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Table 1. Information about the studied commercial mushrooms

produced in Korea

Scientific name Scientific name

Image Image
g (Korean name) & (Korean name)

Ganoderma Phellinus
lucidum linteus
(A HA) & A
Pleurotus Agrocybe
ostreatus cylindracea
(=%¥tg] HA) (HEL] WA
Auricularia Umbilicaria
auricula esculenta

(Eo] WAl (M o] WA

A .
RN Flammulina Lyophyllum
| A ).
i 1- /
&2 velutipes Jucosum
PO 7 (%Yol WA (2R WA
G V"l_a_-": x“;'l’

Pleurotus Agaricus

eryngii
(A Eel WA

bisporus
(&FFo] HAD




Table 1. Continued

Scientific name
Image
(Korean name)

Scientific name

(Korean name)

Hericium
erinaceus

(=FF Yol WA

Lentinula
edodes

(F31 HAD

Tricholoma
matsutake
(FaEo] WA

Pleurotus
eryngii

(stetE] ¥R
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WAl B9l A5 80% WMES FEE FEYdE 3
calteu reagent’} FE &9 ¢ HEA & o3 A Ay Hgrd
HAoz WA= AS =2 3ATHED). w3t A& 0.1gol 80% met

hanol(Samchun Chemicals, Korea)s ImL #7}3Fe] 30Tl A 6053 71 &

o
rlo
!
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Bl.
@)
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FEokal 1083 dAEE S § ofisto] Feos Kol FEEE AMESA
tl. AlE 100 pLell 2% NaxCls(Samchun Chemicals, Korea)E 713k 5 50%
Folin-Ciocalteur] ¢F 100 nL(SIGMA-ALDRICH, US.A)E %3l 30% 7t vort
ex& ol §3lo] E3e F 30&F Ao WA F wkg e FFE=(DU-6
50, Beckman Coulter, Anaheim, CA, USA) %S 750 nmolA =A%t}
F& 22 gallic acid(Sigma Chemical Co., St. Louis, MO, USA)E o] &

B

Ol

Fol AFAS FASG Y EYAE S AFEARE 100g T mg garl

lic acid equivalent (mg GAE/100 g dw) = YEH ST



ABse e FEHReoE T2 Jia 5(66)2 WHE 4o
gto] SAgG e AR FEL FHAETEY dAAet 4

L3lAt. F=E 1 mLol 5% NaNO:(Samchun Chemicals, Korea)E& 30 uL
HA7Fe vs SR A2oA WAzl ¥ 10% AlCL 30 pL(Samchun
Chemicals, Korea)¢t 1 M NaOH 200 pL(Samchun Chemicals, Korea)& &
@ste] W Rel  FRFE FE 5l0nmelA  SASSTH
quercetin(Sigma Chemical Co., St. Louis, MO, USA)ZE o] &3} ¢

il

2
o

4

el

o

O %
= 71

(2
bt

kel
N

jnh)
o,
i

%
224393 P wol= e AR 100g 59 mg quercetin equivalent

(mg QE/100 g dw)®= YER ST



(3) ExdE &

HA el ESHE TS Barros 59 WHG2)E WIste AAsHAT
1ml9 Hexane®l 10mg BHTE @o] &3 5 %3 ¥ HAAE 0.5g°l
713 ¥ MeOH 4mlE ¥ o] 1¥-3F vortexinge 3t Hexane 4mlg- 7}3}
o 33 wWhE FZ=3FAE YA 123 vortexing S 3 H 5% NaCl 2ml ¥ o]
= % 4000rpmoll A 5E-7F YA F2](1236MG, Gyrozen, Korea)E 3%t}
eyt ol 8 dx w3 71(N-100, EYELA, Tokyo, Japan)® &vl&
A AAAT. A EY FEE
membranes)ste] Aol ARG TE Al F S A el A
6890 7|A A =vtE 123 (Gass chromatograph, GC)¢+ HP 8973 Z k&

