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Analysis of Antioxidant Activity and Cytotoxicity against Human Cancer Cell Lines of Extract from
Atractylodes rhizoma fermented with Ganoderma lucidum Mycelium
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Abstract

Ganoderma lucidum has been traditionally used as a medicine for treatment of bronchitis, arthritis, and high blood
pressure, and it has been reported to display many biological activities including anticancer and immune activities. Since
mushroom mycelium is known to have excellent biological activities together with mushroom fruiting body, studies on
biological activities of mushroom mycelium have been actively conducted. Thus, the present study compared the biological
activities before and after the cultivation of Ganoderma lucidum mycelium on Atractylodes rhizoma. When the radical
scavenging activity was assessed by the DPPH assay, ARGL (ethanol extract of Atractylodes rhizoma mycelium fermented
with Ganoderma lucidum) showed radical scavenging activity of 5.58~82.56% at concentrations of 10~500 pg/assay, while
AR (ethanol extract of Atractylodes rhizoma) showed radical scavenging activity of 5.27~72.08% at the same concentrations.
When measured by using the ABTS assay, ARGL showed higher radical scavenging activity than AR, which was consistent
with the result obtained by the DPPH assay. In the MTT assay, the cytotoxicity of ARGL against all cell lines was higher
than that of AR. In particular, the cytotoxicities of AR and ARGL against Hep3B at a concentration of 400 ng/assay were
71.81% and 86.40%, respectively. In addition, the result obtained by the SRB assay was consistent with the result obtained
by the MTT assay. According to the results mentioned above, there is a high probability that medicinal herb cultures using
mycelium can be used as sources of functional foods since the cytotoxicities against cancer cells and antioxidant activities
increased when the mycelium was fermented with Atractylodes rhizoma.
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on, Tkt A7l 24 Agol gEA QUth 1 5 %
HAS A<l ofgHAleR el
FAEE, FAE &4 T o
(Lee & Bang 2001). ©]9} Z+ro] H %]
o oFATE 7HAAL Lo, 7HA o] BiRkaL vk zto] 4
o] 7154 A& A= o] &st=tl olz=ol Ut} ¥, H
Aol 783 AEgidol ALY AAARTE ofzl, A
o= Q= AL R dHAHA FAHA o]-go it TAlo] &=
oFA| AL IEHKim F 2010). WAl FAAlE 2 Lo 2]
F71E28S RS 718N aaE Eulste] Bad 9Y
BE FH3l= wkA o 2 AASCHWasser SP 2002). waka] ¥
A AA 9] o]HEt ALHAlS o] &sto] A& EES
it Wl digt A&l +3EL Utk Joung F
(2009)2 EAZZHA, FAHA, =FgFo| Ml FAA <}
e GRS o v =2 ginsenodis FHFo] E UAAHE
o 24 F7ketelen, E3] FAMA AL} Q4] ik
EolA Akzdo] 71 Wol F7kstlthar shgich EZ, Sohn
(201002 FAFHA FAAE o] &3 71 9 o=
8 FEE0] Y A=l disl =& ¢l A% A7
5= UEH AT SHQITE o= A A7} RHeFE
FEo= o] gsto] ALst= T /7 ML e AE
e+2) ¥ g5 (biotransformation)of] &] 3 HFA7} Z 7HA]
I e ory] S8R Aol s PR A= A
2ol AHA a7E & 4 U2 AAFRITHSohn 5 2010).
mEha] 2 AFoas FFAE 2 AR e AES
HiZ| 2 o] gsto] FAHA HAMAIE s, sigFES &
o F&5ke] HARSt & 9 QIA| oFA| o) e M=
B4R, 2L 754 AFLARA Y o8 7S
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1. &&=
Aol AR &S i AFAINNA AldEE U
Ab gk 2

TAES Tt AR, A MM (Ganoderma
lucidum) XA = +ZJ A 1eHQ(Korea Forest Research In-
stitute, Korea) & 2 F €] EoFdlo} potato dextrose agar(PDA,
Lansing, Mich, Acumedia, USA) 8jR]of| 4] 25C2 547t v
o, 4ColA Bl azvieh Adueretel AHgs
Rt

