamide (3 mg/kg; p.o.) respectively. Following their 
administration, the animals were placed separately in acrylic cages 
with filter paper, which was changed every hour. The severity of 
diarrhoea was assessed each hour till 4 h. The total number of 
faeces (dry and wet stool) and diarrhoeal faeces (wet stool) 
excreted in record time were scored and compared with control 
group. The total score of diarrhoeal faeces of control group was 
considered that of 100%. The results were expressed in percentage 
of inhibition [23, 25, 26]. 
 
2.7 Statistical analysis: Results obtained from the study were 
expressed as mean ± SEM. The data were analyzed using one-way 
ANOVA followed by Dunnett’s test. Results were considered 
significant when P<0.01. 
3. Results  

The study supports the presence of various phytochemicals in M. 
oleifera leaves as shown in  figure 1 and there quantification 
reveals that protein content was found to be highest (23.35%) 
followed by fiber, starch, oil, sugar, alkaloid, tannin, flavonoids 
and phenolic i.e. 23.35, 16.94, 9.86, 9.21, 4.81, 1.8, 1.78, 1.46, 0.65 
% respectively. This depicts the nutritional importance and socio-
economic use of leaves apart from edible fruits, more in rural and 
under-nourished part of the world. M. oleifera leaves when treated 
with ethanol, yielded 9.75% of extract on weight basis. Qualitative 
estimation of phytochemicals in ethanol extract of leaves as 
summarized in table 1 shows the presence of carbohydrate, protein, 
steroid, flavonoids, tannin, alkaloid and glycosides.  
 

 
Fig 1: Quantitative estimation of phytochemicals presents in M. oleifera leaves. 

 
Table 1: Preliminary phytochemical screening of Moringa leaves (alcoholic) 

extract. 

Chemical tests M. oleifera leaves    
    (ethanol extract) 

1) Carbohydrate + 
2) Protein + 
3) Steroid + 
4) Flavonoids + 
5) Tannin + 
6)Alkaloids + 
7) Glycosides: 
     a)Coumarin 
     b)Saponin 
     c)Cardiac 
     d)Anthraquinone 
     e)Cynogenetic 

 
                     - 
                     + 
                     - 
                     + 
                     + 

                     +: Present, - : Absent 
 
In vivo screening as in table 2 showed that ethanol extract of M. 
oleifera leaves produced a statistically significant (p < 0.01) anti 
diarrheal activity. The onset of diarrhea is delayed, after 
administration of doses i.e. 52 and 62 min for 150 and 300 mg/kg 
b.w respectively and is significant to that of control, which shows 
diarrheal symptom only after 40 min. In the course of observation 
for 4 hrs after castor oil administration, all the animals in tested 
groups which previously produces copious diarrhoea, shows 
decrease in frequency of purging (reduction in no. of wet stool and 
total no. of stools), weight of wet stools and weight of total stool. 
Mean no of wet stool in control, standard and test doses were 
shown in Figure 2 and are observed that frequency of wet stool 
decreases as dose increases. In selected doses of 150 and 300 
mg/kg b.w percentage inhibition was found to be 37.50 and 43.75% 
respectively as compared to control (100%) and standard 
Loperamide, having 81.25% inhibition respectively as represented 
in figure 3). 

Table 2: Effect of Moringa leaves (ethanol extract) in castor oil induced diarrhea model for control, standard & test groups 
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Groups Dose 
(mg/kg) 

Onset of 
Diarrhea 

(min) 

Mean number 
of total stools 

Weight of 
wet stools 

(gm) 

Weight of 
total stools 

(gm) 
Control -- After 40 9.5±0.35 0.290 0.320 

Standard 3 After 67 2±0.70 0.070 0.112 

Test groups 150 (T1) After 52* 7±0.70 0.095 0.130 
300 (T2) After 62* 6.5±0.35 0.135 0.195 

Values are expressed as mean ± S.E.M (n=6). *P<0.01 when compared with control.
 

 
Fig 2: Graphical representation of mean no. of wet stools for all groups. (Test doses 

were compared with control at P<0.01). 
 

 
Fig 3: Percentage inhibition of diarrhoea in control, standard and test doses. 