< 2-propanol 2 £33 & 3045 pm
o

7](Mass spectromter, MS)2] % x}5-4 o] 23" (Electron impact mode, EI)
= Abgelo] B3 292 2ol 30m, ¥4 0.25mm, film +7 0.25ug
9]  HP-1MS(Dimethylpolysiloxane)& AF&3t%a, olsd7|AE  F
ImL/min®] #F7]AM o™, FUL2A2 split modeE AH&3Hlvh A 7FH <
= m/z 50~5002. 2 X AFA L, Aeol2 A MH(Selected ion monitoring,
SIM)ol| A= Aol 90 2 S-tocopherol, B,y—tocopherol, a-tocopherols 2.2
402, 416, 4305 g 3tATh &&= 220ColA 28 WEA 3k, 300C7HA
£ 5C/min &2 &#F £ 300CA 283 WEA vk Fd7 2=e
290C, interface =5+ 20C=% 3} vt. E+=3% S =+ a-tocopherol, B
—tocopherol, Y-tocopherol, &-tocopherol(Sigma Chemical Co., St. Louis,
MO, USA)E Z+2-(0.5ppm, lppm, 10ppm, 50ppm)e] standard mixture-s %
Eo] At on, 43 GC chromatogram® peak WANHE 7]|FEo @

EudE $HA9 gL T



Table 2. Operating condition for tocopherols analysis of commercial
mushroom samples

model HP 6890 GC
Column 30M*0.25mm*0.25p@ film thickerness HP-1MS
Flow 1ml/min He carrier gas
Detector Detector HP 8973 MS
Split ration 20:1
Injection Volumn 5ue
Oven Temp (program) 220°C(2min) — 5°C/min — 300°C(2min)




HA F-9 /1] 7] =(CoQY, CoQl0) ks A7 A8 s AAH
7180 FEHAE AL ATHO6L). A5 e 44 Ao g) Al
Zo] 5% pyrogallol(Samchun Chemicals, Korea), 10% NaOH(Samchun
Chemicals, Korea), methanol(Samchun Chemicals, Korea)2 &3t3le] 80T
o] F& A A 2087 A3 3 n-hexane 20 mL& 7}8te] 33 wkE
39 78S ®ob 5% NaClz A3 g AT E=7]

-100, EYELA, Tokyo, Japan)Z &vi& & A7 st A 5e] FE=
S 2-propanol® &3]3 3 o] ¥(0.45 uym membranes)dlo] F-Ao] A&

o AR fHF = 248 98] AF8¥ HPLC H]& Agilent 1200 series
(Agilent Technologies, Palo Alto, CA, USA)3l o1, MS¥E Agilent 6460
series LC/MSDE AF&€39 Y. 5% CoQ93 CoQl0 (Sigma Chemical
Co., St. Louis, MO, USA)& #83t7] 98l Zorbax eclipse plus C18(50

z

mm x 3.0 mm; 1.8 um) A#-S AMEs o AHe 2x= 40TE 73
Gtk A #E 9] injection volumes 1 pL, %<2 0.16 mL/min &= AA3A
3l ol sA #£vl= ammonium formate(5 mmol/L)E 3+ 2-propanol :
methanol(50:50; v/v)e] E3tels A3 ZAHE47]=  Quadrupole
mass analyzer® 73 Agilent 6460 series LC/MS 64605 Al-&313) o,
o] &5k ol W AAEF oesE HEste] AR CoQIM’
813.7, 795.6 m/z) I} CoQl0(M" 881.7, 863.7 m/z)2] peakZE &<lalo] A=k
akoivt.



