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Abstract: The ethyl acetate, chloroform and methanolic extracts of the stem and root extracts of Alangium salviifolium 

were first screened for the presence of various bioactive compounds. Then these extracts were tested for their effect on 

diarrhoea causing microorganisms by using cup-plate method. All the extracts had exhibited a significant zone of 

inhibition when compared to the positive control and the negative control. The phytochemical analysis revealed the 

presence of secondary metabolites like steroids, terpenoids, saponins, flavonoids, alkaloids, glycosides and tannins in the 

extracts. 

 

INTRODUCTION 

The genus Alangium is distributed in the tropics and sub-tropics of the Old World. It comprises about 22 

species, which grow as trees or shrubs (J.D. Hooker, 1875). Alangium salviifolium is a deciduous tropical tree 

with thorny leaves. The different parts of this plant were reported to possess acrid, astringent, emollient, anti-

helminthic, diuretic and purgative properties (Kirtikar & Basu, 1994). The root is used for the treatment of 

leprosy and other skin diseases. It is also used as an antidote for several poisons (Rastogi & Mehrotra, 1993). 

The stem bark is used both as contraceptive and abortifacient (Murugan et.al., 2000) and also used in 

vomiting and diarrhea (Rastogi & Mehrotra, 1993).  

Diarrhea has long been recognized as one of the most important health problems in the developing countries 

(Snyder & Merson, 1982). Worldwide distribution of diarrhea accounts for more than 5-8 million deaths each 

year in infants and small children fewer than 5 years. In 2002, diarrhoea caused an estimated 13.2% of child 

deaths worldwide, mostly under the age of five in developing countries (Mathers et al., 2004). In India, there 

is a considerable increase in the number of cases of diarrhoea from 17,308 (year 2000) to 34,729 (year 2004) 

(Rajendra M Patter, 2005). It thus becomes important to identify and evaluate commonly available natural 

drugs as alternative to currently used anti-diarrhoeal drugs, which are not completely free from adverse side 

effects (Hardman and Limbird, 1992). Several studies have evaluated the effectiveness of some traditional 

medicines in treating diarrhea, in different continents (Offiah and Chikwinder, 1999; Mukherjee et al., 1998; 

Rani et al., 1999; Zavata et al., 1998).  

In the present study the root and stem, extracts were investigated for the presence of anti-diarrhoeal activity 

against diarrhea causing microorganisms.  

 

MATERIAL AND METHODS 

 Plant material 

The plant material for the study was collected from the outskirts of Visakhapatnam district, Andhra Pradesh in 

the month of November 2005 and was authenticated by Prof. M. Venkaiah, Dept of Botany, Andhra 

University, Visakhapatnam, Andhra Pradesh, INDIA. A voucher specimen (BGR-AS1) was deposited in the 

herbarium of Andhra University, Visakhapatnam. 

Extraction 

The stems (500g) and roots (500g) of Alangium saliviifolium was shade dried, pulverized into coarse powder 

and extracted in Soxhlet apparatus with methanol 95%. The extract was concentrated under reduced pressure, 

dried completely and weighed. The methanolic extracts were suspended in water (200 ml) for fractionation.    
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The aqueous methanol extract was washed with hexane solvent using separating funnel for 4 - 5 times. All the 

obtained hexane fractions were pooled, concentrated under vacuum by using Rota vapor, dried completely and 

weighed. 

The remaining aqueous methanol extracts were divided into two parts. While on part was washed with 

chloroform solvent the other part was washed with ethyl acetate using separating funnel. Four to five fractions 

from each part were obtained. Finally, all the chloroform fractions pooled into one fraction and all the ethyl 

acetate fractions pooled into anther fraction. Then these two fractions were concentrated under vacuum by 

using Rota vapor, dried completely and weighed (Anonymous Pharmacopoeia of India, 1980). 

The extract was stored in a refrigerator and a weighed quantity was suspended in dimethyl sulphoxide 

(DMSO) solution for the experiment.  

Phytochemical Analysis: 

1. Test for alkaloids: 3ml of each extract was evaporated to dryness and the residue was heated on a 

boiling water bath with 2N hydrogen chloride (5ml). After cooling the mixture was divided into two equal 

portions. One portion was treated with a few drops of Mayer’s reagent and the other with equal amounts of 

Wagner’s reagent (Kapoor et. al., 1969). The samples were then observed for the presence of turbidity or 

precipitate. 

