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Comparison of the physiological activities of Korean and
Chinese Auricularia auricula and Tremella fuciformis extracts

prepared with various solvents

Gi-Hong An, Jae-Gu Han, Kang-Hyo Lee, Jae-Han Cho*

Mushroom Research Division, National Institute of Horticultural & Herbal Science, RDA Chungbuk Eumseong 27709, Korea.

ABSTRACT: The aim of this study was to evaluate the physiological activities of hot-water and 70% ethanol extracts of three
edible mushroom species (Auricularia auricula, Tremella fuciformis, and Lentinus edodes) cultivated in Korea and China. The
DPPH radical scavenging activities of hot-water extracts of Korean A. auricula, T. fuciformis, and L. edodes were significantly
higher than those of the Chinese counterparts (p < 0.01). However, the nitrite scavenging activities of the hot-water extracts did
not significantly differ among the mushrooms regardless of their origins. Chinese A. auricula showed the highest nitrite scavenging
activity in the ethanol extract. The total polyphenol contents of the ethanol extracts of the three edible mushroom species from
both of the countries were higher than those of the hot-water extracts. Korean A. auricula and T. fuciformis yielded a high
polyphenol content with hot-water extraction. The ?-glucan contents of the Chinese A. auricula, T. fuciformis, and L. edodes
extracts were 20.49%, 31.43%, and 30.09%, respectively, which were higher than those of the Korean counterparts. From the
results of this study, it can be deduced that the maximum yield of nutritional ingredients can be extracted by using the optimal
solvent for each mushroom species. These results are expected to be useful in appreciating the difference among extracts of
Korean and Chinese edible mushrooms in terms of their physiological activities in the solvents used.
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Zolo] FRE Eol&(duricularia)d &dle 5]
(Auricularia auricula)®} E5°](Auriclaria polytricha)7}
AL B E0|E(Tremella)?l| 431= S50 (Tremella ficiformis)
7F QT (Kim et al, 2012; Park et al, 2018). Fo]= H]
ERl DE] gHo] Fol tha5 Edrt delA e
o (Lee ef al, 1997), 2 °l|9jd= IJHT 2 Fdax
(Dereje et al, 2011), 8| 2=HE A3ta3(Kim et al,
2012) 5ol Hix3l Qo). 3&o|= FAEY X, s
2 AR Fol LA UKo er al, 2009). AT
oA FolFo Ay EL gk A= tE 4
SHAES] ofe] AFEd H]ste] nH]g Aol

T8 SRS e, FHol, SxEh, Wol, ¥1
T4 2L vlEde st &, wEETt 5o ¢
&3 Agd =2 Eo] v FHrEol ey, ¥l
1574 A% 2 Aggs E4L 758 e F3
ol7b Adzxbel webd 2 o] Aelg: uE
(Kim et al., 2003; Lee et al., 2006; Lee et al., 2014
AY WARel meby HHe] S22 G4
Aol wrk o Ao 154 2 AelBH Y
Vg & geee ArE.

B ArdA e = SolA Aulg Hol, SEol&
dor FE8vE Add E29 2polE AAHA
Hw 2 B2 A7F xdEo] ghd #eh Blalste]
DPPH =2 4&A5¥ oA aAs, & Zgdls
S e 99 FE8E B S S
AEHAFE] AEAtold W 712 ARE Srskaa)

skt

©

N
T

EY)
o

o

-

[e)
o
3

HJIO o =z

o

I3

M= R 8

HEM=
B Aol AHE g S S0l e
WMAFZAN  Eol(duricularia auricula), 31E°)(Tremella
fuciformis), 3.3.(Lentinus edodes)°|th. &=r2] &Fo|, &
Tol, ¥3xe = AAANE, SIS (The 12th
Chinese Mushroom Days Zhangzhou, Fujian Province,
China) 5 23t = dA9 o8 H2& F3) F
et B AlESE s grste] Al AREsIleH,
ik Fol, dEo] B R (EEAN ) SHdd 52
gkl Bl B Fl WA S S o8-Skt

X

EN=
23 F ARNE 5 g AR
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FZ20E BME A

7+ MAANEE €34
2080 (V/W)] D.W. 100 mLE 7}38led 60°C FE71x7]9)
A 24XN7F FE3R 0w 70% HEFE 100 mLS 7fa)
of A2oA 24A17F FE3GAT BE HMAFES 38k
o2 st FEAL diEeetd §Y AR
™, ool 3] W7 EZ 7| (EYELA, Japan)E ©] 8314

)

=319}, 38 wAANEE FF | mgmLE 343}
Z

DPPH 2|C|Z 275 (DPPH radical-scavenging activity)