Table 3. Operating condition for ubiquinone analysis of commercial

mushroom samples

Model Agilent 1200 series
. A: MeOH(ammonium formate(5 mmol/L)
Mobile phage
B:2-propanol
Flow rate 0.164/min
injection volume 1ub
Column temperature 30°C
Detection wave length 275nm

Ionization mode

Capillary voltage

Gas temperature
Gas flow
Nebulizer

Sim mode

Positive ion electrospray
4000V
300°C
11L/min

35spi

CoQ9:M+ 813.7,812.7,795.6 m/z
CoQ10:M+ 881.7,880.7,863.7 m/z




2) WA JisaAd 4

(1) DPPH-radical &7 &%

HAL F-9 80% HEs FEE9 ikstgdde DPPH (1,1-diphenyl-
2-picrylhydrazyl; Sigma-Aldrich)ell ™3t A=A} & o] 5 (Electron donating abi
lity)s 439 439 A5 0.1gel 80% methanol(Samchun Chemica
Is, Korea)& 1mL #7}3te] 30TCAA 603 & FF3FaL 1083 dAE
g3 & ot Heds Eol FEERZ AR A E(10 mg/mL) 10
0 uLE 35 uM DPPH £} 900 uLel #7}3F & vortex mixer® 10%7 3

4). 7t Nx9 FAsade AT FEITY FFE AolE W
€002 YER AT
DPPH =t 2AEH(20)=(1 - Alx9Y FFE=/HET9 F3F5)x100

(2) ABTS-radical 4~H &4
WA B9 80% WEg FEE I F4sEd S ABTS' - cation decolo
rization assay WR(67)o] wz} =A3FA . ABTS (2,2'-azino-bis—3-cthyl
benzothiazoline-6-sulfonic acid, Sigma-Aldrich) 7.4 mM 3} potassium per
sulphate 2.6 mM-& 3H7F&Qt ool WA dto] ABTS ol=s dA4A2
o] §H& 735 nmellA FBE Fol 14~157F HEE F537 5 (e=36
x104 M 'em )& ol &3t FRFR IAsAT FEE 100 uLek ABTS
£ 900 uLE #7138 3 vortex mixerZ 10%7F A#®3a 58 & 233
TAE o143 735nmel A =4 3kl
ABTS #@tHd2A84(%)=(1 - 5&F =
52)x100

o
>,
)
o
o]
ol
r
~
=
BN
-
o
o]
ol



(3) Reducing Power &4

4= F4L 80% Ethanols ©] 839 Oyaizu(68)9] WH-& W3
=243 AY. Yo #e wyom 343 Alg 250uldl Sodium phosphate
buffer 250ul(Samchun Chemicals, Korea)?} 1% K; Fe(CN)es 250ul(Junsei
Chemicals co., Japan)E il vortexingdte] 50ColA 2027 wk-& A At}
109 CCly COOH 250ul(Samchun Chemicals, Korea)E& % 3. 1350rpmol A
57 AR vs el 500uldl FFF 500ulet 0.1% FeCls
(Samchun Chemical, Korea)ulE %] 700nmolA EH=E =43

Zr A ge #9998 Ascorbic acid®] mg & B at(Ascorbic acid equivalent,

mg AAE/100g dw)o. @ YER AT

3) SAA=

AP A= 33 vk SAH F HaziEAAE dEdsdy. A Y
T SPSS Ver 19.0 package program(Statistical Package for the Social
Science, SPSS Inc.,Chicago, IL, USA)S o] &3to] 422 (ANOVA)S A

Aletd o, A3 7Fe] #9148 Duncan’s multiple range test@® 7 A &

4tk



A Z o] 3 ol = Folduheh). HEA EZHEL hydroxyl(-OH)7| &
L 7] wistel] v ul YlE A EAEd 44 Asteh 5 &
WAy dests A2 s Axe FEete] A AE FEAA F
T EHE U (70), F4tsE, A9 S vdd A dA ol wo dhu(T1).
Algel Al A8 Al 1489 80% s FEEC T =
#s FA4T A= Table 49 2ok AW AS HAle] dA 59
off Al gallic acid S#HEgo=Z YEIW FHETHF] b =A(530.5
mg/100g) YElY ¥k 3 A2 1534 mg GAE/ 100go = 713 v
s UEr AT 28y F9d SAAA AJd A 2 B9 (Pl FH
FH =S 1939~536.6 mg GAE/ 100gQ) ®FHe| o F-L(S)e]
156.8~370.8 mg GAE/ 100go.z yEY dFo] HALS ALsk x|
28 #AlY 2 AP d(S)E FH s 237~44.7% © &4
W= Aek, o] 2& Ay Z(17) # Ferreira 5(23)¢ A4

