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ABSTRACT Terminalia chebula is known as “Haritaki” belong to the family Combretaceae. It is also known as Mother of all 
healing. It has antifungal, antibacterial, anticarcinogenic, antidiabetic, antiproliferative, antiarthritic, anticaries 

and having multiprotective effect such as hepato-protective, pulmonary-protective, renal-protective, radio-protective, cyto-
protective and cardio-protective effects. Multiple drug resistance has developed due to indiscriminate use of commercial 
antimicrobial drugs commonly used in the treatment of infectious diseases. Now a day’s multiple drug resistance has devel-
oped due to indiscriminate use of commercial antimicrobial drugs commonly used in the treatment of infectious disease. In 
addition to this problem, antibiotics are sometimes associated with adverse effects on the host including hypersensitivity, 
immune-suppression and allergic reactions. This situation forced scientists to search for new antimicrobial substances and 
these fruits are beneficial for the five senses as they improve their receiving powers. Phytochemical screening was done to 
know the major phytoconstituents present in the plant material, Disc diffusion method was used for antibacterial suscep-
tibility testing, FT-IR and organic analysis also done to identify the functional groups. Hence this results demands further 
research to unfold its therapeutic values. 

1. Introduction:
Terminalia chebula belong to the family of Combretaceae. 
Haritaki is also known as “King of medicines” in Tibet. They 
are listed at the top of the Ayurvedic Materia Medica for its 
extraordinary healing powers and it is referred as mother of 
all healing. Hindus use these fruits in worshipping. Tradition-
ally Terminalia chebula is used to cure fever, cough, diahor-
rea, gastroenteritis, skin diseases, candidiasis, urinary tract 
infection and wound infections. In ayurveda, fruits are used 
as antimicrobial (1), antioxidant, anti-inflammatory, wound 
healing, stomachic, laxative, tonic, carminative, expectorant, 
antihelminthic, antidescentric. 

Terminalia chebula have been investigated for potential ac-
tivity against certain human cancer cell lines (2). In combina-
tion with E. officinalis and T. chebula, T. bellirica reduced cho-
lesterol-induced atherosclerosis in rabbits (3). Phytochemical 
analysis of T. chebula shows the presence of gallic acid, ellag-
ic acid, tannic acid, ethyl gallate, chebulic acid, chebulagic 
acid, corilagin, mannitol, ascorbic acid and other compounds 
(4).  One source lists  T. chebula  as having 32% tannin con-
tent (5). Thus phytochemical analyses of T. chebula  extract 
composition are necessary and provide useful information. 
The nature of the extracting solvent is the most important 
factor in the extraction of antioxidants (6). Polar solvents and 
alcoholic solutions frequently provide satisfactory extract, 
and the most suitable for plant extractions are methanol, wa-
ter, and ethanol (7). One of the more alarming recent trends 
in infectious diseases has been the increasing frequency of 
antimicrobial resistance among microbial pathogens causing 
nasacomial and community acquired infections. Commonly 
found bacteria which causes urinary tract infections includes 
Staphylococcus aureus, Psuedomonas aeruginosa, Klebsiella 
pneumonia and others (8). The natural products of higher 
plants may possess a new source of antimicrobial agents with 
possibly novel mechanism of action (9). They are effective 
treatment of infectious diseases, while simultaneously miti-
gating many of the side effects that are often associated with 
synthetic antimicrobials (10). 

2. Materials and Methods
2.1 Sample Collection and authentication
Fresh fruits were collected from Atthipattu, Thiruvannamalai, 

Tamilnadu, India. Further it was identified and authenticat-
ed with voucher specimen No.VEA/OO1/2013 by Dr. John 
Britto, Rapinet Herbarium, St. Joseph’s College Trichy, Tamil-
nadu, India. The quantitative estimation of primary metabo-
lites was carried out using various protocols for the analysis of 
carbohydrate (11), Protein (12) and Lipids (13).

2.2 Preparation of extracts
Terminalia chebula  fruits were shade dried, deseeded and 
pulverized into fine powder using a stainless steel blender. 
Extracts were prepared by using Soxhlet extractor and 95% 
ethanol filtrates were individually pooled and each solvent 
removed at 40°C, under reduced pressure by rotary evapo-
rator. The methanolic, ethanolic and aqueous extracts were 
subjected to preliminary screening of various plant constitu-
ents (14). 