(*P<0.01, when compared with control). 
4. Discussion 
The result of present study would suggest that ethanolic extract of 
M. oleifera leaves exhibit significant action against castor oil 
induced diarrhea. Castor oil causes diarrhoea due to its active 
metabolite, ricinoleic acid [27, 28], which stimulate peristaltic activity 
in small intestine, leading to changes in the electrolytic 
permeability of the intestinal mucosa and thus increases the volume 
of intestinal content by preventing the reabsorption of water. The 
liberation of ricinoleic acid also results in irritation and 
inflammation of intestinal mucosa leading to release of 
prostaglandins and autocoids [13, 29]. Loperamide at present is one of 
the most efficacious and widely employed anti diarrheal agents and 
effectively antagonizes the action of castor oil due to its 
antimotility and antisecretary property.  
Since the alcoholic extract successfully inhibits the castor oil 
induced diarrhoea, the action might be via anti-secretary 
mechanism. The significant reduction in frequency of defecation, 
number of wet stool, mean stool count, weight of wet stool and 
weight of total stool signifies the efficacy of ethanolic extract of 
moringa leaves as an effective anti diarrheal agent. Traditionally 
heelers and common man uses alcoholic decoction of various herbs 
to cure the disease and this is in fact the reason to analyze the anti 
diarrheal activity in ethanol extract.    In addition to this it is well 
reported that several group/classes of phytochemicals have anti 
dysenteric and antidiarrhoeal property i.e. tannins, alkaloids, 

saponins, flavanoids, sterols/triterpenoids, reducing sugars and 
anthraquinone glycosides, especially known for their laxative 
effect. Thus the presence of tannin, alkaloid, flavonoids, sugar and 
anthraquinone may be the underlying cause of mechanism. Beside 
this the potentiating action may also be due to denatured proteins, 
which form protein tannates, these complexes of tannin make the 
intestinal mucosa more resistant and therefore reduces the secretion 
[30]. Thus the overall possible mechanism of action may be due to 
anti secretary mechanism. 
 
5. Conclusion 
Present investigation revealed that alcoholic extract of M. oleifera 
contains pharmacologically active phyto molecule(s) with potential 
anti diarrhoeal properties and can be used as non-specific anti 
diarrhoeal agent. Since the extract contains a range of compounds, 
the observed activity may be due to single chemical moiety and/or 
group of therapeutically active components like protein, flavonoids, 
tannin etc. which may adds to underlying cause of the action. 
Hence, further extensive and elaborated studies are needed to 
extract and isolate the bioactive compound (s) for better 
understanding of such actions in more scientific manner.   
 
6. Acknowledgement 
The authors are thankful to the Director NBRI for providing 
facilities and encouragement throughout the work. Thanks to the 
technical staff for their support. 
 
7. Reference 

1. Saralaya MG, Patel P, Patel M, Patel S, Patel AN. 
Antidiarrhoeal Activity of Methanolic Extract of Moringa 
Oleifera Lam. Roots in Experimental Animal Models. Int 
J Pharm Res 2010; 2:35-9. 

2. Goyal BR, Agrawal BB, Goyal RK, Mehta AA. 
Phytopharmacology of Moringa oleifera Lam. an 
overview. Nat Prod Rad 2007; 6:347-53. 

3. Patel S, Thakur AS, Chandy A, Manigauha A. Moringa 
oleifera: A Review of medicinal and Economical 
importance to the health and nation. Drug Invention 
Today 2010; 2:339-42. 

4. Fauci AS, Bravanwold E, Isselpcker K, Wilson JD, 
Kasper DL. Harrison’s Principles of Internal medicine. 
Vol. 1, McGraw Hill Company, New York, 1993, 236-42.  

5. Park k. Park’s textbook of preventive and social medicine. 
Banarsidas Bharat Publishes, Jabalpur, India, 2000, 172-
175. 

6. Hardman JG, Limberd LE. The Pharmacological basis of 
therapeutics. In Goodman and Gilman’s. Mcgraw Hill, 
New York, 1992, 914-31. 

7. Lakshminarayana M, Shivkumar H, Rimaben P, Bhargava 
VK. Antidiarrhoeal activity of leaf extract of Moringa 
Oleifera in experimentally induced diarrhoea in rats. Int J 
Phytomed 2011; 3:68-74. 

8. Choudhury S, Sharan L, Sinha MP. Antidiarrhoeal 
Potentiality of Leaf Extracts of Moringa oleifera. British J 



 

 

~ 46 ~ 

Journal of Pharmacognosy and Phytochemistry 

App Sci Tech 2013; 3(4):1086-1096. 
9. Rahman MM, Mominul M, Islam S, Sharmin SA, Islam 

MS et al. Antibacterial activity of leaf juice and extracts of 
Moringa oleifera Lam. against some human pathogenic 
bacteria. CMU J Nat Sci 2009; 8:219-227. 

