STUDIES ON THE EXTRACTION OF CORDYCEPS SP. MYCELIUM USING
SUPERCRITICAL CARBON DIOXIDE FLUID AND THE ANTIOXIDANT PROPER
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ABSTRACT
"DONGCHONGXIACHAQO" IS A RARE AND EXPENSIVE DRUG IN CHINESE MEDICINE, WHICH IS PRODUCED IN
THE LARVA OF HEPIALIDAE INFECTING MAINLY BY THE PARASITE FUNGUS CORDYCEPS SINENSIS. DUE TO
THE YIELD OF CORDYCEPS SINENSIS IS LIMITED, ITS PRICE IS VERY HIGH, AND THEREFORE THE
MANUFACTURERS TRY TO USE FERMENTATION TECHNIQUES TO MASS-PRODUCE CORDYCEPS SINENSIS
MYCELIUM TO DECREASE ITS PRICE. HOWEVER, IT REMAIN OBSCURE WHETHER THE CHEMICAL
COMPONENTS OBTAINED FROM CORDYCEPS SINENSIS MYCELIUM ARE THE SAME AS THOSE FROM
CORDYCEPS SINENSIS AND WHETHER THE ANTIOXIDANT PROPERTIES AND ANTI-TUMOR ACTIVITY ARE
AFFECTED BY THE EXTRACTION METHOD AND THE SOLVENT USED. IN THIS RESEARCH, CORDYCEPS
SINENSIS MYCELIUM WAS EXTRACTED USING SUPERCRITICAL CO2 FLUID AND RESPONSE SURFACE
METHODOLOGY WAS USED TO ANALYZE THE EXTRACTION CONDITIONS. THE EXTRACT OBTAINED FROM
SUPERCRITICAL CO2 FLUID EXTRACTION WAS ALSO COMPARED WITH THOSE EXTRACTED BY
METHANOL, ETHANOL, AND WATER. FURTHERMORE, THE METHANOL EXTRACT OF CORDYCEPS SINENSIS
MYCELIUM WAS FRACTIONATED USING SILICA GEL COLUMN CHROMATOGRAPHY AND THEN THE
FRACTIONS WERE ANALYZED FOR THEIR ANTIOXIDANT PROPERTIES AND ANTI-TUMOR ACTIVITY.
RESULTS SHOWED THAT THE EXTRACTION OF CORDYCEPS SINENSIS MYCELIUM WITH SUPERCRITICAL
CO2 FLUID AT 4500PSI AND 6000 FOR 3 HOURS GAVE THE HIGHEST YIELD OF 58.47MG/G MYCELIUM. THE
RESULTS OF ANTIOXIDATIVE ASSAYS SHOWED THAT ALL SOLVENT EXTRACTS INHIBITED THE
DECOMPOSITION OF DEOXYRIBOSE, AND THE HYDROXYL RADICAL SCAVENGING ACTIVITY OF ALL
EXTRACTS INCREASED WITH THE INCREASING CONCENTRATION OF ALL EXTRACTS. THE ORDER OF
RELATIVE HYDROXYL RADICAL SCAVENGING ACTIVITY OF VARIOUS EXTRACTS ISBHT > METHANOL
EXTRACT > ETHANOL EXTRACT > WATER EXTRACT > SUPERCRITICAL CO2 FLUID EXTRACT. THE CS-A, B,
C, D, AND E FRACTIONS OBTAINED FROM THE METHANOL EXTRACT OF CORDYCEPS SINENSIS MYCELIUM
USING A SILICA GEL COLUMN CHROMATOGRAPHY ALSO INHIBITED THE DECOMPOSITION OF
DEOXYRIBOSE. THE CS-B FRACTION HAD THE HIGHEST HYDROXYL RADICAL SCAVENGING ACTIVITY,
WHICH IS HIGHER THAN THAT OF BHT. THE CS-A FRACTION HAD THE SECOND HIGHER ACTIVITY, WHICH
IS HIGHER THAN THAT OF BHT IN THE CONCENTRATION RANGE FROM 400 TO 800y G/ML. IN THE
EXAMINATION OF REDUCING POWER, EXCEPT BHT HAD A STRONG REDUCING POWER, ALL THE
EXTRACTS FROM CORDYCEPS SINENSIS MYCELIUM SHOWED VERY LOW REDUCING POWER, WHEREAS
THE REDUCING POWER OF VARIOUS EXTRACTS STILL INCREASED WITH THE INCREASING
CONCENTRATION. IN THE RESULTS OF DPPH RADICAL SCAVENGING ACTIVITY ASSAY, THE ETHANOL
EXTRACT HAD THE HIGHEST VALUE OF 91.500 AND THE SUPERCRITICAL CO2 FLUID EXTRACT HAD THE
LOWEST. THE ORDER OF DPPH RADICAL SCAVENGING ACTIVITY OF THE FRACTIONS ISBHT =CS-B > CS-C
> CS-D > CS-A> CS-E. THE ETHANOL EXTRACT SHOWED THE HIGHEST ABILITY TO CHELATE FERROUS
IONS AND THE SUPERCRITICAL CO2 FLUID EXTRACT OPPOSITELY HAD THE LOWEST. THE CS-B FRACTION
OF METHANOL EXTRACT CHELATED 43.80 OF FE(Il), WHICH WAS THE HIGHEST CHELATING POWER
AMONG ALL THE FRACTIONS. WHEN THE CONCENTRATION OF ALL FRACTIONS WAS 10000 y G/ML, THE
FRACTIONS HAD A RELATIVE FERROUS ION CHELATING POWER AS CS-B > CS-A > CS-E > CS-D > CS-C >BHT.
IN THE ANTI-TUMOR ACTIVITY TEST, THE INHIBITORY EFFECTS OF CORDYCEPS SINENSIS MYCELIUM ON
C6 AND MG-63 TUMOR CELL LINES WERE STUDIED USING MTT TEST. THE RESULTS SHOWED THAT
METHANOL EXTRACT HAD THE HIGHEST INHIBITORY ACTIVITY (53.70 INHIBITION FOR C6 CELL LINE AND
70.600 FOR MG-63 CELL LINE). SUPERCRITICAL CO2 FLUID EXTRACT HAD THE NEXT VALUE (55.5
O INHIBITION FOR C6 CELL LINE AND 55.2[0 FOR MG-63 CELL LINE). AMONG FIVE FRACTIONS OF
METHANOL EXTRACT, CS-A FRACTION SHOWED THE HIGHEST ANTI-TUMOR ACTIVITY, WHICH WAS 87.4
O INHIBITION FOR C6 CELL LINE AND 73.60 FOR MG-63 CELL LINE.
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