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ABSTRACT

The study aimed to optimize anti-thrombin phenolics and flavonoids from hydro- methanolic extracts’ of
Justicia adhatoda L. (stem and flower: JAS, & JAF) and Cordia dichotoma G. (stem and fruit: CDS & CDF)
through the response surface methodology (RSM). In the preliminary analysis, dried plant powder and
unoptimized plant extracts showed considerable pharmacological activities, tested through the parameters like
qualitative, microscopic, spectroscopic, chromatographic and fluorescence properties. The optimized stem and
flower extracts of J. adhatoda exhibited substantial amounts of total phenolic content (TPC), total flavonoid
content (TFC) and thrombin inhibition as 51.21+3.94 mg GAE (gallic acid equivalent)/g extract weight (EW),
21.3241.59 mg QUE (quercetin equivalentyg EW & 55.49+7.00 mg DAB (Dabigatran)/g EW and
132.58+6.28 mg GAE/g EW, 41.34+4.43 mg QUE/g EW and 116.51x16.75 mg DAB/g EW, respectively.
The TPC, TFC and thrombin inhibition of C. dichotoma stem was found to be 16.77+1.72 mg GAE/g EW,
8.86::0.27 mg QUE/g EW, 45.68+2.88 mg DAB/g EW at the optimized extraction conditions. The optimized
flower extract of C. dichotoma had TPC, TFC and thrombin inhibition values as 38.90+1.82 mg GAE/g
EW,7.86+0.23 mg QUE/g EW, 37.50£1.57 mg DAB/g EW, respectively. The LC-MS and GC-MS analysis of
the optimized extracts showed that the plant parts were dominated by phenolics, flavonoids and fatty acids,
and the extracts were rich in antioxidant molecules.

The optimised extracts of JA and CD were rich in 33 and 50% of flavonoids and its derivatives, respectively.
Polyphenols were detected as 12 and 6 % for JA and CD, respectively. Phytochemicals namely kaempferol 3-
alpha-l-arabinopyranoside and kaempferol-3-oglucoside were found to be major compounds from JA and CD,
respectively. Furthermore, GCMS study showed that the optimized extracts of JA and CD contained, 50 and
40% alkanes, respectively. All four extracts demonstrated significant antioxidant activities, with the range of
37.86 to 45.24 and 47.50 to 69.77 % at 50 pg /mL for DPPH, and ABTS radical scavenging assays,
respectively. Finally, molecular docking study revealed that, majority of the identified compounds from JA
and CD could activate and inhibit two thrombosis pathway proteins namely, tPA (tissue plasminogen factor)
and PY21IR (PY21 receptor), respectively. The docking studies between PY21 receptor and the identified
compounds (through LC-Ms and GC-MS) revealed that, 1,2,3,6-tetragalloylglucose had the highest binding
affinity (-9.93 Kcal mol-1) when compared to the control MRS2500 (-8.67 Kcal mol -1). In the case of tPA
protein, Apigenin 7-O-(2G-rhamnosyl) gentiobioside showed the highest binding affinity (-10.06 Kcal mol-1)
to that of the control drug 2,7-bis-(4-amidinobenzylidene)-cycloheptan-1-one (BABC) (-8.89 Kcal mol-1).

Keywords: Antioxidants, Thrombin, Docking, Flavoneids, Optimization

Publications:

1. Paul, A. M., & Anish, N. A. G. (2023). Phytochemical fingerprinting and evaluation of in silico anti-
thrombotic properties of Justicia adhatoda L. and Cordia dichotoma Frost. Notulae Scientia Biologicae,
15(3), 11625-11625. https://doi.org/10.55779/nsb15311625

2. Paul, A. M., & Nag, A. (2023). Antioxidant Phenolics of Justicia adhatoda L. and Cordia dichotoma
Frost. Promote Thrombolytic Activity through Binding to a Serine Protease, Tissue Plasminogen
Activator Protein. Biomedical and Biotechnology Research Jowrnal (BBERJ), 7(4), 608-620. DOI
10.4103/bbrj.bbrj 243 2