2. Test for flavonoids: 5ml each of the extracts were treated with a few drops of concentrated hydrogen 

chloride and magnesium turnings (0.5g). The presence of flavonoids was indicative if pink/magenta-red color 

developed within three minutes (Somolenski et. al., 1972). 

3. Test for tannins: 10ml of each extract was evaporated and the residue was extracted by 10ml of hot 

0.9% sodium chloride solution, filtered and divided into three equal portions. Sodium chloride solution was 

added to one portion of the extract, 1% gelatin solution to a second portion and gelatin-salt reagent to the 3
rd

 

portion. Precipitation with the latter regent or with both the 2
nd

 and 3
rd

 reagents is indicative of the presence of 

tannins. 

Positive tests are confirmed by the addition of ferric chloride solution to the extract and should result in a 

characteristic blue, blue-black, green or blue-green color or precipitate (Segelman and Fransworth, 1969). 

4. Test for saponins: About 2.5g of the dried powdered sample was extracted with boiling water. After 

cooling, the extract was shaken vigorously to froth and was then allowed to stand for 15-20 minutes. A froth 

standing for more than 15 min indicates positive test for saponins. (Kapoor et. al., 1969). 

5. Test for glycosides: 5ml of each extract was treated with 2ml of glacial acetic acid containing one 

drop of ferric chloride solution. Then 1ml of concentrated sulphuric acid was added and observerd for a brown 

ring at the interface indicating the presence of a deoxysugar characteristic of cardenolides. A violet ring may 

appear below the brown ring, while in the acetic acid layer, a greenish ring may form just gradually 

throughout this layer (Trease & Evans, 1989). 

6. Test for steroids:  Dried powdered sample was extracted with chloroform. 2ml of acetic anhydride 

was added to 0.5ml chloroform extract. Then 1ml of concentrated sulphuric acid was added from the sides of 

the test tube. A reddish brown ring at the junction of two layers indicates positive test for steroids (Trease & 

Evans, 1989). 

7. Test for terpenoids: Dried powdered sample was extracted with chloroform. 2ml of acetic anhydride 

was added to 0.5ml chloroform extract. Then 1ml of concentrated sulphuric acid was added from the sides of 

the test tube. A red ring at the junction of two layers indicates positive test for terpenoids (Trease & Evans, 

1989). 

Test Organisms 

The following microorganisms causing diarrhea were purchased from IMTECH, Chandighar for the 

experimental. 

Escherchia coli, Enterobacter aerogens, Bacillus cereus, Shigella flexineria, Salmonella typhi and 

Enterobacter feacalis 
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Culture Media 

The media used for the growth of the test organisms was  Müeller-Hinton broth and Müeller-Hinton agar of Hi-

media Pvt. Ltd., Mumbai, India. 

Inoculum Preparation 

The test organisms were inoculated into liquid media (Müeller-Hinton broth) and incubated at 37
0
 C for 8-10 

hr for bacteria and 24 - 48hr for fungi. The suspensions were checked to provide approximately 10
5
- 10

7
 

CFU/ml. 

Antidiarrhoeal activity 

The plant extracts were tested for in-vitro antidiarrhoeal activity by cup-plate method ((Lutterodt et. al., 

2006)) using diarrhea causing bacterial strains. 

 Bacterial cultures each of 20µl was poured over the basal plates containing 25ml of Müeller-Hinton 

agar media in sterile 9 cm Petri plates and spread using L-shaped glass rod. Each of the extract (50 µl) was 

poured into the wells (4mm in size) bored with a sterile metal borer. The effect of the extracts were tested in 

triplicate. The plates were incubated at 37
0
C for 24 hr. Simultaneously, positive (chloramphenicol for bacteria 

& nistatin for fungi) and negative (DMSO) controls were tested for activity and the zones of inhibition were 

recorded.  

 

RESULTS AND DISCUSSION 

The phytochemical tests of the ethyl acetate, chloroform and methanol stem extracts showed the presence of 

steroids, terpenoids, alkaloids, carbohydrates, flavonoids, and tannins. The phytochemical investigation of the 

ethyl acetate, chloroform and methanol root extract showed the presence of steroids, alkaloids, flavonoids and 

terpenoids. The results were tabulated in Table 1. 

