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Abstract

In this research, we investigated the extraction of phenolic compounds such as gallic
acid (GA), ellagic acid (EA), and corilagin (CG) from physic nut (Jatropha curcas
Linn.) leaves using supercritical carbon dioxide (SCCO;) and methanol as a co-solvent.
The experiments were designed by using Box - Behnken Design (BBD) to determine
the effects of pressure (8 - 42 MPa), temperature (35 — 85 °C) and concentration of
methanol (1 - 5 % (v/v)). The maximum extraction yield (2,178.2 mg/kg dried leaves)
of GA was obtained at the temperature of 85 °C, pressure of 25 MPa and using
methanol concentration of 5% (v/v), while the maximum vyields of EA (4,810.61 mg/kg
dried leaves) and CG (12,156.35 mg/kg dried leaves) were obtained at 42 MPa, 60 °C
and 5 % (v/v) methanol. In addition, the response surface methodology (RSM) was used
to optimize the extraction yield. The predicted results showed that the maximum
extraction yield of GA, EA, and CG were 2,622.12 (at 25 MPa, 97 °C and 6 % (v/v)
methanol), 4,700.94 (at 37.5 MPa, 60 °C and 6 % (v/v) methanol), and 18,245.46 mg/kg
dried leaves (at 42 MPa, 78.5 °C and 6 % (v/v) methanol), respectively. Moreover, the
P-value indicates that the quadratic term of the pressure is the most importance factor
that affects the GA extraction, while the significant effects on EA and CG extraction are
the temperature and the methanol concentration, respectively.

The antioxidant activity of the crude extract was evaluated by using the 1, 1 - diphenyl -
2 picrylhydrazy (DPPH) method. The maximum inhibition percentage (62.8 %
compared with the standard DPPH) of the extract was achieved at 25 MPa, 35 °C and 5
% (v/v) methanol. The RSM results indicates that the quadratic term of the extraction
temperature is the most significant effect on the antioxidant activity of the extract. The
highest DPPH radical scavenging activity (82.88 %) of the extract could obtained using
6 % (v/v) methanol as a co-solvent at 8 MPa and 22 °C.

Keywords: Supercritical carbon dioxide / Phenolic compounds / Physic nut / Response
surface methodology / Antioxidant activity
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AARD = Average Absolute Relative Deviation
ANOVA = Analysis of variance

BBD = Box-Behnken Design

DPPH = 1, 1- diphenyl-2-picrylhydrazyl
EtOH = Ethyl Alcohol

HHDP = Hexahydroxydiphenic Acid

HIV = Human immunodeficiency Virus
HPLC = High Performance Liquid Chromatography
MPa = Megapascal

SCCOo, = Super Critical Carbon Dioxide

SS = Sum of squares

UV-VIS = UV-Vis Spectrophotometer



