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Que Pleurotus eryngii and Flammulina velutipes Extracts by Different Solvent
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Abstracts

This study was conducted to find out the optimal solvent extraction method [Distilled water (DW), 70% ethanol, 99%
ethanol] of mushrooms, including Pleurotus ostreatus (Jacq.) Que, Pleurotus eryngii and Flammulina velutipes and improve
their usability as natural antioxidants. To analyze antioxidant activities in each mushroom, total polyphenol, flavonoid
contents, 2,2-Diphenyl-1-picrylhydrazyl (DPPH), 2,2?-azinobis(3-ethylbenzothiazoline-6-sulfonic acid) cation radical
(ABTS™) and fluorescence recovery after photobleaching (FRAP) were measured. All mushrooms showed the highest total
polyphenol contents in DW mushroom extract (p<0.001). Total flavonoid contents were the highest in P eryngii and F.
velutipes DW and 70% ethanol mushroom extracts (p<0.05). All mushrooms showed the highest activities using DPPH and
FRAP assays in the DW extraction method (p<0.001). P, ostreatus (Jacq.) Que and P. eryngii showed the highest ABTS*
radical scavenging activity in the DW extraction method, and F. velutipes showed the highest activity in the 70% ethanol
extraction method (p<0.001). As a result of comparing ICs values of DPPH and ABTS+ radicals and FRAP ECs values,
the DW P, ostreatus (Jacq.) Que extract showed high antioxidant activities (p<0.001). Pearson's correlation between total
polyphenol contents and antioxidant activities showed a positive correlation in all mushrooms (p<0.01). Therefore,
extraction of the mushrooms with DW can enhance the extraction of effective bioactive substances and antioxidant activity.
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Pleurotus ostreatus (Jacq.) Que,
Pleurotus eryngii and Flammulina velutipes
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‘ Vacuum evaporation ‘
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‘ Extract ‘

<Figure 1> preparation of Pleurotus ostreatus (Jacq.) Que, Pleuro-
tus eryngii and Flammulina velutipes extract

Jeon, Korea)oll A 24X17F &< A4 150 ipme & =
sith o3et & SulE 72AEE(N-1200A, EYELA
Co., Shanghai, China)sle] A& ARE-31%th<Figure 1>.

2. Total polyphenols contents =&
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Inc., Soeul, Korea)Z =73} 2™, gallic acid (Sigma
Chemical Co., St. Louis, MO, USA)S ¥FEdE A3}
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ERA AT
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ZF EofH o= S Z4L2 Davis WA HHE Um
& Kim(2007)¢] Aol Fste] Fadsiant A5 1
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T} F8%= 517 nm= SRS eH, A T 2ol
w2t ARFE AT 33] WHEste] HA gt s iAtE Yeh
ATH.

DPPH radical scavening (%)
=(1-(0.D. of sample/O.D. of control))x 100
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Aadte A4S UER ATHp<0.001). Ryu et al.(2018)2
AEelHA oAl deaEEo Eeldls ol 22t
19.60, 22.08 mg/g= S =L Hirste] 2 A Axn
oo %2 EHHE e YRS, Kim et al
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<Table 1> Total polyphenol contents of distilled water and ethanol extracts at 5,000 nug/g and Total flavoniod contents of distilled water and
ethanol extracts at 10,000 ng/g in extracts from Pleurotus ostreatus (Jacq.) Que, Pleurotus eryngii and Flammulina velutipes

Total polyphenol contents (mg GAE/g)

Distilled Water 70% Ethanol 95% Ethanol F-value
Pleurotus ostreatus (Jacq.) Que 15.74+1.07V 3.26+0.15° 0.67+0.06° 497.141%%*3
Pleurotus eryngii 8.64+0.09° 3.88+0.19° 1.03+0.05¢ 2773.305%**
Flammulina velutipes 10.05+0.04* 5.05+0.36° 1.12+0.03¢ 1396.751***
Total flavonoid contents (g QE/g)
Distilled Water 70% Ethanol 95% Ethanol F-value
Pleurotus ostreatus (Jacq.) Que 3.97+1.10* 5.93+1.97* 4.37+3.82¢ 0.495
Pleurotus eryngi 13.002.04° 6.18+1.77° 5.57£1.39° 16.629%*
Flammulina velutipes 6.89+£2.57° 13.4942.65% 11.55+0.13® 7.613*

DMean+SD

IDifferent letters within the same row (a-b) differ significantly (p<0.05).

