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Antioxidant and Anticancer Effects of Water Extract from Pleurotus eryngii, Flammulina velutipes

THye Sook Ryu, Soo Hyun Kim®, Moon Hee Jeon" and Hae Yeon Choi’

Associate Professor, Dept. of Food and Nutrition, Sangji University, Wonju 26339, Korea
“Associate Research Engineer, Guwoon Food & Research Institute, Hoengseong 25246, Korea
“Associate Professor, Dept. of Food Service Management and Nutrition, Kongju National University, Gongju 32588, Korea

Abstract

Various studies on the effect of mushroom, a member of phytonutrients, on inflammatory diseases have been reporter over
the years, Among various species mushrooms, King oyster mushroom (Pleurotus eryngii) and winter mushroom (Flammulina
velutipes) are popular dietary ingredients for Asian cuisine. The extracts from all the three mushrooms were used to determine
the antioxidative effect and the cytotoxicity. Result analysis were repeated more than three times to get an average+standard
deviation, and statistical significance were confirmed by SPSS. As a result, total phenol content of the king oyster mushroom
and the winter mushroom were 19.66+0.10 mg/g and 22.08+1.10 mg/g, respectively. Also, the total flavonoid content was
15.21+1.31 mg/g for the king oyster mushroom and 20.50+4.52 mg/g for winter mushroom. The results in winter mushroom
showed higher values in total phenol and flavonoid content than in the king oyster mushroom. All samples of extracts showed
free radical DPPH (1,1-diphenyl-2-picrylhydrazyl) scavenging activity with their 10 mg/mL concentration. These results
indicate that the extract of the king oyster mushroom (Pleurotus eryngii) and the winter mushroom (Flammulina velutipes)
may be possible phytonutrients with the anti-inflammatory and the anti-cancer effect.
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M =2 eryngii)-S =E}2] Al 2} Pleurotaceae), =E}&] ¥ A <(Pleurotus)

o 45h WA TR 2 FieteH Aol BUckin

AES AR E Sh= 7|54 2A Adte] kst A3 A 5 2014; Lee 5 2014). oAl (Flammulina velutipes)2 F=
ART Y 27, U FuE0] T3 AT

HAS H1§\%(Agancales), #-0] #H(Trichloomataceae)©l| &3}= H#2
EZ3E HEES AA=Z g Ao 9 oA 5 gt 7% 2 d2A SItHOh & Lee 2010). AjF-o] HAL ZHAZ
4 w37} BhelE|olA 1 QT Chung HI 2014). AL 47  A&STHKawai 5 2014), SFAZ, A3} SHEINLIn 5
23 A9 B3 R WIS, FES, s, T 2014) Foll e A7 GA Adek FolHA(Flammulina
A I(Park 5 1998) & thFzt oF2] &AIH(Kim YS 1998)°]] gk velutipes) A3 2]2/ A2 = FAaT}, HYFTHNaT, YA
AFEo] HuEo|zlut glom, dfojgkatdoA e Lol F A 3KShomori K 5 2009) 5-o] &=XI8} 3lom, ujFfn]g.
Zits] A= JITHKim KD 2004). Aj<o| WAl (Pleurotus 3R] a3lE B35 o] ¢lthiGasowaka-Bajger & Wojtasek
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2008; Jedinak & Sliva 2008). &, T2 A1Z2E= Po|HA =
oA Adapitsks e dAdH=
A77F Hitgnt glom(Bao 5 2009), ERE 2ol sPolH
e o83 HIFAE S5 ARIETRIEAS F3lA
AN Z S4 RS HoAE A7 2o= BIHIHKIm
& Ryu 2018). o]} Zro] thofdt 2@y avE A% o
TE°] EiEo] Jlon, MAlS o] &7t gt 2ok A+
S°] AP AL e} mEhA 2 AT o2 FFE
A& A FolA fEUEel A 8o F2 o83k M
FoHAT PolMA FEES AA= st ket B4 o
I e R o i 7 A

50| &7

ool

T2 W e
1. ez & 52 HE
E dFe AQr=E o]-g3t Ao Al(Pleurotus eryngii), %3
O H Al (Flammulina velutipes)2 739 = QT 2419 tigu}
EA FYstgch AxRA R 20819 ZRTE HANS
8AI7be] Rz Sholl A 33] HhEGto] 22, FAN-1000,
EYELA, Tokyo, Japan)@t ¥ 57 725t] Aol A-g3}
.

