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Antioxidant and Anticancer Effects of Water Extract from Pleurotus ostreatus
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Abstract

Mushrooms (Pleurotus ostreatus) have been used as traditional remedies as well as food sources. This study particularly
used an extract of Pleurotus ostreatus among many other mushrooms for research to figure out the antioxidant activity and
an effect of cytotoxin. The result of antioxidative effect was significantly increased at the high concentration. The otal
contents of polyphenol and flavonoid were 30.2+0.7 and 20.4+0.6 respectively. Both reducing power and DPPH radical
scavenging activities are highest at 5.0 mg/mL of concentration. According to the research about cytotoxin of normal cell,
an extract of Pleurotus ostreatus showed no existence of toxicity based on 80.5% of viability. Meanwhile, Pleurotus ostreatus
is not strongly effective on the growth of cancer cell, indicating anti-cancer effect has a quite high range of viability up
to 70.0+£5.3% in 5 mg/mL of concentration.
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M B 2001) ol 21g vt glom, =eeHAlS H7Iet FX|(Han
T 2002), 7574 115 H(Ahn 5 2003) 5 Al & S
3 Xl gt F9E9 T4 S A9 A7 SIEHA o] FofR|aL itk o= WY S
2 XZFY 71574 2ol tiet AMe gt A7t &dstA EJJ(RYU HS 2014)¢} 7154 A1F 2 oofF &2k o] 85
o]FolX|1L qrt o7 7HR] AF 2 E E-83 A& UtHKang 5 2004; Kim & 2004). HAZ o]-&3 o &
et AF=S S s FEEF T 2t HEA L gle ﬂrc’ﬂ Wit A= LYPHEE ohFstA 2 E o] o,
o, A& Ado|st 2] wilo] FriEL JthKim FTAAE AFHAY 9, A=Y, AT TY FH 2
KD 2004). HAlZ S-2uetol 4] LB Ft 48 H oFgo= (An F 2009)9} 7N =559 o oW anE Hig
de] o] &EHaL jlom, AFAE e AS ARt v} Qick 4k 84 AF2E oY FokollA thgstA A+
olUzg}, thofFst 7|=S 714 7)1 AlEe g & iy Q) To] 29 1(Chen 5 2005; Lee 5 2008; Lai 5 2009), HA12]
o). =etWA(Pleurotus ostreatus)> SH 0] FAstAL FY¢ FAteE B4 o] Bt AFs =EEHA FAA FE2EY 7
o o3t AFo R A Jon, e £, 1 4keh B l(Jung 5 1996)9F =B WA T a A 29| 3Hitst A
g, Bxd, FY 9 oY av= d#A AthKim YS THChung 5 2010) 5] &=A AUk
1998). =3 e HA 9 3¢ adK(Park 5 1998), At} weha] 2 At TRt WA FolA 22 Bl ol 8EH
a3 4 dAAAung 5 1996), 8 A 3K Kang 5 = el WAl (Pleurotus ostreatus) &5 o]&35to] &
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B Agof AMRE el WAl (Pleurotus ostreatus)S Y5
a7)e) Sgukeeln Festol Agshaicth Aztel viste
TFo| £4% & 2] 52 Azt Edgsla, AR AR
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3 10% NayCOs Z3Hg-H 1 mL 7}sto] Egstar, Ao A
1AIZE WS AT T PSS 700 ol M FHEE Sl
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4. DPPH iCiZt A7) &M =X

DPPH radical scavenging activity~= Choi 5(1993)2] 1 o
oJste] EAEYch &, AR 34 04 mLof 110 M
DPPH &H(HerE) 5.6 mLE 73t &, 1023 AT &
525 nmoj A FLE2 2A3tgch o FAu|nE $)5te
FZEZL ascorbic acidE AFE3IE oW, A|& T A7
gt F7tel 3= HE Yehfged, 2k sample HE
DPPH radical& 50% A &3t HE¢1 ICshS 514t} DPPH
H-& tocopherol, ascorbate, flavonoid S}FgHE, WS ofyl R,
Maillard® 284 27, peptide 52 aH4ksE S4S Lreh)
= A8 20 o U EA 2 AN o] G E

et ahaet 9 e B4 61

ol =

5. ABTS EICIZ 2 &M 53X

ABTS" radical scavenging activity= Re 5(1999)¢] w}a} &
Akt ABTS'E 7.4 mM ABTS €9 0] 2.4 mM potassium
persulfate® Y3 QHAOIA 121641 B4k WA A}, HHS
S 734 nmol A BFES} 070] HER ZRAZ FHHE A
71 % 089 2 mLo] A28 | mLE 7kske] ALl 10
B2 g A7 T T34 nmol | FHES 3R ABTS
U 2ASS AR AhTe RAATY BT uE
el ith. ABTSH-S potassium persulfate2}2] HHg-of o]3) A3
JE ABTS7} A& 59 3itabd 24 of s AlA =] 2
gz 579 50| 2AE = AL o] &5t ke
S48t WHoltiJo 5 2011).