2. AlSf
2,2-diphenyl-1-picryl-hydrazyl(DPPH), 2-2'-azinobis(3-ethyl-

benzothiazoline-6-sulfonic acid)diammonium salt(ABTS), dimethyl
sulfoxide(DMSO), L-ascorbic acid, thiazoly blue tetrazolium
bromide(MTT), sulforhodamine B(SRB), trichloroacetic acid(TCA),
Folin-ciocalteu's phenol reagent, gallic acid, quercetin, potassium
hydroxide, sodium chloride, potassium chloride, trizama base+=
Sigma Chemical Co.(St. Louis, MO, USA)o| A F+¢stgE o,
AR v oFoll AR PDA, potato dextrose broth(PDB)+=
Acumedia Co. (Lansing, Mich, USA)o| A L3}t E3L Al
3 dfjoFo] ARE3L roswell park memorial institute me-
dium(RPMI-1640 with L-glutamin), dulbecco's modified eagle's
minimal essential medium(DMEM/ High glucose), fetal bovine
serum(FBS), penicillin-streptomycin = solution, trypsin 0.25%
EDTA solution2> Hyclone Co.(Logan, UT, USA)o] A 3}
.

3. GX|HA TAMH QL EE9| &E Y FE= M

FA A FAHAE PDA iR HFstaL, 25 Coll A 747k
v QFet F cork borer(& 8 mm)E ©]-§3t] 5~6714 o+
235 Fstgich o]& PDB #i#] 250 mLoj| HFste] 25T
A 747 8okt &, homogenizer(400 Mark [, SEWARD,
USA)Z #d3}star Tae] ARSHETE &2 SRl 1
AIZE B3 AAAZ] Th, autoclaveol| Al 121 Cof|A] 1583 2
ool AL WZAIFIL o7lo] 2AFA FXHA
AR AAFEE BEStel 25CoIA 1097 LSk
o] wFE 10u(w/v)e] 80% of&&S 7Fstal 25T oA
24A7F mytste] 2EES E3Uth o]F o] #X|(Toyo No. 2,
Advantec, Japan)2 ]33t TS ZHFs=7]|(LABOROTA 4000-
efficient, Heidolph Instruments GmbH & Co., KG, Germany)=
FEANA EE FEES AU olE FEAX7I(EYELA,
Tokyo Rikakikai Co., Japan)E ©o|-&3te] 52 AZAIZ] tha
—18TColA Hste] Ao ARSI
Zojh= &gk 5
= Z8] 9= 32 Folin-Ciocalteu(FC)H(Re 5 1998) 0.2
ZAsteh &, 349 A= | mLo| 74 5 mLE E3%
t}2., Folin-Ciocalteu's phenol reagent 0.5 mLE- 7}5}aL vortex
2 Egsto] 877 WA F, 7% NaCO; 10 mLE 715t
Ak 719 FFRFE o8t RIE 25 mL= 2 A
£ oFAol A 2417k W% TFE UV/Vis spectrophotometer(DU
800, Beckman, USA)Z 750 nmojjA] SH=2 =H3}Ac)
Gallic acidE& FFEHE ARl FFFAS A5k, Al
29 & Zolsls RS ToIQ ARe & Bl B
2 o3 gallic acid mgFTH(mg GAE/g) 0.2 FEA|31¥ o1, 33
B 243§ BRGOR ey

4. &
z
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5 & EslE0|E ger &N
% Z8tH0|E S Moreno 5(2007)2] WHE o4
3t 243519t 3AE A|Z 500 pLofl 10% aluminum nitrate

