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Study on Antioxidant Activity and Cytotoxicity in Cancer Cells of Extract
from Waxy Sorghum fermented with Phellinus linteus Mycelium
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Dept. of Food Science and Nutrition, Kyungpook National University, Daegu 41566, Korea

ABSTRACT

Studies have been conducted on fermentation products known to increase biological activity through bioconversion of
mycelium. In this study, ethanol extract of waxy sorghum (WS) and ethanol extract of waxy sorghum fermented with Phellinus
linteus mycelium (WSPM) were prepared, and functional component contents, antioxidant activity, and cytotoxicity were analyzed.
Total polyphenol contents and total flavonoid contents of WSPM were higher than those of WS. In addition, the B-glucan
content of WS was higher than that of WSPM. DPPH and ABTS radical scavenging activities showed that WSPM had higher
antioxidant activity than WS at all concentrations. Analysis of SOD-like activity also showed higher antioxidant activity in
WSPM. MTT assay demonstrated that WSPM exhibited high inhibitory activity in all cancer cells, and in particular, in HeLa
cells with the highest inhibition. A concentration-dependent increase in anticancer activities of WS and WSPM was detected
in all cancer cells, which was identical to the SRB assay result. MTT and SRB assay showed the increased cytotoxicity of
WSPM in cancer cells. Therefore, it is expected that WSPM can be used as a functional food material.
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1. &
RERPARIS /\]— gk ZpS(waxy sorghum)= F@ oA 79

st o, A3 A AL (Phellinus linteus mycelium. KFRI
318)= AR F s oA EFto} 4T ol A WA Haksto]
AH&-BFAT

2. Al

3ol AF2H 2,2-diphenyl-1-picryl-hydrazyl(DPPH), 2-2'-
azinobis(3-ethylbenzothiazoline-6-sulfonic acid)diammonium salt
(ABTYS), tirs(hydroxymethyl)amino-methane, hydrochloric acid,
ethylene diamine tetraacetic acid(EDTA), pyrogallol, dimethyl
sulfoxide(DMSO), L-ascorbic acid, thiazolyl blue tetrazolium
bromide(MTT), sulforhodamine B(SRB), trichloroacetic acid
(TCA), Folin-Ciocalteu's phenol reagent, gallic acid, quercetin,
potassium hydroxide, sodium chloride, potassium chloride, tri-
zama base:= Sigma Chemical Co.(USA)oIA TU3A . Al
kol A}-8-3F fetal bovine serum(FBS), penicillin-strepto-
mycin solution, trypsin 0.25% EDTA solution, Dulbecco's mo-
dified Eagle's minimal essential medium(DMEM/high glucose),
roswell park memorial institute medium(RPMI-1640 with L-
glutamin), minimum essential medium(MEM)-<> Hyclone Co.
(USA)IIA 3ttt AR vl efoll AR8-g potato dextrose
agar(PDA) <} potato dextrose broth(PDB)+= Acumedia Co(USA)
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S 2EgE 100 g—é’.: 0 7}5le] 25T oA 2447 Tt muaksh

FEI T FEES Of] Z}2](Toyo No. 2, Advantec, Japan)S
o]-g3to] o Batal, 7495 %7](LABOROTA 4000-efficient,

Heidolph Instruments GmbH & Co., KG, Germany)Z ©]-8-3}

o] F53 & FTAZX7I(EYELA, Tokyo Rikakikai Co., Japan)
oA Axst] APl AHEsESl

S =
% Z2]¥E g2 Folin-Ciocalteu H(Re R 5 1998)2.2
19 AR 1 mLel| 7 5 mLE 33 £

Folin-Ciocalteu's phenol reagent 0.5 mLE 7}l vortexi
Eate] 8E3 WEEA17] 3, 91714l 7% Na,CO; 10 mLE 3
7FAt. S RGE ol&sto] HF F9S 25 mLE B F
9] Aol 2417 BRF WX g s UV/Vis spectro-
photometer(DU 800, Beckman, USA)Z 750 nmol|A] HH-3-<4
9] FHEE S EFEAEE gallic acidE A5
AFZAE Aot & Feluls &S sk & &9

