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Abstract—Due to its many health benefits, triphala
churna, a traditional Ayurvedic treatment, has gained a
lot of attention and is known as a "wonder drug."
Originating from the combination of three potent
fruitsTriphala is renowned for its many medicinal
qualities in addition to its ability to support digestive
health.

INTRODUCTION

Due to its many health benefits, triphala churna, a
traditional Ayurvedic treatment, has gained a lot of
attention and is known as a "wonder drug."
Originating from the combination of three potent
fruits is renowned for its many medicinal qualities in
addition to its ability to support digestive health. This
amazing mixture (as combination ratio is shown in
Table 1) has been utilized for ages in Ayurvedic
medicine and was referenced in ancient writings as a
comprehensive remedy for a wide range of illnesses. 1
The traditional Indian medical system known as
Ayurveda, which stresses a holistic approach to
health and wellness by taking into account a person's
physical, mental, and spiritual aspects, is where
Triphala's historical roots lie.2 According to
Ayurvedic practitioners, preserving health and
averting illness depend on the three doshas Pitta,
Kapha, and Vata being in a harmonic balance. As a
Rasayana, which means "rejuvenating" or "tonic,"
triphala is frequently used because of its capacity to
increase vitality and encourage longevity. Its
formulation, which emphasizes natural remedies
made from nature's abundance, incorporates the core
principles of Ayurveda.3 Amalaki, one of the key
components of Triphala, is known for its potent
antioxidant properties. It is rich in vitamin C, which
supports immune function, aids in skin health, and
boosts metabolism. The bioactive compounds present
in Amalaki are also believed to have
antiinflammatory and anti-cancer properties that can
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combat oxidative stress in the body. Bibhitaki
complements

Amalaki’s benefits by effectively regulating
metabolism and supporting respiratory health.4 It is
known for its astringent property, which aids in
removing excess mucus and phlegm, thereby
contributing to optimal respiratory function. Haritaki,
revered as the “king of medicines,” supports
digestive health and balances all three doshas. Its
ability to act as a mild laxative helps alleviate
constipation and promotes a healthy digestive system,
making it a vital component of this powerful blend.
Understanding the significance of Triphala in
promoting digestive wellness leads us to its role in
treating various gastrointestinal disorders, including
acid reflux, bloating, and irritable bowel syndrome.
Studies have indicated that regular consumption of
Triphala can enhance gut health by promoting a
balanced gut microbiome, aiding in nutrient
absorption, and facilitating  regular  bowel
movements.5 This potent formulation's mild laxative
action can relieve constipation while simultaneously
ensuring that digestive processes function optimally.6
Moreover, beyond its digestive benefits, Triphala is
increasingly recognized for its broad-spectrum health
claims, including its potential to control blood sugar
levels, manage weight, and improve skin health.7 For
diabetic patients, the inclusion of Triphala in the diet
might help regulate blood sugar by enhancing insulin
sensitivity and reducing glycemic levels, thereby
offering a natural approach to diabetes management.
Researchers have noted that the gallic acid and
ellagic acid found in Bibhitaki play a significant role
in these effects, contributing to the formulation's
overall therapeutic potential.8 The wealth of
antioxidants present in Triphala also makes it a
formidable ally in combating chronic diseases.
Antioxidants are known for their ability to neutralize
free radicals, which cause oxidative stress leading to
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cellular damage and chronic illnesses such as heart
disease, cancer, and neurodegenerative disorders.9
Triphala’s combination of powerful phytochemicals
exhibits promising anti-cancer properties by
inhibiting tumor growth and protecting against Name
Latin name DNA damage. Several animal studies
have demonstrated Triphala’s effectiveness in
combating oxidative stress and reducing the risk of
cancer through apoptosis, the process of programmed
cell death that eliminates damaged cells.10 Despite
these numerous benefits, it is essential to approach
the consumption of Triphala Churna with appropriate
caution, as with any herbal remedy. While generally
considered safe for most individuals, excessive intake
can lead to gastrointestinal upset, including diarrhea
and abdominal cramps.11 Furthermore, individuals
on specific medications, particularly blood thinners
or those for diabetes, should consult healthcare
professionals before incorporating Triphala into their
routines, given its potential interactions with certain
drugs. Pregnant and breastfeeding individuals should
also exercise caution and seek medical guidance prior
to use.12

