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Abstract

Although aronia (Aronia melanocarpa (Michx.) Elliott) contains higher levels of polyphenols and more antioxidant activity than
other berries, it is a berry that is difficult to eat raw due to its strong astringent taste and lack of sweetness. Therefore, in this
study, we investigated the effect of tannin reduction of aronia by bioconversion method using mushroom mycelia cultures. Aronia
and liquid cultures of Lentinula edodes and Phellinus linteus mycelia were mixed and then treated for 48 hours at 60°C. Tannin
content, total polyphenol, total flavonoid and antioxidant activities (DPPH, ABTS radical-scavenging activities and FRAP activities)
were investigated. The tannin content decreased from 64.2 mg ECE/g to 57.9 mg ECE/g (9.8% reduction) when treated with liquid
culture of L. edodes and from 77.3 mg ECE/g to 47.9 mg ECE/g (38.1% reduction) from treatment with a liquid culture of P. linteus.
Therefore treatment with mushroom mycelia culture solution may improve the palatability of aronia reducing the astringent taste.

Key words: Aronia melanocarpa, mushroom mycelia, tannin reduction, Lentinula edodes, Phellinus linteus

AN 2 £ ofzYolo] BautS A7, e B4S SHAK
oM 0|84 kol7] A3t A7 4B v Sick 1
H| 25+ phenolic acidF, flavonoidF, anthocyanin¥} 22 2 Kim 5(2014a)2 o2 4o} F g%»% o] 85t QA W

o
polyphenol SFtE50] SF5HA ghHtH ol Slo] TAket B4 Aol FAF Bs= AAIRE B Q13L, Shin 5(2015) A0
o] Holt A1F AR FEHT Itk (Moyer 5 2002; Szajdek A B3 aRE o] &3 Has EOH ofZuote] ghd 4
& Borowska 2008). “1 FOJ A& otZLok= thE H|2|R7 7Fe/d= Eastldh 18y MARE o8& ot Yot
H]3}] anthocyanin, polyphenolF2} Z-2 phytochemical $Fe50] gd A At HalEo] 9lX]

ol FHAtel &4 AshAInt Thto] A1 g2yto] et | M, @At RO &t HARY 7164 d'elu AE
ojojA Futg A Fst7]oll= HAZE Atk ofz Yot H o] et WA, IAEF, HES 79 4
32 598 ¥4 (proanthocyanidin)of| A 7]Q1sH= A o= & o) gt W95 Soll At e AR dEA
22 3]0 ™ (Slimestad 5 2005), 7159t n|yE0] st &a QJTHOta SS 1984; Yamaguchi 5 1987). IESF WAl AARA
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AHAA QL B A 2 G, AR A, SHAHE A
9 HAZ7 §3HSuzuki 5 1976; Kim 5 2006)7F QS
oflel, 4% Foll Aa4a, od, A B et
Fo- thoket 7t RS A4 EH|SttJung 5 1995; Ha 5
2002)2” gre] Fot.
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1. &8 M= & A2

oz Yoz 2017 6~7¢Y Afolof] AEE et &7
49| 22 RE Aol Fdsto] mlsiy HE 9
AAG & -20C] Yairo] BEstHA ARSI Al
Q1 gallic acid, rutin, Folin-Ciocalteu’s solution, 2,2-diphenyl-
picrylhydrazyl(DPPH), 2,4,6-tripyridyl-s-triazine(TPTZ), 6-hydroxy-
2,5,7 8-tetramethylchromane-2-carboxylic acid(trolox), 2'-azino-bis

19 it of

—_

(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt(ABTS),
2,4,6-tris(2-pyridyl)-s-triazine(TPTZ), potassium persulfater= Sigma-
AldrichAK(St. Louis, MO, USA) A& T Y5lo] AM8-514 L,
7EF Aloke AT BFE FUste] A8t

