Analysis in vitro extract of green tea, turmeric, and cinnamon as antidiabetic agents
Trisni U Dewi 1,2, Made A3, Mega S3,5, Irmanida B4,5, Vivian S6. Utami D Syafitri7.Faculty of Medicine, Univ of IPB, Bogor, Indonesia1; Bakti Padjajaran Hosp, Cib, West Java2; Dept of Biochemistry, Faculty of Math and Natural Sciences, Univ of IPB, Bogor, Indonesia3; Dept of Chemistry, Faculty of Math and Natural Sciences, Univ of IPB, Bogor, Indonesia4; Trop Bio Research Center, Univ of IPB, Bogor, West Java5; Dept of Pharmacol and Therapeutics, Univ of Indonesia, Jakarta, Indonesia6; Dept of Stat, Univ of IPB, Bogor, Indonesia7.
 
Introduction. Type 2 diabetes mellitus (T2DM) is a chronic condition marked by insulin resistance and impaired insulin secretion. Conventional treatments can lower blood glucose, but often need combination therapy, which has long-term side effects and high costs. 
Aims. This in vitro study examines the antidiabetic and antioxidant properties of combination extracts from turmeric, cinnamon, and green tea, which contain beneficial compounds such as curcumin, cinnamaldehyde, and epigallocatechin gallate (EGCG). 
Methods. We analyzed ten formulation extracts, each tested three times, for 2,2-diphenyl-1-picrylhydrazyl (DPPH), Ferric Reducing Antioxidant Power (FRAP) assays and pyhtochemical content (Total phenolic content (TPC) and total flavonoid content (TFC)). All test were measured using spectrophotometry. Additionally, we assessed α-glucosidase inhibitory properties and entered the data into Design Expert Software 13. The recommended optimized extract formulation from Design Expert was then retested to verify its antioxidant capacity, phenolic and flavonoid content, and its ability to inhibit the α-glucosidase enzyme. We also performed verification on the DPP-4 inhibitory enzyme extract combination and identified key compounds in the extract using HPLC. 
Results. The recommended formulation contains 28% green tea, 5% turmeric, and 67% cinnamon. The experimental results are as follows TPC test reveals 474.2 ± 7.8 mg GAE per dry weight, TFC test shows 25.5 ± 0.7 mg QE per dry weight, and DPPH the inhibitory rate of 141.0 mg TE per dry wet. The FRAP test indicates a value of 3610.0 ± 74.8 mg TE per dry weight, and the inhibitory activity against α-glucosidase has an IC50 of 81.5 ppm and inhibitory activity 94.0%. We also conducted a DPP-4 inhibitory activity test, which yielded a result of 419.2 ppm. Quality tests confirmed that all formulations were free from microbial contamination (such as Total Plate Count, coliform, yeast and mold showed negative result) and heavy metals (lead and cadmium). The biomarker compounds identified in this formulation through chromatographic analysis include curcumin, cinnamaldehyde, and EGCG. 
Discussion.  A polyherbal formulation with 5% turmeric, 67% cinnamon, and 28% green tea showed strong α-glucosidase inhibitory activity, with an IC₅₀ of 81.5 ppm and 94.0% inhibition. This low IC₅₀ value indicates better effectiveness compared to previous studies of aqueous extracts, which only reported a percentage inhibition of 88.7%. In antioxidant capacity, earlier studies had a DPPH activity IC₅₀ of 817 µg/mL, suggesting weaker scavenging ability. In contrast, this study found a high Trolox equivalent antioxidant capacity of 141 mg TE/g dry weight. Although these values cannot be directly compared, the high Trolox equivalent indicates strong total antioxidant capacity. The increased enzyme inhibitory and antioxidant activities may come from using ethanol as the extraction solvent. Ethanol helps extract semi-polar compounds like catechins and curcuminoids, which are effective at inhibiting α-glucosidase and scavenging radicals. Aqueous extraction mainly recovers highly polar compounds, resulting in less of these active ingredients.