1 mL, 1 M potassium acetate 100 pL2} 80% gk 4.3 mLE
AR 7hstar a4 402 5t BESAIX] T UV/Vis
spectrophotometer 2 510 nmoj|A] ¥WF-g-H o] SR =5 =35}
gt FZEF 2L querceting AME-SHe] AT AL 25}
3, 29 & Behhio|S S Faketh & Behhicol
= 3HFL g quercetin mg@E(mg QE/g) 02 EA|FFH oM,
38) W% 243 5 BRgoR Uehyglt

6. B-Glucan &2 =3

B-Glucan ¥
procedure kit(K-YBGL, Megazyme Int. Wicklow, Ireland)E ]
galo] Zalgich

mushroom and yeast beta-glucan assay

7. DPPH 2iC|Z 47 &M =3

DPPH #}t]Z £7%5-2 Blois MS(1958)¢] & o] g3}
o o231} Zo] A3 0.1 M sodium acetate buffer(pH
558 olg3te] Bl4g A& 1 mLef] 7.5¢107° M DPPH &9}
2 mLE E3ste] 37°Cof|A] 3027 W3 & UV/Vis spectro-
photometerE ©]-§3}o] 517 nmoj| A SF=E S o
ZT 22X L-ascorbic acidS AHE-3tgeH, DPPH o)z &
A E9L ofefY A1 o]&3to] WiEgR ehfigl, 33
ghE S7gste] Hdgre® Ui gich

DPPH 2tz &7 B4(%) =

(AxFATFE_ALBATAERE )

8. ABTS ZiC|Z A7 &M &H

ABTS gtk 245 53t A3 &4 =42 Roberta 5
(1999)¢] W& wat Sk &, 7 mM ABTSS}: 2.45
mM potassium persulfateE 1:12 E§31e] 30T 9 g4 oA
1247 F<t ¥2]5te] ABTS'S FAAIZ &
phosphate buffer(pH 7.4)E ©]&3}% 413 nmoj|A] SF =7}
0.70] H== 3|43tk 34 ABTS A|oF 4 mLoj| Al&
40 uLE 7}5te] 18 Z<¢h ¥keA)7] 5 413 nmol| A SR =S
=435t EHE_LRE—‘: L-ascorbic acid& ARE-SlH o, Z+
Al2] ABTS Uizt 47 S DPPH 2zt 47 84
2740] 0§ A2 olgslo] 38 W 2R F BAgo

= vehjgc

S 5 mM potassium

9. & 0|2 &tele &3

Z1u) 2} = AFFEIA

A o)L FYE(Farric Reducing Antioxidant Power; FRAP
value)2 Benzie & Strain(1996)2] S ARR-3lo] =331
T} FRAP A|2F2 300 mM sodium acetate buffer(pH 3.6), 40
mM HClo] €3jA]7] 10 mM2] 2.4,6-tris(z-pyridyl)-s-triazine
(TPTZ)T+ 20 mM FeCly:6H,0Z 10:1:19] Hu] ujg2 A3
2|70 E)tsto] ARg-SHATE Al&ef FRAP A9k 7:1(v/v) H]
&2 T3t 37Co|A 587 vh§-A1Z] th& UV/Vis spectro-
photometerE ©|83}o] 593 nmoA TFE=E =AY
FRAP value= FeSO, - TH,05 ©|-&3%t E&E3AS ZAJ5HY]

5RO, FeSO, eq iM2 LR ik Azt ghe 38) wha
299 & Wz yehsic

10. MIZEZF HHQF

Aol Ag3t 45570 NERE AT AZL) AS4,
Zrek M|ZZ21 Hep3B, Aba 7354 Al ZQ1 Hela, Al HAAIE
¢] HelLa2292 3dh=tAf|323-2-3)(Korea Cell Line Bank, Seoul,
KCLB, Korea)© 2 X g| HoFdlo} A3} th A549, HeLa 2
HeLa229= RPMI 1640 H} %], Hep3B= DMEM Hj | S A}&-5}
A1, Z+ze] "z of 10% FBSL} 1% penicillin streptomycing
A7kt 37T, 5% CO, incubatorof| A wljoFs}gich.