The minimum inhibitory concentration of the chloroform and methanol extracts of the stem and root of A. 

salviifolium was 50μg/ml against all the test organisms. The ethyl acetate stem extract of A. salviifolium stem 

has exhibited MIC of 200 μg/ml for Bacillus cereus and Salmonella typhi and MIC of 400 μg/ml for Shigella 

faxineria, Enterobacter fecalis, Enterobacter aerogenes and Escherichia coli. A. salviifolium root has 

exhibited MIC of 50 μg/ml for E.coli, 200 μg/ml for Salmonella typhi and Enterobacter fecalis and MIC of 

400 μg/ml for Shigella flexineria, Bacillus cereus, Enterobacter fecalis and Enterobacter aerogenes. The 

chloroform and methanolic extracts have exhibited a significant concentration dependent effect at 100 and 200 

μg/ml.  

Previously, saponins, reducing sugars, sterols, terpenes (Otshudi et. al., 2000), tannins (Mukherjee et. al., 

1980), flavonoids (Rehma and Wilcock, 1991) and alkaloids (Grichilda and Molly, 2001) were reported to 

possess anti-diarrhoeal activity.  Preliminary phytochemical tests revealed the presence of all the above 

constituents in stem and root extracts of A. salviifolium, which had shown a significant zone of inhibition 

against all the organisms. 

The current study supports the use of Alangium salviifolium to be used for the treatment of diarrhea by the 

folklore.  
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TESTS STEM EXTRACT ROOT EXTRACT 

 

Methanol Chloroform Ethyl 

acetate 

Methanol Chloroform Ethyl 

acetate 

Steroids + + - - - - 

Terpenes + + - + + - 

Saponin - - - - - - 

Steroidal Saponins - - - - - - 

Terpenoidal 

Saponins 

+ + - - - - 

Alkaloids + + + + + + 

Flavinoids + - + - - - 

Tanins + - + - - - 

Glycosides + - - + - + 

Carbohydrates + - - + - - 

Table 1: The phytochemical test results of the stem and root extracts of Alangium salviifolium 
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Plant Name Minimum inhibitory concentration (MIC) µg/ml 

 S.t S.f B.c E.f E.a E.c 

Stem       

Ethyl acetate 200 400 200 400 400 400 

 Chloroform 50 50 50 50 50 50 

  Methanol 50 50 50 50 50 50 

Root       

Ethyl acetate 200 400 400 200 400 50 

Chloroform 50 50 50 50 50 50 

Methanol 50 50 50 50 50 50 

Chloramphenicol 50 50 25 50 25 25 

DMSO >800 >800 >800 >800 >800 >800 

 

S.t=Salmonella typhi, S.f=Shigella flexineria, B.c=Bacillus cereus, E.f = Enterobacter fecalis , E.a = 

Enterobacter aerogenes; E.c=Escherichia coli  “-“ = No activity 

#Values are the average of triplicate; Includes the cup diameter (4mm) 

Table 2: Minimum inhibitory concentration the ethyl acetate, chloroform and methanolic stem and root 

extracts of A. salviifolium against Diarrhea-causing microorganisms. 

 

 

Plant Concentration (µg/ml) Diameter of Zone of Inhibition
#
 (mm) 

  S.t S.f B.c E.f E.a E.c 

Stem          

       Ethylacetate 100 

200 

13 

21 

- 

- 

12 

24 

- 

- 

- 

- 

- 

- 

Chloroform 100 

200 

13 

27 

14 

30 

14 

22 

14 

30 

10 

18 

18 

26 

Methanol 100 

200 

14 

28 

20 

35 

13 

23 

20 

35 

17 

25 

18 

25 

Root        

Ethylacetate 100 

200 

- 

11 

- 

- 

- 

- 

- 

11 

- 

- 

8 

14 

Chloroform 100 

200 

09 

16 

16 

22 

- 

- 

16 

22 

08 

15 

09 

17 

Methanol 100 

200 

15 

30 

18 

26 

13 

26 

18 

26 

13 

24 

23 

39 

Chloramphenicol 50 15 14 20 15 20 22 

DMSO 200 - - - - - - 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

S.t=Salmonella typhi, S.f=Shigella flexineria, B.c=Bacillus cereus, E.f = Enterobacter fecalis , E.a = 

Enterobacter aerogenes; E.c=Escherichia coli  “-“ = No activity 

#Values are the average of triplicate; Includes the cup diameter (4mm) 

 

Table 3: Anti-diarrheal activity of the ethyl acetate, chloroform and methanolic stem and root extracts 

of A. salviifolium  by Cup- plate method 

 


