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Study on the Anti-oxidative Activity and Anti-inflammatory Effects of
Processed Sulfur with Cordyceps Militaris Mycelium

Hwa Eun Cho', Hae Ja Kim', Yun Hee Choi', Ki Nam Lee', Myong Soo Chong®™

1! Professional Graduate School of Oriental Medicine, 2: College of Oriental Medicine,
3. Research Center of Traditional Korean Medicine, Wonkwang University

The purpose of this study was evaluated physiological activity of processed sulfur with Cordyceps militaris
mycelium that antioxidative and antiinflammatory effects. Proliferation of processed sulfur (PS) with Cordyceps militaris
mycelium was increased in dose-dependent manner. In organic sulfur contents of Cordyceps militalis mycelium fortified
processed sulfur, CM+PSH (CM+3000 ppm of PS) was significantly higher than other groups. However, CM+PSL
(CM+1500 ppm of PS) was almost changed organic sulfur. Content of total polyphenol compounds was similarity to
CM, CM+PSL and CM+PSH. The EDA {(electron donating ability) and SOD-like activity was increased in
dose-dependent manner and the activity of CM were significantly higher than CM+PSL and CM+PSH. We examined
cytotoxicity, nitric oxide production of Raw 264.7 cell and inhibition of HT 1080 cell by MTT assay. CM, CM+PSL and
CM+PSH do not have any toxic effects in macrophages (Raw 264.7). And CM+PSL and CM+PSH inhibited the
production of nitrite in Raw 264.7 cells activated with LPS. The antitumor effects of processed sulfur with Cordyceps
militaris mycelium on HT 1080 cell was indicated a significantly inhibition activity. These results suggested that
processed sulfur with Cordyceps militaris mycelium have activities of antioxidant, antiinflammatory effects.

Key words : processed sulfur, cordyceps militaris, antioxidative, cytotoxicity, antiinflammatory, Raw 264.7 cell, HT 1080
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Fig. 1. Effect of processed sulfur concentration on the Cordyceps
militaris mycelium growth. Values are mean *+ SE of triplicate

determinations. Means with different superscripts within a table are significant
different at p<0.05 by Duncan’s multiple range test.
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2. AR W
HAeE 43 5502 A ue 7 gEe 588
2, Azt WY 23 5ol dARI(CMHPSL)=

3,985.60 ppm, L5 WA FE 28 SF0IE TAHI(CM+PSH)
= 353280 ppmZ EE5HE FARICM)E 148350 ppmHrCt
FAFoZ g9 ghgo] A VekRdrt KL Hish HA 7

iB] 7] fEo R Hae HA fEe YA 242 CMA
1.48, CM+PSH 1.180] ¥PH CM+PSL 2.66% L}ERGTHTable 1).

Table 1. Organic sulfur contents of processed sulfur with Cordyceps
militaris mycelium

Sulfur (ppm) Converting ratio
M 148350 + 174.70° 148
CM + PSL 308560 + 460° 266
CM + PSH 353280 + 82.40° 1.18

Values are mean = SE of triplicate determinations. Means with different superscripts
within a table are significant different at p«0.05 by Duncan’s multiple range test. CM :
Cordyceps militaris mycelium of PDB cuiture, CM + PSL @ CM + 1500 ppm of
processed sulfur culture, CM + PSH @ CM + 3000 ppm of processed sulfur culture.

HA /8 243 5&5cla AAY & Etlsle s o
B2 EEZ5IE FARAICM)E 3613 pg/mE 713 =2 g8
HB9on shE HASE B3l SFclE dAMA 7

ol 2}
CMHPSLE= 3421, CM+DPSHE 34.64 g/ niZ LFERJTHTable 2).

Table 2. Total polyphenolic compounds contents in processed sulfur
with Cordyceps militaris mycelium (ug/mf)
Cone. (mg/ml) CM CM + PSL  CM + PSH

Total polyohenolic compounds 36.13 0505 3421 * 030° 3464 + 061
Values are mean = SE of triplicate determinations. Means with different superscripts
within 2 table are significant different at pQ05 by Duncan's multiple range test
Abbreviated words of experimental groups are same as table 1.