11. MTT 24

FEEY AZ F4] A aRE S74s17] 9lsf Carmichael
5(1987)9] WS o]-§5te] MIT £4& AAISHAH wie
H A EZE 1x10° cells/mL7} EEE 96 well plated] B35}
1, 37C, 5% CO, incubatorof| A 24A|7F SQF vl kgt & vl %]
80 LLE A|ASHAL, 2t wello]] 582 F=HE 100 uLA 3
7¥ohich. o8 48A12k Eak wlaket T MIT £ 20 LA
& H7kh 4N B e F werle A st of
o AAE formazan Z A o] DMSO:ethanol(1:1)89 150 pL=
A7pste] 308 7F Xghu) o3t S| ELISA reader(Versamax, Mo-
lecular Device, USA)E ©]-&3}] 550 nmoj|A] SF =S
stoith AESAHE ofdhel 42 olgstel 33 W 243}
o Batgre= YeEhf ek

z;(_]
=

Cytotoxicity(%) =
A2FAFIE AL AT $% |
x 100
{ Nz FF =

12. SRB &M

SRB E4-2 Doll & Peto(1981)2] HIH& o] &3lo] &5
o UAEo HiF MEFHS SASIT & GAEE
5x10* cells/mL =2 96 well plate] Z} welle] 100 yL¥ 3

7F8ke] 37C, 5% CO, incubatoro]| A 24A|7F F<F vl oFst

4o|v
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FEEE SAHE A= 100 uLE ZF wellol] H7Fskar 4847
Bt Akttt I & A5HE AASKL 10% TCAE 2t
wellof] 100 uLA] 7ksto] 4TColAf 1A7F St ¥HSAIX o
=, TCAE AASL SF4E SH AHst A2oA Ax
Stk 7)o 1% acetic acido]] &3 A7] 0.4% SRB &M
Z} welle]] 100 pL& A7}ste] 308 Z<9F GMSH S 1% acetic
acid2 53] A|&3te] ARAZITE o710 10 mM tris buffer
(pH 10.5) 100 uLE H7F5ko] 540 nmell Al BH=S Z43ke
oh GAlZo et Al 542 MTIT 243 593 4le=
ALrstRon, 33 vHE 43 & Fagre= etk

13. SHEN

Al A= SPSS A 3 2 13(version 22, SPSS Inc., Chi-
cago, IL, USA)& o|-&35}o] EAFELA(ANOVA, analysis of var-
fance) 51 HestE 014 S BHBI0B, A% Duncans

multiple range testS A A]3}H T}

=

Znt 9 D3

1. ARIHA ZARIE 0S8 H5 UE U 55 8
AW FAAE B BESHR wjFstol 3-490] 7
B Folt RAVE AT AL B 5 A9l 109 F3
Folt GAMA A BB B3 HDS UF P

SHA| AR A I 5= U FE olHE FEE(AR)
I GRAHA FAALE S TREES] ofehE FEE(ARGL)
o] 2282 Z+7t 14.17%%} 17.55%2 UEFGTHTable 1).

AR¥} ARGLY] 5 E2|9

19} 2tk AR} ARGLO] % B9 $HE 212} 1038 mg
GAE/g, 13.82 mg GAE/ge 2 ARGLO % Zg 9= TTFo]

ARET §olH o2 Eoket oleld vt A A FA}

AZ olgd Moy Wa FEB0| Mo 222
wrh & Beluis gherol 7 Uehdtha IS Kim 5

(2014)9] A A7} Zhe FAFol et Joung F(2009)% 4
A, GAHA F R olHA FAE HaE M
9] Hl54 Edo] 98 QAtHT Eria Buste] & Aot
fFARRE 25 Hoh AEA 0 £25 0] Q= w4 3t
E2 B2 Y phenolic hydroxyl7]7} free radicalS AA3dk=
A5 sto] 4 24E Uehdls Aoz dEA o
(Madsen 5 1996; Moller 5 1999). watA] & oA FX]
HA A9 A2 daayS 53 Eds el 5
Moz HaEs i 4 St 9FE £ AL
=2 7= A

