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ABSTRACT

In the present study, methanolic extract of Triphala (an Ayurvedic formulation) and its
constituents; Terminalia chebula, Terminalia Belerica & Emblica officinalis were evaluated &
compared for the antioxidant activity. Antioxidant activity of the methanolic extracts were
measured using ABTS & DPPH radical scavenging assays. The extracts were found to scavenge
free radicals; ABTS & DPPH in a dose dependent manner. Total Phenolic content of the extracts
were determined and expressed in terms of Gallic acid equivalents. On the basis of the results, it
could be concluded that triphala and its constituents are potential source of natural antioxidants
and the antioxidant activity is directly related to the phenolic compounds, suggesting direct
contribution of phenolic compounds to these activities.
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INTRODUCTION

Molecular oxygen is a vital component for the survival of organisms. However, under certain

conditions, it may lead to the production of powerful oxidants called reactive oxygen species
(ROS) such as free radicals (superoxide radicals, hydroxyl radicals, peroxy radicals, alkoxy
radicals, etc.), hydrogen peroxide, lipid peroxides, singlet oxygen and hypochlorous acid®.
Excessive production of these radicals, beyond the antioxidant capacity of the body can cause
oxidative damage to DNA, proteins and carbohydrate moieties of the body?. They are involved
directly or indirectly in various clinical disorders e.g. diabetes mellitus®, atherosclerosis>®,
Alzheimer’s disease, Parkinson’s disease, multiple sclerosis and other neurological disorders®*,

skin disorders®, inflammatory disorders®’&3

, radiation injury, cataract, connective tissue
disorders and toxicity produced by xenobiotics. Triphala is an ayurvedic formulation. It is an
equiproportional mixture of fruits of three medicinal herbs, amalaki (Emblica officinalis),
haritaki (Terminalia chebula) and bibhitaki (Terminalia bellerica)® . Triphala is used in
Ayurvedic medicine in treating a variety of conditions and also forms part of many other
Ayurvedic formulations. Triphala is traditionally been used as laxative in chronic constipation,
colon cleansing, digestion problems and poor food assimilation. It has also been used in
cardiovascular disease, high blood pressure disease, serum cholesterol reduction, poor liver
function, large intestine inflammation, and ulcerative colitis®. Triphala has been found to have
wound healing®, anticancer'®, antimutagenic **, antibacterial'?, antigout™, hypolipidaemic** and
antidiabetic™ activity. The individual herbs, used in the formulation are reported to have several
other health benefits. Terminalia chebula (T.chebula) possesses antibacterial®® and
antimutagenic'’ activities. Terminalia belerica (T.belerica) has antidiabetic™® and hepato-
protective’® activity. Emblica officinalis is reported to posses santi-inflammatory®?,
antimutagenic®’, antioxidant®®, cytoprotective?!, gastroprotective?® and hypolipidaemic®®
activities. Very few researchers® have compared the antioxidant activity of constituents of
triphala. Hence, the present study was designed to compare the antioxidant activity of Triphala
and its ingredients.

MATERIALS & METHODS

Preperation of extracts
The fruits of amalaki (Emblica officinalis), haritaki (Terminalia chebula) and bibhitaki
(Terminalia belerica) were collected, cleaned, shade dried and ground to obtain fine powder.

Triphala was prepared by mixing all these ingredients in equimolar mixture. The powder was
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used for preparation of extracts. The 100g fine powder was soaked in 800ml of solvent for 24 h

with continuous stirring. The mixture was filtered through filter paper. The filtrate was vacuum
dried in rotary vacuum evaporator at 40°C. The extract was lyophilized and stored at 4°c till further
use. The percentage recovery of extracts was recorded. The extract was used for determining the in
vitro antioxidant potential.
In vitro antioxidant potential
Determination of total phenolic content
The total phenolic content was estimated in the triphala extract and its constituents using Folin-
Ciocalteu reagent (FCR) based assay 2°. To a 50ul of plant extract, 950ul of water and 500pl of
FCR and 2.5 ml of the 20% sodium carbonate solution were added. The mixture was then kept
for 40 min at room temperature and absorbance was recorded at 725 nm. A standard curve of
gallic acid was prepared. A control solution was prepared using distilled water instead of extract
and the absorbance was recorded against that control. Total phenolic contents (mg/g) in the
Triphala extract & its constituents were expressed as gallic acid equivalent (GAE).