=

AbeE Aoz MAL AAA e zt FEo| uoh @ 34
o]
AN

==

)
o
il

rlo
it

rﬂ
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[‘«111
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Table 4. Total phenolic contents in the commercial mushroom samp

les

Mushrooms Total phenolics
Species Par)ts (mg GAE /100 g> dw)"
4 d2
Ganoderma lucidum ]é: 211'21%9
(FAHA) P N
ab
Pleurotus ostreatus £ 321'4i8'38
S 242.314.2
(=B = A p 377.7£6.8°
Auricularia auricula ]é: 144'5:51'521
(301 8] ) = -
ab
Flammulina velutipes ]g 333'1_i8'3
(53 o] W A1) o -
.. E 249.8+5.9°
Pleurotus eryngii S 212.6%6.1°
(A&l A P 374.5+4.5*
Hericium erinaceus ]g 381'41:4'1
(5 e o] v A1) o -
b
Lentinula edodes E 153'4i2'2b
. S 156.8+1.5
(W) p 193.9+2.3°
af
Phellinus linteus ]é: 530'§i6'8
(3301 A) E -
ad
Agrocybe cyvlindracea ]g géggigf%
(HEFo] WA P 481 628.2°
Umbilicaria esculenta ]g 476'7:17'3%
(4018 ) = -
Agaricus bisporus E 366'4i4'4zz
o2 o] 1 A S 471.3+59
(FF ol Al) p 412.6+8.6™




Table 4. Continued

Mushrooms Total phenolics
Species Parts (mg GAE /100 g dw)

ad

Lyophyllum fucosum E 398.8J_r5.8aC

(ZkAuk7hek WA S 357 471"
L P 536.6£9.7"
Tricholoma matsutake ]é: 235-1_i2.8

(BaEo] WA P -

ab

Pleurotus eryngii E 341.2+46%
S 361.6£5.4

(e A P 374.7+6.2%

v Expressed as mg gallic acid equivalent (GAE) per 100 g of dried wei
ght.

2 Different letters in the same column indicate significant difference at
the p<0.05

3)

- : Not analyzed
Y E : Entire S : Stipe P : Pileus



L2g40|

ME0|

100 200 300 400 500 600

mg GAE/ 100g dw

Figure 3. Total phenolics in the entire parts of 14 commercial

mushrooms.

*Different letters on the bar indicate significant difference at the p<0.05, n=3



2. & EdExol= FHF

ZHH o= flavones 7|E FXE b =@M AE A4AE FAS)
T AoE Hdde 7 A& & o By, &7, a9 Sl a3 3
tH(72). Al &= 60002 ol Ae Zalu o= &A%ty 4y A o

™
A Eof EA8tE ZH o= I AR Ax, Y &I 5 oo
Fe AE @4E A = A 73)

Table 5 A ¢ o] AAHA 14F¢] TFHE T Fdtixol= S
quercetin®] T Egto = BAPES o, AAF-AEY THFS FFHA
1.20mg QE/ 100ge.= 713 A 45 A3, AEolelA 13.9mg QE/ 100g
o2 WOFHAE ¥ e HAE T M w2 FEE 7HEY
HEzE )59 2awrge] 191mg QE/ 100ge.2 714 =& s
7ER Tk ZHP)F-Q A FFol7t 243mg QE/ 100g 7HE =S FHS A
stolom, o= AAntriee] AA F-9(E) 225mg QE/ 100gHv %&
1= gk AA F-E)AA 14.8~31.2 mg QE/ 100g

