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ABSTRACT: Terminalia chebula is a popular medicinal plant according to Ayurveda for its broad
spectrum medicinal value including in the treatment of wound healing. Fruit extracts in aqueous as well
as in various solvents like Acetone, Ethanol and Methanol were analyzed to testing its antibacterial
activity against 16 Methicillin Resistant Staphylococcus aureus (MRSA). The analysis was carried out by
taking the extracts at a concentration of 500mg/ml and their activities were recorded by zone of inhibition
as produced by disc diffusion method. Maximum zone was observed (20 to 25mm) in all the tested
extracts, in microdilution assay revealed that the bactericidal values for in the range of 0.24 to 7.81mg/ml.
Phyto-chemical analysis of Terminalia chebula extracts showed the presence of secondary metabolites like
Alkaloid, Flavonoid, Terpenoid and Tannin. The chromatography analysis has revealed the presence of
Aminoacid, Phenolic compound and aromatic compound as functional groups in Terminalia chebula.
These findings indicate that the Terminalia chebula possesses a potential antibacterial activity against
MRSA.
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INTRODUCTION:

Pathogens that infect wounds can be part of normal flora or acquired from the hospital environment or
other infected patients. Staphylococcus aureus, being the normal microbial flora of the skin, is one of the
commonest causes of wound infections. Its increasing incidence is a growing concern with emergence of
virulent, antibiotic resistant strains in the community settings. Most infections are caused by aerobic bacteria
including Staphylococcus aureus., Pseudomonas spp., Klebsiella spp and Proteus spp in wounds (Singh et al.,
2012). Wound patients have been shown the potential to become colonized and infected more readily than other
patients due to deprivation of mechanical barrier provided by the skin and mucous membrane as well as the
depression of immunological response (Revathi et al., 1998). Infection outbreaks have been reported from burn
wards, nurseries, intensive care units as well as in clinical and surgical patients and due to misuse of antibiotics,
lack of hand washing, irresponsible nursing care and presence of carriers among the hospital staff (Zermina et
al., 2012).

During the past decade, there has been a dramatic increase in the proportion of S. aureus isolates that
are resistant to methicillin and other commonly used antibiotics. The drug resistant strains are arising rapidly
and thus making the treatment difficult. As a result, Methicillin-Resistant Staphylococcus aureus (MRSA)
infection is a significant cause of high mortality and morbidity worldwide. Yamamoto et al., (2010) reported
that the rapid identification of infected patients and interruption of strain transmission is very crucial in
controlling the spread of infection. Therefore, the search for novel bactericidal compounds from medicinal plant
and determination of their mode of action of phytochemical are the main objects in the current scientific
investigation.

Terminalia chebula is used in traditional medicine. It is belongs to the family Combretaceae. It is
commonly called as Black myrobalan, Ink tree (or) Chebulic myrobalan. It is extensively used in unani,
ayurvetha and homeopathic medicine. This is used in traditional medicine due to the wide spectrum of
pharmacological activities associated with the biologically active chemical present in the plant. The compounds
present in Terminalia chebula were shown to have anti-cancer, antimicrobial, anti-inflammatory, antimutagenic,
antifungal, antiviral, antidiabetic and antiphylactic activities (Chattopadhyay et al., 2007). Fruits are valuable in
the prevention and treatment of several diseases of the mouth such as dental caries, spongy and bleeding gums,
gingivitis and stomatitis. This plant has been extensively used in Ayurveda and Siddha for parasites, tumors,
skin diseases, leprosy and wounds (Karthirvel et al., 2012). Fruit and leaf extract of this plant also possess
wound healing potentiality with improved rate of contraction and a decreased period of epithelization much of
the effectiveness of Terminalia chebula in many of its medicinal uses is attributed to its antibacterial activity
(Saha et al., 2011). The aim of this study was to evaluate the possible antibacterial potential of Terminalia
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chebula extracts (acetone, ethanol, methanol, cold and hot aqueous) against Methicillin Resistant
Staphylococcus aureus (MRSA).