2.3 Preparation of Microorganism
The bacterial strains used in this study were gram positive 
bacteria - Staphylococcus aureus (MTCC 3160) gram nega-
tive bacteria- Psuedomonas aeruginosa (MTCC 1934) and 
Klebsiella pneumoniae (MTCC 4030) procured from MTCC, 
Chandigarh, India. All chemicals media components and an-
tibiotic impregnated discs were used in this study from Hi 
Media, Mumbai, India.

2.4 Preparation of Medium
As we procured cultures from MTCC following their sugges-
tion nutrient agar media had been used for Staphylococcus 
aureus and Psuedomonas aeruginosa, LB medium for Kleb-
siella pneumoniae these microbes were sub-cultured and 
used for the antibacterial activity.

2.5 FT-IR analysis
Fourier Transform Infrared Spectroscopy (Themo Scientific 
Nicolet 1S5 FT-IR Spectrometer) study was carried out in 
the Department of Chemistry, Annamalai University, Chid-
ambaram, Tamilnadu, India to identify the functional groups 
present in Terminalia chebula adsorbents of 4000-600 cm-1 
range. The adsorption capacity of adsorbent depends upon 
porosity as well as chemical reactivity of functional groups at 
the adsorbent surface (15). 
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3. Results
The aqueous extract of Terminalia chebula was subjected 
to photochemical screening and revealed the constituents 
such as alkaloids, flavanoids, saponins, tannins, polysterols, 
glycosides, carbohydrates, proteins and aminoacids were 
present. Antibacterial activity against gram negative bacteria 
Psuedomonas aeruginosa, Klebsiella pneumonia and gram 
positive bacteria Staphylococcus aureus also tested and 
these were susceptible to the selected extract of Terminalia 
chebula. FTIR technique and organic analysis also done to 
identify the functional groups present in the sample.

Table:1 Phytochemical Screening of Terminalia Chebula 
fruit extract
Phytochemicals Inference

Test For Alkaloids
Wagners Test
Mayers Teat

+++                                                                   
++

Test for Flavanoids
Alkaline Reagent Test ++

Test for Carbohydrates
Molisch’s Test +++

Test for Glycosides
Legal’s Test +

Test for Saponins
Reaction with lead Acetate 
Test ++

Test for Tannin 
Ferric Chloride Test
Lead Acetate Test
Reaction with Potassium 
Dichromate 

+++                                                                    
+                                                                   
++

Test for Proteins and Ami-
noacids
Ninhydrin Test
Biuret Test

+                                                                  
+

Polyphenols 
Ferric Chloride & Potassium 
Ferric Cyanide +++

Test for Quinone
Reaction with Sodium Hydrox-
ide +

Test for Caumarin
Reaction with Sodium Hydrox-
ide +

Table:2  Macromolecules of T. chebula from various sol-
vents

Solvents
Ac-
etone 
(mg/
dl)

%                                                                                                                              
Metha-
nol 
(mg/
dl)

%
Aque-
ous 
(mg/
dl)

%     

Carbohy-
drate 17.7 28 21.3 34 24.36 38 21.12 2.72

Protein 12.7 29 10.3 24 20.7 47 14.57 4.44
Lipids 10.3 26 12.7 31 17.2 43 13.40 2.86

Table:3 Antibacterial activity of Terminalia  chebula  from 
various solvents

Test 
Sam-
ples  
and Ex-
tracts

Zone of Inhibition (mm)
Gram 
Posi-
tive

% Gram Negative
    

S. au-
reus % P. aerugi-

nosa % K. pneu-
moniae %

Ac-
etone 10.00 33.05 10.25 33.88 10.00 33.05 10.08 0.12

Metha-
nol 10.75 27.38 10.75 27.38 17.75 45.22 13.08 3.30

Aque-
ous 10.00 10.91 11.00 33.58 11.75 35.87 10.92 0.72

Antibi-
otic 10.00 23.25 14.00 32.55 19.00 44.19   14.3          

3.68

Table:4 FTIR peaks of Terminalia chebula fruit extract

Func-
tional 
Group

OH 
Alco-
hol

CH 
Al-
kane

C=O 
Car-
bonyl 
Group

NH 
Amide

NO 
Nitro

C=C 
Aro-
matic

CF 
Alkyl 
Halide

=C-H 
Alkene

W
av

e-
le

ng
th

 

33
87

.2
5 

29
25

.7
9,

 
28

55
.0

7

17
78

.5
1,

 
17

21
.0

9,
 

17
10

.0
1

16
19

.0
3

15
34

.7

14
66

.2
2

14
77

.0
5

13
45

.0
2,

 
12

09
.2

4,
 

10
34

.6
7

87
1.