F2E2] 398L Oyaizu M(1986)2] 1
of met A3t &, = AR 1 mL, J4RHE9(200
mM, pH 6.6) 12|31 1% potassium ferricyanideE 1 mL] =z}
2 7kste] 42 F 50TCof| A 2087 ¥-AIF T 10% TCA
49 mLE AHESHo] 2,000 pmo A 15587 Y Helste] ¢
2 AN 2 mLofl FF4 | mLe} 0.1% ferric chloride 1 mLE
7¥ste] &3 & 700 nmojl A FF=E SA6 #E2EH
L ascorbic acidE o] 23t AR YL vjwdtg on,
Aze] UYL FFE o=z etk

7. FRAP(Ferric-reducing antioxidant potential)0ll 2|8t
stslS

FRAP £7& Benzie & Strain(1999)°]] &J3+ ¥of wh} &
A3}t FRAP reagent-2 sodium acetate buffer(300 mM, pH
3.6) 25 mL, 40 mM HCIZ 233+ 10 mM 2,4,6-tris(2-pyridyl)-
s-triazine(TPTZ) 2.5 mL, 20 mM FeCl; 2.5 mL @ 282 3 mL
£ 4ol EES WECE ABL 2zke] AR 005 mLoj
B 15 nlE 7K 5 Basto] 37ColH SHgk wh A7)
% 593 el A e BYEE ZYstsch

8. MIZ HHE¥

Q17+ A} A1AFA|SE Q] HEK-293(Transformed primary embryonal
kidney, KCLB No. 21573), 17+ ZFAIZ Q] HepG2(Human
hepatoblastoma, KCLB No. 88065), ¢17F 9]A|E AGS(Human
gastric carcinoma, KCLB No. 21739) & 217F 5HFQFA|3ZZ MCF-7
(Human breast adenocarcinoma, KCLB No. 30022)+= Korea Cell
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Line Bank(KCLB)Z €] £ gto} 100 units/mL2] penicillin-
streptomycin(GIBCO, Grand Island, NY, USA)3} 10% fetal bovine
serum(FBS; GIBCO, Grand Island, NY, USA)o] 3}-8-% DMEM
v X|(GIBCO, Grand Island, NY, USA) T+ RPMI 1640 H]jXA]
(GIBCO, Grand Island, NY, USA)E A3}l 37T, 5% CO,
incubatorol| A] djoFal oo, ATjulere 23900 & W4 3}
k.

9. M=ZT =M 53

Lt Al 4 2220 AE A4S ohny] $ste]
MTT(3,4,5-dimethyl-thiazol-2-1y)-2,5-diphenyl tetrazolium bromide)
assayS ©]-8-5o] SASIATHON F 2009). ZH242) A2E 96
well plateo]] 5x10° cell/mL %= 2 100 pLA F7}Fste] 5% CO,,
37°C incubatoro] 4] 48A17F <t HjFA 7] 1L wjK|o] el A]
22, 3,4, 5 mgmL) 100 L A7}s}e] 24A]7¢ wljoFslict 1
F 7} well2] AHE01g AT F MTT £94(5 mgmL)& 100
uLA Frlsiat, 377C, 5% CO, incubatorof| A 4A]7F ©f v et
T MTT AJefo] 71 wixE 22" A AA s dot
A= HiAE &3] AAsH] sl A-2eA 3023t FAIT
S DMSO(dimethyl sulfoxide)E ©]&3te] &3A)71 A|RS
microplate reader(EPOCH, BioTek Instrument, Winooski, VT,
USA)Z 570 nmof|A] S8=5 A5tk AlZ 542 tix
o tigt AEEE YEhl ok