2. & M= 8 53

Aol A, Fol A 55l F HsdREY T
<2 Folin-Denis H(Gutfinger T 1981)2 383} A3l h
MR G42EEE SRS JHT 08 S mLo R4 3
Foto] Baket T ALoA 387 AT F 700 nmol A &
= (UV-2450, SHIMADZU, Kyoto, Japan)S =435} th

3. & EglE0|E EEF EF

Moreno(Moreno 5 2000)2] o2 2&5 0.5 mLoj 10%
aluminum nitrate 0.1 mL, 1 M potassium acetate 0.1 mL & etha-
nol 43 mLE A2 2 7etol AL, Lol 4087 WA
3 & ZWE 415 nmzE ZA5HAT)

4. DPPH EIC|Z AHEN £H

Choi 5(1993)¢] " of wet free radical &AEA]S 91
3t A2 314N 04 mLof| 1x10™* M DPPH -£-9(H]eh2)
56 mLE A7kste] 1087 WA F 525 o4 FHES
Z2A5l9ch AR RE it F2EAL ascorbic acidE A}

$IHAT, AR R WA e WA BHE B2 vt
ek
5. ABTS ECiZ AHEY 53 U B2z 53

=4 EFIYEIA

o°1‘
r>~

1522 Re 5(1999) ¥ ol w2t 7.4 mM ABTS &
mM potassium persulfateS 23 Ao A 12~16A17F
N E]'—- 734 nmoj| A SF =& A3t ABTS
= A& J7Fet FE7Y 8= HE g
ABTSHZ &3t 240l s AAE o2
S %%""O] PAE = Ae Tl datekEE ddshe
o]tk 5 2011). 2229] 98-S Oyaizu M(1986)2]
el whet S35 FEEEL ascorbic acidE ©]-8-5F
of AlR9] g vuston, AR SdHS FF=
HoE YER QI

6. FRAP(Ferric-reducing antioxidant potential)0ll 2|8t
A

FRAP =42 Benzie & Strain(1999)2] WHof wfg} =435}

Q1 ZkzHe] A& 005 mLof| TE 1.5 mLE 713t & &3t
alo] 37T A 587 ¥he A7l & 593 nmof|AQ] =S
73tk

7. MIZHHQE

AP ZFEA| £ 21 HepG2(Human hepatoblastoma, KCLB No.
88065), AFHe] AAF AIAFA|Z HEK-293(Transformed primary
embryonal kidney, KCLB No. 21573), A&t 94AIE AGS(Hu-
man gastric carcinoma, KCLB No. 21739) Z18]1 AR S5t
A 3£ MCF-7(Human breast adenocarcinoma, KCLB No. 30022)
= Korea Cell Line Bank(KCLB)Z €] H-oF1dto} 100 pnits/mL
9] penicillin-streptomycin(GIBCO, Grand Island, NY, USA)3}
10% fetal bovine serum(FBS; GIBCO, Grand Island, NY, USA)
o] 385 DMEM HJA(GIBCO, Grand Island, NY, USA) =
RPMI 1640 B} X|(GIBCO, Grand Island, NY, USA)E A}&35}4
37C, 5% CO, incubatorof| A HjjoFste] ARSI TE Aj4o|H
At BolHA G4FEEY NESFES gobir] 9l
MTT(3,4,5-dimethyl-thiazol-2-ly)-2,5-diphenyl tetrazolium bro-
mide) assayS ©]-&3lo] ZA3}FTHOh 5 2009). z+2+H2] A
ZE 96 well plateo]] 5x10* cel/mL %2 100 uL¥ H 7)o
5% CO,, 37°C incubatorof| A 48A]7F F<F v oFA| 7] 2L, vl R] o]
=9] A|E(2, 3, 4, 5 mgmL) 100 L H7}5te] 2447t v Fa}
ok 2 3 7 well9] F5HE AAT & MIT -85 mg/mL)
< 100 uLA H7}3kar 37°C, 5% CO; incubatoro| A 4A]7F ¢
Hj et & MTT Al¢fo] H7He A& 2ALHA AATT
FHE= 570 nmoj|A SASHAT

8. SHAzZI
2 AgolA folRl BE A= FH+EZHAE UEY
glom, EA1& §2]4-2 SPSS(Statistical Package for the Social
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Sciences, SPSS Inc., Chicago, IL, USA) program= ©]-8-35}o] &
b ﬂrz B AHATES QAN RAEAE A
st FodS AST F AR FAE2 p<0.05 $2
4] Duncan’s multlple range test A1A|3}IT}