2. A ZAINIE 0|38t OtZ2L{0fe] MEXE

MW A (Lentinula edodes Berk.)) T2 HAET 57|
=9, SN NEZAXAEHA, Phellinus linteus L. ex Fr.y
S olEaskel wAlol A opirot ALgalsit). WA
Za= potato dextrose agar(PDA, Difco Laboratories, MI, USA)
Hizlof] HF F 25T A 1097 ¥t PDA Hjj#]of| A
HIQFSE HFARA(EH)S] HA| g SH potato dextrose
broth(PDB, Difco Laboratories) Hj Z]0]| 4x4 mm F7]1& Hds
o] HE F 25CoA 110 pme = 257 F v FSHRT
W% otzYot gl B 3:1(wi)2] HIEE Eaf7]of Yo
ARt T2 121 CollA 1087t Hafstlet. B3t ot Y
ofofl M4l A HiFA= 4:1(viv) HIE LA, HiE
T= B ofZYolt Ao T Shit R WA
A B AE 60T Qo B oA 48417t &<t WHE-A]7]
WA 0, 6, 12, 24, 48A17F0] A} & v E}FES FI5H0]
4 712 ¥ 20T Y5 HEStHA Tk, pH, F Atk
A, AR A 9 4AEE S A0 ARESHIT

i
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-|w

=
Z B 1 g 50 nil FYF RHo| go} FR5E
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208 345t 2SR 308 5 F 4,000 pmo]A] 1087t
YA EE](3-30KS, Sigma, Laborzentrifugen GmbH, Osterode,
Germany)sto] A& 0 & i pH, & ALE 24351t}
& E9ds, & EStE ol Y ' 9, DPPHO} ABTS
gz &7 &4 9 FRAP(ferric reducing antioxidant power)
g2 2dxE AR 2 g9 80% WEE 15 mLE ¥
oA B84 & 22T & 608, A2 102 91|, QHE
214,000 m, 1083t} 422 28] W= Tto] YT T &
30 mLE A8 AL AEST

4. B3 54 2

GT = A" GEA(ATAGO Co. LTD, Tokyo, Japan)S A}
835}od 20Cof| A 233}t pH= pH U] E(Seven Excellence,
Mettler Toledo, Switzerland)S AR&-510] S431 1L, & At
L A& 10 mLo] 0.1% HEZedQl AAeS A5k, 0.1
N NaOH 8H 0 2 AA35}o] AH|FHS =43} tartaric acid
£ J1Eor AT Ax= AL A|(CM-5, Konica
Minolta, Osaka, Japan)S ©]-8-5}0] HX(L, lightness), F AT
(a, redness), A (b, yellowness)S =3I}

5 & Ed|iflz, & SalR0|l= X EH Sk 2N
% Z89E 2 Folin-Ciocalteu’s'H (Singleton & Rossi
1965)y= Wsto] SA5IATE F5+ 20 uLo] 2% sodium
carbonate -2 200 pLE 7}stal, SE7F ¥ & 50% Folin-
ciocalteu’s A]2F 20 ULE 7}oto] S ohF 3027 ¥HSAIA
t}. HH-3-92 ELISA microplate reader(Epoch2, Biotek, Winooski,
VT, USA)E AHESto] 750 nmolA B =E S745H3UtH
Gallic acidE ©]-&slo] 25t AFFAHCERE F ET9
= TFE ot AR 1 g 59 mg gallic acid equivalent
(GAE)Z HA|SItE & EZdtEko|= S Zhishen 5
(1999)2] "ol wet Z7g5}k3irt. 80% HWighe FE+& 20 1L
o] diethylene glycol 200 uLE 7}oto] &8sl o]ojA 1 N
NaOH -8 20 uLE 7FeF o 30ColA] 1417} 59 ¥H&-5t
tt. ELISA microplate reader(Epoch2, Biotek, Winooski, VT,
USAYE AFgstol 420 nmol M FHES 2sieon, &
e o] WSS miin 2 Qojdl FLTHE o] §3tol
e L5l AJE | g 9] mg rutin equivalent(RE)E FA| 5},
t}. ghd $FF2 Broadhurst & Jones(1978)2] HIH o & =45}
Fr}. =, 80% HERS: FE5 200 Lol 1.2% vanillin-methanol
|4 500 pLe} 20% H,S0,4 500 LE 7Fsko] Ao A 2087T
HESAIZL B 500 nmojlA FFE=E SASIAT. EER
epicatechin AR5} 1 mLg 10~1,000 ug 5L 2 3]4]5}o]
AFAS AT 3 Als 9 'd 2 st A=
1 ¢ 59 mg epicatechin equivalent(ECE)Z A5} T}