Dxp<(.05 **p<0.01 ***p<0.001.
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<Figure 2> DPPH Freeradical scavenging of distilled water and ethanol extracts at 5,000 pg/g from Pleurotus ostreatus (Jacq.) Que, Pleurotus
eryngii and Flammulina velutipes. Means with different letters (a-b) within the same activity are significantly different (p<0.05).
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<Figure 3> ABTS" Freeradical scavenging of distilled water and ethanol extracts at 5000 ug/g from Pleurotus ostreatus (Jacq.) Que, Pleurotus
eryngii and Flammulina velutipes. Means with different letters (a-c) within the same activity are significantly different (p<0.05).
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<Figure 4> Ferric reducing antioxidant potential of distilled water and ethanol extracts at 5000 ug/g from Pleurotus ostreatus (Jacq.) Que, Pleu-
rotus eryngii and Flammulina velutipes. Means with different letters (a-c) within the same activity are significantly different (p<0.05).

o} ABTS' gtz &aAZA o] thE AFS Hole olf+=
DPPHE AHrEitZ, ABTS'E %ol gvjzdolgte M3
ZF WAle] wlm 24 FRol ztol7t o] 71-e Adshe
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5. HAS| eitata A |1 (ICs)

HAZF e Fitst &4 vluE g8t FE8) o
2 “ERRHA, AlEolHAl, HolwAle] DPPH ¥ ABTS'
Uiz A9 1Cs3 T 2] ECsS <Table 2>0f U}
ERQith. =elelwxle] DPPH 2]z 2484 9] ICs, ahe
754 552, 70% Ethanol, 95% Ethanolo] Z}z} 2,496.96,
2,650.75, 5,045.12 ug/mL, AE-olHAle] 2,479.07, 2,610.77,
5,123.60 pg/mL, *JolwAle] 245125, 2,593.10, 6,573.56
pg/mLoZ ZgElom A FR] WA ZF Z7F, 70%
ethanol ==&, 95% ethanol FZ& <202 =8 A4S 1}
BRI ATE. Bk, Aol solmAle] SRT FEEC
LeERIMA SRS FEF B =2 DPPH Uz &AE
S YERH ATH(p<0.001).

el WAl ABTS' gltld 2AZA 9] 1Cy, 3 57
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3,800.72, 15,541.08 pg/mL, AjE-olHAlo] 3,427.92, 3,594.46,
12,940.84 pg/mL, Yol Alo] 2,868.52, 2,534.39, 11,229.77
pg/mLe® ZA =T =E2|HAl> DPPH 2|z 4%
A3 GARHA 7/, 70% ethanol FE&, 95% ethanol
FEE T£28 & 2S YRS, AlsolwAlat 3o
WAL 95% ethanol FEZ2ENA & AAEAHS Vel
W Z2F55 FZ2E3 70% ethanol =& 74| zfol= ek
I THP<0.001). ABTS™ 2HE)Zh A 9] 74§ =g}
A SHF FEEL WA THRF FEE, 10%

FEE0] 7HY =2 248 YeRITh

=

\

¥
&O

)]l

ethanol =
] ECy we “ElgIHAe] 2,157.67, 4,888.66,
5,348.91 pg/mL, A&EolWAle] 2,205.67, 4,653.67, 5,178.72