HA e dHed sgtee STwoE =
At H=4k g3 Ee] F8 AEY AoE FAHHIY. HAE Ferreira

ST 2H WA F2 ¥E33ES s phenolic acid) 22 F. hep

N
o
ol
il
AL
s
b

atica °+= p-coumaric, caffeic, ellagic acids S°] 3o, 1o

o protocatechuic, gallic, gentistic, vanillic, syringic, cinamic, tannic acid %

< H repandum °| T #HEike TFE HIuEATE duraoE wAle

E4 52 RS Bl 5F, AsAY V12 24, 54171, A
73

?_x]_oﬂ u}{ﬂ- %Tﬂ—x}t Z‘l o= J}_‘_,LQE]'(76) 6] ]:H

B Age AhgE ARMAL % dgAguz AiE FFO02A Ferreira

s (74)0] Hagh opAWMAle FElw e 391~1725 mg/100gel wls) 1/2 A
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Table 5. Total Flavonoids contents in the commercial mushroom
samples

Mushrooms Total Flavonoids
Species Par)ts (mg QE /100 g> dw)”
4 c2
Ganoderma lucidum ]é: 17~3i0-%>
(FAHA) P -
d
Pleurotus ostreatus E 21-5i0-2b
S 14.0£1.9
(e s 5 P 20.141.9°
Auricularia auricula ]é: 17~5J—:0~8
(oAl P -
b
Flammulina velutipes ]é: 15-7:506
(oA p _
. E 15.30.2
Pleurotus eryngii S 13920 1°
(A Fol W Al) P 14.9+0.3
b
Hericium erinaceus ]g 15.2+0.2
(=Fg oAl p _
b
Lentinula edodes E 14~8i0~1b
- S 14.7+0.2
(£t A P 15.5+0.3°
Phellinus linteus ]g 312:53-08
(AL p _
d
Agrocybe cylindracea ]é: ?ggi?gc
=5l ¥ P 24,3408
(il
Umbilicaria esculenta ]g 20.3£2.0
(Aol Al P -
s b E 14.9£0.7°
Agaricus bisporus S 17 620.4°
(FFolH A P 18.9+0.8°




Table 5. Continued

Mushrooms Total Flavonoids
Species Parts (mg QE /100 g dw)"

d

Lyophyllum fucosum E 22~5i3~2d

Zaak sl w A S 19.1¢2.3

A P 20.8+1.9°

Tricholoma matsutake ]é: 16~1_i0-8

(BaEo] WA P ~

Pleurotus eryngii ]g g;—:g;

D

weight.

Expressed as mg quercetin equivalent (QE) per 100 g of

dried

2 Different letters in the same column indicate significant difference at

the pP<0.05

Y~ Not analyzed

Y E : Entire S : Stipe P : Pileus



T T t t
Q 5 10 15 20 25 30 35

mg QE / 100g

Figure 4. Total Flavonoids in the entire parts of 14 commercial
mushrooms.

*Different letters on the bar indicate significant difference at the p<0.05



Azl Al A8 Al 1489 80% HWE s &
2 Table 67 2vh AAFAE)Y F EX
W Alo] 284443 pe/ 100go =2 7bd Eokar, ZANtziet A A F-9(E)el A 40.0
9 pe/ 100ge= 7 wkov, 2HP) F-#olA = stetel W Alo] 559.63 pe/
100ge.2 7 =7 ek
a-tocopherol® 74-%, A olMAlolA 43035 pg/ 100go.= 7Hd B2 @
S A 9% I vggoR AlFo] ZHP)F-Ro] 113.26 wg/ 100gE e
WA, B-tocopherol AlF o] AANE)F-EAA4 6033 pg/ 100g= 714 =
< e vhlow, stebe] ui(S)el A 24.22 pe/ 100go.® THE w2 F
ZF& YEW Y. §-tocopherol =Elg] t(S)ol A 483.64 pg/ 100go.= 717
B2 FS st dew, 1 ths Aol di(S)ollA 366.37 peg/ 100gE