= gEe AR g gallic acid 332 mg(mg GAE/g) 2 &
nem, 33 W S5 & Pugiew YeEdnh

22 Moreno MI 5(2000)2] H'H -2
o] gstol Stk A E AR 500 uLE FHI F 10%
aluminum nitrate 1 mL<} 1 M potassium acetate 100 uL, 80%
S 43 mLS AR H7Ie 5 ghiolA] 408 Bt
Lle UFQ‘ UV/Vis spectrophotometer 2 510 nmel|A] Rt

Hol g Aot EFEZ R quercetine A3}
of AE=dE 2 '3}1 & ZohiieolE e Felsith
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Z ZogHyolE 38 AR g quercetin TS| mg(mg
QE/g) o2 FAetR om, 33] vhe =743 & Farghto 2 v}
1238 e R=

7. B-Glucan &zt &3

B-Glucan gHaF
cedure kit(K-YBGL, Megazyme Int. Wicklow, Ireland)E ©]
st Ssislnh

2 mushroom and yeast -glucan assay pro-

8. DPPH Radical &~ &A &%
DPPH radicalol] th&+ &7 &3 =742 Blois MS(1958)2]

W E o] 8ste] S8 0.1 M sodium acetate buffer(pH
) o]-g-sto] 5|4 % A]E 1 mLol| 7.5x10 ° M DPPH &

N 2 mLE H7Iste] wmukek & 37°C Aol A 301t vhe-
o] UV/Vis spectrophotometerE ©]-8-3l>] 517 nm
A FFE=E =339 21, positive control 2 L-ascorbic
acidE AFE-3}Ith DPPH radical &4 42 olg T4
&5 7oA, 33 vy %k & ek

DPPH radical &7 &A(%) =
Ag F37Fe FFE - AR HUbe FEE

PEEE P =T = »100

9. ABTS Radical &~H &4

ABTS radical 27 &4 232 Re R 5(1999)9] 4
o]-g3le] =431t} 7 mM ABTS 293} 2.45 mM potassium
persulfate %@1 < sk 30T 2 ﬁioﬂfﬂ 12A]7F 2] 5t
ABTS o] &-S &AAZt). 2L & UV/Vis spectrophotometer
£ o]&3] 413 nmellA FF=7) 0.70] = =Z 0.005 M po-
tassium phosphate buffer(pH 7.4)5 ©]-8-3l] 843ttt g
¥ ABTS €9 4 mLell 0.1 M sodium acetate buffer(pH 5.5)
2 349 Alg 40 pLE 71ske] 183 vE3-A171 3 UV/Vis
spectrophotometer S ©]-8-310] 413 nmol|A FF=5 S35
o™, positive control 2= L-ascorbic acidE A3}t ABTS
radical 227 242 DPPH radical &7 &4 &% 343 5
A3t 2E o] 83te] ol om, 33 e S & Pdgk
o2 vehpgict
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10. Superoxide Dismutase(SOD) FAIEM =%

SOD AF&/d-2 Marklund S & Marklund G(1974)2] "
= o]&ste] S5 4 s R S|AE Al 0.2 mLo|
tris-HCI buffer(pH 8.5) 3 mLZ 7}ste] Z3A)Z T 0471 of
7.2 mM pyrogallol 0.2 mLE 3 7}sted 25Tl 10827 ¥kg-