II. AYURVEDIC CLASSIFICATION

Triphala is a tridoshic rasayana, which means that all
patients, including those with Pitta, Kapha, and Vata,
can advantage from its energetics. Rasayanas,
rendering to Charak, have the ability to boost
immunity and strength.13 Triphala may be castoff for
the very young, the ill, and the old due to these
characteristics and its tonic energetics. Shukrala,
digestive, moderate laxative at normal doses, bowel
tonic at little doses, purgative at large doses,
carminative,  expectorant, antispasmodic, and
bronchodilator are additional traditional Ayurvedic
classifications that have been applied to the recipe.
Moreover, plentiful additional applications are
detailed in anecdotal and Ayurvedic medical
literature. Ayurvedic pharmacology, or Dravya guna,
elucidates the properties of herbs. Triphala's rasa, or
flavour, is astringent, bitter, sour, pungent, and sweet;
the only taste that isn't encompassed in the recipe is
salty. The formula's vipaka, or post digestive impact,
is enjoyable, while its virya, or potency and activity,
5. Triphala in Gastrointestinal Health Perhaps
triphala’s  most  well-known for  complete
gastrointestinal health. Both aqueous and alcohol-
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based extracts of triphala have been found in animal
experiments to reduce diarrhea.17 Its high
antioxidant concentration is probably partly
responsible for the entero-protective properties that
triphala also produces. In a mouse model, triphala
restored glutathione and phospholipid levels, as well
as depleted protein in the intestinal villi of the brush
border; at the same time, the mixture reduced
intestinal epithelium levels of myeloperoxidase and
xanthine oxidase.18 In rats, Triphala exerted a
gastroprotective effect on stress-induced ulcer.16
According to a human clinical trial that watched into
the use of triphala in individuals with gastrointestinal
issues, the frequency, yield, and consistency of stool
improved while constipation, mucus, abdominal pain,
hyperacidity, and flatulence decreased. 19 Triphala's
more flavonoid content and antioxidant properties
were originate to be responsible for the treatment's
ability to decrease colitis in a mouse model.20 6.
Stress-reducing Potential of Triphala Anxiety and
other stress-related diseases are the chief causes of
adult disability globally.18 Stress, a state of discord
brought on by a perceived threat and offset by an
adaptive reaction to restore homeostasis, is linked to
a number of chronic illnesses. Triphala has been
confirmed in animal experiments to provide
protection against cold-induced stress and to opposite
the behavioural and biochemical changes brought on
by stress, including elevated corticosterone and lipid
peroxidation.21 Triphala also prevented noise-
induced stress.22 It was proposed that the biological
mechanism is linked to the antioxidant characteristics
of triphala, which abridged the noise-induced
metabolic alterations in rats via mediating the
antioxidant and cell-mediated immune
response.23,24 Due to the enormous levels of stress
that modern humans endure, adaptogenic therapies
are becoming increasingly necessary in clinical
settings.

III. ANTI-OBESOGENIC AND ANTIDIABETIC

Potential of Triphala Eating habits are commonly
deregulated in developed nations. Triphala has been
publicized in studies to have therapeutic aptitude for
reducing body fat and weight. In an experimental
experiment, mice who were made obese by food were
assumed triphala for ten weeks.25 Treatment with
triphala reduced energy intake, body weight, and
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body fat percentage. In contrast to the control group,
triphala also abridged the experimental group's levels
of triglycerides, low-density lipoprotein cholesterol,
and total cholesterol. Human participants getting
triphala treatment lost 5 kg in a 12 week, double-
blind, randomized, placebo-controlled study as
compared to the placebo control group.26 The
treated.

IV. TRIPHALA AND CARDIOVASCULAR
HEALTH

One of the chief reasons of death and morbidity in
the world is cardiovascular disease, and
hypercholesteremia is a significant risk factor.
Triphala's hypercholesteremic effects have been
recognized in animal research. Triphala decreased the
levels of free fatty acids, low-density lipoprotein,
very low-density lipoprotein, and total cholesterol in
rats given an atherogenic diet for 48 days.27 One of
the herbs in triphala, haritaki, caused hypolipidemic
effects in the herb-treated group of rats in added
study that used rats given an atherogenic diet. The
herb-treated group showed higher levels of high-
density lipoprotein cholesterol and lower levels of
total cholesterol, triglycerides, and total protein when
likened to the control group.