skl aL, Aol ZHP)el A 1927 pg/ 100go.= 7HE A2 k& sk
|

o Fe =9
e
=

H

y-tocopherol& 3rF& ol A 2744.84 pg/ 100g® 7} =gkar, AjLo] zt
(PyF-E-ol A 620.90 pg/ 100ge] TS AWl Ao 7 A2 2
A Eol e AAF-ANA 2677 pg/ 100ge] s el TEHE F
F FEFolsl 284443 pg/ 100g o2 7 =A et ow ) ek Hi(S)
122759 ug/ 100g A %] AA(E) 1037.89 ug/ 100g, A F o] ti(S) 890.62 ug
/ 100g o= 77t yetwd 7 v e RE FFol di(S)olA 136
08 pg/ 100g, ot o 2 drEbe] ZHP)F-9ol A 137.28 pg/ 100g& HHERH S
t}, B Ao A Tocopherol A #HEMS A= o1 a, B-tocopherole] #HE
HA @ AU gk L oolwe ARy A x4 54w
N&a AR FAAE B ey, Axz wa A 2, AEE9y] uEo]
2} AETHG4). Ay A oA (52) Bargh oA Ale] Esid E o
2 a, B-tocopherole] tiF-F&] WAA HEFH = v E Aol <

N

e



A W Alel A= 6, y-tocopherole] tiHF-# HE

FAT Aet 2 Ao E AFE gEdn B Ao AbgE QlE A
WAl ExdE e Sandrina 5 (52)°] i3 ofAMAlY EFwE I
Frct ¥ =74 debsd o] Tocopherol?] #aFe g & Ajaf A
o AyHxA, 715 8H, AL AsE B FF 3 Ao Fol ke =A

] WjEo & AAmETHTT).

o

off
0
o
4
N



Table 6. Tocopherol composition of the mushroom sample(gzg/ 100g)

Mush
Spocies | pe AT BT GT DT Total”
D 2 31, 54, 521, 564.
Canoderma E nd io.o?ée io.gb +0, o% +0, 39
lucidum S 3 - - - -
(FAHA)
P —_ —_ — — —_
E —_ —_ — — —_
Pleurotus 93, 49 483, 647, 12275
ostreatts oy | Soo i i e +0.0"
- T p nd 3L.0, 78.8, 376.3 4313
£0.0 £0.0 +0.4 £0.7
E nd nd 368 3349 309
Auricularia
auricula S - - - - -
(o)
P —_ —_ — — —_
57, 100, 591, 748
Flammuing E 15.(% nd £9. 8]6 136.:-9b +0, )
velutipes S - - - - -
(H o)
P — — — — —
113, 60.3 243, 620. 10378
I E +oo% £10.4° +1o:-’%b +o2% 04"
e rO S
9. 51.0 366. 452, 890.
ONIEL oy | D %0, o £0.0" i WYk 200
bl 200, 612, 19, 51.8 137
0.0 3.4 £2.2 £0.0 £4.9
405 29, 466, 515.
Hericium| ¥| nd £0.0" 2 108 208
eringceus g _ _ _ _ _
(=FFdol
MR T - - - -
55, 304, 360.
I El nd nd 5% s o
entinuta
2. 334 300. 959, 446,
edodes iy |0 00" 200" 00 Y s
AL 283 308,
P nd nd 0. gb 0. 09 10, 7@