An o o

2k al
o =x

1. MiS0| A, WOIHA P+FE29| S W=
Eel20|=

AHZAT= Table 174 Ak AjFolHA EFFE2EY F
H& &Fe 217} 19.60+0.10 mg/g E 22.08+1.10 mg/go 2 3
oA A4FE2ENA 2 dE TS Uitk & &
ol E 2 AfEolH A, HoHAEFFEENA 7
7} 15.2+1.3 mg/g, 20.5+4.5 mg/ge UJERf o] FoluA =&
EolA =A Yehgtth Choi 5(2010)2 Ajg-olH Al & Ho]
HAE A& 2 18} EYER A Hs5dHe &
At W 27 10 mg/g ol3He] e UERItha Hu
sto] & A2 o &2 HsdEe 1,}5}14104:} Lee &
(2014)2 e FFe DElste] oA FEES
23 T 1 mgmL9| FEoA = IFE SHA
20.82~26.34 mg/g 0.2 B A7 Axnte} vt Hlsghak

Bt it

ot

o M

[o
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Table 1. Total phenols and flavonoid contents of water
extract from Pleurotus eryngii and Flammulina velutipes

(mg/g)
Sample Total phenol Flavonoids
Pleurotus eryngii 19.60+0.10" 15.21£1.31
Flammulina velutipes 22.08+£1.10™"  20.50+4.52"
D Values are the mean+SD.
Significantly different at p<0.05 by independent r-test ™ p<0.01,

sekok

p<0.001.
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2. DPPH EIC|Z AJ{&d

AjEoH A, oA g5
7] €]3}ed DPPH firee radical ﬂ%" J=4 A= Table 22}
2k Aol A G43EEY 39, 10 mgmL 9] SR
35.3540.52%, Bo]H Al %#i%%«l B 2 FEAAA
39.3940.26%2] DPPH 2}tz A7 84< Uehpglch uhg,
2.5 mgmLe] FEoA= Ao HATY FolHAl d4-FEE
& 7}7k 7.9840.58%, 8.714045%2] B}T]Z AA%L e
o] & BRI 2Tz 47%0] o AR AHE Rol

FAch 28 A AHAESHA| 2l ascorbic acidE= 25(ug/ml) 5
oA 29.07+0.65%, 50(11ig/mL) 5‘—5@]1‘]—‘: 64.42+0.33%, 75
(ug/mL) B oA 94.2440.65% lOO(ug/mL) hzoﬂ Aﬂ v
95.57+0.08%%2] DPPH &tz 4
o wrjg a7%o] Z7Hstgom, Aldolusl @ Bolu
A 942288 HA3AIEAQ] ascorbic acidETh uf-¢ W
& 2758 dech WAL 2AE B e B A
=g L A7 el 842589 Dees
gz 2AS ST 23}, Bl T Aol7t gl AL
2 Jehygthae E_]_UI-H]— ItHChung 5 2010). 183 Kim
5(2005) 12%F9] A& 9 FEHA HerE FEEC| it
DPPH 2]zt 2ASGS 43 23, 1 mgmL9| FEof|A
FH A, HH71E3stE, THEHA, ozt Ra, GAHA,
FuwA mee 2EE4 30~60% FE=2] DPPH o)zt
a1, FolHA, 1%‘11“ Mgl Aol A
L 10~30%2] DPPH o)zt AA5S Yehfcta 23}
Stk 53] 247te] iR AeREERE AT AL A7
3 AT, DPPH 2hti g 245 ZAI5H ghicha B 15t
of 2 A7Azel SAket APATE YeEfsT Adoly]
19 7 WA, 71502 FEAo] DPPH Bzt 2458 =
A3 Ahn 5(2006)2] dLof| A= 2+ 91.12%, 79.68%, 62.90%

9] gz £A5S Yehllen, 53] Aol 7t ot
L FEEL 2722 A& a-tocopherol(93.92%) 1} G-AF

Table 2. DPPH radical scavenging activities of water extract from Pleurotus eryngii and Flammulina velutipes (%)

Concentration (mg/mL)

Sample ICso" (mg/mL
P o0 (mg/ml) 2.5 50 75 10.0
Pleurotus eryngii 13.93 7.98+0.582" 16.32+0.06° 27.37+0.39° 35.35+0.52¢
Flammulina velutipes 12.45 8.710.45" 20.95+0.65° 30.44+0.32° 39.39+0.26°
Concentration (ug/mL)
IC 'mL
 (ug/ml) 25 50 75 100
Ascorbic acid 0.039 29.07+0.65° 64.42+0.33° 94.24+0.65° 95.57+0.08°

D ICsy values were defined as the concentration which inhibits 50% of biological activity.

