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Traditional Korean fermented herbal plants are potential sources of new food that promote health, but
they are still produced by yeast, fungi or bacteria fermentation. In the present work, mushroom
(Paecilomyces tenuipes and Cordyceps militaris) fungal dongchunghacho were used to fermented
Glycyrrhiza uralensis Fischer (licorice) or mixed with pupa. The pupa were tested as solid substrates
for the production of corcycepin, liquiritin, and liquiritigenin. The fermented substrates were analyzed
the content of cordycepin, liquiritin, liquiritigenin, and glycirrhizin productivity and inhibitory activity
of NO. The cordycepin content of 70% EtOH extract from the fermented mixture of licorice and 50%
pupa with C. militaris increased maximum at 33 times. Pupa was very excellent for the production
of cordycepin. The liquiritin content was decreased in all the assays inoculated with P. tenuipes and
C. militaris dongchunghachos. The liquiritigenin content was higher when fermented with P. tenuipes
than C. militaris. The addition of pupa significantly reduced the liquiritin content and glycyrrhizin
production. As a result, the liquiritigenin content increased in fermented P. tenuipes and C. militaris,
and liquiritin and glycyrrhizin decreased. The inhibition of NO production in the different ethanolic
extracts fermented with licorice and pupa was also significantly increased and higher than that of a
nonfermented extract in higher polar solvent extracts. The contents of cordycepin and biological active
compounds were altered in accordance with the concentration of pupa and fungi. This study provides
basic data for use in developing dongchunghacho fungi as a functional food resource.
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d55dy
Table 1. Conditions of HPLC analysis
Flow rate 0.8 ml/min
Detector UV 254 nm
Injection Volume 10.0 ul

Column Temperature
Mobile Phase
Analytical condition

Room temperature
0.025% formic acid in H.O (A), CH;CN (B)

0-15 min (2040, B), 15-30 min (40—100,B), 3040 min (100, B), 40-50 min (10020, B)
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Fig. 2. Chemical structures of the liquiritigenin, liquiritin, and glycyrrhizic acid in licorice and cordycepin in Cordyceps militairis.

Table 2. Retention time and parameters of calibration curve, LOD and LOQ study of standard cordycepin, liquiritin, liquiritigenin

and glycyrrhizic acid for HPLC method validation

Compounds Retention time Correlation Linear range Regression equation LOD LOQ
(min) coefficient (12) (ug/ml) (ng/ml) (ng/ml)
Cordycepin 9.418 1.0000 1-50 y = 35.42x+0.96 0.124 0.408
Liquiritingenin 17.113 0.9998 1-50 y = 11.50x-3.52 1184 3.907
Liquiritin 22202 0.9999 1-50 y = 8.93x-4.23 1.047 3.456
Glycyrrhizic acid 32271 0.9991 5-50 y = 7.52x-13.15 2.841 9.376

In the regression equation y = ax + b, x refers to the concentration of the compounds (iig ml '), y the peak area, and * the correlation
coefficient of the equation. LOD means limit of detectionand LOQ means limit of quantification.
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Cordycepin (mgfg dry weight)
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Fig. 3. Quantification of cordycepin (mg/g dry weight) in extracts of fermented with Cordyceps militaris and Paecilonyces tenuipes
as affected by five different extracting solvents. Data are meantstandard deviation obtained by triplicate analyses.
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Fig. 4. Quantification of liquiritin (A), liquiritigenin (B) and glycyrrhizin (C, mg/g dry weight) in the five different extracting
solvents as affected by pupa concentration in Glycyrrhizae Radix extracts fermented with Paecilomyces tenuipes and Cordyceps
militaris. Data are meantstandard deviation obtained by triplicate analyses.
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Table 3. Inhibitory effect of the five different extracting solvents as affected by pupa concentration in Glycyrrhizae Radix extracts
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