Aner oMo} forkiniiris
A1Z1 F 1 N HCl 1 mLE 3718k nke-& PR 7). 4bs)
H pyrogallol2] A4 &L UV/Vis spectrophotometerS- ©] -85}
o] 420 nmollX FFE=E FHste] F8IleH, positive
control 2= L-ascorbic acidg A3} T} SOD W/\}y:m_q
ol FAE ol g3t MELS Faglom], 35 W 23

g & gagro® vehfsith

SOD FAHA (%) =
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Adol] ARE-gE QIA A= o AI2E(AGS), et Al
(MCF-7), 7t Al (Hep 3B), A}37d 5t A E(HeLa) 2 8%
A M E(HeLa 229)°]™, M E= =4 323 (Korea Cell
Line Bank, Seoul, KCLB, Korea)ol| 4] #-oFito} A1-8-519]
AGS, MCF-7 % HeLa 229+ RPMI- 1640 H%], Hep 3B+
DMEM %], HeLa= MEM HiA| & ARg-8to] wlj Fatsict. 2t
Hj=]of] 10%(w/v) FBS 2 1%(w/v) penicillin streptomycin-s
71k BuiA| S Aot w ol ARE-SE oM, 37T, 5%
CO, incubatorol| A 4 Ao 2 At wjFalH] Aol A}
&3kt

12. MTT Assay

MTT assay= Carmichael J 5(1987)2] WS o]-&3l]
Sk =, g GAEE 1x10° cellsmLe] F&
23 % 96 well platec] 180 pL? 718l 37T, 5% CO,
incubatorol| 4] 24A17t E<2F vl FalA ). vl & HiX] 80 uL

E AAS A, 7 welldl] A|55 FEEZ 100 Ly 3718k
37°C, 5% CO, incubatoroll A 48417+ &<t vjoFatsict. vl ok
T ZF welloll 5 mg/mLe] MTT £4-S 20 uLA H7ske] 44

7t Botk veket 3 96 well plate HlEol] B/J ¥ formazan©]
AR R] SEE Fol3l A welle] vl NS A AT vl
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13. SRB Assay

SRB assay= Doll R & Peto R(1981)2] WHS o] &3}o]
skt G EE 5x10° cellsymLe] FEZ S F 96
well plateol] 100 uL¥ 3 7}skaL, 37T, 5% CO, incubator®]]
A 24417t B2t vl a2} wellell A|RE T=EZ 100
L H7kste] 37C, 5% CO, incubatorol| A 48A17F F<9F A
vkttt w5 wiRE AAG vk, 2 welldll 10%
TCA 100 uL= FH7}ste] 4CollA WhS-A1Z T} 1417 3 TCA
£ AASEL 96 well plates BitT= 53] AZsto] Ao
A AZ23F T, 7 welloll 1% acetic acidoll €313+ 0.4%(w/v)
SRB &4 100 pLA F7Fste] A2oA 3023 WA
t}. SRBZ A% 96 well plateE 1% acetic acid= 53] A&
3k 5 oA AxRAIZY AZH 96 well platee] 10 mM
tris buffer (pH 10.5) 100 pLE 2} wellol] & 7}3F Tl ELISA
readerE ©|-&3t0] 540 nmo] AN FTFEE ZH3S
A FH7HE AU BaeE o] &dte] 9ok TdT
WHo R Ak Al 542 Mol digh Alm 73

7Vt Al H7FR] AR 5445 Hlwdte] MTT assay <t
Be 2 g o] &8t ekl en, 33 vy S & Pk
o2 Jepjad.

RE S @2 HEETUAE A oH, B
*]2]+= SPSS program(version 22, SPSS Inc., Chicago, IL, USA)
& o]-83le] FAHEA(ANOVA, analysis of variance) 2 r-test
2 sk S A4 AlRE ] o AsE AAlE
skt

331, AF$-7 352 Duncan's multiple range testS ©]-8

E(WS)H} 2o} 2
g g 2| ofghe FEE(WSPM)9] & Za]9
= fﬁ%‘;—a— ‘74 48.60 mg GAE/g, 67.80 mg GAE/gC. &, 2
Zrt
=