MATERIALS AND METHODS:
Plant material:

Terminalia chebula fruits were collected from siddha medical center at Erode district, Tamilnadu,
India. The seeds were washed with water, then surface sterilized with 10% sodium hypochloride solution, rinsed
with sterile distilled water and air dried at room temperature. The dried seeds were powdered and used as a raw
material and stored in air tight container for further use.

Extraction of plant material:

10 gram of dried powder of Terminalia chebula was suspended in 50ml of Cold water, hot water,
ethanol, methanol and acetone. The mixture was soaked for 24hours. The suspended solid was filtered through
whatman No.1 filter paper and kept in waterbath at 60-80° C for 2hours. The dried crude extracts were stored at
4° C for further use (Chessbrough, 2000).

Screening of Methicillin Resistant Staphylococcus aureus (MRSA):

A total of 132 pus specimens from chronic wound patients were collected for S.aureus screening. The
samples were obtained from various health care hospitals in Erode District. Wound swabs were streaked on
mannitol salt agar and incubated at 37°C for 24 to 48 hours. Growth and fermentation of mannitol on MSA were
examined. Staphylococcus aureus were identified using gram stain and biochemical tests based on Bergey’s
manual of systematic bacteriology (Bergey et al., 1994). Detection of MRSA by using CHROM agar with
oxacillin 4mg/l; Oxacillin resistant Screening Agar Base (ORSAB) with oxacillin 4pg/ml and Blood Agar (BA)
with Oxacillin 4pg/ml. The plates were incubated at 37°C for 24 to 48 hours (Karthy et al., 2009).

Antibiotic susceptibility test:

The antibiotic resistant and sensitivity test for each isolates was carried out on Muller Hinton Agar by
Kirby bauer disc diffusion method. Ampicillin (30pg), cefazolin (30png), chloramphenicol (30pg), Erythromycin
(15png), Gentamycin (10pg), Norfloxacin (10ng), Rifampicin (5pg), Oxacillin (5ug), Tobramycin (30pg) and
Methicillin (5pg) were put on to the bacteria field. The plate was incubated at 37° C and the zone of inhibition
was observed after 24hours (Bauer et al., 1966).

Disc diffusion method and Minimum inhibition concentration (MIC) — Microdilution:

Antibacterial activity of Terminalia chebula extract (Ethanol, Methanol, Acetone, Hot water and Cold
water) were tested separately using Disc diffusion method (Kim et al., 2004). Minimum inhibition concentration
was done to determine the lowest concentration of the Terminalia chebula extract, where it can show the
bactericidal and bacteriostatic effect. The test was performed in 96 well microtiter plate (Kumarasamy et al.,
2002).

Phytochemical screening:

Phytochemical analysis of alkaloid, tannin, terpenoid and flavonoid were carried out according to
standard methods described by Adetuyi et al., 2001; Venkatasan et al., 2009.

Identification of amino acid, phenolic compounds and aromatic compounds using column
chromatography:

Air dried and powdered Terminalia chebula was soaked in methanol for overnight in dark condition.
The solvent was removed by water bath and extract was dried. The dried sample was used for column
chromatography. Silica gel (mesh 60-120) was used as column packing material. The column was eluted using a
series of solvent systems: 100% Acetone and followed by acetone: ethanol (75:25, 50:50, 25:75) finally 100%
Ethanol. Each series solvent was added 100ml and fractions were collected 10ml upto 20 fractions. Collected
fractions were blended which are having similar Rf value. Blended fractions were applied on TLC plate using
ethanol: methanol and acetic acid (Sml: Sml: 100ul). The compounds were then identified by using iodine for
phenolic compounds, ferric chloride for aromatic compounds and ninhydrin for aminoacid (Kumuthavalli et al.,
2010).