Total phenols = Optical density (O.D.) x 938
Measurement of total antioxidant activity by ABTS method
The total antioxidant activity of plant extracts was determined by ABTS method . A 2mM
ABTS solution was prepared in distilled water. ABTS radical cations (ABTSe+) were produced
by mixing 50ml of the ABTS stock solution with 200ul of 70mM potassium persulfate. To
ensure complete oxidation of ABTS, the mixture was held at room temperature in the dark for 16
to 20 h prior to analysis. The resulting ABTSe+ solution was diluted with phosphate buffer
(about four fold) to give an absorbance reading of 0.5 + 0.05 at 734 nm. The antioxidant activity
of extract of triphala and its constituents was evaluated in concentration ranging from 0.1 to 1.4
mg/ml. Radical scavenging analysis was performed by mixing 30 pl of the sample solution into
3.0 ml of ABTSe+ solution and reading the absorbance at 734 nm after 3 minutes. A control
solution of 30 pl distilled water in 3.0 ml of ABTSe+ solution was prepared and analyzed.

% ABTSe+ inhibition = [1 — (A7zsnm test/ Azzsnm control)] x 100

Free radical scavenging activity
The ability of extracts to scavenge DPPH radicals was determined by DPPH scavenging assay 2’.
A 100 puM solution of DPPH in methanol was prepared. The free radical scavenging action of
Triphala extract and its constituents was seen in concentration ranges from 10-200 pg/ml. A 0.5
ml sample solution was added to 2.0 ml of DPPH in a 20 ml test tube. A control solution was
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prepared by adding 0.5 ml of methanol to 2 ml DPPH solution. Samples were vertexed for 10 to

15 seconds and held at room temperature (22 + 3°C) in the dark for 30 minutes. The absorbance
of the sample and control solutions was determined at 517 nm and the % DPPH radical
scavenging activity was calculated as follows:

% DPPH radical scavenging activity = [1- (As;7nm test / Asy;znm control)] x 100
Statistical analysis:
Statistical analysis was carried out using ANOVA followed by Dunnet’s test. A ‘p” Value < 0.01
was considered to be significant. ICs values from the in vitro data were calculated by regression

analysis.
RESULTS AND DISCUSSION

The results showed maximum recovery of T.chebula (48%) followed by T.belerica (32%) and
E.officinalis (29%). Their equimolar mixture Triphala showed 32% recovery.

Total phenolic content

The total phenolic content in the extracts of triphala and its components was determined in
terms of Gallic acid equivalent. The results suggest that T.chebula has a higher % of Gallic acid
equivalents (358.54+5.24) as compared with E.officinalis (313.0£12.51) & T.Belerica
(301.54+2.30). Their equimolar mixture triphala contains (335.29+ 3.07) of Gallic acid
equivalents.(Table 1) The total phenolic content is an indication of strong antioxidant
activity?®®*?. In one of the earlier studies it was found that triphala contains high level of
polyphenols and that the antioxidant and radioprotecting ability of triphala arise from the
polyphenols, which reduce oxidative stress by converting the reactive oxygen free radicals to
non-reactive products®’.

Table.1 Total Phenolic content in the extracts measured as Gallic acid equivalent (mg of

GAE/ gram of extract)

S.No. Sample mg of GAE/gm of extract
1. Triphala 335.29+ 3.07°
2. Terminalia belerica  301.54+2.30"
3. Terminalia chebula ~ 358.54+5.24™"

4, Emblica officinalis ~ 313.0+12.51"

[n=3], Means within a column with different superscripts differ at p<0.01 using Dunnet’s test as a post hoc test.

GAE = Gallic acid equivalents
Total antioxidant activity:
Total antioxidant activity was determined by ABTS Radical Scavenging assay. ABTSe+ is a blue

coloured chromophore which is reduced to ABTS in a conc. dependent manner upon addition of
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extract. The extract showed potent radical scavenging activity in concentration dependent

manner. 1Cso of the triphala extract, T.chebula , T.bellerica & E.officinalis was found to be
0.56+0.007, 0.59+0.018, 0.60+0.015 & 0.22+0.014 mg/ml respectively.(Table 2) On the basis of
ICso values it could be concluded that the order of Total antioxidant activity of triphala and its
constituents is: E.officinalis> Triphala> T.chebula> T.belerica .

Table 2: 1Cso value of Triphala and its constituents in ABTS & DPPH radical scavenging

assays.