oo e
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1) DPPH 2iC|2t A7 &M

DPPH 2tz A7 E3L Blois MS(1958)2] ¥H-& <k7h
HPslo] 25U =, 80% HEHS &5 20 1L, 0.1 M
Tris-HCl £+2-8 N (pH 7.4) 80 1L, 500 1M DPPH(in methanol)
898 100 ULE 96-well plateo]] do] & 200 ULE AL0]4
2027F FARE o 517 nmol| A FBEE S50, &
A g2 AR B4l 80% HEheS ARSIt TroloxE
FEAE AMEoIE oW, FAS} 532 mg of trolox equivalent
antioxidant capacity(TEAC)/gC. 2 UEFHTH.

2) ABTS 2iC|1g &7 &M

ABTS 2 &7 242 Thaipong 5(2006)2] B o wh
2t 243513t} =, ABTS 7 mM 83} potassium persulfate
245 mM9] 91 ZAIT TS, F BAS BHUNOT &
oto] A0 FAaoA] 24417 HHGAIZ] B 734 nmof| A
g 245kl ol 070:00F HES MLt 9
A%l ABTS -89 3,000 uLof] &= 30 uLE J7F & s}
o 30CollA 20827t BFEAIA 734 nmo| A FFEE 575
At TroloxE EEEHE AREoto] vl EA5ITh £4
ZA3+E mg of TEAC/gO 2 YERTT

3) FRAP &M

FRAP 242 Benzie & Strain(1996) 34 #135lo] =4
519t} =, stock &9 300 mM acetate buffer(pH 3.6), 10 mM
TPTZ2} 40 mM HClS &-8-5t= 24 20 mM FeCl; - 6H,0
BNE FH[5l T} FRAP 82 acetate buffer 25 mL, TPTZ
&4 2.5 mL, FeCl; - 6H,0 &% 2.5 mLE ARE 2 X0 &%
sto] ZASHATE ololA Alm 59 150 uLet FRAP -84
2,850 pLE TRt thZ dAaofA 3023 HHEAIX & 593
nmof| 4] AJAJE(ferrous tripyridyltriazine)?] ST E5 =435}

ohizLjo} Aol WAFAA Wkl A ) 341

Atk TroloxE EFEHE o|8oto] I AFAS st
11, FRAPE AAFSE T2 mg of TEAC/gO. &2 EHTY.

7. SHAzE

AlSo A dojz A} ZE2 SAS(SAS 9.1, SAS Institute
Inc., Cary, NC, USA)E 0]-835}9] one-way analysis of variance
(ANOVA)Z EASE & p<0.05 $~Z0]|4] Duncan’s multiple
range test® -§-2]4dS G SHATH

20 W o

1. 28 &4

otz o} AN FIH AT} FHA A HiFH
< 27 H7FEE B2 60°Coll A 48A17F Bt HESAIZIHEA &
T HSE 2ARE 23, t2TolA = 6.57 °BxollA] 48A1%E
A3 Foll= 7.03 °BxZ A7 S7F6H AL, BAIHA FAHA]
vl Ao A= 6.90 °BxolA 12413 A3} o= 6.17
°BxZ 74, 48417 ¥ & 6.90 °BxE F7151H L, AR
A A A 2ol A= 0A1ZE 6.67 °Bxoll HIs] 6A17F 1} &
OBt 71 thE 47 SEIgE WSS HolA] gkglo
U}, 48A17F A1t Ao AL 7.50 °BxE Z7}5FITHTable 1).