RESULTS AND DISCUSSION:

Out of 132 wound swab samples, Staphylococcus aureus accounted for 51 (38.63%) cultures, out of
these 16 (31.37%) cultures were found to be MRSA based on CHROM agar with oxacillin 4mg/l; Oxacillin
resistant Screening Agar Base (ORSAB) with oxacillin 4pug/ml and Blood Agar (BA) with Oxacillin 4pug/ml.
Previous reports have showed variable prevalence of MRSA strains among various cities of Pakistan including
61% in Lahore, 57% in Karachi, 46% in Rawalpindi and 54 % in Peshawar (Ahmad et al., 2000, Hafiz et al.,
2002, Qureshi et al., 2004, Shafiq et al., 2011). Singh et al., (2012) observed out of 100 wound swab samples,
S.aureus accounted for (62%) of total wound infection. Out of these, 28 (45%) were found to be MRSA in India.
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In this study ten antibiotics were used for antibiotic susceptibility test. Maximum strains were showed
resistance to Ampicillin, chloramphenicol, Rifampicin, Oxacillin and Methicillin (Table: 1). Lee reported (2003)
hospital-acquired MRSA strains are frequently resistant to most common antibiotics including tetracycline,
aminoglycosides, macrolides, chloramphenicol and fluoroquinolones. Zermina et al., (2012) conducted study in
Rawalpindi and found 92% of MRSA were resistant to Ampicillin. Amoxycillin, a derivative of penicillin, has
been in use for last two decades, so development of high resistance is obvious. Perveen et al., (2013) examined
that 67.01% MRSA showed resistance against gentamicin that is lower than the 76.35% of MRSA resistance
towards gentamicin and 69.10 % of MRSA were resistant to erythromycin.

Out of 16 strains, 15 different types of patterns were observed. Two isolates (S6, S12) showed 100% of
resistant pattern, 4 isolates (S4, S5, S15, S16) showed 90%, 5 isolates (S1, S7, S11, S14) showed 80%, 3
isolates (S3, S8, S10) showed 60% and 2 different isolates (S2, S13) showed 40% and 70% resistant (Table: 2).
Mohankumar et al., (2012) also observed among 100 isolates 72 MRSA isolates showed more than 50% of
resistance and 31 MRSA showed more than 70% resistance, whereas only 2 MRSA showed more than 90%
resistance pattern. One isolate possessed maximum resistance of 95.83% and 5 isolates showed 81.8%.

In vitro preliminary screening of the antibacterial activity of the plant extracts from T. chebula
were studied against MRSA using disc diffusion method (Table: 3). Ethanol extract showed higher inhibition
zone (14.30+0.42mm to 25.40+0.56mm), followed by acetone (12.35+0.35mm to 25.30+0.42mm), hot water
(11.60+0.84mm to 25.15+0.21mm), methanol (12.40+0.56mm to 25.35mm), and cold water (10.50+0.70mm to
29.75+0.35mm).

The extract was further subjected to the broth microdilution method to determine the MIC. Many
strains showed MIC of <0.244 to 1.953mg/ml for all extract (Table: 3). Similarly Sato et al., (1997) reported
that a fruit ethanol extract of Terminalia chebula exhibited antibacterial activity against MRSA. Aneja et al.,
(2009) showed the aqueous extract of Terminalia chebula strongly inhibited the growth of Streptococcus mutans
of salivary bacteria. Phadke et al., (1989) concluded 1mg/ml disc of T. chebula showed maximum inhibition
against S. epidermidis, followed by B. subtilis. Bag et al., (2011) reported ethanolic extract of Terminalia
chebula fruit showed strong antibacterial activity against multi drug resistant uropathogenic E. coli.