Free radical ICs value

scavenging assay Triphala T.Chebula  T.Belleric E.officinalis
ABTS (mg/ml)  0.56+.007  0.59+.018"  0.60+.015 0.22+.014"
DPPH (pg/ml)  55.16+14.10° 42.73+14.44° 62.46+17.30° 47.73+11.7

[n=3], Means within a row with different superscripts differ at p<0.01 using Dunnet’s test as a post hoc test.

DPPH Radical Scavenging assay:

The extracts showed potent DPPH radical scavenging activity in concentration dependent
manner. ICsq of the Triphala extract, T.chebula , T.bellerica and E.officinalis was found to be
55.16+14.10, 42.73+£14.44, 62.46+17.30 , 47.73+x11.7 mg/ml, respectively. On the basis of ICs
values it could be concluded that the DPPH scavenging activity of triphala and its constituents
is: T.chebula > E.officinalis> Triphala > T.belerica (Table2). It was found that in the absence of
triphala, ABTSe<+ radical, DPPH did not show any decay; however, in the presence of triphala
ABTSe+ radical decayed in milliseconds & DPPH in seconds®’.

CONCLUSION

In this study we conclude that methanolic extract of Triphala and its ingredients have good
antioxidant property and could be attributed to the presence of flavonoids, alkaloids, tannins,
saponin glycosides and phenolic compounds. The results of this study show that methanolic
extract of triphala and its constituents can be of use as an easily accessible source of natural
antioxidants and as a possible food supplement or in pharmaceutical industry. However, the
components responsible for the antioxidative activity of methanolic extract of Triphala are
currently unclear. Therefore, it is suggested that further work could be done on the isolation and

identification of the antioxidative components in triphala and its constituents.
REFERENCES:

1. Nockels CF. Antioxidants improve cattle immunity following stress. Animal Feed
Science and Technology 1996; 62: 59-68.

WWW.ajptr.com 462




Sharma et al., American Journal of PharmTech Research. 2012; 2(1) ISSN: 2249-3387

463

10.

11.

12.

13.

Riley PA. Free radicals in biology: oxidative stress and the effects of ionizing
radiation. Int J Radiat Biol 1994; 65 (1): 27-3.

Stohs SJ. The role of free radicals in toxicity and disease. J Basic and Clinical
Physiology and Pharmacology 1995;6 (3-4): 205-228.

luliano L, Colavita AR, Leo R, Pratico D, Violi F. Oxygen free radicals and platelet
activation. Free Radical Biology and Medicine 1997; 22 (6): 999-1006.

Spencer JP, Jenner A, Butler J, Aruoma OI, Dexter DT, Jenner P, Halliwell B.
Evaluation of the pro-oxidant and anti-oxidant actions of L-DOPA and dopamine in
vitro: Implications for Parkinson’s disease. Free radical research 1996; 24 (2): 95-
105.

Halliwell B. Oxidants and human diseases: some new concepts. FASEB Journal
1987; 1 (5): 358-364.

Machlin LJ, Bendich A. Free radical tissue damage: protective role of antioxidant
nutrients. FASEB Journal 1987; 1 (6): 441-445.

Kulkarni PH. Clinical Assessment of the Effect of Sookshma Triphala in Lipoma,
Ayurvedic Resesearch Papers |1, Pune, 1995; pp. 66—71.

Kumar MS, Kirubanandan S, Sripriya R, Sehgal PK. Triphala incorporated collagen
sponge-a smart biomaterial for infected dermal wound healing, J Surg Res 2010;
158(1):162-70.

Sandhya T, Lathika KM, Pandey BN, Mishra KP. Potential of traditional Ayurvedic
formulation, Triphala, as a novel anticancer drug. Cancer Lett 2006; 18:231(2):206-
14.

Kaur S, Arora S, Kaur K, Kumar S The in vitro antimutagenic activity of Triphala--an
Indian herbal drug. Food Chem Toxicol 2002; 40(4):527-34.

Tambekar DH, Dahikar SB. Antibacterial activity of some Indian Ayurvedic
preparations against enteric bacterial pathogens. J Adv Pharm Technol Res 2011,
2(1):24-9

Sabina EP, Rasool M. An in vivo and in vitro potential of Indian Ayurvedic herbal
formulation Triphala on experimental gouty arthritis in mice. Vascul Pharmacol
2008; 48(1):14-20.

