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Extended Abstract
Centella asiatica L. (CA) is one of the important medicinal plants widely used as folk medicine to treat a wide range of
illnesses, such as headaches, ulcers, asthma, eczemas, tumors and cancer, diabetes and memory loss [1]. The primary active
ingredients of CA consist of flavonoid glycosides, free amino acid, polyacetylenic compounds and triterpene saponins [2].
Main compounds in triterpene saponins, namely madecassoside, asiaticoside, madecassic acid and asiatic acid are considered
as bioactive compounds. These bioactive compounds are well known for their antioxidant, antibacterial and fungicidal
activity against fungi [3,4]. In general, the use of Centella asiatica as herbal remedy requires large amount of unprocessed
materials due to low concentrations of bioactive compounds present in CA leaves. Therefore, it would be beneficial to
extract the bioactive compounds and use the extracts as a concentrated medicine.
The aim of this research was to precipitate bioactive ingredients from Centella asiatica using Gas Anti-Solvent (GAS)
process. In this research, active ingredients were extracted from Centella asiatica dried powder by maceration method at
room temperature. The extracted solution was then used as a starting solution for the GAS precipitation process with the use
of carbon dioxide as an anti-solvent. The effects of % ethanol in the mixed solvent of ethanol and methanol (0-100%),
carbon dioxide flow rate (3-9 mL/min) and temperature (25-45oC) on the amount of precipitates were investigated. The
Box–Behnken design of experiments was carried out using the MINITAB 17. The precipitated product was analyzed using
HPLC and tested for antioxidant activity (via DPPH and ABTS assays). The amount of total phenolic was also determined.
The results show that % ethanol in the mixed solvent of ethanol and methanol in the maceration step (S and S*S) were
significant parameters for madecassoside, asiaticoside and total triterpene saponins (p < 0.05). Moreover, for the case of
total triterpene saponins, the precipitation temperature (T) was also found to be significant variable. For madecassic acid and
asiatic acid, it was found that all coefficient terms were not significant (p > 0.05). Higher amounts of active ingredients
could be precipitated when a lower percentage of ethanol in the mixed solvent was used in the maceration step. Moreover,
an increase in precipitation temperature resulted in a reduction in the amount of precipitates. At the optimal conditions, the
amount of madecassoside, asiaticoside, madecassic acid and asiatic acid were found to be 5,733±537, 2,948±249, 1,678±163
and 436±17 µg/5 mL of extracted solution, respectively. In the antioxidant studies, the highest Trolox equivalent found in
the products using DPPH and ABTS assays were 5,622±336 and 10,729±820 µg/5 mL of extracted solution. The highest
total phenolic was found to be 3,653±49 µg/5 mL of extracted solution.
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