4. MAEAE

WA 78 23 £53kE AR 1,5 10, 20 mg/m ST
oA AXES & (Electron donating ablility, EDA)2 1 mg/mY
=To)A] CM 9.26%, CM+PSL 6.63% = CM+PSH 6.01%Z CM
oM fAFSR =4 UEITE 5 ng/me SEolxe 795
0l zlol glo] 7t AlE BT 1549 ~ 13.03% 2 ViERG 21, 10 mg/
nl =ToAE CM 25.77%, CM+PSH 23.24% % CM+PSL
19.08%9] &OF LIERAT} 34, 20 mg/misT oAl CM+PSH7}
4349%F 7VAF =9r0m CM 40.92%, CM+PSL 37.24%9] £OF
LIEFATHTable 3).

Table 3. Electron donating abilities in processed sulfur with
Cordyceps militaris mycelium (%)

Conc. (mg/ml) 1 5 10 20

CM 006012 15494095 5770445  40.92066°
CM + PSL BE3:055° 1274147  1008+050°  37.04+027°
CM + PSH  601+004*  1303+027  2324+054°  4349+06%°

Values are mean = SE of triplicate determinations, Means with different superscripts
within a table are significant different at p<005 by Duncan's multiple range test.
Abbreviated words of experimental groups are same as table 1.

5. SOD AL
WA 98 23 S58& BAA 15 10, 20 ng/nk BE

- 362 -



oAl SOD FAME &(Superoxide dismutase-like activity)2 1
mg/mel FEAA JOFEQl xlo] glo] Zzh CM 9.91%,
CM+PSL 11.70% % CM+PSH 7.20% 5 LIERATE 5 ng/mlS =
EolME RAHCE CMo] 7 B2 4353%E 2ol HJ‘?E,
CM+PSL 34.30% % CM+PSH 13.30% &O.2 LJERS O™, 10 mg
/b SEME PRIZIIE CMO] 5936% % FAM R 7HE
=7 LIERTE 25F 20 mg/ i LollAT CMOT 75.25% & 718 &
2 Z8e ErTable 4).

Table 4. SOD-like activities of processed sulfur with Cordyceps
militaris mycefium (%)

Cong, {mg/ nl) 1 5 10 20
oM 901 + 536 4353 + 080° 5036 + 197 7525 £ 135
CM = PSL 1170 % 074 3430 « 055 3584 + 456° 5339 + 486

M+ PSH 720 '(80 1330 + 206" 3467 + 302° 468 + 012

Values ae mean + SE of wiplicate determinations, Means wi diferent superscripts
within 2 ‘abe are a\gﬁﬂcawt different at 005 by Durcan's mukiple range test.
Abbreviated words of experimertal groups are same as teble 1.
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Fig. 2. Effect of processed sulfur with Cordyceps militaris mycelium
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Fig. 3. Inhibition of LPS-induced NO production by processed sulfur
with Cordyceps militaris mycelium in Raw 264.7 cell. Aocreviaed words
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8. HT 1080(fibrosarcoma cell, -7FS0KE) Celld] £41 oA &34

HAFE 23 S551E Aol thgt HT 1080(fibrosarcoma
cell, 4FF0LE) M 29 MTT assayoll &gt gt &40 A3, F
AETY NZYUET 10%E 71ECE 2 A|F= 125, 250, 500
2 1000 pg/msTONA LA B4 AA a3E BHC) 125 pg
/uEToA] CMi} CM+PSLE 17t 90.31, 88.37%E {AF O
2 92 HEZ Y4ESE BFoH, 250 ug/mnisTolis 2zt
88.02, 9140 Bl 89.73%S] Al WEEE BR oW 4 U 79
ol zlol= & 4 It 500 pg/mMsEol = FAE] thEL
ol B]&] CM, CM+PSL 2] CM+PSH ZtZ} 84.81, 88.68 2 85.78%
9 ROFOE I HTE WEES HH O 1,000 pg/misLol
Al GAl A2 iRl visl Al A48T BRolA RYEoE
U2 Az 4ESS HYriFig 4).
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Fig. 4. Cytotoxic effect of processed sulfur with Cordyceps militaris
mycelium on HT1080 cell. Different superscripts indicate significant difference

by Duncan’'s multiple range test(p(0.05). Abbreviated words of experimental groups
are same as table 1.
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