}0

S AXEA E ZEus dgo] fojHow

7k Ao JeRdth(Table 1). ©]21eh ks 44l
AR BEE Fate] Zeluis el W Ao Hja &
Ao FrtstAvkan Bad Ryu IS(2011)9] A7 A<
AEHAR AR LER FAT] 325 & Zelds &
Zo] By Ao SAn Z=ZEHT §odog =9tia K
a7k Kim S(2012)¢] Z2¥keh dA|ekity. o] <} o] TE 3}
B AR Feee] & Zeluen Fefol FUtE AL Y
wAL FAHA oke] Rl A Ze]E o] FAo]
9l W2l Aoz AlgHth

g9 Apg WE FEE PuE Y L AL B4 A7 421

Table 1. Contents of total polyphenol, total flavonoid, and
B-glucan of ethanol extracts from waxy sorghum and waxy
sorghum fermented with Phellinus linteus mycelium

Sample” Total polyphenols Total flavonoids B-glucan
(mg GAE/g)”  (mg QE/g)’ (%)
WS 48.60+0.05 17.14+0.75 7.69+0.18
WSPM  67.80£0.06™%  28.91+0.72"" 12.24+0.31™

D WS: Ethanol extract from waxy sorghum, WSPM: Ethanol extract

from waxy sorghum fermented with Phellinus linteus mycelium.

mg of gallic acid equivalents/g of sample.

mg of quercetin equivalents/g of sample.

9 Star marker indicates significant difference between WS and
WSPM by Student's #-test (* p<0.001).
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2. & Z2lEolE gfat

WS} WSPMe| & ZgtH w-o|= 3FaFL Table 13} 7o)
Z¥Z} 17.14 mg QE/g, 28.91 mg QE/gl. & EAF o] drg =
Hop B Fo] & SehiolE o] fojAow =AU
e, ole & Zejuls 3% Aol 5L Felddth
Lee JY 5(2013)9] ATolX = FAHA FAHAE o] &3t
LEI HYAte ¥ 2E fYAEy ZepE o= §Fikol
FoJH o g2 =4 Yehsttia 31999, Jeong S(2010)=
A 2 viokd Qlato] Y50l QAtHLT) FEA EFo dek
o] S7tEATAL st BE IS Foto] FEol=
o] T7hd o2 BHusiith & Ao Al
AHAE ol &ste] TR Aol Fetiico|E ko]
7He A& I E oA gAR ] BEHS 58 S5t
FehEmol =0 Aol SrkE Zem Helth
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3. B-Glucan &zt

WS WSPME] B-glucan &3-S =% 8 A 3}= Table 13}
Zo] 247k 7.69%<}F 12.24%=2 e 2o} AFwAl o
A S] EEA F<F B-glucan ol FUHE Ao ® e
Itk Lee HD & Lee KS(2009)= 3 F=tle]v]Al, A Al
9 A FARE o] &3t widd ®e2]e] B-glucan FF
Fol 47F 11.24%, 16.35% 2 16.25%= H]F 2 K] H]
gl oF 2~3u] A= FUIEATL Bauste] A3 Ave}
2 FE eI B-Glucane A Ee] WY 7 "5—% S
ASAA HAIE F2& AAAZ B oje}, Wy ee
geta e BAIXY THEE E43iA7Icka lii?»l
ThHwang YJ 5 2003). metr] 2 AFo|M = 245
Al FAA e HEIY Bt S7H Bglucan A
2 JAld e = F A2 FeE dEHIATh

s = = T M=

4 ox ¥

4. DPPH Radical &7 &4
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WS} WSPME] DPPH radical 227 4 =% ZA3}&= Fig. 1
o Yehglth WSet WSPME 57} S71ghel whet 2]
A © 2 DPPH radical &7 &/do] F718k 2™, 210 pg/mL
oA WSE 71.40%, WSPM< 80.40%2] DPPH radical 2:7]
4L YR, 28 § FE50 2E d FEEHEG
DPPH radical &7 &Ao] fojxeoz =& Aoz Vet
th Ryu JSQ2011)& H| EE Z4H7 WA TAME 2R
g SAke] gitsl S-S vwe Ad, HE $4ke] 1Cs
o] H] &F ZAHTE B Vel dAR] EEAg S AXH
A &kt o] ST AL stoivh e B9 Suks
WA FAM 2 BEAIZ FE290 atsl S S
Shon MY(2007)%= TAHA &8 F&do] 97 Fu gl By
FEEd| vlste] ksl GAo] T8Itk Baskgl o,
Kim 5(2012)4 ATl A AR
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BT} DPPH radical 227 /o] oA o & &7 et o
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Fig. 1. DPPH radical scavenging activity of waxy sor-

