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Subcritical water extraction, an extraction using water at temperature higher than
100°C under pressurized condition as solvent, has received much interest from researchers
for extraction of phenolic compounds from various materials. However, stability of phenolic
compounds in subcritical water is still not extensively reported in literature. Therefore, this
study investigated stability of 10 phenolic compounds, i.e. gallic acid, protocatechuic acid,
gentisic acid, vanillic acid, p-hydroxybenzoic acid, syringic acid, caffeic acid, p-coumaric acid,
chlorogenic acid and catechin in subcritical water using a batch-type reactor (net volume 3
mL) at 100, 150, 200 and 250°C for 30, 60, 90 and 120 min. The amount of phenolic
compounds was determined by HPLC, total phenolic content was determined by
folin-ciocalteu assay and free radical scavenging activity was measured using DPPH assay.
The results showed that as the heating temperature and time increased, phenolic compounds
was more decomposed and the degradation process can be described by first-order kinetics
model. All tested compounds degraded completely after heating for 30 min at 250°C.
Activation energy from Arrhenius plot indicated that catechin may degrade with different
mechanism from other phenolic compounds. Degradation of phenolic compounds resulted in
reduction of DPPH free radical scavenging activity and total phenolic content of the heated
solution. The relationship between total phenolic content and DPPH radical scavenging
activity for each phenolic compound was linear. Interestingly, degradation products from
protocatechuic acid, syringic acid, caffeic acid, chlorogenic acid and catechin at high
temperature exhibited considerable free radical scavenging activity.
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