V. ANTIMICROBIAL POTENTIAL OF
TRIPHALA

Since the overdoing of antibiotics has resulted in
widespread drug resistance, it is now crucial for
clinical researchers to find highly operative
alternative and  complementary  antimicrobial
medicines. Both ethanol extracts (14%) and water
decoctions (12%) of triphala have revealed
antibacterial activity in vitro against bacterial isolates
from  patients infected with the human
immunodeficiency virus; the ethanol extracts were
found to have a higher in vitro antimicrobial action
against these species than the aqueous extracts, which
may indicate that the aromatic antibiotic compounds
are less soluble. 10. Radioprotective Effects of
Triphala According to research, triphala may aid in
averting and retrogressive mutagenesis and DNA
damage.28 Since DNA damage is frequently the first
step in the expansion of cancer, it is vital to avoid it.
In vitro and animal model studies have demonstrated
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the efficacy of triphala in stopping mutagenesis
brought on by radiation and chemical damage.29-30
Triphala was revealed to remove reactive oxygen
species in cells subjected to bleomycin or ionizing X-
rays, which both cause DNA strand breaks by
producing reactive oxygen species, in an in-vitro
research.31 Triphala also prevented plasmid DNA
strand breaks produced by gamma radiation in vitro.
In rat liver microsomes, the rasayana formulation
also prevented radiation-induced lipid peroxidation
and showed promise in scavenging free radicals like
superoxide. Crucially, the scavenging action of free
radicals was credited with the high concentrations of
phenolic substances, including gallic acid.32

VI. ANTINEOPLASTIC ACTIVITY OF
TRIPHALA

Triphala has being deliberate as a likely anti-cancer
drug. Numerous investigations in this area have
demonstrated that triphala has an antitumor effect on
a diversity of cancer cell lines, including those from
the breast, prostate, colon, and pancreatic.33,34 Cell
line data designates that triphala modulates normal
and malignant cell lines differently. In cancer cells,
triphala causes cytotoxicity, as seen by increases in
intracellular reactive oxygen species, but not in
healthy cells. Apoptosis induction may have
mediated decreased tumour growth, according to
excised tumour tissue from Triphala-fed mice as
compared to controls.35

VII. ANTIAGING EFFECTS OF TRIPHALA

In vitro triphala extract had very protective antiaging
properties on human skin cells. By promoting the
genes that synthesize collagen-1 and elastin as well
as the antioxidant genes that produce the cellular
antioxidant SOD-2, triphala extract influences the
gene expression of human skin cells.36, 37 Because
it contains beneficial phytochemicals, triphala extract
has been shown to suppress the formation of melanin
and hyperpigmentation. Furthermore, when hydrogen
peroxide caused cell damage and senescence, triphala
extract demonstrated strong free radical scavenging
ability.38,39
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VIII. APENDIX