DPPH (2,2-diphenyl-1-picrylhydrazyl) 2tt]Z 27124
< Blois (1958)¢] WS Wt A3t 99.9%
mo|E-&of] %91 0.2 mM DPPH solution 0.1 mLe] 1
mg/mLE 3|43 7} &5 0.1 mLE ¥ 1027 &
gtk 23 WS Xpeg Aefell A 30iE7F Ad2ollA Bk
171§ 517 nm®] AN FEEE SA AL, ©]
& M7} v 7] §-3 = (Varioskan LUX, Thermo
Fisher Scientific, USA)E W8 (%)& LERA AT}

= =

olFAME A2AFE Gray®} Dugan (1975)2] WHoz
2439k, 1 mM NaNO, 0.1 mLol| Z+ ¥Al =55 (%
% 1 mg/mL) 02 mLE 7}8}al o7]9l] pH 122 2%
0.1 N HCI 1 mL& %3 37°CellA] 1A17F M2}, 2
o]% 2% acetic acid 5 mL¥} 30% acetic acid®] 1%
sulfanilic acidE =<1 &< Griess A} 30% acetic
acidl 1% 1-naphthylamines =<1 8 Griess BE 1:1
H| &2 533 89S 04 mL 718ke] &3}, o] 2 A+
SolA 158 7 Rk A1 F F8 % 520 nm=E S5}
3 FEA] HUt Age ™SSk oA HS ok

RS (%)2 75T

Z2|Hl= &2k (Total polyphenol contents)

Z Z¢9E3S Folin-Denis (1912) WPl 2|3}
=439tk 2 1 mgmL F=9 WA FEE 0.1 mL
folin-denis reagent 0.02 mLE 7}8}al 387F X A7t}
2 % 1% Na,CO,; 0.16 mLS H7}eta 2 &3
45% 7F kg AlZ1 % 750 nm 3PgolM SHEE =H
stttk AlEd 23 F ZuE T2 gallic acid9]
T34 (Y=0.0047X + 0.0402, R’=1.00)°] X &2] &%

2432 sl =g AR

S ohi o

H1 ko

HIEF=2FZt &H&E4 (B-glucan contents)

ZF WAl AR WERERIE T2 Megazyme Kit
(Mushroom and Yeast f-glucan Assay Procedure K-
YBGL)E ©]-&ste] #4983t 2t A ZEAIE 100 mg
o 37% HCI 1.5 mL& ¥3L 30°C water bathol|A] 453
ZFFRAZ $ 32 S/ 10mLe F7H R 71e H
100°C water bathellA 2A17F 5<F FRAIZITH 21 o] %
Hhg-ele] 2 N KOH 10mL& 7Fta. 0.2 M sodium
acetate buffer (Buffer 1)& 715} 100 mLZ g 3Fsk &
1,500xgoll A 10 7+ f4lie]s 33k 5 dsds FHE
ot 45 0.1 mLol exo-1,3-p-glucanase (100 U/mL)$}¢
B-glucosidase (4 U/mL)&< 0.1 mLE 7}slal 40°C water
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Fig. 1. DPPH radical scavenging activities of (A) hot-water and (B) 70% ethanol extracts (1mg/ml concentration) from different
three edible mushrooms (Auricularia auricula, Tremella fuciformis, and Lentinus edodes) produced in Korea and China. White
bars indicate positive control. The results represent by the mean+SD of values obtained from three replications. *, ** is p<0.05
and p<0.01, respectively. NS is no significant difference between the two mushroom producers.

batholl X 60 7F RESAIH ), o] ¥H-&-2o]l GOPOD reagent
Enzyme (Glucose oxidase plus peroxidase)E 3 mL% 3L
40°C water bathol|A] 20% 7F WH3A1Z1 % 510 nm 23
A TFE=E =743l total glucan THFS A4S
T3 ZF WAIAZAIE 100 mgoll 2 N KOH 2 mLE& 7}
SIaL ice water bathollA 2087F WHHAIZITE 1.2 M
sodium acetate buffer (pH 3.8) 8 mL3} kit W] Bottle 2
(amyloglucosidase 1630 U/mL) &< 0.2 mL< 713k &
40°C water bathol|A] 30 7F WESAIZ] & AAIEZ] 515
o PR 4L 45 100 mLel 0.2 M sodium
acetate buffer 0.1 mL¥} GOPOD Reagemt Enzyme
(Glucose oxidase plus perox1dase) 3mLE Y3l 40°C
water bathollA] 2037+ ¥HSAIZ] 3 510 nm ZgoA] &
FEE 345k a-glucan T Aljtel ARE-siGiTE. &
AE total glucan? a-glucan SF== glucose £ (1
mg/mL)S GOPOD A%k} dhgA|7] vhg-ole] S35 E
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multiple range test)yS F38to] 7} A3

