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ABSTRACT

According to the free radical theory of aging, free radicals and other reactive oxygen species are
the main reason for the age-related damage at the cellular and tissue levels. The imbalance between the
generation of free radicals and natural cellular antioxidant defences, known as oxidative stress, can lead to
the oxidation of biomolecules and further contribute to cellular functional impairment. Medicinal plants
have been claimed as anti-aging properties, whereas some of these plants are scientifically proven as an
effective agent in intervention or prevention of aging-associated diseases. A polyherbal formula, Jatu-
Phala-Tiga (JPT), comprising four herbs viz. Phyllanthus emblica, Terminalia arjuna, Terminalia
chebula, and Terminalia bellirica is used as a rejuvenating agent or a blood tonic in Thai traditional
medicine. The objective of this research is to evaluate the antioxidant activities of different extracts
prepared from JPT and its herbal components. Effects of JPT water extract on the lifespan of
Caenorhabditis elegans under normal conditions and under oxidative stress conditions induced by H,O,
were additionally tested in this study. With exception of 7. chebula, qualities of tested medicinal plants
comply with standards described in the Thai Herbal Pharmacopoeia or the Ayurvedic Pharmacopoeia of
India. Metal chelating and free radical scavenging activities were found in all extracts, in concentration-
dependent manners. Among the tested extracts, JPT water extract was found to possess the highest
chelating activity, with an IC,, value of 1.75+0.05 mg/mL. The extract exhibited notable scavenging
activities towards DPPH, ABTS, and superoxide anion radicals, with IC,, values of 0.31+0.02,
0.308+0.004, and 0.055+0.002 mg/mL, respectively. The ORAC and FRAP values of JPT water extract
were 40.338+2.273 uM of Trolox/ug of extract and 23.07+1.84 mM FeSO4/mg sample, respectively.
Among JPTs’ herbal ingredients, 7. chebula water extract had metal chelating activity (ICs,= 4.64+0.17
mg/mL), while T. bellirica showed the strongest capability to reduce Fe’'to Fe’” with reduction activity at
23.37+0.85 mM FeSO,/mg sample. In addition, water extracts of P. emblica and T. arjuna displayed the
highest scavenging capacity towards the DPPH, peroxyl, and superoxide anion radicals, respectively.
Spectrophotometric analysis revealed that the total phenolic and total flavonoid contents of JPT and its
medicinal plant components ranged from 250-446 mg of gallic acid equivalence/g of extract and 41-95 mg

of catechin equivalence/g of extract, respectively. Supplementation with JPT water extracts at
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concentrations 1.0-10 mg/mL significantly extended both the mean and maximum lifespan of C. elegans
(p<0.05). The mean lifespan was extended by up to 35.48% with 5.0 mg/mL of JPT treatment, and the
maximum lifespan was increased by 6 days. Exposure to JPT extract at 5.0 mg/mL significantly enhances
the mean lifespan of C. elegans under oxidative stress condition compared to that of the untreated control
(p<0.05). The mean lifespan was 14.33+0.58 days for untreated worms, and the mean lifespan of JPT for
the worms fed at 5.0 mg/mL were 16.67+0.40 days, under hydrogen peroxide-induced oxidative stress
condition. Our results suggest that Jatu-Phala-Tiga and its herbal ingredients are strong antioxidants and
may have beneficial effects on human health. These data also indicated that Jatu-Phala-Tiga water extract

requires further investigation as possible agents for anti-aging and oxidative stress prevention.
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