2289 £ ZatE ot TR Table 19 YERH v}
Zo], ARGLO] 8.18 mg QE/g2 2 Z4 o] ARY| F Z2tH
1ol = FeRl 473 mg QE/gith SOl o® A eyt
Kim S(014)& 22do]H 5 Wi 7 o7ty g4 23
2o] I o7} A 2EFEHG ES F SehuLo=g
sgstnta Riste] 2 A7 Avel ANSY. o)A@
A= WA FAAZE daEE oA Z2EE 12X 9
= REo] ARAE FEHAY, 2L HE SHES0]
A= 7] fiEez Azt

3. B-Glucan &H2f

FAHA FAA TaE A - 29 A7 FFEo] e B-
glucan $-S =43 A= Table 13} 7tk AR} ARGL2
Zk2} 1.13, 12.65%9] B-glucang F-F-5te] FAH A A<}
ol A % B-glucan o] Wa MET foHoz F7tH
Aoz ety ol dulo] GAMA ZAAE BE W
5192 o, B-glucan FegFo] Y= Aulof v|ste] <F 308 F7t
SFITkal Ba%t Lee & Lee(2009)2] A7} FAFSEIT. ¥
Aol B8 Bglican Qrolut WS A SO A
4 a3t & Z2e= 4P (Ohno T 2000; Yoshikawa 5
2010), TheFgt B Ao A &3t B-glucand] 2} F ]
of Tt A7t Gihs] o]F oA Ylrk(Carbonero & 2012;
Ma 5 2008; Wang 5 2004). FRHA(Ganoderma lucidum)2] -
glucanS F2 Ao A ZE|H, glucose, mannose, galactose

Table 1. Yields, contents of total polyphenol, flavonoid and B-glucan of ethanol extract from Atractylodes rhizoma and

Atractylodes rhizoma extracts fermented with Ganoderma Ilucidum

Sample" Yield (%) Total polyphenols (mg GAE/g)” Total flavonoids (mg QE/g)” B-glucan (%)
AR 14.17+1.24 10.38+0.79 4.73+0.32 1.13+0.17
ARGL 17.55+0.89 13.82+1.117 8.18+0.45° 12.65£0.817

D AR: Ethanol extract from Atractylodes rhizoma.

ARGL: Ethanol extract from Atractylodes rhizoma fermented with Ganoderma lucidum.

? mg of gallic acid equivalents/g of sample.

% mg of quercetin equivalents/g of sample.

Y The star marker indicates significant difference between AR and ARGL by Student's #test (* p<0.05, ™ p<0.01).
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S 2%E = EA sk, olek Zol FAHA FAH
2 9ad 29 B-glucan Fo] S7HE AL AN F
#A9 F7t2 AZHE F71e7] fEos Helth

4. DPPH &4
FAHS FAAE o8 & Las A g ¥
S 343571 fiske] ARY ARGLE] F=of u}-E DPPHO]
gt ARs oS ST A= Fig 13 Zoh =, 10, 50,
100, 200, 300, 400, 500 pg/assay ‘=o)X AR 5.27~72.08%,
ARGLL 5.58~82.56%2
57} Skl W 1A Bel o) S7pE %
’%E l‘f—‘}’i‘:}- EZh 100 ng/assay ©]39] FEolA ARECH
ARGLS] DPPH #}tjt 473 0] §2]40.2 o} ZAAeH
o IHE Foto] Fits}t FAo] FoFor FIIRE Aes
ettt ol MR ZARE o]85te] Hu|%t Zujg wE
3= 1} ol A DPPH radical &7%9°] £7}= it R st
Kim S(2012)¢] ZA3te} AX|et= ALR, FAAZF Ha T
= AXNEA E¥Ey SSExolE 5 el 280 &
Jhelo] MEEY AT WYl FFS E A0 YZHE)