628 EREEBAEXILEEEE Vol 36,No. 6(2021)

<Table 2> DPPH, ABTS" ICs, and FRAP ECs, value of distilled water and ethanol extracts from Pleurotus ostreatus (Jacq.) Que, Pleurotus

eryngii and Flammulina velutipes

The half maximal inhibitory concentration (ICsy) and
Half maximal effective concentration (ECs)

DPPH ABTS" FRAR

IC50 (ug/mL) IC50 (ug/mL) EC50 (ug/mL)

Distilled Water 2496.96+3.68") 2412.55+14.03¢ 2157.67+5.77

Pleurotus OZ:: ee‘””s (Jacq.) 70% Ethanol 2650.75+0.37¢ 3800.72429.69° 4888.66+1031°

95% Ethanol 5045.12+30.27° 15541.08+501.59* 5348.91+10.87

Distilled Water 2479.07+7.87" 3427.92+26.78¢ 2205.67+2.89"

Pleurotus eryngii 70% Ethanol 2610.77+9.62% 3594.46+28.76¢ 4653.67+15.28"

95% Ethanol 5123.60+34.45° 12940.84349.88 5178.72+10.64¢

Distilled Water 2451.25+38.02° 2868.5249.25° 4572.67+15.28¢

Flammulina velutipes 70% Ethanol 2593.10+3.70° 2534.39+8.96° 4985.42+10.42¢

95% Ethanol 6573.56+8.45° 11229.77+261.23¢ 5273.15+6.51°

F-value 17686.493%%+) 1640.966%** 43257527+
"Mean+SD

IDifferent letters within the same row (a-b) differ significantly (p<0.05).

V*p<0.05 **p<0.01 ***p<0.001.

ug/mL, ZolvAlo] 4,572.67, 4,985.42, 5273.15 pg/mLo =
SAE AT eI F SN S/ FE=0] 7
Z} 2,157.67, 2,205 pg/mL=Z 70% ethanol, 95% ethanol
FEE HU 52 @43 YA FolwAle] 79 fAE
s Jepi oW 22710 i 3] Zfo|7t thE
B vlal] ddiFez AA kgt Hdk, “ElRHA
T FEE] 7P =2 S YeEpigle 1 o
=02 AjFoHAY F/HT FEEC| T2 2SS UE
ATH(p<0.001).

Al F7e M BT S/ FEEAA 7P =2 3
3} 4 YRt ol 9 dF9% ditskse
8 ARl F HEsigEe] = Ardd & zpold] 7]l
g AR AR F dlEsieE IR dMkskee kel
AA Aok B v QAok(Gheldof & Engeseth 2002).
A o= ElHAl, oAl Ao S SRTE F
% 3= 30| ethanol FEEHT ¥ ZgvEe g3 =
d 4= 9lom olo] wel DPPH ¥ ABTS' 2H]Z 2784,
g 5o AkslsS vehfo] A tsAE 287t
A7 BE Aoz AlgHnh 13 Al F79] WAl 5 et
gusle] F74 5E0| DPPH ¥ ABTS' 2|z &A%
3t Y TollA =2 ks S YERT

Lo i
N>
il

X

i

6. H{4do| mi=stetE 3t eitstaiyel S|

FE8vel wE e, AlgoluAl, oAl 5
el @, 5 Sehxcl= @&, DPPH Uiz &8
4, ABTS™ 2tz 2rdsd, siele Zbe] gadAe
<Table 3> YERAATE. ZEl2MAle] 5 Zelois ggst
ABTS' Oz 2784, S997te] Jadds 24t

r=0.835, r=0.994 (p<0.0)Z %o FAAHS HY
DPPH 2}t]Zt 2ASA 3 ABTS' 2itlzd 278, 2
7] RS 1=0.691-0.936 (p<0.01)°.2 o] A4
YERNSATE. ABTS 2Holzh A 33} $hl9 7] g
2 r=0.863 (p<0.01)°.2 <Fe] FAAFS YepfYloH, &
ZEH o= 3ty & Z2]vE %, DPPH ¥ ABTS'
2z A, e k] AEEAlE r=-0.076-0.135
2 4840 Qe Aoz Yehdtt