WWW.ajptr.com



http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kumar%20MS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kirubanandan%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sripriya%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sehgal%20PK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sandhya%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lathika%20KM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pandey%20BN%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mishra%20KP%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kaur%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Arora%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kaur%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kumar%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract

Sharma et al., American Journal of PharmTech Research. 2012; 2(1) ISSN: 2249-3387
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Dhanalakshmi S, Devi RS, Srikumar R, Manikandan S, Thangaraj R. Protective effect
of Triphala on cold stress-induced behavioral and biochemical abnormalities in rats.
Yakugaku Zasshi 2007; 127(11):1863-7.

Sabu MC, Kuttan R. Anti-diabetic activity of medicinal plants and its relationship
with their antioxidant property. J Ethnopharmacol 2002; 81(2):155-60.

Malekzadeh F, Ehsanifar H, Shahamat M, Levin M, Colwell RR. Antibacterial
activity of black myrobalan (Terminalia chebula Retz) against Helicobacter pylori.
Int J Antimicrob Agen 2001; 18:85-8.

Kaur S, Grover IS, Singh M, Kaur S. Antimutagenicity of hydro-lyzable tannins from
Terminalia chebula in Salmonella typhimu-rium. Mut Res 1998; 419:169-79.

Anand KK, Singh B, Saxena AK, Chandan BK, Gupta VN, Bhardwaj V. 3, 4, 5-
Trihydroxy benzoic acid Gallic acid, the he-patoprotective principle in the fruits of
Terminalia belerica-bioassay guided activity. Pharmacol Res 1997; 36:315-21.
Asmawi MZ, Kankaanranta H, Moilanen E, Vapaatalo H. Anti-inflammatory
activities of Emblica officinalis Gaertn leaf ex-tracts. J Pharm Pharmacol 1993;
45:581-4.

Bhattacharya A, Ghosal S, Bhattacharya SK. Antioxidant activity of tannoid
principles of Emblica officinalis (amla) in chronic stress induced changes in rat brain.
Indian J Exp Biol 2000; 38:877-80.

Sai Ram M, Neetu D, Deepti P, Vandana M, llavazhagan G, Kumar D, Selvamurthy
W. Cytoprotective activity of Amla (Emblica officinalis) against chromium (V1)
induced oxidative injury in murine macrophages. Phytother Res 2003; 17:430-3.
Al-Rehaily AJ, Al-Howiriny TA, Al-Sohaibani MO, Rafatullah S. Gastroprotective
effects of '"Amla’ Emblica officinalis on in vi-vo test models in rats. Phytomed 2002;
9:515-22.

Mathur R, Sharma A, Dixit VP, Varma M. Hypolipidaemic effect of fruit juice of
Emblica officinalis in cholesterol-fed rab-bits. J Ethnopharmacol 1996; 50:61-68.
Bibhabasu H, Rhitajit S, Santanu B, Nripendranath. Comparative study of the
antioxidant and reactive oxygen species scavenging properties in the extracts of the
fruits of Terminalia chebula, Terminalia belerica and Emblica officinalis.BMC
Complement Altern Med 2010; 10: 20.

WWW.ajptr.com m


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dhanalakshmi%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Devi%20RS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Srikumar%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Manikandan%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Thangaraj%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract

Sharma et al., American Journal of PharmTech Research. 2012; 2(1) ISSN: 2249-3387

465

25.

26.

21.

28.

29.

Gulcin I, Oktay M, Kufrevioglu I, Aslan A. Determination of antioxidant activity of
lichen Cetraria islandica (L.) Ach. J Ethnopharmacol 2002; 79: 325-329.

Re R, Pellegrini N, Proteggente A, Pannala A, Yang M , Rice Evans C. Antioxidant
activity applying an improved ABTS radical cation decolorization assay. Free Radical
Biology and Medicine 1999; 26: 1231 — 1237.

Hsu B, Coupar IM, Ng K. Antioxidant activity of hot water extract from the fruit of the
Doum palm, Hyphaene thebaica. Food Chemistry 2006; 98:317-328.

Kahkonen MP, Hopia Al, Vuorela HJ, Rauha JP, Pihlaja K, Kujala TS, Heinonen M.
Antioxidant activity of plant extracts containing phenolic compounds. Journal of
Agricultural and Food Chemistry 1999; 47: 3954 — 3962.

Naik GH, Priyadarsini KI, Hari M. Free radical scavenging reactions and
phytochemical analysis of triphala, an Ayurvedic formulation. Current Science 2006;
90:1100-1105.

WWW.ajptr.com