The growing interest in integrative medicine has
revitalized public attention toward traditional herbal
formulations, particularly in Ayurveda. Triphala
Churna, a quintessential Ayurvedic polyherbal
medicine, has come under scrutiny for its diverse
therapeutic benefits. Triphala, meaning "three fruits,"
is a formulation consisting of the dried fruits of three
herbs: Emblica officinalis (Amalaki), Terminalia
bellerica (Bibhitaki), and Terminalia chebula
(Haritaki). These components are not only celebrated
for their individual health benefits but also for their
synergistic effects when combined.40 Scientist all
over the globe emphasizes that these herbs have been
utilized for over a thousand years in Ayurveda to
enhance digestive health, boost immunity, and
promote longevity. The historical texts, such as the
Charaka Samhita and the Sushruta Sambhita,
document the claims of Triphala’s ability to
rejuvenate the body and mind while preventing the
onset of diseases. One of the most welldocumented
benefits of Triphala is its role in gastrointestinal
health. Scientific studies have shown that Triphala
possesses laxative properties, which effectively
alleviate constipation and improve overall digestive
function.41 Animal studies indicate that Triphala has
protective effects on the intestinal lining, which may
reduce the incidence of ulcers and inflammatory
bowel diseases. Furthermore, the antioxidant 20 Bisht
et al / IP International Journal of Comprehensive and
Advanced Pharmacology 2025;10(1):16-21
properties of Triphala, due to high tannin and
polyphenol content, contribute to its gastroprotective
effects.42-47 The anti-diabetic potential of Triphala
has gained significant attention within the scientific
community. Research demonstrates that Triphala can
modulate blood sugar levels by inhibiting digestive
enzymes such as alphaamylase and alpha-
glucosidase, which are responsible for breaking down
carbohydrates.48 This action not only helps control
postprandial blood glucose levels but also may
contribute to weight loss in overweight individuals.
In clinical trials, participants who supplemented with
Triphala experienced notable reductions in body
weight and improvements in lipid profiles.49 Another
facet of Triphala’s therapeutic potential lies in its
anti-inflammatory properties. Valiathan highlights
that Triphala can interfere with the inflammatory
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pathways, thereby reducing the levels of pro-
inflammatory cytokines in the body. This mechanism
is particularly useful for conditions characterized by
chronic inflammation, such as arthritis and asthma.50
The antioxidant capability of Triphala also aids in
fighting oxidative stress, which is linked to various
degenerative diseases. In vitro studies have shown
that Triphala can scavenge free radicals and
neutralize reactive oxygen species, thereby protecting
against cellular damage.51 Valiathan’s work also
elucidates the antimicrobial properties of Triphala.
The formulation has demonstrated significant
antibacterial activity against various pathogens,
including antibiotic-resistant strains. Clinical trials
have shown that Triphala mouthwash can effectively
reduce dental plaque and gingivitis, benefitting oral
health without the harsh side effects associated with
conventional antiseptics. This highlights Triphala's
potential as a viable alternative in dental care.52

ACKNOWLEDGEMENT

I express my sincere gratitude to all those who
supported and guided me in completing this work on
Triphala in Tridosha. I am deeply thankful to my
teachers, mentors, and colleagues for their valuable
suggestions,  encouragement, and  continuous
inspiration throughout the study.

I would also like to thank my institution and library
staff for providing the necessary resources and
reference materials related to Ayurveda and the
therapeutic importance of Triphala in balancing Vata,
Pitta, and Kapha doshas.

Special thanks to my family and friends for their
patience, motivation, and moral support during the
preparation of this work. Their encouragement helped
me complete this study successfully.

Finally, I offer my heartfelt gratitude to all the
Ayurvedic  scholars and  practitioners whose
knowledge and research have contributed greatly to
the wunderstanding of Triphala and Tridosha
principles.

REFERENCES

[1] C. T. Peterson, K. Denniston, and D. Chopra,
“Therapeutic uses of Triphala in Ayurvedic
medicine,” Journal of Alternative and
Complementary Medicine, vol. 23, 2017.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 10542



(2]

(3]

(4]

(3]

(6]

(7]

(8]

[9]

[10]

[11]

© May 2026 | IJIRT | Volume 12 Issue 12 | ISSN: 2349-6002

Admin, “Triphala: Overview, history, uses,
benefits, dosages,” Bhumija Lifesciences, Sep.
9, 2022. Available from:
https://www.bhumijalifesciences.com/blogs/ne
ws/triphalaoverview-history-uses-
benefitsdosages

B. Patwardhan, G. Mutalik, and G. Tillu, “Drug
discovery and Ayurveda,” in Integrative
Approaches for Health, B. Patwardhan, G.
Mutalik, and G. Tillu, Eds. Academic Press,
2015, pp. 229-258.

J. Kubala, “What are the benefits of Triphala?”
Healthline Media, 2023. Available from:
https://www.healthline.com/nutrition/triphala
N. Jammi, “Triphala benefits, ingredients & side
effects,” Jammi - Advanced Ayurveda, 2020.
Available from: https://jammi.in/blog/triphala-
benefits-ingredients-side-effects/

Vedi Herbals, “Triphala churna: ingredients,
health benefits, FAQs,” HempCann Solutions,
2021. Available from:
https://vediherbals.com/blogs/blog/triphala-
churna-thepowerhouse-herbal-formula-for-
holistic-health

G. Venkateswarlu, S. Ganapaty, and A. M. S.
Sudhakar, “Preparation of Triphala Churna
using the ingredients obtained from local market
and comparative
Pharmacognosy Journal, vol. 11, no. 1, pp. 102—
111,2019.