10. SAHIAzE|

B A7 At FRAe F2UHR tehhgln, 49
A AAL version 129] SPSS(Statistical Package for Social
Sciences, SPSS Inc., Chicago, IL, USA) software package pro-
gramg 0185101 FAHLH(ANOVA)E AABI1em, Duncan's
multiple range testZ p<0.05 $=FA FJAH4S HASHTH

a9 D&

1. & Balbs L EapEols S

Hu5d SRE2 AEAel g2 BxHol = 23 tiAt
AHE9 stz FHabsl gt 84 59 AE 84 715S
Ehie, dutxo g Hud siehEol HAtst 84S UEh
= EXZE ZAL3= Ao Z dE A JthDurkee & Thivierge
1977; Kozlowska 5 1983). ElZ|HAl & &5 EXsl=
& Zelvis 9 9 Behnicol= ake
9 querceting EEFEZZ AFE-3lo] A3} THTable 1). =
A & 2529 & s &2 30.240.7 mg%o]
o, ZgHo|lE FFL 204406 mg%S YERRTE Um
50102 20089 E F2ATH 2YUc)S2 e B4

Z}Z} caffeic acid

Rl A E G F|A

Table 1. Total polyphenol and flavonoid contents of water

extracts from Pleurotus ostreatus (Unit: mg%)

Ingredient Polyphenol Flavonoid

Pleurotus ostreatus water extract  30.2+0.7" 20.440.6

D All values are meantS.D. (n=3)

T A 18850 mekeH A AAA date] ot
LElE] = 39.140.8 mg%, $%F0] 26.140.7 mg, Al5°] 26.0+
0.3 mg%, 43HEol A 25320.5 me%0] & Wi THS Lehy
et maste] B Aol §AE 23S vehhet.

2. DPPH % ABTS z2iC|zt A7 &4

LelgHA B 3252 DPPH 2 ABTS radical 227 &4
ZIE Table 20 Uitk =EHA & F5F 0.625,
1.25, 2.5, 5 mg/mL 5% 0J|A2] DPPH radical 2452 4.540.1%,
11.0£0.4%, 23.240.1% 2 44.140.6% 2 F= o&F o7 =7}
itk 18]3 ABTS radical &A% 10.2+0.8%, 25.340.3%,
59.6+0.5% 2 70.140.1%= DPPH radical 4&~A%53} w}zl7}A]
2 5k gEFer FTIsdoy, EEHA & FEES
DPPH radical &7 &4 Eth= ABTS radical &7 &4 ¢
BIAQ Aoz et o9k Zo] DPPHY I ABTSH S
2 % WA B FEEY E40] tEA S34H o
fre F 7HA 2% goZolzts F2 @ o, DPPHE A
2z, ABTS& ol gttjZolgh= AR He=sdY TR

Table 2. DPPH radical and ABTS radical scavenging
activities of water extracts from Pleurotus ostreatus

(Unit: %)
Concentration
(mg/mL) DPPH ABTS
0.625 4.5+0.1" 10.2+0.8"
1.250 11.0£0.4° 25.3+0.3°
2.500 23.240.1° 59.6+0.5°
5.000 44.140.6" 70.10.1¢
ICso 5.6 32
Ascorbic acid
(mg/ml) DPPH ABTS
0.025 29.1+0.7° 98.9+0.1°
0.050 64.4+0.3° 97.9+0.2°
0.075 94.2+0.7° 96.9+0.2°
0.100 95.6+0.1° 98.3+0.1¢
ICso(11g/mL) 39.4 38.1

D All values are meantS.D. (n=3)
*4 Means with the different letters are significantly different
(p<0.05) by Duncan’s multiple range test.
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LElEHA B &5 92 &4 ZI= Table 39|
VeI 5 mg/mLe] oA 1.648+0.0472 7} =&
P BojFo], LERHA & FEE9 8L g
Z 2753 FARE AFo R AR 5Evt ZUMEeE &
Fe Fgr UMt 58 98-S el &, ARt
FE ghgeo] 2E 43t PASA} Hiy 52 Y

< 7HE B2 FHEI A vehdth AyelMe &
APSA 7L AAkEE whS Fofl A EE Al ¢4
S Fofgtozn 1 ¥ESS FZAAZIHYoun 5 2012).
FRAPE HARgo] 58S T3l At &84S ASshs ¥y
Z U= AsiA 2 248 Fo''ol FatsiA| oo uhe-S
53 A F¥' S TS B9 AFY 5 e otk

o= Joo SHR013)2] A Atel GALEE Aok ehygict.