Higher percentage of extraction yield was observed in methanol (46.4%) followed by cold water
(42.5%), hot water (40.3%) followed by acetone (39.5%) and ethanol (33.7%). The Terminalia chebula extracts
were found to contain tannins, flavonoid, terpenoid, alkaloid was observed all the five extracts (Table: 4).
Amino acid, phenolic and aromatic compounds were identified by using column and TLC chromatography
technique. Totally 20 fractions were collected using column chromatography and all three compounds observed
from 5™ fraction to 16™ fraction (Table: 5). The antibacterial activity responsible due to the presence of chemical
constituents as tannins, flavonoid, terpenoid, alkaloid, Amino acid, phenolic and aromatic compounds. These
results are coinciding with the results revealed by Das et al., 2010, Raju et al., 2009 has also reported on
presence of tannins, carbohydrates, glycosides, phenols, alkaloids and flavonoids in T.chebula.

In this study, the anti-MRSA potential of Terminalia chebula fruits evaluated using different solvent
(ethanol, methanol, acetone) and aqueous (hot water and cold water) extraction. The ethanol, methanol and cold
water extraction exhibited the highest zone of inhibition than other two extracts. Terminalia chebula contains
compounds like terpenoids, flavonoids, alkaloids, tannin, phenolic compounds, aminoacid and aromatic
compounds which could be responsible for antibacterial activity. We concluded the plants as sources of
medicinal compounds have continued to play a dominant role in the maintenance of human health care.

REFERENCES:

[1] Adetuyi AO, Popoola AV. Extraction and dyes ability potential studies of the colourant in Zanthoxylum zanthoxyloides plant on
cotton fabric, J. Sci Eng Tech. 2001; 8 (2): 3291-3299.
[2] Ahmad A, Qureshi SF, Ansari N. Prevalence and antibiotic sensitivity pattern of methicillin resistant Staphylococcus aureus (MRSA)
infection in a tertiary care hospital. Karachi: Liaquat National Hospital Symposium. 2000.
[3] Aneja KR, Joshi R. Evaluation of antimicrobial properties of fruit extracts of Terminalia chebula against dental caries pathogens,
Jundishapur. J. Microbiol. 2009; 2(3): 105-111.
[4] Bag A, Bhattacharyya SK, Pal NK, Chattopadhyay RR. Synergistic effect of Terminalia chebula against multidrug-resistant
uropathogenic Escherichia coli. Med. Aromatic Plant Sci. Biotech. 2011; 5(1): 70-73.
[5] Bauer AW, Kirby WMM, Sherria JC, Turk MAM. Antibiotic susceptibility testing using a standard single disc method, Am J. Clin
Path. 1966; 45:493.
] Bergey DH, Holt JG. Bergey's Manual of Determinative Bacteriology 9th Edition; Lippincott Williams and Wilkins, 1994:1268.
] Chattopadhyay RR, Bhattacharyya SK. Plant review Terminalia chebula. An update, J. Pharmacog Rev, 2007; 1(1): 151-156.
[8] Chessbrough M. Medical Laboratory Manual for tropical countries, Linacre House, Jordan Hill, Oxford, 2000: 260.
] Das K, Tiwari RKS, Shrivastava DK. Techniques for evaluation of medicinal plant products as antimicrobial agent: Current methods
and future trend, J. Medicinal Plant Research. 2010; 4(2): 104-111.
[10] Hafiz S, Hafiz AN, Ali L, Chughtai AS, Memon B, Ahmed A. Methicillin resistant Staphylococcus aureus: a multicentre study. 2002;
52:31-32.
[11] Karthy ES, Ranjitha P, Mohankumar A. Performance of CHROM Agar and Oxacillin Resistant Screening Agar Base Media for
Detection of Methicillin Resistant Staphylococcus aureus (MRSA) from chronic wound, J. Modern Applied Science, 2009; 3(5):51-
55.

ISSN : 0975-9492 Vol. 7 No. 11 Nov 2016 467



[15]

[16]

[17]

[18]

[19]
[20]
[21]

[22]
[23]

[24]
[25]
[26]
[27]
[28]

[29

[}

M. Revathi et al. / International Journal of Pharma Sciences and Research (IJPSR)

Kathirvel A, Sujatha V. In vitro assessment of antioxidant and antibacterial properties of Terminalia chebula Retz, Leaves, Asian
Pacific. J. Tropical Biomedicine. 2012; 788-795.