Table 6. Continued

Mush
o ushrooms AT BT" GT DT Total
pecies P
23, 32, 335, 363,
Phellings E io.gb nd io.gb 116.(()ib io.5§
linteus S - - - - -
A
P — — — — —
46, 344 215, 307. 562.
Agrocybe | = oo +0.0% loh b P
cylindracea 30. 29, 136. 444, 611.
(HME%o] | io.éln io.oEée i6.6% io.o§ i13.§b
WA
P — — — — —
430.3 327 58, 310, 841,
Umbilicaria E £0.0" 477 12& 10.7% iaoéo)b
esculenta S - - - - -
(Aol A)
P — — — — —
E — — — —
Agaricus
biég;orus S nd nd +5250 ?350 };9’6'9
DISDoTS ) £43 0.0 5.6
P o 291, 955 293.] 4032,
£0.0 6.3 £0.0 £135
13 2.7 40.0
Lyophyllum E nd nd 12.69)0 i7.0b i18.3b
377 126, 199, 358,
f?gfﬂu%}% 5 £0.0” nd o 00 S50
A 33, 273 2. 140, 115.
P io.gb £0.0° 14.21b 13.0% io.o%
36, 815 27448 9844.4
Tricholoma | b nd £6.0° ey £0.0°
matsutake
(Fgsol | D - - § § -
LU - - - - - -
56. 317 35, 957
Plewror E nd £0.0™ i19° 26 9.6
eurotus
) 30, 242 53, 96. 177.
O ) S io.gb £0.0° 13.%50 io.gb 17.3%
P 363 348, 177 3469 5596,
0.0 £0.0 8.3 0.0 155




AT, a-tocopherol; BT, B-tocopherol; DT, 6-tocopherol; GT, Y-tocopherol
*p=parts

Y Different letters in the same column indicate significant difference at
the p<0.05

? nd : Not detected
Y~ Not analyzed

Y E : Entire S : Stipe P : Pileus
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Figure 5. Tocopherols in the entire parts of 12 commercial mushro
oms.

*Different letters on the bar indicate significant difference at the p<0.05



Aol AAAE A& AAAY A, FRE 2 FERE I
ol 9lE FulA=e] FCoQI+CoQl0)e Table 5 ol A ek o] 656~485.1
ng/ 100g o2 vetY WA EER F-9lo wp thgd gheko 2 BEHITh
AAF-919 shFe AANrte W Ale] 3837 ng/ 100go.2 7 ko
o] vAle] 894 pg/ 100go.2 714 o)k 298 oA o g
ol A 9} ol zb R9(P)7} 1635~485.1 ng/ 100go 2 b ol F9(S)
°] 65.6~142.9 ng/ 100gel vl 25 ~348 © E& Aoz ZAHHT E
3 Zawtrbe wiAle] Zb R 9(P)= 4851 ng/ 100g & e} 14 F29) A
F Ao Alm F fuF e FEe] Mg wE Ao R eyt AlE
Aol THE CoQoxt CoQl0e] H¥xge dAsA o} 2zhe] =

Fd Aol wlskd wAle] CoQ9 e 231~256.2 ug/
100ge] oz e} CoQl09 16.1~2383 ng/ 100get w53 vj&=
XA AEAW FHHE FHFA=e] FHLS CoQ6olA CoQl07HA
JiE Ao E dEATHTE). B AFHA 14F 9

o]
A slel FHE fulFlee FEe wE 2o Fe ol Coo of

1y

Uk CoQlo7hA #nF Fid Aom vest dudon dited @
SREA o2 A AL W VEZEold EAsE FulA=S A9 B



Table 7. Total ubiquinones(CoQ9+CoQ10) contents in

al mushroom samples(ug/100g dw)