5. ABTS £4
AR} ARGL2] ABTS radical 2452 BEA3t A=

Fig. 2

100 Aa L Aa Aa A3 "

80
60

—s— AR

20 -~~~ ARGL

DPPH radical scavening activity (%6)

----- £ L-gscorbic acid

0 100 200 300 400 500
Concentration ( pg/assay)

Fig. 1. The electron donating ability of Atractylodes rhi-
zoma and Atractylodes rhizoma extracts fermented with
Ganoderma lucidum mycelium using the DPPH assay. AR:
Ethanol extract from Atractylodes rhizoma, ARGL: Etha-
nol extract from Atractylodes rhizoma fermented with
Ganoderma lucidum, L-ascorbic acid: positive control

a~C

group. Values with the different small letters (*°°) are sig-
nificantly different at the same concentration by Duncan's
multiple range test (p<0.05). Values with the different capi-
tal letters (4

ple by Duncan's multiple range test (p<0.05).

) are significantly different at the same sam-

]3] -

Azt A=A FITEA
o} Zth =, ARZ 10~100 ng/assay 5o A 2.96~55.62%2]
oz & JHH, 2 3.79~72.08%2] 2t

L e)
EAgEva ko,

e 3L, 50 ngfassay ©149] F&=o4 ARGL
o] ARET} §olxo= =2 A3 g4 Byt o|et 7
o] ABTS &40 &3 &3 4kt &4 DPPH £40]
of8) Upehd Aue} 22 S U gith Joung 5(2009)
o] AFol A= Qo FAHA HAAIE LAt 35, A
291 JAHETH ABTS 2tz &7%50] fodo= S7Hth
3 she] 2 aATel AL A7e 2k Kim 52004
A FAA EE ] atsl BAlo] Z7HE AL WAZAH
7 747 A7 mage] vhgof osto] it o] W
Edo| st Fdo] & EFE AE AFHU f&o]
2ta Bastge 2 Ao = ARET ARGLY| F4ts}e]
o] T AL JAWA FAAZE YASHE g Eao] o
sto] Z2vlE W EShEo|=9k e ASE Aol B2
=40 AQE W] QES = AZ4Em, o] A olA ARE
T} ARGL®] % Zejus gt 5 Sehuico|= @] &
Al yehd 237t o] SRS Fich

6. & 0|2 &gy
ART} ARGLS] & o]-& 3 (FRAP value)E 25, 50, 75,
100 ug/assay 9] ‘w4 &4 A7} Fig 3o Lrebt Qich

100

ABTS radical scavenging activity (%)

--FF- ARGL

e L-gscorbic acid

0 100 200 300 400 500

Concentration ( pg/assay)

Fig. 2. ABTS radical scavenging activity of Afractylodes
rhizoma and Atractylodes rhizoma extracts fermented
with Ganoderma lucidum mycelium. AR: Ethanol extract
from Atractylodes rhizoma, ARGL: Ethanol extract from
Atractylodes rhizoma fermented with Ganoderma lucidum,
L-ascorbic acid: positive control group. Values with the

a~C

different small letters (") are significantly different at the

same concentration by Duncan's multiple range test (p<0.05).

Values with the different capital letters (*) are signifi-
cantly different at the same sample by Duncan's multiple

range test (p<0.05).
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Fig. 3. Ferric ion reducing antioxidant power of Atrac-
tylodes rhizoma and Atractylodes rhizoma extracts fer-
mented with Ganoderma lucidum mycelium. AR: Ethanol
extract from Atractylodes rhizoma, ARGL: Ethanol extract
from Atractylodes rhizoma fermented with Ganoderma
lucidum. Means with the different letters are significantly
different (p<0.05), as ascertained by Duncan's multiple range
test, among the different concentrations in the same sample.
Star marker at the same concentration indicates a sig-
nificantly different between AR and ARGL at the same
concentration by student's r-test (* p<0.05, " p<0.01).