pHO] 3%, 48417F 33t Fof] TR, Al FAA, &
IHA A AF 0= EobRlon, HA A F5ol
utet 2polE HIthFig 1). & AMEw 4847 AF] & #11
HAL AR, 2, A FA] 02 Eobsth(Fig.
1). Kang 5(2011)& =2 25 5590 g A
< pH W35 S43 23, 845 APshr] A% =9 pH
Hsh= §9]2Ql o]z} Qloky B iskEd B Ay} o
£ ZAglon, o]2jgt Afol= A4 A o et Al A
A2l 7749 Aolof] oJgt Ao AYztErt

AEo] AL, AFHA A HFA Aol Lgk
27.99141 48417k o] 2828 Kt F7LolAAIRE K914 A

Table 1. Changes of sugar content in aronia homogenate after treatment with liquid cultured L. edodes and P. linteus

mycelia

Sugar contents (°Bx)

Treatments

0 hr 6 hrs 12 hrs 24 hrs 48 hrs

Control” 6.57+0.06°% 7.07+0.06™ 7.10£0.00*" 7.1720.06* 7.0320.06™

L. edodes mycelium 6.90+£0.00** 6.47+0.06 6.170.06" 6.83+0.06°* 6.90+0.00°*
P. linteus mycelium 6.67+0.06™ 7.200.00° 7.13+0.06" 7.000.00"° 7.50+0.00*

" Control: Homogenize frozen aronia berries and water in a shredder at a ratio of 3:1 (w/v) and sterilize them at 121°C for 10 minutes.

) These values are means+S.D.

“*Means with different in the same column are significantly different at p<0.05 by a Duncan’s multiple range test.
AEMeans with different in the same row are significantly different at p<0.05 by a Duncan’s multiple range test.
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Fig. 1. Changes of pH and total acidity in aronia homo-
genate after treatment with liquid cultured L. edodes and P.
linteus mycelia. These values are means+S.D. " Means at
48 hours are significantly different at 5% level by Duncan’s
multiple range test.

°f - Al&s] - fredxl - A AL EGFLA
°](p<0.05)5 HoJA L UL, aghe 185914 1612 45t
o, bgrS 7494 10.62.2 Z7}sl%cHTable 2). SQF0.

2 HoHe ) Aubd oz Xz A|7to] 744 o2 Lo}

9] H2Mo] A4 o & Ha}eIGI T Lee & Hong(2015)2 &
22| SAE B EEO] L7kt agho] 7+ 4026 9 14558
Hakg 2268 44.70 D 16.299] H]SH 24 bk =9ttt
I 5t o, o] AL FEAloPd MAT} AjEIL Bt QHYRt
OSUAR Moo wet FH240] 40 2 Hele7] of
Zolzta st ol & A2} fARE Aol
E|Hz, & E2REE0|1E
s T2 Table 33} o] XA FAMA B
A AeofA= 2Lt vR7HA R §EGAIZE] whet A
st o, AL Wi Ao A= 0~6A7H A = H &
TET S7KE § 11 5 4841710 A wj7hA] A|&H o'
A4t Eom 520192 A& ThE ZARFE o]-8-5}o

2.