AA o144 A-ES FAsHATH

td OHH

m{o
9,
*
2
)
49
o
l:,

eI~

DPPH 2|C|& £7{S(DPPH radical-scavenging activity)

DPPH (2,2-diphenyl-1-picrylhydrazyl)& ©]-8&3te] st=
% F3 2GR F2400d sk Gde Lot
17] 915e] DPPH 2hld 2452 Z43kithFig. 1).
DPPH®] &4 W free radical> &4ks) &40] Sl &4
3 whie FUEAL 250 B Ape] gawth
DPPHE o|e@ 542 ol§sle] F408} 5282 243
=diHo g wAl A giks) F-o] 8 Ao o
A At}(Gardner and Fridovich, 1991; Sohn et al,
2010). SFFF AoIM 9] =3t Fol, f5o] 5 ¥
9] DPPH HZ &£ASS 212 50.8%, 49.5%, 50.8%
oo™, 70% ehE FEEIA Fol, H&o] ¥ 3
= 717} 41.4%, 39.4%, 42% °IAth. =k WAl &
FEFEEE gUE 2A%L 70% e 559 B8}
o] =& Z1o7 Yehith(Table 1). ¥3 EFFEE00A
o] gud 27T o f718mE ol oot
O] E (ethyl acetate)oll 3l FZE3+ FEENA 49.9%=
P = #BHZE AT Ss BN ‘“+— ﬂ?ﬁA(Han et
al, 2015)%} B8 32 Bk T4t Jols =8
o Zg#glo] folgt ﬁli‘:b‘ 2
EO%%%:} Yu and Oh (2016)°] ¢Jepd o] F2& T
oﬂLET =M 58% o] HuE aATE

Fr718ulel Hgte] =2 e e, Kim ef al.
(2011)— HrF ol grjd AAFo] 61.7%
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Table 1. ANOVA results for the effects of extraction solvents (hot-water and 70% ethanol) on DPPH scavenging activities,

nitrite scavenging activities, and total polyphenol contents of the three type of edible mushrooms (Auricularia auricula, Tremella
fuciformis, and Lentinus edodes) produced in Korea and China.

Auricularia auricula

Tremella fuciformis Lentinus edodes

ANOVA
F-value P-value F-value P-value F-value P-value
DPPH scavenging Solvents Korea 23.6 <0.01 49.1 <0.01 44.9 <0.01
activities (%) China 1.75 0.25 8.15 <0.05 3.40 0.14
Nitrite scavenging Solvents Korea 27.2 <0.01 0.86 0.42 114 <0.05
activities (%) China 484 <0.01 0.30 0.61 27.0 <0.01
Total polyphenol content SOlVentS Korea 160 <0.01 2.65 0.18 12.3 <0.05
(mg GAE/g) China 11449 <0.01 75.6 <0.01 28.1 <0.01
(A) (B)
120 - 120 -
. Korea . Korea
100 A r 100 A —=—
u [] China T [] China EX
En § 80 A 80 A
5<
Z 3 60 4 60 -
o £ *
T 40 4 ) i 40 + o
z NS ) NS * _—
0{ — 5 — 20 1 T
04 B e B o anl ] ﬂ
Auricularia Tremella Lentinus Ascorbic Auwricularia Tremella Lentinus Ascorbic
auricula Sfuciformis edodes add auricula Sfuciformis edodes acid

Hot-water extracts

70% EtOH extracts

Fig. 2. Nitrite scavenging activities of (A) hot-water and (B) 70% ethanol extracts (Img/ml concentration) from different three
edible mushrooms (Auricularia auricula, Tremella fuciformis, and Lentinus edodes) produced in Korea and China. White bars
indicate positive control. The results represent by the mean+SD of values obtained from three replications. *, ** is p<0.05 and
p<0.01, respectively. NS is no significant difference between the two mushroom producers.

amine 2} ¥HE-3led WFEAQl nitrosamines A A S1HA
HtH(Choi ef al., 1989; Choi ef al., 2008; Chung et al.,
1999). o}&Ad AAFTE olgfe ofFAAS ATl
A AT = = TEHS SH] Hst F=2 9]
25 3 Fo) shuolth. 70% o ereFEolA] FA
Fo], 3&Zo] o] o}FAA AATE 77t 31.8%,
11.4%, 20% ©|om sk=iik HAIFo| Hlgle] =2 o}
2 2SS YERA Y (Fig. 2). 9555 7oA 3=
b Bol, o] 39| olFatd 2ATE 747t 12.1%,
5.3%, 10.9% °19loH, S=rt SAWHAFAA = 12.7%,
7.5%, 13.7% ©|At}. FE=8uEE v|wst 23} 70% ol
R3S A T Fol9f e FEENA =
& oA AATE BRYoH, = 1o A=
rFEoA =2 AFS 2 TH(Table 1).