AR} ARGLO| FRAP value= F589| F=of mtat 2zt
24.90~72.97 FeSO,4 eq 1M, 38.33~89.18 FeSOs eq uMZE L}E}
Wom, ARGLS ARETH BE Fhoi foHoz £
FRAP valueE YEFH I o] 23S & o, A2 oS &
A7 S-S ST FRAP value= 2ht]Zh 274
2 A5 S 4% DPPH 4] 9 ABTS &4 A}
A8tk o|¢t Zol
2 A7 A= FFokE, WolHAl 9 S WA 2
Az LA FEEEEY] o] vl SHuEEE
BT} Zobgtha B3k Shon MY(2007)2] A Autel S}
stAh E3, HAFAAR Eag et s dEt
Kim 5(2014) = FAHA A2 Bag FE5E0 HE H
A FAAE o]-&sto] Yagt FEERT £ AP S B
ot Hustgich & AFolAs GAMA A Ta
o] gdgo] foHer Frske 23S BYled, ©
AA AR ZAA7E St S o RN da
o] giE 7t Y W Aoz =itk

lo

o

]
=

TaTA S AN Bo] Fobrl

Lr
.

Ml of Mo

7. MTT 24

Q14| QHAIE Q1 A549, Hep3B, HeLa®} AN Z Q1 Hela229
of tfste] MIT £4-& AA|g A= Fig. 49 't} Hep3B
of it AlZ 4] JALL H=¥(50, 100, 200, 300, 400
lg/assay) 2 AR 13.48, 25.26, 42.71, 61.07, 71.81%, ARGLS

20.51, 29.62, 56.77, 71.03, 86.40%= e}, A&3t A3
= 7heH 7P & AlZ2544E UEh itk 3 Hep3BS}
Hela9] 7%, BE A& FEo)4 ARGLO] ARKETH =2 A
EZEAS HFon, A5499] A= 200~400 ng/assay 5=
o4 ARGLO] AR®T A EZAo] 3krh. 0|9k 2] ARGL
o] ARETH GA|Zof| thgt A|2540] A Uehd o=
A A FAR BEE T3l GAZ SAA B0 7
P AT 5= U FHE, FAAIE gt FEE9
NEZEALE goti7] Yste] QAA| A5 A4A| 2] Hela229
of el AT S ANT AT BE SR 30%
o)gke] W SA4do] yEh, A2 SAlde & IF=
H| 27 g A& BT 5= AUUTh FAA FEEY AE2S
Aol Dhet Park S(1998)9) ATONAE EI A AR S
Eo] FYAE Hep3Bell Hiaf =2 AlZ=EE 7L ¢
o} 81901, Bae & Ye(2007)% Hep3B A|Eo] QE20} ®
A FAAE BaE 22ES AL o AFx
S=2 AYsHe HET NEZz=4o] 3uf A= F7hstith
T Rwste] ¥ AT fARE ATFE BTk 2] Bglucan
B BAOIA XA FAAE olgsled wRSE B
B-glucan BHFo] F71elgtzt, 0|2} ol Bglucandh 2 o
Mz FA A 5t 22 EAS0| FAAIYY HEE
SOl B E o] dAZof tFt MEZEAo] Folxl Aoz A
2t

8. SRB £4

SRB 248 E3}o] A549, Hep3B, HeLa, Hela229 Al 3|
gt FE2E9 AEx5d AFS AAgE A3E Fig 59 Y
Witk SRB 2494 %= AR¥} ARGL 2+ Hep3B A o] of
gt FA AA Ao 7P 2 AL E UEht MIT &4
AR5l A7E BYTh A FEof mE(50, 100, 200, 300,
400 ng/assay) Hep3Bol gt MZEAE ArHEWH, AR
15.10~69.50%, ARGLLS 16.47~83.81%2] M| ZEAL Ueh
of AE ko oEFog AxEHo| 78ttt EgL
ARGLo] ARHET} Fol3 02 =2 NEEAHES Ho A
A FAA HRE Foto] dAE F4] oA &Ao] S
AL E Uegth 5YT T4 A5499) gt M52
ARO©] 12.93~68.77%, ARGL-Z 12.18~78.58%2 LUte}FO M,
200 pg/assay = o]/Foll A A5499] A= FARA LA at
Ae AAEA AlZFAGo] FoFos 7t A & 5
At EZL HeLad] WM = 7 &2 =< 400 ng/
assay©ll Al ARGLZ 76.80%%] && A|Z=/dE Ueh3l,
200 pg/assay ©]/F2] BE FEoA ARGLO] ARE T 9|4
02 22 NESAHS B T, FAAAEQ] HelLa2299]
gt Al 29 NEZ5AFE SHT Aok, MTT 40| A9} vt