Kerala Ayurveda India, “Triphala: uses, health
benefits, side effects & more!” Kerala Ayurveda
India, 2024. Available from:
https://www.keralaayurveda.biz/blog/triphala-
churna-benefits-uses

standardization,”

M. Deka, “Triphala: benefits, precautions and

dosage,” 1mg, 2024. Available from:
https://www.1lmg.com/ayurveda/triphala-98
A. Clark, “Triphala: wuses, side effects,

interactions,” Verywell Health, 2024. Available
from: https://www.verywellhealth.com/triphala-
what-should-i-know-about-it-89590

S. Prasad and S. K. Srivastava, “Oxidative stress
and cancer: Chemopreventive and therapeutic
role of Triphala,” Antioxidants (Basel), vol. 9,
no. 1, art. no. 72, 2020.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

systematic review,” Journal of Evidence-Based
Integrative Medicine, vol. 26, art. no.
2515690X211011038, 2021.

Agnive$a, Cakrapanidatta, R. M. Sarma, and B.
Dash, Agnivesa’s Caraka Sambhita: Text with
English Translation & Critical Exposition Based
on Cakrapani Datta’s Ayurveda Dipika, Ist ed.
Varanasi, India: Chowkhamba Sanskrit Series
Office, 1976.

K. Bhishagratna, An English Translation of the
Sushruta Sambhita, 2nd ed. Varanasi, India:
Chowkhamba Sanskrit Series Office, 1963.

G. E. R. Lloyd, Ed., Hippocratic Writings, J.
Chadwick and W. N. Mann,
London, England: Penguin, 1978.
M. S. Baliga, S. Meera, B. Mathai, M. P. Rai,
and P. L. Palatty,
validation of the ethnomedicinal properties of
the Ayurvedic drug Triphala:
Chinese Journal of Integrative Medicine, vol.
18, no. 12, pp. 946-954, 2012.

K. Lu, D. Chakraborty, C. Sarkar, T. Lu, Z. Xie,
Z. Liu, and S. Basu, “Triphala and its active

Translators.

V. Pawar, “Scientific

a review,”

constituent chebulinic acid are natural inhibitors
of vascular endothelial growth factor-a mediated
angiogenesis,” PLoS One, vol. 7, no. 8, art. no.
e43934, 2012.

P. Belapurkar, P. Goyal, and P. Tiwari-Barua,
“Immunomodulatory effects of Triphala and its
individual constituents: Indian
Journal of Pharmaceutical Sciences, vol. 76, no.
6, pp. 467-475,2014.

H. S. Lee, N. H. Won, K. H. Kim, H. Lee, W.
Jun, and K. W. Lee, “Antioxidant effects of
aqueous extract of Terminalia chebula in vivo
and in vitro,” Biological and Pharmaceutical
Bulletin, vol. 28, no. 9, pp. 1639-1644, 2005.

D. N. Olennikov, N. I. Kashchenko, and N. K.
Chirikova, “In vitro bioaccessibility, human gut
microbiota metabolites and hepatoprotective
potential of chebulic ellagitannins: A case of
Padma Hepaten® formulation,” Nutrients, vol.
7,no. 10, pp. 8456-8477, 2015.

Y. S. Biradar, R. Singh, K. Sharma, K. Dhalwal,
S. L. Bodhankar, and K. R. Khandelwal,
“Evaluation of anti-diarrhoeal property and

A review,”

[12] W. Phimarn, B. Sungthong, and H. Itabe, acute toxicity of Triphala Mashi, an Ayurvedic
“Effects of Triphala on lipid and glucose formulation,” Journal of Herbal
profiles and anthropometric parameters: A

IJIRT 203201 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 10543



[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

IJIRT 203201

© May 2026 | IJIRT | Volume 12 Issue 12 | ISSN: 2349-6002

Pharmacotherapy, vol. 7, no. 3—4, pp. 203-212,
2007.

M. Nariya, V. Shukla, S. Jain, and B.
Ravishankar, “Comparison of enteroprotective
efficacy of Triphala formulations on
methotrexate-induced small intestinal damage in
rats,” Phytotherapy Research, vol. 23, no. §, pp.
1092-1098, 20009.