? Values are the meantS.D.

*4 Means with the different letters are significantly different (p<0.05) by Duncan’s multiple range test.
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3 ehrlg £7%¢ Uehie] & @7avhach & DPPH
¢ Uehith £ A7 Adolwil B
oMM ARATOIN AF fEHE HAEE o]F H]
Aol BEIHANE BY 4 S 12A4REA a7t Yrka

3. ABTS ZIC|Z A&

ABTS 2ttjZt 2752 st 84S AMs=d 2 9]
|5 HHoZ AfFolH A, FolHA E4F2E9 ABTS
o) 2AEAE S43 o= Table 39 YehgiQlct. 23t
of Uetd ZAE ASolHA, oW d4-FEE2 0.625,
125,25 2 5.0 mgmL9] FEofA AJLo|HAL 22} 1557+
1.38%, 36.01£3.36%, 50.59+3.21% L 74.70£1.22%Z e
QI Yo|HA FEZEL 14.27+0.76%, 28.86+0.01%, 54.49+
0.76% 9 75.03£0.76%2] ABTS 2}tz 2752 Lehfg]
t}. 2o 2 ARESE ascorbic acid= 7.5 pug/mLe] o)A
74.1942.94%2] ABTS o]zt 27452 Y2 2R Aol
A 2 HoHAL t2FET W2 ABTS 2z 2453
UER %Itk Choi & Ryu(2015)9] Aol A el A |4
Z2259] ABTS o)zt £27% 2.5 mgmL ¥ 5.0 mg/mL2)
oA AA%L ZH7F 59.6+0.5% 2 70.140.1% LFER o],

d23 - Hfd

=4 EFIYEIA

lott

AgolH sl @ golun A42EBY S AWAHE
b gieh. ok ABTS 2tjZh 47134 9] 2k DPPH 2
g £A% fARE BN Aol m A Bolw A g
£222e Agetten Foleatae BE AR
2o] gl oz Bt

e RLek Aol mAle] BIEe 25, 50, 7.5 2 10 my
mL9] EZoA Z}ZF 0.4044+0.013, 0.767+0.003, 1.104+0.001
9 1417:0.0112 Urehiow, olu Al 2L SEolA 7}
Z} 0.347+0.006, 0.627+0.002, 0.870+0.018 2 1.171+£0.0062] &
A2e Uehfol Al FE7} S/184E BYUEE 57
sl 2 ATolH AW FAse] ARBES
1~10 mg/mLe] W92A THE AFASe) HAZ 2E2o|
U} 28250 v tha BE ARBEA FAso] 2
BE et Cho SQ08)E AlolH A B45EE0] disto]
110 mg/mL 5= H9jol A S, SOD HAIRA, b
29 24sigon, 53] BLLL 10 mymLo|A| 1.57:007
o] 7& Yehio] & dApATiel $AE At ke vehy
ok,

=M=
T

Table 3. ABTS radical scavenging activities of water extract from Pleurotus eryngii and Flammulina velutipes (%)

Concentration (mg/mL)

Sample ICso"” (mg/mL
P " (mg/ml) 0.625 1.25 25 5.0
Pleurotus eryngii 3.20 15.57+1.38%2 36.0143.36° 50.5943.21° 74.70£1.22°
Flammulina velutipes 3.14 14.2740.76° 28.86+0.01° 54.49+0.76° 75.03+0.76¢
Concentration (ug/mL)
IC 'mL
o (ug/ml) 25 5.0 75 10
Ascorbic acid 5.08 21.1243.83" 43.8144.71° 74.1942.94° 99.79+0.01¢

D 1Cs values were defined as the concentration which inhibits 50% of biological activity.

2 Values are the meantS.D.

*4 Means with the different letters are significantly different (p<0.05) by Duncan’s multiple range test.