4 HE =4

Lefeu Al B 2E80] QHIE 4% odAlel vA e 9%
& gobiy] 9]3te] MIT assay @ 3%9] Az} 159 4
AAESE ARSI Fig 1 QI2E 4 AV A E(HEK-293),
Fig 2% QIF 709k M Z(HepG), QIZF £39F AZ(MCE-7)
9 QIzF 9o AEAGS)S] SEER ARES AT F A%
HEES Yerd Rolt.

HepG2, MCF-7 ¥ AGS9] tiste] A& FI 5= 5 my

Table 3. Reducing power and ferric-reducing antioxidant
power of water extracts from Pleurotus ostreatus
(Unit: Absorbance)

Concentration Reducing power FRAP
(mg/mL) (700 nm) (593 nm)
0.625 0.279+0.003"" 0.097+0.004"
1.250 0.5300.006" 0.147+0.001°
2.500 0.941£0.025° 0.257+0.010°
5.000 1.648+0.047° 0.478+0.001¢
Ascorbic acid Reducing power FRAP
(mg/mL) (700 nm) (593 nm)
0.025 0.36320.016" 0.314+0.007°
0.050 0.74540.010° 0.558+0.078"
0.075 1.18440.011° 0.846:0.011°
0.100 1.692+0.007° 1.165£0.072°

D All values are meantS.D. (n=3)
*4 Means with the different letters are significantly different
(p<0.05) by Duncan’s multiple range test.
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Fig. 1. Cytotoxicity of water extract from Pleurotus
ostreatus on human transformed primary embryonal kidney
(HEK-293). " Values are the meantS.D. (n=3). *° Means
with the different letters are significantly different (p<0.05)
by Duncan’s multiple range test.

H2 mg/mL E3mg/mL ®m4mg/mL B35 mg/mL
100 | NS
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Fig. 2. Cytotoxicity of water extract from Pleurotus
ostreatus on human cancer cell. " Values are the mean=
S.D. (n=3). *° Means with the different letters are signifi-
cantly different (p<0.05) by Duncan’s multiple range test.
NS not significant

mL2 A 23}9E o MEYEYL 242} 70.0£5.3%, 74.5£2.0%
2 68.9+1.4%F AGS7} 7HY W &S Uetligly] g&
o 71 &2 AZ 543 Uehl ok Egt A7 A17A
o st AE Hi FEZ AYFE = 80.8+1.7%9]
2SS Uetio], dAZ v]3) B2 NZ E4& e
2t Um 5(2010)2 20089 %= 5&733 IH A5
St WA T A et 18FF0] el WA AHLA o of
sto] AAFQtAZe] it Al B8 HARRE 23t 10 mg/mL
9] FLoA 40% ©]ate] AlE H54& eSS H, Chung
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(201002 e A & =&
Sho] Aol 4] 365Y WHE Al{l
o A A dAES
A 57.5%9] TFEAIE AJA
A AT Aol F
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WALe Seletold 8o Wl olgHn g A
o B ATEA ket A Bl gt A7t
Furs ol2olA| T 9tk B AL cheyat wA FolAl &
2 ol ol8HT Yt LA 2B L ol8ato] T4l
o By W AE B4 ANE s s dran,
Leelu Ay 3 Eeuls Wu Sehrvols gl 7
ZF 30.240.7 mg%2}t 20.4+0.6 mg%= YERGTE 0.625, 1.25,
2.5, 5 mg/mL E =A% DPPH radical &4%52 0.6259] =
oA 4.540.1%, 1.259] FZ oA 11.040.4%, 2.5 mg/mL &
Zof| A 23.240.1%, 5.0 mg/mL ST A] 44.140.6%2] AT
2ot FUAL 5 mymlLe] oA 1.648+0.0472 7}
=2 EHYS HoFo] AR &7t S 53 E
= 716l 2 EEES et SEEHA & 5
SE9 7 B AGAIE HEK2932 o]-83t /Al o
Az 5SS ST Ao EEHA B FEE
80.5%2] &S Yol 40| gl= 2= Bk g
H, o]& WA FEE9 dAIEZ 4% JAl vAl= FFE
AT AAAE AL Asks] 2e 1 S mginl] FE
ol A 70.0+ 5.3%9] Al AEZS UEhjo, oAl Aoll=
AL AR Eohe Ao AR
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