AsolAle] & E8)vs dt SefEeo|=, DPPH ¥
ABTS' 2tz A2, g9 7] AJaAS r=0.792-
0.997 (p<0.01)Z Fe] FA3S Yepliglon, & St
ol= tefa) 3hlE 7he] AL 1=0.860 (p<0.01)0-E %
ABAAZ YeEpiI oY DPPH 2 ABTS' 2tz 427
29 7re] AL Sl A= YEhdth AlEele] DPPH
2oz 2AGAT ABTS' itz 2ASA, Sk 7k A
FAAE r=0.970-0.841 (p<0.01)= 2] A4S e
om ABTS' itz &A@ e 7o) Ada e
r=0.833 (p<0.01)Z o] 43S VeIt

HolAle] T Eev= ohF DPPH % ABTS' 2]zt
ALY, S 7] AEdL 1=0.796-0.991 (p<0.01)E
o] e el F Eefnro|s g F £
¥ g, DPPH 2 ABTS' 2Ht]Zd A4S, g 7+
e gle A oE YElsith DPPH 2tz A
I ABTS' o &AEA, Sde 74e] A= =
0.770-0.993 (p<0.01)°-& YE}EoH ABTS' 2oz &A%
A7 308 7ke) AAAAE 1=0.711 (p<0.01)Z FER}
o] FHAAAE HAot.

AT A3 A FEEY Astee AlSolmslet 3
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<Table 3> Correlation between total phenol content (TPC), total flavonoid content (TFC), DPPH free radical scavenging activity (DPPH),
ABTS" radical cation scavenging activity (ABTS"), Ferric reducing antioxidant potential (FRAP) of Pleurotus ostreatus (Jacq.) Que,
Flammulina velutipes and Pleurotus eryngii extracts from various extraction condition

Pleurotus ostreatus (Jacq.) Que

ABTS" radical

Total polyphenol  Total flavonoid DPPH free radical Ferric reducing
contents contents scavenging activity cation scavenging antioxidant potential
activity
Total polyphenol contents 1.000
Total flavonoid contents -0.204 1.000
DPPH free radical scavenging activity 0.633 0.125 1.000
ABTS" radical cation scavenging activity 0.835%* 0.000 0.936** 1.000
Ferric reducing antioxidant potential 0.994** -0.176 0.691* 0.863** 1.000

Pleurotus eryngii

ABTS" radical

Total polyphenol  Total flavonoid DPPH free radical Ferric reducing
contents contents scavenging activity cation scavenging antioxidant potential
activity
Total polyphenol contents 1.000
Total flavonoid contents 0.876%* 1.000
DPPH free radical scavenging activity 0.805%* 0.564 1.000
ABTS" radical cation scavenging activity 0.792* 0.547 0.970** 1.000
Ferric reducing antioxidant potential 0.997** 0.860** 0.841%* 0.833** 1.000

Flammulina velutipes

ABTS+ radical

Total polyphenol Total flavonoid DPPH free radical Ferric reducing
contents contents scavenging activity cation scavenging antioxidant potential
activity
Total polyphenol contents 1.000
Total flavonoid contents -0.616 1.000
DPPH free radical scavenging activity 0.846** -0.212 1.000
ABTS" radical cation scavenging activity 0.796** -0.159 0.993** 1.000
Ferric reducing antioxidant potential 0.991** -0.696* 0.770* 0.711* 1.000

Significant at p<0.01 among groups by linear regression analysis and correlation coefficient comes between -1 and 1.