Kim KJ, Yu HH, Jeong SI, Cha JD, Kim SM. Inhibitory effects of Caesalpinia sappan on growth and invasion of Methicillin-resistant
Staphylococcus aureus, J. Ethanopharmacol. 2004; 91: 81-87.

Kumarasamy Y, Philip JC, Marcel J, Lutfun N, Satyajit DS. Screening seeds of Scotties plants for antibacterial activity, J.
Ethanopharmacol. 2002; 83(1-2): 73-77.

Kumuthavalli Manni Venkatachari, Chidmbaram Saravanan, Rama Sabbaiah, Balasundaram Jayakar. Method development and
validation for estimate of moxifloxacinHCl in tablet dosage form by RP-HPLC method, Int research J. pharmacy. 2010; 1(1): 333-336.
Lee JH, Jeong JM, Park YH, Choi SS, Kim YH, Chae JS, Moon JS, Park H, Kim S, Eo SK. Evaluation of the methicillin -resistant
Staphylococcus aureus (MRSA) - Screen latex agglutination test for detection of MRSA of animal origin. J. Clin. Microbiol. 2004;
42(6): 2780 - 2782.

Mohankumar A, Tamilselvi S. Antibiotic Pattern of Methicillin Resistant S. aureus Isolated from Chronic Wound of Fisherman
Community, Int. J. Microbiological Research. 2012; 3 (2): 109-116.

Perveen I, Majid, A, Kanwal S, Naz I, Sehr S, Safia A, Muhammad AR. Prevalence and antimicrobial Pattern of Methacillin resistant
Staphylococcus aureus and Coagulase negative Staphylococcus in Rawalpindi, Pakistan. British J. of Med & Med. Res. 2013; 3(1):
198 - 209.

Phadke SA, Kulkarni SD. Screening of in vitro antibacterial activity of Terminalia chebula, Ecalpta alba and Ocimum sanctum, Indian.
J. Med Sci. 1989; 43 (5) : 113-117.

Qureshi A, Rafi HS, Qureshi SM, Ali AM. The current susceptibility patterns of methicillin resistant Staphylococcus aureus to
conventional anti Staphylococcus antimicrobials at Rawalpindi. Pak. ] Med Sci. 2004; 20(4): 361 - 364.

Raju D, Ilango K, Chitra V, Ashish K. Evaluation of Anti-ulcer activity of methanolic extract of Terminalia chebula fruits in
experimental rats, J. Pharm. Sci. and Res, 2009;1: 101-107.

Revathi G, Puri J, Jain BK. Bacteriology of Burns. 1998; 24: 347-9.

Saha PK, Patra PH, Pradhan NR, Radharaman Dey, Shyamal Das, Mandal TK. Effect of Terminalia chebula and Terminalia balarica
on wound healing in induced dermal wounds in Rabbits, Pharmacology online, 2011; 2: 235-241.

Sato M, Tsuchiya H, Miyazaki T, Fujiwara S, Tanigaki S, Ohyama M, Tanaka T, linuma M. Comparative study on the antibacterial
activity of phytochemical flavanones against methicillin-resistant Staphylococcus aureus, J. Ethnopharmacology. 1997; 50: 27-34.
Shafiq R, Shahina M, Ahmad JM, Syed HS, Malala R. Incidence of Methicillin resistant Staphylococcus aureus in Peshawar. J. Ayub.
Med.CollegeAbbotabad, 2011; 23:1.

Singh V, Chauhan PK, Bodh UA, Kaushal K, Igbal A. Isolation and antibiogram pattern of methicillin resistant Staphylococcus aureus
causing wound infection. Int. J. Analytical, Pharmaceutical and Biomedical Sciences. 2012; 1: 18- 20.