ghum and waxy sorghum fermented with Phellinus linteus
mycelium.
L-ascorbic acid: positive control group, WS: ethanol extract from
waxy sorghum, WSPM: ethanol extract from waxy sorghum fer-
mented with Phellinus linteus mycelium. Values with the different
small letters (a~c) are significantly different at the same concen-
tration by Duncan's multiple range test (p<0.05). Values with the
different capital letters (A~F) are significantly different at the
same sample by Duncan's multiple range test (p<0.05).

Aolet FobAl ok futkift st

£ AT fAkgE 235 Bk

5. ABTS Radical 2~7{ &AM

WS} WSPM®] ABTS radical 2274 24 =% Z 3} Fig.
29} o] WS} WSPM E5F A& F=7| SV uet
ABTS radical &7 @Alo] oA oz Zrlsl= Aoz Vet

o RE AY FoA WSPMe] WSell Hl&] =< ABTS
radical 227 &4S YeEhNo] DPPH radical 424 &4 =%
Ao} FALgE S Ak Al % 210 pg/mLolA WS
£ 72.42%2] ABTS radical 227 84S e o, WSPM

290.17%2] =& &7 S-S YERISITE Al FAIE o]
gatod wast stekAle] ksl &4 =33k Park MJ(2011)
o] Aol R AL ¥ LE SHFAE T ABTS
radical 227 E4Jo] S7/IEAG AL Hausle] 2 Ao} fA}
St ABE BAh A AR E o] &ste] dE S 4t
o] A& A7 Hong JY(2014)= WAL TAA o] A5
A AEHAS T o F4ke] Fatkst o] St
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Fig. 2. ABTS radical scavenging activity of waxy sor-

ghum and waxy sorghum fermented with Phellinus linteus
mycelium.
L-ascorbic acid: positive control group, WS: ethanol extract from
waxy sorghum, WSPM: ethanol extract from waxy sorghum fer-
mented with Phellinus linteus mycelium. Values with the different
small letters (a~c) are significantly different at the same concen-
tration by Duncan's multiple range test (p<0.05). Values with the
different capital letters (A~F) are significantly different at the
same sample by Duncan's multiple range test (p<0.05).
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6. SOD RAMA

WSet WSPMe| SOD Ak &4 A¥= Fig. 33 Atk
100 ppmelA] SOD FAFEA S WS~} 7.83%, WSPMe| 19.13%
2 Uehton, 500 ppmell A WSE 23.22%, WSPM©] 30.74%
2 UeRsth =3 7FE =2 Al 5= 1,000 ppmell A WS
= 35.48%, WSPM< 43.49%2] SOD #AFEHS YEhlof
ARe] wErh S7HEES SOD Aol Stk
WSPM WSel| H]gl| SOD fAtE de] frefjdoz =7
Ebstt) olg & Aibs GRHA FAME o] oo ash
227t v] EE 7HlA}el] Bls) SOD AR dol o =tk
Hgh Lee JJ(2009)2] A-FAze} AX|e}S Tt

H Oﬂ:rLoﬂfﬂ DPPH radical 2752} ABTS radical 47
2L e Bl FEES st S S5
o AnE %Wﬂzi A&, wsell ®le WSPMe| T