M. B. Nariya, V. J. Shukla, B. Ravishankar, and
S. M. Jain, “Comparison of gastroprotective
effects of Triphala formulations on stress-
induced ulcer in rats,” Indian Journal of
Pharmaceutical Sciences, vol. 73, no. 6, pp.
682-687,2011.

P. K. Mukherjee, S. R. Bhattacharyya, P. K.
Debnath, T. K. Biswas, U. Jana, et al., “Clinical
study of ‘Triphala’—A
phytomedicine from India,” Iranian Journal of
Pharmacology and Therapeutics, vol. 5, no. 1,
pp. 51-54, 2005.

V. Rayudu and A. B. Raju, “Effect of Triphala
on dextran sulphate sodium-induced colitis in
rats,” Ayu, vol. 35, no. 3, pp. 333-338, 2014.

H. A. Whiteford, A. J. Ferrari, L. Degenhardt,
V. Feigin, and T. Vos, “The global burden of
mental, neurological and
disorders: an analysis from the Global Burden
of Disease Study 2010,” PLoS One, vol. 10, no.
2, art. no. e0116820, 2015.

S. Dhanalakshmi, R. S. Devi, R. Srikumar, S.
Manikandan, and R. Thangaraj, “Protective
effect of Triphala on cold stress-induced
behavioral and biochemical abnormalities in

well-known

substance use

rats,” Yakugaku Zasshi, vol. 127, no. 11, pp.
1863-1867, 2007.

R. Srikumar, N. J. Parthasarathy, S.
Manikandan, G. S. Narayanan, and R.
Sheeladevi, “Effect of Triphala on oxidative
stress and on cell-mediated immune response
against noise stress in rats,” Molecular and
Cellular Biochemistry, vol. 283, no. 1-2, pp.
67-74, 2006.

M. H. Carlsen, B. L. Halvorsen, K. Holte, S. K.
Bghn, S. Dragland, L. Sampson, et al., “The
total antioxidant content of more than 3100
foods, beverages, spices, herbs and supplements
used worldwide,” Nutrition Journal, vol. 9, art.
no. 3, 2010.

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY

N. Kumari, P. Kumar, D. Mitra, B. Prasad, B.
N. Tiwary, and L. Varshney, “Effects of
ionizing radiation on microbial
decontamination, phenolic  contents, and
antioxidant properties of Triphala,” Journal of
Food Science, vol. 74, no. 3, pp. M109-M113,
2009.

M. Rasool and E. P. Sabina, “Antiinflammatory
effect of the Indian Ayurvedic herbal
formulation Triphala on adjuvant-induced
arthritis in mice,” Phytotherapy Research, vol.
21, n0. 9, pp. 889-894, 2007.

S. Gurjar, A. Pal, and S. Kapur, “Triphala and
its constituents ameliorate visceral adiposity
from a high-fat diet in mice with diet-induced
obesity,” Alternative Therapies in Health and
Medicine, vol. 18, no. 6, pp. 38—45,2012.

S. H. Kamali, A. R. Khalaj, S. Hasani-Ranjbar,
M. M. Esfehani, M. Kamalinejad, O. Soheil,
and S. A. Kamali, “Efficacy of ‘Itrifal Saghir’, a
combination of three medicinal plants in the
treatment of obesity; A randomized controlled
trial,” Daru, vol. 20, no. 1, art. no. 33, 2012.

D. K. Patel, R. Kumar, D. Laloo, and S.
Hemalatha, “Diabetes mellitus: An overview on
its pharmacological aspects and reported
medicinal plants having antidiabetic activity,”
Asian Pacific Journal of Tropical Biomedicine,
vol. 2, no. 5, pp. 411-420, 2012.

S. S. Rajan and S. Antony, “Hypoglycemic
effect of Triphala on selected non-insulin
dependent diabetes mellitus subjects,” Ancient
Science of Life, vol. 27, no. 3, pp. 45-49, 2008.

M. H. Yang, Y. Vasquez, Z. Ali, I. A. Khan,
and S. I. Khan, “Constituents from Terminalia
species increase PPARa and PPARYy levels and
stimulate glucose uptake without enhancing
adipocyte
Ethnopharmacology, vol. 149, no. 2, pp. 490—
498, 2013.

A. Ganeshpurkar, S. Jain, and S. Agarwal,
“Experimental studies on glycolytic enzyme
inhibitory and antiglycation potential of
Triphala,” Ayu, vol. 36, no. 1, pp. 96-100,
2015.