Venkatesan D, Karunakan CM, Kumar SS, swamy PTP. Identification of phytochemical constituents of Aeglemarmelos responsible
for antimicrobial activity against selected pathogenic organism, Ethano. botancial leaflets. 2009; 13: 1362-1372.

Yamamoto T, Nishiyama A, Takano T, Yabe S, Higuchi W. Community-acquired methicillin-resistant Staphylococcus aureus:
community transmission, pathogenesis and drug resistance, J. Infect. Chemother. 2010; 16: 225-254.

Zermina R, Kalsoom F, Abdul S, Murtaza G. Prevalence of nasal S. aurues and Methicillin resistant Staphylococcus aureus in hospital
personnela and associated risk factors; 2012.

Table - 1: Antibiotic Resistant and Sensitivity Pattern of Methicillin Resistant Staphylococcus aureus:

Antibiotics No Osf Resistant Resistant % No of Sensitive Sensitive %
trains Strains

Ampicillin (10pg) 14 87.5 2 12.5
Cefazolin (30pg) 12 75 4 25

Chloramphenicol (30pg) 13 81.25 3 18.75
Erythromycin (15pg) 11 68.75 5 31.25
Gentamycin (10ug) 9 56.25 7 43.75
Norfloxacin (10pg) 11 68.75 5 31.25
Rifampicin (5pg) 15 93.75 1 6.25
Methicillin (5pg) 14 87.5 2 12.5
Oxacillin (5pg) 13 81.25 3 18.75
Tobramycin (30pg) 10 62.5 6 37.5
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Table - 2: Multidrug Resistant (MDR) Calculation of Methicillin Resistant Staphylococcus aureus:

Isolates Total Nq o_f rgsistant Resistant % Total NO. of Sgnsitive Sensitive %
antibiotics antibiotics

S1 A-Cz-C-E-N-R-Ox-Me 80 G-To 20
S2 A-R-Ox-Me 40 Cz-C-E-G-N-To 60
S3 Cz-C-E-N-R-Me 60 A-G-Ox-To 40
S4 A-Cz-E-G-N-R-Ox-To-Me 90 C 10
S5 A-Cz-C-E-G-N-R-Ox-Me 90 To 10
S6,S12 A-Cz-C-E-G-N-R-Ox-To-Me | 100 - -

S7 A-Cz-C-E-G-R-Ox-To 30 N-Me 20
S8 A-C-E-N-R-Ox 60 Cz-G-To-Me 40
S9 A-Cz-Ox-To-Me 50 C-E-G-N-R 50
S10 Cz-C-N-R-To-Me 60 A-E-G-Ox 40
S11 A-Cz-C-G-N-R-To-Me 80 E-Ox 20
S13 A-Cz-C-G-R-Ox-Me 70 E-N-To 30
S14 A-C-E-N-R-Ox-To-Me 80 Cz-G- 20
S15 A-C-E-G-N-R-Ox-To-Me 90 Cz 10
S16 A-Cz-C-E-G-R-Ox-To-Me 90 N 10

A-Ampicillin (10pg), Cz- Cefazolin (30pg), C- Chloramphenicol (30ug), E- Erythromycin (15pg), G-
Gentamycin (10pg), N-Norfloxacin (10pg), R- Rifampicin (Spg), Ox- Oxacillin (5ug), To- Tobramycin (30ug),
Me- Methicillin (5pg).

Table — 3: Minimum Inhibition Concentration and Antibacterial Bacterial Activity of Terminalia chebula Extracts:

Ethanol Methanol Acetone Cold Water Hot Water
S MIC ABA MIC ABA MIC ABA MIC ABA MIC ABA
(mg/ml) (mm) (mg/ml) (mm) (mg/ml) (mm) (mg/ml) (mm) (mg/ml) (mm)