= &
o=

Az okzuot 420] & Belds AFe BT A,
AAHoR TEI APDSE Faste AT HYE,
oA A HHE 3 H= —EH EOE:L 106}%2 ot
gom, B J Ao} 9AEIYIE S, Kang S(2011)2
=R oA dAA R H R EOP%UM 0% e

FEE 39 & E29vE FF2 f27Q1 Lol Et oF
1780 £9kchy Bastoict. Eg WoH Al Wg o] LE}e]
H Ao A HadET F ZejHE o] ot =5
t}a B33k Kim & Lee(2003)9] A1}E m2sh of &Fof A
| HAFAAS FFY iR AMgShE YR Afo], wF
S At 5ol F EEHE g YL vty wokEch

Table 2. Changes of chromaticity in aronia homogenate after treatment with liquid cultured L. edodes and P. linteus mycelia

Treatment time (hrs)

Chromaticity Treatments
0 6 12 24 48

Control” 27.340.7%¢ 30.1+0.5" 31.9+0.1% 29.440.2%8 28.240.7°¢

L L. edodes mycelium 27.0+0.5" 30.9+0.1*4 28.5+0.2"° 30.0£0.0° 29.240.2%
P. linteus mycelium 27.9+0.48 27.740.2® 28.340.1% 28.340.1°4 28.240.2°
Control 18.240.3* 18.30.1* 18.340.1*4 18.04£0.0°4 17.440.2*®

a L. edodes mycelium 17.6£0.1°¢ 18.120.18 18.420.0° 16.6+0.1°F 16.9+0.1°°
P. linteus mycelium 18.540.1* 18.0+0.3% 17.540.1%¢ 16.5£0.2°° 16.10.1°¢
Control 7.0£0.1 8.120.1° 8.6+0.14 8.4+0.1® 7.9+0.1°°

b’ L. edodes mycelium 7.940.1°° 9.0+0.18 9.140.0* 9.1+0.0° 8.8+0.1°¢
P. linteus mycelium 7.4+0.1° 8.3+0.1°° 8.8+0.0% 10.120.1*8 10.620.1%4

" Control: Homogenize frozen aronia berries and water in a shredder at a ratio of 3:1 (w/v) and sterilize them at 121°C for 10 minutes.

2 These values are means+S.D.

*“*Means with different in the same column are significantly different at p<0.05 by a Duncan’s multiple range test.
AEMeans with different in the same row are significantly different at p<0.05 by a Duncan’s multiple range test.
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Table 3. Changes of total polyphenol and total flavonoid contents in aronia homogenate after treatment with liquid cultured
L. edodes and P. linteus mycelia

Treatment time (hrs)

Contents Treatments
0 6 12 24 48

Total polyphenol Control" 38.4+0.12" 38.4+0.3% 37.1+1.6"® 35.340.3* 34.7+1.3%P
content L. edodes mycelium 37.140.8%* 35.840.2" 36.0+0.2" 33.940.3 31.8+0.4%
(mg GAE/g) P Jinteus mycelium 42.6+1.2%° 45.140.4* 40.2+0.3% 36.7+0.2%° 32.6£0.4
Total flavonoid Control 19.0+2.9N%% 18.040.8*8 18.420.5*8 17.6£2.6"® 17.442.3%®
content L. edodes mycelium 17.3£3.2"P 162422 16.6£2.6™ 16.1+2.8* 16.3£2.4*
(mg RE/g) P. linteus mycelium 19.0+1.1%° 18.742.5 18.5+2.58 17.141.8° 14.742.7%¢

" Control: Homogenize frozen aronia berries and water in a shredder at a ratio of 3:1 (w/v) and sterilize them at 121°C for 10 minutes.
? These values are means=S.D.

) ND: Not different.

*“*Means with different in the same column are significantly different at p<0.05 by a Duncan’s multiple range test.

A*Means with different in the same row are significantly different at p<0.05 by a Duncan’s multiple range test.