#£p<0.01 *p<0.05

olwAle] A9 & Z¥slE 4w DPPH ¥ ABTS' 2}t

d R Atehghel 2ol oF AoE AFHM =

WAl PitsleS ABTS' gtz 248 9 4tsh-g
= 7

2 2A

A7rg9] ko] 2 Aoz ALRHT Qi et al (2013} = 3
ZovlE ol Biud aAG o mE it S99 =

e i =
(2012)2] WAl
el WA &
=3 DPPH
IAE YeRf

1.

o~

5} A7l M = wAlel e

(e
r

d m{n dr 2
. o
Sk

iz w2
r& >

V. 2o g 2

rhu

BTS' 2ht)z 2784 7+ Ok,J /\]'44—
P9 A8 AL episic,

Z 9 Ui,

(p<0.05). WAl F==52] s

g

ethanol, 95% ethanol® =3l #H&=315tE k) Akt
S AT ZERIHAL, oAl AlgolmAle] F

Felsls P A BRI WA BF FRS F2EAM 7}

e ZEhEs g JERIUR 58719 ethanol

o] S7ghel wet 7‘*0% AEFS UERSIO ™ (p<0.001),
o2 ®3%k ®} 9le™, Hong et al =
ksl A9} Kim et al. (2016)«]

EHro|E ] A “ERIMAS F& &l m
EeH o= 3 4 FrolAQl Apole VPR 9ke.
AFeHAl e S/ FEEC l oAl 70% ethanol
tgS YRt

DPPH =% &
A T A BT SR FEEY A

N ﬂ PF
nﬂ
O{N ot

71 =4 28501 95% ethanol 52| DPPH &H]

Z

B APoE BEAY A meHA, AgolH A%
A, AoAe] HAsl gol 33 PEe eluy A9 G &
SRSl BE RS FIPV) Askel 2R 0% S

aAgAg o] 7P WA S E ATHPp<0.001). =EFHAL,
oAl HolwAl FEEE2 ABTS™ 2|z A8
“ERRHAE, AjSolHAle] ST FEEAAM 7P =
AL eI ST, solHAle] 749 70% ethanol
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KeX

< 95% ethanol F=E0llA 71 -8— JE‘;‘; L‘rEhH
Oiu}(p<0 001). 34¥s} 29 WwE 913 DPPH 2jtlZd 47
e 1Cs gk Al Tl WA BT S, 0%
ethanol FEE, 95% ethanol FEE TOF £ 48 1}
ERI 9121 (p<0.001), ABTS" &}z A9 1Cs 7
elguAlo] EF/, 70% ethanol FE%, 95% ethanol 3

8 TOE w2 2AS YERRIA, Aol s

== W

e SHT FEET 70% ethanol FEEAN £ AT
S JERiAT =8 “ERHA SR FEET Wiy
A =85 225 70% cthanol F&E0] 7H4 =& A4S

YERHATHp<0.001). T-L&H 2] ECs, 7ES =Elm Al A
FolpAle]l EF7F4 FEE9| 70% ethanol, 95% ethanol 3
EE Hrh 2 @45 e olwAle] A9 FE22
0] mE Zhe] Zpol7t HiH o R T 9%9}013% e
A THT FEEC /P =2 3U8S JERIIT
(p<0.001). FA¥s} A& 2 FAiks} &4 ?Jé A5 7 AR
AE A A3 “elEWAle] & EE9E $EFa ABTS'
gtz AAEA, SdEe] A= 2 =0.835,
r=0.994 (p<0.0H)E AFolHAe] T Fevs T &
Ho|=, DPPH ¥ ABTS' Stz &AL, 38 719
AABAE 1=0.792-0.997 (p<0.01)E ZHo|WAle] Z Za]3)
Skwt DPPH 2 ABTS' &tz 2AEA, $Hl9 719
AL 1=0.796-0.991 (p<0.01)E o] A4S Jeh)
T},

237
R

32 o FUF

o2 LERuA, AlgoliiA, HeluAlS SRFR
e Aol Al SHrE e A B39 siE 8
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