S1 391 14.30+0.42 1.95 12.40+0.56 0.48 12.75+0.35 0.48 10.50+0.70 391 11.60+0.84
S2 1.95 15.75+0.35 7.81 20.30+0.42 1.95 19.30+0.42 | <0.24 | 20.45+0.63 391 19.30+0.42
S3 1.95 23.20+0.28 3.91 23.90+0.41 0.48 24.15+0.21 | <0.24 | 23.35+0.49 1.95 25.15+0.21
S4 1.95 23.45+0.63 7.81 23.20+0.28 0.97 24.35+0.47 0.97 25.70+0.42 7.81 24.80+0.28
S5 1.95 19.85+0.21 7.81 24.45+0.63 | <0.24 | 25.20+0.28 1.95 24.50+0.77 0.97 23.40+0.56
S6 0.48 20.95+0.07 | <0.24 | 19.90+0.14 | <0.24 | 21.85+0.12 1.95 18.85£0.21 | <0.24 | 21.85+0.21
S7 3.91 25.40+0.56 7.81 25.75+0.35 | <0.24 | 25.30+0.42 0.97 29.75+0.35 | <0.24 | 21.50+0.70
S8 7.81 25.35+0.49 7.81 20.85+0.21 0.97 22.95+0.70 391 24.30+0.42 391 23.45+0.63
S9 1.95 20.35+0.49 1.95 22.90+0.14 0.97 21.35+0.49 0.97 24.40+0.56 1.95 20.90+1.27
S10 <0.24 | 22.90+0.14 1.95 23.2540.35 0.97 24.30+0.42 0.97 24.85+0.21 391 23.80+0.28
S11 0.48 17.30+0.42 0.97 15.40£0.56 | <0.24 | 17.80+0.28 7.81 18.30+0.42 0.48 16.65+0.91
S12 0.24 20.20+0.28 0.97 18.35+0.49 1.95 17.20+0.28 1.95 19.25+0.35 0.97 18.20+0.28
S13 0.97 18.85+0.21 0.97 17.75+£0.35 1.95 20.40+0.56 3.91 17.45+0.63 0.97 17.80+0.28
S14 0.48 20.30+0.42 0.97 18.35+0.49 1.95 18.45+0.63 0.97 16.60+0.56 0.97 19.35+0.49
S915 0.97 24.90+0.14 0.48 23.30+0.42 0.48 24.95+0.07 0.48 25.50+0.63 1.95 23.90+0.14
S16 <0.24 | 18.45+0.63 0.48 15.10+£0.14 | <0.24 | 18.15+0.21 0.48 19.20+0.28 | <0.24 | 17.10+0.14

S: isolates, <: Less than, Values are expressed as Mean deviation = Standard deviation, MIC: Minimum

Inhibition Concentration, ABA: Antibacterial Activity.
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Table - 4: Final amount of Extraction yield Phytochemical analysis in Terminalia chebula with different extract:

s No | Nameof Yield of Final Phytochemical
Extract Residue (1:5 Ratio) | Terpenoid | Flavonoid | Alkaloid | Tannin
1 Ethanol 33.7% + + + +
2 Methanol 46.4 % + + + +
3 Acetone 3905% + + + +
4 Cold water 42.5 % + + + +
5 Hot water 40.3 % + + + +
: Present, - : Absent
Table — 5: Phytochemical Analysis by Using Chromatography Technique:
Solvent No of fraction in . uality analysis of
selection / ratio column ngﬁgfn frac(tgionatgd samyple (TLC Pprj)ssi?,ii/
(%) chromatography method)
Amino acid -
Acetone 100 F1-F4 Colorless Phenolic compound +
Aromatic compounds -
Amino acid +
A+E 75:25 F5-F8 Brown Phenolic compound +
Aromatic compounds +
Amino acid +
A+E 50:50 F9-F12 Brown Phenolic compound +
Aromatic compounds +
Amino acid +
A+E 25:50 F13-F16 Dark Brown Phenolic compound +
Aromatic compounds +
Amino acid -
Ethanol 100 F17-F20 Light Brown Phenolic compound +

Aromatic compounds

+ : Present, - : Absent, A+E: Actone+Ethanol, TLC : Thin Layer Chromatography
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