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Anticancer and Antioxidant Activities of Coriolus versicolor Culture Extracts Cultivated in the Citrus
Extracts. Lee, Se-Jin, Seong-Hoon Moon, Taeg Kim!, Jin-Yong Kim, Jeong-Sik Seo, Dea-Sun Kim, Jul-
lia Kim, Young-Jun Kim, and Yong-II Park*. Division of Biotechnology, The Catholic University of Korea,
Bucheon 420-743, Korea, "MAT Co. Bukjeju-Gun, Jeju-Do 695-810, Korea — Coriolus versicolor was grown in
a defined synthetic liquid medium and citrus extracts, and the culture extracts were examined for antioxidant
activity, nitrite scavenging activity, and in vitro anticancer activity against HeLa, PC-3, HepG2, and A-549
cells. Whereas the culture extracts obtained from the synthetic medium and the un-inoculated citrus extract
showed 60 and 22% of the 1,1-diphenyl-2-picrylhydrazyl radical scavenger activity, the culture extracts
obtained from the citrus extracts medium exhibited antioxidant activity up to 89%. The nitrite scavenging
activity of the culture extracts obtained from the citrus extracts medium and the synthetic liquid medium, and
the un-inoculated citrus extract at pH 1.2 were up to 67, 55, and 34%, respectively. The culture extract
obtained from the synthetic liquid medium inhibited the growth of HeLa, PC-3, HepG2, and A-549 up to 66,
23, 18, 10% at 48 h of incubation, respectively; however, the culture extract obtained from the citrus extracts
medium inhibited the growth of HeLa, PC-3, HepG2, and A-549 up to 75, 82, 55, and 82%, respectively. As a
negative control, the un-inoculated citrus extract was examined in the same way and inhibited the growth of
HeLa, PC-3, and HepG2 cells 20, 6, and 15% at 48 h incubation, respectively; the inhibition of A-549 cell
growth was negligible. These results clearly showed that the fermentation of C. versicolor in the citrus
extracts rather than in the defined synthetic medium significantly enhanced the anticancer activity, antioxidant
activity, and nitrite scavenging activity.
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Fig. 1. Comparison of the growth of Coriolus versicolor on the
synthetic liquid and the citrus extract media. Cultivation was
carried out at 30°C for 6 days under constant shaking at 150 rpm.
The values obtained were the mean of triplicates. @, Cell growth
of C. versicolor in the citrus extract medium; O, Final pH of the
citrus extract medium; W, Cell growth of C. versicolor in the
synthetic liquid medium; [, Final pH of the synthetic liquid
medium.

ol Veligle}. Extract-I, 1T 2283 1T 2% Aels=r) &
obd & ksl o] Frtsle] 2, 53] Extractl X&l%
% 1.2 mg/ml o|AFE Ak B3t oF 50% ol s qiEt
Welch 7z wjokEE g A% =7l 60 mgmldd,
Extract-I-2- 89%, Extraxt-II& 60%, 18] Extract-II[&
22%9] 3AF3E Z3E teflle] Extract-1o] dHAkslgol 7}
7 Eokomy, o7l gatksl B2lel BHASF BHT Hube of
1.8 22T 4.1 Ax T2 A GAE JERIE A
3 Az A HEsEY AA m= Gl el A 2
AHAS ik o B 3N EsEde $AHAS
wjoFalad S W 2 Wi EEEe] kst Bt AA3] A
e A3 JeRd S & 5 UsiEk(Fig. 2).

HA HHgkEESEe| oLt MAH Eat

WA W FFEEES] obHAl A7 %ol g AE Fig. 3
o] vFeb gl Extract-l, 11 28] 3 el &t pH 8 (pH
1.2, 3 283 6) oPHAE AASL pHZ} 2& 45 &5
Molm, FALS} B 22 AFz M FEHdoA
ofat AN FEEol, 3|M HEeEY AAH == Ut
FA A A wiFst FE2EH A obdAl AlA %] 7HE ¢
& 2ot pH 1.2901A Extract-I, I 28] 2 111l 2]k
obAAlY AAXLE A7 67%, 55%, 1AL 34% G U
EzAlle] AFEH) oA ofkle] AF el e
EAFIL 9lemg o]ES T Sl A= FAl
AHYS o JEZAMIe] A4H 7beA o= 53], HE
FANE A pHollA 8olaiA| A4S 2 44 24 pH
7} QA19) 919 pH A7} FARBLEE. qlA| 9] Sl o]
Ezaple] Aol wl§- o} Fig 39 Al wiksZE
£9] o}AL A7 %Fe] pH 12414 73 &P o2 AA3}

. 1oo
®
- 3 0.3 mg/m! Extract
2 12 mg/ml Extract
Z 80t SS9 3.6 mg/ml Extract
2 220 6.0 mg/ml Extract
® £=3 25yM BHA
o0 CIID 25 yM BHT
£ 60 !
o
3
t
= 40
&
a
2 20t
=
=
&
0 d 1IN
Extract-I Extract-11
Treatment

Fig. 2. Comparison of DPPH radical scavenging activity of
Coriolus versicolor culture extracts obtained from the synthetic
liquid and the citrus extract media. Extract-I is the C. vesicolor
culture extract obtained from the citrus extract medium, Extract-11
is the C. vesicolor culture extract obtained from the synthetic
medium, and Extract-IIl is the un-inoculated citrus extract.
Experimental details are as described in Materials and Methods.
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Fig. 3. Comparison of nitrite scavenging activity of Coriolus
versicolor culture extracts obtained from the synthetic liquid
and the citrus extract media. Extract-I is the C. vesicolor culture
extract obtained from the citrus extract medium, Extract-II is the
C. vesicolor culture extract obtained from the synthetic medium,
and Extract-IIl is the un-inoculated citrus extract. Experimental
details are as described in Materials and Methods.
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Fig. 4. Inhibition of cancer cell growth by Coriolus versicolor culture extracts obtained from the synthetic liquid and the citrus
extract media. Cells were seeded at a density of 1.5x10* cells/100 ml/well in 96-well plates with RPMI1640 medium supplemented with
10% FBS, 2 mg/ml sodium bicarbonate and 1% penicillin-streptomycin. Twenty four hours after the growth, different concentrations of
each C. versicolor culture extracts were added to each well and 48 h after the further growth, the cell viability was determined by MTT
assay on a microplate reader. Cancer cell lines used were A) HeLa (female cervix adenocarcinoma) cell, B) PC-3 (male prostate
adenocarcinoma) cell, C) HepG2 (human hepatoblastoma) cell, and D) A-549 (male lung carcinoma) cell. Values obtained were the mean
of triplicates. @, the un-inoculated citrus extract (Extract-1II); I, the C. versicolor culture extract (Extract-II) obtained from the synthetic
liquid medium; 4 , the Coriolus versicolor culture extract (Extract-I) obtained from the citrus medium.
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