< ksl GA S Ko Zert A Al EAA S’H Els
RS Bl Fakst @Ao] STtkE = B R vE

= HyolE T =re A Oi

o]

o off
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At 2g3t ofel AddAlE Uit B E = Jin
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Fig. 3. Superoxide dismutase-like activity of extracts from

waxy sorghum and waxy sorghum fermented with Phellinus
linteus mycelium.
L-ascorbic acid: positive control group, WS: ethanol extract from
waxy sorghum, WSPM: ethanol extract from waxy sorghum fermen-
ted with Phellinus linteus mycelium. Values with the different small
letters (a~c) are significantly different at the same concentration
by Duncan's multiple range test (p<0.05). Values with the different
capital letters (A~C) are significantly different at the same sam-
ple by Duncan's multiple range test (p<0.05).
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SY 2007), & AFolME FEHA dA ofe] EA S
% s F ZotE o= gk SUtE o Atk &
A Z7rel 2AE side) FAck

7. MTT Assay
MTT assay+ A E2] §4218-02 MTT7| S5 9] for-
mazan crystale] APEHE =8 FFEE SHsto] Ax
=4S =45l WHQl vhi, SRB assay= Al E @S
At AE 548 Brske WH S Z(Jeon YH & 2009),
2 AT E F 7] WS o] 83tk *ﬂi =45 A8t
Atk WA MCF-7, AGS, Hep 3B, HeLa & HeLa 229°] tha}
o] MTT assayE ©|-&3te] AlX 545 543 A2}+= Table
29} 2tk WS 2 WSPM< 800 ppm2| F=2 371615 -S ul,
HeLadl] T3l AlZ =4S WS} 86.20%, WSPMS 93.59%
2 TE x| tigh Al SR o8 o2 =7 e
kkt‘r Hep 3B2] 735, WSE 70.56%, WSPM-2 82.38%2] A
=95 B E‘r A3zl BlB A F/do] Witk WS
9Jr WSPME EF sk SJE&H o2 M F5Ao] F7lete
S Hygon, *‘tﬂ?ﬂ E AlE s WSPMeo] WSE.
o SHAIE 2 A ER} & AR et AX =
J& M EZe] FFol wet 2ol 7t AL, 800 ppme] F
ZoA WSE 70~86%2] AlEX H4& HIoL, WSPME
82~93%°] =& AlE B4 Bt ol& Bl A5t
FA TARE o] &3 HEaIH S AXWA dHE T4
AA B} moldl AL RN 4 AATE A AL
AE o8t LT 3] —%%%91 ?‘%%%*é—% At
Bae MJ 5(2007)2] AFox = &
MCF-7, Hep 3B & HeLadl uﬂaw H] ”‘E 7] FEEEG
=& AX S48 Yeptka st 2 A9l fAke 23
5 Bt $H, 4 Aol ik Al 54E Do) 9
SFo] HeLa 229°1 tgt WS} WSPMe] AlXE 548
AT, F A8 BT w5t S71 uet AlxE =/4d0] St
o, Fa E=2l 800 ppmoll A WSE 19.68%, WSPM-S
26. 16%—4 /‘ﬂi E/K—] - Eo:] 7(4 }\1- kﬂioﬂ ];Hg]- E/H.C_L OP/\-]]
o gk A2 SPET wlg B2 Ao m YERT o=
wSsek WSPMO] Ak A]g_oﬂl;__ oj ke F2] ko U47\1 o}
Aol gk A2 542 =2 A 9v|ste A2 WSPM
o] M E FA= EA o <

8. SRB Assay

WS 2 WSPMe| &<t 2448 SRB assay® 43 A=
Table 37} T} HeLaol| thet AlX 542 WS7}F 1023~
84.54%, WSPM2 26.07~92.64%% UERY, ThE A E30|
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Table 2. Cytotoxicity of ethanol extracts from waxy sorghum and waxy sorghum fermented with Phellinus linteus mycelium
on human cancer cell lines by MTT assay

1) 2)
Concentration WS WSPM
(ppm) AGS MCF-7  Hep3B  Hela Hela 229  AGS MCF-7  Hep3B  Hela  Hela 229

100 28.34+ 30.55+ 29.76+ 24.09+ 7.82+ 31.04+ 34.81+ 3220+ 32.72+ 6.24+
0.25%9E) 0.24% 0.95% 1.54F 0.14% 0.25E" 1,06 0.84%E*  (.74°E* 0.38%