E2|HlE= &2 (Total polyphenol contents)
iz A el g £E2E] e 23 trHE

il Of

2A B2 W -OH71E 7L 7] wiZell HaE 3o
g 5 9o A APMEE FHsHE fE A ROS,
OH, NO)¢] AFs}=t-8-& A, 2AsI F45, I 4
28 5o e Yepdta g#A Ath(Lee et
al, 2014; .Qi et al, 2013). 3= 2 =4k 218 HAI 7]
FEEE & Feve IEE S8 49= Fig 3%
2ok FEEEE 70% e 75 270 G552
Hlglo] 52 3 ZEjvls S UERith(Table 1). 53]
Aul=t7tel Aaglo] Bols 70% oNeEFEENA 73
2 T ZEHs IS YT deFEEelA
ol A Aufgh Ho], &o], k9] F ETHE TS
5.67 mg GAE/g, 4.08 mg GAE/g, 425 mg GAE/go|%]
on, FFBAFE  0.75 mg GAE/g, 1.0 mg GAE/g,
5.42 mg GAE/g o|th. =S 70% olleh&FEEolA] gt
=o)X Al Fol, BlEo], g9 F Zejus FS
9.0 mg GAE/g, 5.75 mg GAE/g, 3.67 mg GAE/go]102
o, FIMAFE  9.67mg GAE/g, 2.92 mg GAFE/g, 4.17
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Fig. 3. Total polyphenol contents of (A) hot-water and (B) 70% ethanol extracts (Img/ml concentration) from different three
edible mushrooms (Auricularia auricula, Tremella fuciformis, and Lentinus edodes) produced in Korea and China. White bars
indicate negative control. The results represent by the mean+SD of values obtained from three replications. *, ** is p<0.05 and

p<0.01, respectively.

Table 2. Total glucan, a-glucan and f-glucan contents from three types of edible mushrooms produced in Korea and China.
Values given here are the means of three replicates (n=3). Means with different letters are significantly different by Duncan’s

multiple range test (p<0.05).

Mushroom Total glucan a-glucan B-glucan
Type of mushroom
producer (% w/w)

Auricularia auricula Korea 16.19+£0.38 a 1.40+0.02 b 14.79+0.36 a

China 21.72+0.70 b 1.23£0.02 a 20.49+0.69 b
Tremella fuciformis Korea 19.30+0.22 a 2.01£0.02 b 17.2940.23 a

China 32.73+0.46 b 1.30+£0.03 a 31.43+0.44 b
Lentinus edodes Korea 22.75+£1.08 a 1.74+0.03 a 21.00+1.06 a

China 32.73+0.61 b 2.64+0.37 b 30.09+0.70 b
Yeast (included in kit as a control) 50.00+1.39 1.48+0.10 48.52+1.29
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FoIHE 2 JRAAT Qe A0 dehdth, ol
sE PR ohlet ole BYH<

tel A7E BYh T
S #2438k Cho et al
S FFS Hole
2 TS Hole T
Zd s kst &
dHA oy A

=
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eSS0
3}3L Utk (Han et

al.(2003)2] =43

Zolo] Felslis
1

mg GAE/g7

o e

g]_lﬂl-‘— /\J\ﬂo]

dEe Aol 2T

2ol & <l M= th(Seo et al, 2016). ] th
& F7149 wEA RHEEIe] Al g A
7 Bask Ao AotEh

2 2y l o W*i‘r *17%
AEZ2Z ] AYS S Sl f‘z}%lz, g4 8-S
Stk B w3 Q. (Chandrasekaran et al, 2011; Kim
et al, 2015). 3= 2 F=2F AGHAF wE=FI
SRS Table 29} 2}, =4t Hof, o, 9] H
EFFE7E ke 7247t 14.79%, 17.29%, 21.0% ©]191om
A WARE 507} 31.43%E 7Y %o, &
o]} EI1E 20.49%, 30.09%= LFEFSITE. ETﬂ E
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d H3e BT
WERZ RS T2 gEARA Bol Fhslel Urky
Lol Qov 9 2R ALA % FFE, A
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27 o] WEFZF7E dFo] 15~20% LERE Aol B]sle
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=2 RS Jeplth =3 55t Al vist
o =& W 92 Yepdtial B33 tH(Cho et
al, 2013). WEl=ZFI4 ikstes d-s|A = Kofuji
™ HElFFEIo] AR E §)5ke]
AREEE A, HE 7| B o] g SRR 7
2 FroA =2 sl S BTy Bk 91,
Wu et al. (2011)2 #A2] Ul9] wWelaF3: Z2l9s AL
ole] Ba} Asa-go] Jeko 7 sl A<l ik}l &
e HAtha s ST 2 AFARe] sh=rat W
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