460 a3 -

A549
100 -

EAR

WARGL A*

80 -

60 -

£
-
£
2 40 |
2
-]
s
18]

20 A

D -
50 100 200 300 400
Concentration (pg/assay)
100 ~ BAR HeLa
WARGL

80
¥
= g A
Y
-
T
3

40
g
-
=
¥]

20

50 100 200 300 400
Concentration ( g/assay)

w)et A EGFL
100
BAR Hep3B
80
2
= 60
=
5]
=
g
8w
-
=
0
0
0
50 100 200 300 400
Concentration | pg/assay)
100 HeLa229
BAR
WARGL
80
5
> 60
b
(1]
T
0
540
20

50 100 200 300 400

Concentration (ppm)

Fig. 4. Cytotoxicity effect of ethanol extracts from Atractylodes rhizoma and Atractylodes rhizoma extracts fermented with
Ganoderma lucidum on human cancer cell lines using the MTT assay. AR: Ethanol extract from Atractylodes rhizoma,
ARGL: Ethanol extract from Atractylodes rhizoma fermented with Ganoderma lucidum. Means with the different letters are
significantly different (p<0.05), as ascertained by Duncan's multiple range test, among the different concentrations in the same
sample. Star marker at the same concentration indicates a significantly different between AR and ARGL at the same concen-

tration by student's -test (¢ p<0.05).

TR E BE FEA 30% o5tz A|EZEAdo] YEht B4
Azl gt 542 =4 &2 A2z Uehyth A
=2 T AL A FE] 3l B-glucan} poly-
saccharide, triterpeneF2] §F0F2FLof 2Ist A oZ HIE]
P=d(Bae 5 2005), & AFAAE FAHA FAAE )&
sto] BadH ARGLY AlZ=4 axprt & A2 Eay 5

FAA FAA O HE B-glucand} T2 ThFRE HIET
o8 g & EZo] AU g2l A= AtgHh

s

ZE U Qo

£ AF A JAA FARE o187 FE TE &
£9 ¥ E99s, ¥ SR X0l &, Bglucan T, &
Abst 84 2 QA GAEZ gt NEZEAHE BAE
AR} ARGLO| % Z&#E @32 717 10.38 mg GAE/g,
13.82 mg GAE/g® & ARGLO| ARE T} & Za|uis o)
fojHoz Egrom, & ZebHio|= FHL ARGLO| 8.18
mg QE/gC 2 473 mg QE/g ARET} §9F 02 =7 e
vt} =3k ARTF ARGLO] B-glucan Tk ZHz} 1.13, 12.65%
2 Frany 5 Bglucan FaFo] Frhet Aoz BAF Yo
atst 4 £4-& $I3H DPPH £4] A3}, 100 pgfassay ©]4;
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Fig. 5. Cytotoxicity effect of ethanol extracts from Atractylodes rhizoma and Atractylodes rhizoma extracts fermented with
Ganoderma lucidum on human cancer cell lines using the SRB assay. AR: Ethanol extract from Atractylodes rhizoma, ARGL:

Ethanol extract from Atractylodes rhizoma fermented with Ganoderma Ilucidum. Means with the different letters are
significantly different (p<0.05), as ascertained by Duncan's multiple range test, among the different concentrations in the same
sample. Star marker at the same concentration indicates a significantly different between AR and ARGL at the same con-

centration by student's r-test ( p<0.05, = p<0.01).
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