200 31.04+ 40.04+ 48.57+ 36.91+ 9.81+ 33.25+ 45,55+ 52.38+ 44.05+ 12.38+
0.25% 0.32°P 0.24° 1.13P 0.38% 0259 0,630 024" 1.12P7 02407

400 42.00+ 54,02+ 54.60+ 50.46+ 1421+ 53.70+ 59.18+ 57.30+ 5441+ 16.95+
0.51¢¢ 0.72¢ 0.14%¢ 1.48°¢ 1.01%® 0.14C"  0.32¢¢" 0.60°¢" 1.13¢ 0.639¢"

600 64.09+ 71.64+ 65.07+ 65.50+ 18.86+ 78.73+ 78.04+ 66.83+ 76.59+ 19.10+
0.37°8 0.78® 0.50°8 1.548 1.08% 0378 0.24" 036" 0.43%5" 0.86%8

200 79.88+ 73.71+ 70.56+ 86.20+ 19.68+ 90.02+ 85.34+ 82.38+ 93.59+ 26.16+

0.49° 031 0.37% 0.43% 0.63%A 0.14°%4" 0214 1.04%™ 043 0.80%

D WS: ethanol extract from waxy sorghum.

2 WSPM: ethanol extract from waxy sorghum fermented with Phellinus linteus mycelium.

3 Means with the different small letters (a~e) are significantly different at the same concentration by Duncan's multiple range test (p<0.05).

» Means with the different capital letters (A~E) are significantly different at the same kind of cell line by Duncan's multiple range test
(p<0.05).

% Star marker indicates a significantly different between WS and WSPM at the same concentration by student's ¢test (* p<0.05, ™ p<0.01,
™ p<0.001).

Table 3. Cytotoxicity of ethanol extracts from waxy sorghum and waxy sorghum fermented with Phellinus linteus mycelium
on human cancer cell lines by SRB assay

1) 2)
Concentration WS WSPM
(ppm) AGS  MCF-7  Hep3B  Hela Hela 229  AGS MCF-7  Hep3B  Hela  HeLa 229

100 22.32+ 25.13+ 2943+ 10.23+ 3.92+ 35.23+ 34.60+ 36.74+ 26.07+ 531+
0.26°2E9 0.61% 0.80° 0.37% 0.25°° 026%™ 074%™ 021" 086 0.28%"

200 29.80+ 29,14+ 38.36+ 30.03+ 7.76+ 39.78+ 3821+ 57.62+ 43.04+ 12.58+
0.68*° 0.59*P 0.32% 1.82°P 0.37¢ 0400 029%™ 042" 037" 0.79D"

400 50.71+ 51.98+ 50.59+ 4229+ 13.07+ 53.46+ 58.03+ 63.38+ 48.89+ 17.16+
0.26%¢ 0.59*C 0.88"C 0.57<¢ 0.99% 0.15C"" 045%™ 044 0.86%" 0.25°

600 60.17+ 69.06+ 59.16+ 64.73+ 19.85+ 7437+ 75.60+ 71.32+ 75.86+ 19.85+
0.65 1.22° 0.80°E 1.31%8 0.65% 0.15%5™ 074%™ 092" 087" 0.65%"

200 71.35+ 72.57+ 71.96+ 84.54+ 19.93+ 83.82+ 81.06+ 80.88+ 92.64+ 27.70+

0.26 1.38" 0.42°4 1.18%4 0.1%4 0.79%4 1034 0444 057 0.65%T

Y WS: ethanol extract from waxy sorghum.

2 WSPM: ethanol extract from waxy sorghum fermented with Phellinus linteus mycelium.

3 Means with the different small letters (a~e) are significantly different at the same concentration by Duncan's multiple range test (p<0.05).

9 Means with the different capital letters (A~E) are significantly different at the same kind of cell line by Duncan's multiple range test
(p<0.05).

%) Star marker indicates a significantly different between WS and WSPM at the same concentration by student's #test (" p<0.05, ™ p<0.01,
 p<0.001).
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