% ZglR ol SR kS A 7o) &)k wak gz 100.0 -

—e— Control
ok AR AL ikl Aol Zasts AL Bt e,
(Table 3). IR oA 19.0 mg RE/gO]A] 48A17F 28] 3 800 4
174 mg RE/gO& vi% 37} 2Qlal, EuHAl FAHA o
wjeFel A 2] oA 173 mg RE/gO AL, 48413F ] 163 mg C :
RE/gC 2 ZHAStAIRE, t2FH = §olF o8 &qlon % 40,0 1 b
(p<0.05), 3B A FAHA] BlFed 2o A& 19.0 mg RE/g g
o 4] 48417+ Tl 147 mg RE/gO.2 ZhAstolc}. Sapu £ 200 |
olEL Zejulize] & FRE kT AFO] Hio|w, HF )
o] 2], £7] 5o $heHo] You, FArs}t B, FALE 0= . o

S kst AL AU Q= Ao = kA Qlth(Heim

= 2002; Kim 5 2014b). Kim 5(2014b)2 HA FAHE &
ﬂo& HarA et 3559 SShElolE o] HA
FAA 5% ol wet Zol7h Joirk UL,
Cheun 5200552 782 A7t FubAz AFoA H&d
et EA2], ARg 79, 2a W] ueh E2us ool
o)zt et Bustlct 919] A% B uf F Hotrle

o= FFL F BelvlEat ol MA 2AA F, A

Treratment time (hrs)

Fig. 2. Changes of tannin content in aronia homogenate
after treatment with liquid cultured L. edodes and P. linteus
" Means at 48 hours
are significantly different at 5% level by Duncan’s multiple

mycelia. These values are means£S.D.

range test.

sho] Fo 42 HAt(p<0.05). o]2et dik= Al SR77T
& Aot 9=9] Aol 5o o5 Oﬂ’éc};g e TR L 22 of2Yoto] Haut 7haof th2A JFS vl = U2 Al
ot 3 of2 Yot F Efids ¢ F EdtE kol Absll a1 Qlom, Bhd 7“*«1 Hel HV v}*}iﬂﬂ |5}
2 Y28 =2 A JA Qlt ZAog A ATt € o8 7 Edlas &
(Chung HI 2014). =

of2uYo} H2ute] 7Ha RIS YotE AL HAITFARA
Hj A} ofZ Y olE E9tsta] 60°C QIFH|olE oA BESA|
A ghd FFE AR Ad= Fig 29F Aol IH AL A

Aya} AR Bz A
AT, HEAH Hede] 7 9 JRos FeiA 3|

CH(Shin 5 2015). SFUOIAIE Aot HARZE “EHH

A wiFl Ao A g FEFo] 64.2 mg ECE/gol|lA] 57.9
mg ECE/gO 2 9.8%7} A5t N, AFHA FAA Bl g
A= 77.3 mg ECE/gol| A 47.9 mg ECE/gO & 38.1%7} 74

Al (Pleurotus ostrestus), 1WA (Lentinula. edodes), % XAl
(Ganoderma lucidum), Z7\74 AW X (Lenzitues betulina) 5-°|
B39 v} QltkHong & 1990). HAF7E ABAksk= 4E 84
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9] AkFsKoxidation), 5}0] =& -A|SKhydroxylation), Z}-4FSHperoxi-
dation), AJEZ3H(bio-conversion), 7}<=E-3f|(hydrolysis) 24
= o]&sto] H& -85 A EES BAikolr] flg A
27} =g, 80 Agst] B4 4 154e A
517] Y3t A= 3% Hl JtHOddou 5 1999; Kulshreshtha
5 2014). B3] HAFE Pelycoside S THEAT 5 Ut
B-glycosidase¥: ¥t ofH2l, ©d& 7HEoid 4= Sl ©Y
oS HH[SH| = Sh=H], o] A4S A WSR2k 55~
70°C2 1 B 15 gtk Upadhyaya S 2016; Kim S 2018).
#, Eom 52019/ o} Lo} 4129 g gafo] W} 4
PEHEA Fasteon, Bd 2 HE 8 JHTA
7b #01 Husigith & AN F EYus I W
sjof g gepe] Wab Ak