Table 4. Reducing power of water extracts from Pleurotus eryngii and Flammulina velutipes

(Absorbance, 700 nm)

Concentration (mg/mL)

Sample 2.5 5.0 7.5 10.0
Pleurotus eryngii 0.404+0.013" 0.767+0.003 1.104+0.001° 1.4170.011¢
Flammulina velutipes 0.347+0.006" 0.627+0.002° 0.870+0.018° 1.17120.006°
Concentration (uig/mL)
25 50 75 100
Ascorbic acid 0.363+0.016" 0.754+0.010° 1.184+0.011¢ 1.692:£0.007¢

Y Values are the mean+S.D.

*4 Means with the different letters are significantly different (p<0.05) by Duncan’s multiple range test.
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5. FRAP(Ferric-reducing antioxidant power)

Aol A & Fol WAl B4FEE 9] FRAP= Table 59|
Uretich. Aol szt Polwal F5FEEL 254100
mgml FE WA FE SEHos Frieke AT
UEtH ATk 10 mg/mL F=oll A &0l AL 0.459+0.003,
ol Bl AL 0420400099] FRAP g2 Lehgich. whalo], of
Z0Z ARE3L ascorbic acid= 75 pg/mL 100 pg/mLe] &
oA Z+Z 0.846+0.011 2 1.16540.1729] T4 =& e o]
Aol HAl 9 FoHA R &2 FRAP 84S Uehf it
Sim 5(2018)2 2.5~10 mg/mL FEo|A SolHMN 432
=9 FRAP 42 5443}, 593 nmojlA 0.1~049] FF=5
tehfio] Aol @ Wolu A A5rrEET Sl G
d< YERR I

6. OIH| AMIZEMS| in vitro SHtES T}

1) MB0IHNA gFE=

Mgl deFaedl dist HE=4S SH5] ¢
A QARG AN Z(HEK 293)efl et 545 +A4 =
ATHFig. 1). AFolHAR EeFEE9] HlFER] 5 m
9] FEo|A 85.0243.95%2] BEES UEH o] HZ=
T dE o] A FAlE ot 2 FEE AAE
A3Ysted A AUTHFig. 2). AUAZR]D AGS] ik A
EZ QYZLe AP HEQ 5 mgmLol|A] 86.23+2.93%, 4
mg/mLe] FE o)A 8746+ 1.26%, 3 mg/mL2] Eo|A] 89.27+
0.53% 2 2 mg/mLo] =04 88.50+1.36%2] F=EL-S et
ol A tigt Aol A deFae] HEs4
A= WA YEbgTh R EAIE ] MCF-7o] ek Al A
28223, 4 %95 mgmLo| FEo|A ZHz} 87.03+1.44%,
85.95+1.25%, 83.14+ 1.07% % 82.77+1.39%%] HEL&L
Etlio] HtAlZet FARE 23S YERU ST ZHEA 2
Q1 HepG2ol thet A2 BEE2 2, 3,4 2 1 S4AYA=

2

[9)

T o 4o
2 S

ol

Agolul A, Bolul R d4seme Fust o

915

ok
o2
ik
ox

EHEK-293
100 4

1).b ab ab
g{' | a
80
70 -
60 -
50
40 -
30 4
20
10 -
0
2 3 4 5

Concentration (mg/mL)

Cell viability (%)

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

mAGS mMCF-7 = HepG2

100
na 5 NS

. . '
20 - baI bﬂ_I
80 : I |
70 :
60
50
40 -
0 -
20 |
10
0 | | .
3 4

2

Cell viability (%)

Concentration (mg/mL)

Fig. 2. Cytotoxicity of water extract from Pleurotus eryngii
on AGS (human gastric carcinoma), MCF-7 (human breast
adenocarcinoma) and HepG2 (human hepatoblastoma) cells.
Y Values are the mean+S.D. (n=3). ** Means with the dif-
ferent letters are significantly different (»<0.05) by Duncan’s
multiple range test. *° Not significantly.

Table 5. Ferric-reducing antioxidant power of water extracts from Pleurotus eryngii and Flammulina velutipes

(Absorbance, 593 nm)

FRAP
Sample

25 50 75 10.0
Pleurotus eryngii 0.141£0.002"° 0.241£0.011° 0.34740.021° 0.459£0.003¢
Flammulina velutipes 0.137+0.001° 0.23120.021° 0.322+0.004° 0.420+0.009°

Concentration (ug/mL)

25 50 75 100

Ascorbic acid 0.314+0.007* 0.558+0.078" 0.846+0.011° 1.165+0.172°

Y Values are the mean+S.D.