10. Bukar A, Uba A & Oyeyi TI. Antimicrobial Profile of 
Moringa Oleifera Lam. Extracts against some Food Borne 
Microorganism. Bayero J Pure Appl Sci; 3:43-8. 

11. Talreja T. Screening of Crude Extract of Flavanoids of 
Moringa oleifera against Bacterial and Fungal Pathogen. J 
phyto 2010; 2:31-3. 

12. Rahman MM, Akhter S, Jamal MAHM, Pandey DR, 
Haque MA et al. Control of Coliform Bacteria Detected 
from Diarrhea associated Patients by extract of Moringa 
oleifera. Nepal med college J 2010; 12:12-19. 

13. Galvez J, Zarzuelo A, Crespo ME,  Lorente MD, Ocete 
MA et al. Anti Diarrhoeal Activity of Euphorbia Hirta 
Extract  and Isolation of an Active Flavonoid Constituent. 
Plant Med 1993; 59:333-36. 

14. Adedapo AA, Mogbojuri OM, Emikpe BO. Safety 
Evaluation of the Aqueous Extract of the Leaves of 
Moringa oleifera in Rats. J Med Plants Res 1993; 3:586-
91.   

15. Anonymous. The Ayurvedic Pharmacopoeia of India, Vol-
2, Government of India, Ministry of Health and Family 
Welfare, New Delhi, 165, 1989, 17-8. 

16. Anonymous. Official Methods of Analysis of    
Association of official Analytical Chemists, Virginia, US, 
1984. 

17. Bray   HC, Thorpe WV. Analysis of Phenolic Compounds 
of Interest in Metabolism. Meth Biochem Anal 1954; 
1:27-52.  

18. Mukherjee PK. Quality Control of Herbal Drugs 
formulation, an approach to evaluation of herbal drug 
formulations. Galaxy printers, Business Horizons, New 
Delhi, 2008. 

19. Lowry OH, Rosebrough NJ, Farr AL, Randall RJ. Protein 
measurement with the Folin phenol reagent. J Biol Chem 
1951; 193:265. 

20. Harborne JB. Phytochemical Methods. Chapman and Hall, 
London, 11-21, 1973.   

21. Kokate CK, Purohit AP. Text book of Pharmacognosy. 
Nirali Prakashan, India, 1-14, 593-97, 2004. 

22. Trease G, Evans M. Pharmacopeial and related drugs of 
biological origin. In: A Textbook of Pharmacognosy. WB 
Saunders, Landon, 2001, 262-70. 

23. Vogel HG. Drug discovery and evaluation: 
Pharmacological Assay, Spinger publication, Germany, 
2002.  

24. Doherty SS. Inhibition of Arachidonic Acid Release 
Mechanism by which Glucocorticoids Inhibit End toxin-
Induced Diarrhoea. Brit J Pharm 1981; 73:549-554. 

25. Zaval MA, Pera  ZS, Perez P, Vargan R, Perz RM. 
Antidiarrhoeal activity of Waltheria anorlana, Commelina 
coelestis and Alternanthera repens. J  Ethnopharm 1998; 
61:41-47. 

26. Adeyemi OO, Akindele AJ, Ogunleye EA. Evaluation of 
Anti Diarrhoeal Effect of Sansevieria liberica Gerome & 
labroy (Agavaceae) Root Extract. J Ethnopharm 2009; 
459-463. 

27. Ammon PJ, Thomos, Philips S. Effects of oleic and 

ricinoleic acid net jejuna water and electrolyte movement. 
J Clin Invest 1974; 53:374-379. 

28. Watson WC, Gordon R. Studies on digestion absorption 
and metabolism of castor oil. Biochem. Pharmacol 1962; 
11:229-236. 

29. Pierce NF, Carpentor CCJ, Ellior H, Greenough WB. 
Effect of Prostaglandin, theophylline and cholera exotoxin 
upon transmucosal water and electrolyte movement in 
canine jejunum. Gastroenter 1971; 60:22-32. 

30. Tripathi KD. Essentials of Medical Pharmacology. Jay pee 
brothers Medical Publishers Ltd, 610-620. 

 
 
 
 
 
 
 
 
 