78
. 

76
4.

95
, 

67
1.

81

Fig:1 FTIR study for KBr absorption from 600-4000nm

Table:5 Systematic organic analysis for functional groups     

S.No Experiment Observation Inference

1 Aromaticity Smoky flame Aromatic com-
pounds

2 Solubility Soluble in NaHCo3 Acidic

3 Test for Un-
saturation

Decolorized with 
precipitation

Phenol or aro-
matic amine

4 Sodium Fu-
sion Test Green colour Nitrogen

5 Test for Acids Red colour Acid

6 Test for 
Phenol Dark green colour Phenol

7
Test for 
Carbonyl com-
pound

Yellow precipitate Aldehydes or 
Ketones

8 Fehling’s Test Reddish brown 
precipitate Aldehyde

9
Tollen’s 
Reagent Test 
(Legal Test)

Purple colour. Ketone

10 Test for Esters White precipitate
Presence of es-
ter or aromatic 
acid

11 Test for amine Red ring formation Aromatic pri-
mary amine

12 Test for amide Smell of Ammonia Aromatic Amide

13 Test for di-
amide Violet colour Diamine (Urea)

14 Molisch’s Test Deep violet colour Carbohydrate

4. Discussion
Terminalia chebula has the phytoconstituents such as tan-
nin, flavanoids, alkaloids, carbohydrate, glycosides, sapo-
nins, protein, aminoacid, polyphenol, quinine, and caumarin 
have shown in Table:1 describes the degree of present car-
bohydrate, tannin and alkaloids were remarkably present. 
Tannin content of Terminalia chebula largely depends on its 
geographical location (16).  Macromolecules explicitly car-
bohydrate, protein and lipids were tested with methanol, 
acetone and aqueous quantitatively and it is displayed in 
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Table:2. Among that aqueous extract has higher percentage 
and standard deviation of carbohydrate, protein and lipids 
such as 38%, 47% and 43% and 2.72, 4.44, 2.86 respectively. 
Sugars are reported to possess freeze resistance in plants 
(17). Protein hydrolyses from various sources and reported 
to possess antioxidant activity (18). Lipid has been used in 
compounding of pharmaceutical and cosmetic preparations. 
Various lipids and related compounds have been extensive-
ly studied for their growth inhibitory effect on pathogenic 
strains (19). 

Table:3 shows the extract of T.chebula have activity on 
S.aureus, P.aeruginosa  and K.pneumoniae. From that 
strongest inhibitory zones are Klebsillae pneumoniae 
Methanol (17.75mm), aqueous(11.75mm) and aqueous 
P.aeruginosa(11mm) and its percentage 45.22%, 35.87%, 
33.58% correspondingly. From that methanol extract has 
more efficiency than the other solvents, the extract of Termi-

nalia chebula showed broad spectrum of antibacterial activ-
ity (20). In order to evaluate the functional group FTIR tech-
nique has done in the corresponding retention time is shown 
in table:4 and Figure:1. T.chebula has the functional groups 
such as OH, CH, C=O, NH, C=C, CF, =CH respectively and 
it is again confirmed with organic analysis which is shown in 
Table:5 and Table:1 polyphenols, Tannin, carbohydrate are 
richly present with the peak of 3387.25 cm-1, 1778.51 cm-1, 
1721.09 cm-1 and 1710cm-1.

5. Conclusion
From the above study we conclude that different fractions of 
Terminalia chebula were found to inhibit the growth of dif-
ferent types of organisms in a very selective manner. There-
fore further studies on the extract are needed to pinpoint the 
findings. This report may serve as a footstep on this aspect 
to evaluate organelle protective effect with the aid of animal 
models. 
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