*4 Means with the different letters are significantly different (p<0.05) by Duncan’s multiple range test.
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ANZAFE F7toll 7]1ghthal stict. whd, AjEolA d
F2ZES 9OIA) Q] SNU4S4S]| H7Lst Ao Az
A1) AA a7} IS B o2, caspase-3 B/ = {25t
Al F7¥stA] @okthal Baste] 2 AZAmpel Zo] AfFo]
HA deFEE2 AAIZAE 254 anprt Yot
B8tk Qi 5(2013)2 HAAIZ(AGS)o] Al &H A &
A, opZtE|FAM A I SR ARl FFotE, FAIHA,
A7 A, AHA gL FEES FostelS b s
%2l 0.5 mg mLY] HEo| A FIBAL 38%, ol7tE]FA
HAL 40%, B53t2E 71%, FAHALE 77%, A7HHAS
83%, AFFH AL 87%2] Al it A4 JAE&ES v+
Efjo] A g Rt R AlZEo] A YEt
kil B skt E3h AN ZHCT-116) E A Z
(HepG2)o M = A §HAETE= FEHA HehE FEE0]
HAZ A AAE&o] =A YePS L 24 in vitroA] FA R
H7F A veEbg T Baskgich

2) HoluX PrEEE

oAl EeFEE T2 S Felsty] fste <
A7 AN 2] FEES A= Fig 33+ At oA
220l (7wl 5 mymLe) SEoA 86.34+2.30%
o FEES Yetio] Alx5Ado] gtk dekEo] 1A ¢
Ajzo| tiste] 22 s=2 AHS Xysigict. oA d
222 in viroo A1) AZEHL T As) JA
E(AGS), LA EMCF-7) W ZHHA E(HepG2)E AHg-3}
o] AE BEL-S MIT assay= 2213 A= Fig 49 2tk
A2 AGSO izt Nl Z BE2&22,3,4 D 5 mg/mL
o] ol A] Zk2ZF 90.80+1.97%, 89.8342.32%, 87.29+1.28% 1

2

2

= HEK-293
100 +

1 = a a a
80 -
70
60 -
50 -
40 -
30 4
20 4
10

]
2 3 4 5

Concentration (mg/mL)

Cell viability (%)

Fig. 3. Cytotoxicity of water extract from Flammulina
velutipes on HEK-293 (transformed primary human em-
bryonal kidney) cells. " Values are the mean+S.D. (n=3).
*» Means with the different letters are significantly different
(»<0.05) by Duncan’s multiple range test.

483 - A3

=4 EFIYEIA

®AGS mMCF-7 =HepG2
laa z

90 - e T £ aal
80 -

70 -

60 -

40 -

30

20 -

10 -

- |

2 3 4 5

Concentration (mg/mL)

Cell viability (%)
L
=

Fig. 4. Cytotoxicity of water extract from Flammulina
velutipes on AGS (human gastric carcinoma), MCF-7 (human
breast adenocarcinoma) and HepG2 (human hepatoblastoma)
cells. " Values are the meantS.D. (n=3). ** Means with
the different letters are significantly different (p<0.05) by
Duncan’s multiple range test. ™ Not significantly.

85.51+1.32%9] M ZAEES YePH It R A 20 MCF-
79 tiEt Al AEREL 2, 3,4 D 5 mgmLe] FEoA 2z
91.59+1.04%, 89.16+0.89%, 87.68+1.25% = 85.91+0.56%2] H]
nH g2 AZAAEES VER QLT 7HEAIEZ Q] HepG2ell o
T AIEZ AEEE 2, 3,4 E 5 mgmlLo] F=of|A 242} 91.97+
1.38%, 90.73+1.70%, 90.75+1.23% = 89.71+0.84%2] A| 3 A}
EEE& etk wetA FoliAl deF2EES & 9
Ao NEEAYS YePA] Gkl A 1 5= 5 my
mLo| A & 85% o]4Fe] v A &2 A YE&S YEo
22 FAEES Y ITE Wound healing 844 A3 23,
oA FEE 100 pygmLz Aol wzt SHF FAlZ
(B16)Y] &54d¢] #Astg o, TSt ufe-AE o|gsto] g
oF mdlo] &35t A3, Bl Al Z=2 23] A== colony7}
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| Bk 39 AutEQ WYY eS A3 A FAEE
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