=

3. EHAIBHEN

1) DPPH Z2IC|Z A7 A

DPPH 2ttt 2787 W3ks 43 2= Table 42
2t A2 Alzto] 7kl whet AL AR A 2 o)A
+ A9 W7t gllou, AR A FARA A2 ol A= ARt
o] S7tet A FASFAAL, 48Xt B} Fofl= R FH T
Thas RAIRE {214 Ato]= HolA| k3kth(p<0.05). Kang
0119 =2t 55N oA E Aet 53 554
DPPH 2tt]Zh £AE/ S 247 51.1%, 51.8%2 §9
2 zpo)7h Qitks Heh fARSE T

2) ABTS 2iC|Z 471 M

ABTS €N 7} potassium persulfates FA0f| A WH-A]7|H
ABTS 9ol20] A=l HEMZ uu, A&7 Fof F4st
TS 2t EZ0] £A5tH ABTS golL0] 27 Eo]
SAo] GMEHA FFE Fho] RolZth(Chung HI 2014).
o] 2 &7 AlZto] B A4 E AR EL A
3t & 40l BF A& 7H55ITHRe 5 1999). HATAA]
v o 2 A 2|gt ofZYot] ABTS 2|z AAEA &4
A= Table 49+ o] E Ao 4] §ES AJZto] 37184
& FAsto] DPPH 2t AASA S84} AR 4
FE M Kim 520172 24 Az Aslo] o2
of2 Yo}l {f QtEAloPd FHFS RARE A}, 60T o4
2o FAH FAENCH, 70CoA = 2447t Tt
of W= Qicta B astiet. whEhbA ofZ ool Hat 6
0C Aol 9Jsff of=Yote] 8 FHita}t £ Q1 QHEAJo}
9] a4 9 8 st A o] Fhastttal Azt
Hr}h E3F Chung HIQ2014)= ¥ E9¥= 3 ABTS 2
Ozt A7 9 ATAS =0.989F Holtky syt whet
A B AT A9 ABTS 2t AAEA 9 THae & 29
s g g4rt g eloz gztEch

3) FRAP &M
FRAP assay®] ¥ AA}F To] 58S B3l A5 Ak
38 24 PO A% A, W pHolA TR
o8 37} o] 27} A2 AL A vigoz o o=

Table 4. Changes of antioxidant activities in aronia homogenate after treatment with liquid cultured L. edodes and P. linteus

mycelia
Treatment time (hrs)
Contents Treatments
0 6 12 24 48

DPPE radical Control" 127.7240.85%  112.88+0.77"%  124.72+2.62* 100.95+9.46° 109.65+6.46"5
scavening activity L. edodes mycelium  10334=4.92°"  107.95:0.00°*"  97.95+1.69°  109.18+3.08" 94.112.00°
(mg TEAC/®) P finteus mycelium  133.1822.31%%  125.574346" 1174941123 108.11+1338"  103.8842.85"
ABTS radical Control 205.0040.79*  296.67+0.56™*  302.22+0.00**  263.89£0.00"  282.50+1.18%®
scavening activity L. edodes mycelium — 279.17£1.96™  263.89+3.93%C  269.44=0.79"  262.500.39°°  263.06+1.96™
(mg TEAC/2) P finteus mycelium  308.89+0.00® 312784236  297.78+0.00  276.1142.36™  246.67+0.00
FRAP Control 71.33£1.11% 72.9120.78" 74.3420.47* 69.51+0.47° 68.06£0.24°"
activity L. edodes mycelium 69.9240.55* 64.78+0.31"° 63.34+0.75 60.75%1.79° 62.18+0.05""
(mg TEAC/Z) P Jinteus mycelium 75.2140.04* 72.3040.543 72.38+0.31"® 63.93+0.59* 55.55+1.21P

Y Control: Homogenize frozen aronia berries and water in a shredder at a ratio of 3:1 (w/v) and sterilize them at 121°C for 10 minutes.

2 These values are means+S.D.

**Means with different in the same column are significantly different at p<0.05 by a Duncan’s multiple range test.
*EMeans with different in the same row are significantly different at p<0.05 by a Duncan’s multiple range test.
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