S. Saravanan, R. Srikumar, S. Manikandan, N.
J.  Parthasarathy, and R. S. Devi,
“Hypolipidemic  effect of Triphala in
induced hypercholesteremic

differentiation,” Journal of

experimentally

10544



[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

IJIRT 203201

© May 2026 | IJIRT | Volume 12 Issue 12 | ISSN: 2349-6002

rats,” Yakugaku Zasshi, vol. 127, no. 2, pp.
385-388,2007.

V. Maruthappan and K. S. Shree,
“Hypolipidemic activity of haritaki (Terminalia
chebula) in  atherogenic diet induced
hyperlipidemic rats,” Journal of Advanced
Pharmaceutical Technology & Research, vol. 1,
no. 2, pp. 229-235, 2010.

P. Belapurkar, P. Goyal, and P. T. Barua,
“Immunomodulatory effects of Triphala and its
individual constituents: A review,” Indian
Journal of Pharmaceutical Sciences, vol. 76, no.
6, pp. 467-475, 2014.

J. Prabhakar, M. Senthilkumar, M. S. Priya, K.
Mahalakshmi, P. K. Sehgal, and V. G.
Sukumaran, “Evaluation of antimicrobial
efficacy of herbal alternatives (Triphala and
green tea polyphenols), MTAD, and 5% sodium
hypochlorite against Enterococcus faecalis
biofilm formed on tooth substrate: an in vitro
study,” Journal of Endodontics, vol. 36, no. 1,
pp. 83-86, 2010.

S. Abraham, M. S. Kumar, P. K. Sehgal, N. S.
Nitish, and N. D. Jayakumar, “Evaluation of the
inhibitory effect of Triphala on PMN-type
matrix metalloproteinase (MMP-9),” Journal of
Periodontology, vol. 76, no. 4, pp. 497-502,
2005.

M. A. lyengar, Pharmacognosy of Powdered
Crude Drugs, 8th ed. Manipal, India: Manipal
Press Ltd., 2007.

B. P. Jackson and D. W. Snowdon, Atlas of
Microscopy of Medicinal Plants, Culinary
Herbs and Spices. London: Belhaven Press,
1990.

C. K. Kokate, Practical Pharmacognosy, 4th ed.
Delhi, India: Vallabh Prakashan, 2006, pp. 115—
121.

M. N. Alam, N. J. Bristi, and M. Rafiquzzaman,
“Review on in vivo and in vitro methods
evaluation of antioxidant activity,” Saudi
Pharmaceutical Journal, vol. 21, no. 2, pp. 143—
152,2013.

B. M. Moukette, C. A. Pieme, J. R. Njimou, C.
P. N. Biapa, B. Marco, and J. Y. Ngogang, “In
vitro antioxidant properties, free radicals
scavenging activities of extracts and polyphenol
composition of a non-timber forest product used

[48]

[49]

[50]

[51]

[52]

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY

as spice: Monodora myristica,” Biological
Research, vol. 48, no. 1, art. no. 15, 2015.

F. K. Fatemeh and P. Khosro, “In vitro
cytotoxic activity of aqueous root extract of
Althea kurdica against endothelial human bone
cells (line K562) and human
lymphocytes,” Bulletin of Environment,
Pharmacology and Life Sciences, vol. 2, no. 6,
pp- 23-29, 2013.

A. H. Cory, T. C. Owen, J. A. Barltrop, and J.
G. Cory, “Use of an aqueous soluble
tetrazolium/formazan assay for cell growth
assays in culture,” Cancer Communications,
vol. 3, no. 7, pp. 207-212, 1991.

I. R. Freshney, Culture of Animal Cells: A
Manual of Basic Technique, 5th ed. Wiley-Liss,
2005, p. 508.

B. Subhasree, R. Baskar, R. L. Keerthana, R. L.
Susan, and P. Rajasekaran, “Evaluation of
antioxidant potential in selected green leafy
vegetables,” Food Chemistry, vol. 115, no. 4,
pp. 1213-1220, 2009.

A. P. Wilson, Cytotoxicity and Viability Assays

marrow

in Animal Cell Culture: A Practical Approach,
3rd ed., vol. 1. New Delhi: Oxford University
Press, 2000.

10545