the commerci

Mushrooms

. CoQyg CoQuo Total
Species Part)s
3 d1)
Canoderma ucidum g 74.0;1).9 111.6J:r5.9 185.6i_6.4
CEEPD = - - -
d
Plewrotis ostreatus E 116.3+2.9 112.342.1 287245
N ; S 357415 43211 78812
(=E = A P 114.0£2.7 1265+2.3 240.5+25°
Auricularia auricula E 53.9+0.1 35.4+1.9 89.4i3.0b
S _ _ _
(oAl P _ - -
d
Flammulina velutipes g 89309 1334229 217419
(3] 8] 2) = - - -
d
Plewrotus eryngii E 102.0£1.9 125.7+1.0 217554
ot iiA S 35.1:0.8 43102 78125
(A FeTH 2 P 1546211 1077419 262.3+2.1°
Hericium eringoeus E 177.3+1.1 65.7£2.3 243127
S _ _ _
(53 S o] 1] A1) = - - -
d
Lentinula edodes E 153.142.1 53404 206.6+3.2°
i S 59.8:0.7 16.10.1 76124
(£ 5D P 94.4+1.1 69.120.1 1635£2.5°
Phellins lintets E 107.3+0.8 201414 308.3+6.6'
_ s - - -
CFaro ) = - - -
f
Agroeybe cylindracea E 182.5+0.7 169.91.0 3525439
oot A S 37.3:0.1 55.1:0.9 925515
(W =Fo] W) P 187.942.9 183.242.1 371 2:2.5°
Umbilicaria esculenta | E 141.3+1.4 185.4£1.6 326.8+4.0°
S _ _ _
(<o) 8] A1) o - - -
f
Agaricus bisporus E 172.2+1.0 113.3%35 285.6+4.3
RO S 64.3:0.5 78113 142.9+2.1
(FFolw ) p 108.6£2.5 145,245 1 953.8:6,3°




Table 7. Continued

Mushrooms CoQq CoQuo Total
Species Parts

t4
Lyophyllum fucosum E 145.3+1.9 9383451 307215
oot A S A57+1.1 785%0.1 1243416
CdARE7PE HAD P | 2562:20 | 2988%22 485.149.1
Tricholoma matsutale g 69.0:0.1 84209 1544225

(%0 WA 0 - - -
Plewrotus eryngii E 70803 97.1+13 168.1:25°
. p S 432+05 52319 95.6+1 2
(ster] W A1) p 94,410 107.7+4.1 202.2£4.1°

Y Different letters in the same column indicate significant difference at the

p<0.05

2 — 1 Not analyzed

Y E : Entire S : Stipe P : Pileus



Figure 6. Ubiquinones contents in the entire parts of 14 commerci
al mushrooms.

*«Different letters on the bar indicate significant difference at the p<0.05
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Table 8. DPPH-Radical scavenging activity of the commercial mus

hroom samples

Mushrooms DPPH scavenging activity
Species Parts (%, 10 mg / mL)
Ganoderma lucidum o 69~2i(2))-6c Y
(393 > -
Pleurotus ostreatus E 82-11“1.221
i nei
Auricularia auricula ]é: 51-21“_0.4b
(FolHAl) P -
Flammulina velutipes ]g 80~3J—:0.2ab
(ol A1) p _
Pleurotus eryngii ]é: ggg;—“ggzd
Sl P 86.7+0.8"
Hericium erinaceus ]é: 85-31:0.4ad
(= Fgd ol Al P -
Lentinula edodes E 65.7J—f0.5’>:1C
- S 46.3+0.1

(331 30 P 70.1£0.2°
Phellinus linteus ]é: 90-1:10.7e
(A P -
oo olndrees | 05

= P 84.3£0.4°
Umbilicaria esculenta ]g 8781:0-2ae
(A ol A1) P -
Agaricus bisporus ]é: ;ggiggi
(Geelm2h P 88.4%0.7°
Lyophyllum fucosum ]é: Sgiigézz
(A7 WAL P 5.820.47




Table 8. Continued

Mushrooms DPPH scavenging activity
Species Parts (%, 10 mg / mL)
Tricholoma matsutake E 734206°
(354019 3) : -
Pleurotus eryngii ]é: gsgf(());e
(e A P 85,2:0.6"

U Different letters in the same column indicate significant difference at
the p<0.05

Y~ Not analyzed

Y E : Entire S : Stipe P : Pileus



T
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%, 10 mg / mL

Figure 7. DPPH-Radical scavenging activity in the entire parts of

14 commercial mushrooms

*«Different letters on the bar indicate significant difference at the p<0.05



(2) ABTS-radicals &~ €4
Potassium persulfate®}e] ®+go] o3& FAHdH ABTS grzo] F&HE
o FakstE A o Folo] AAHS HUA Efo FEMNo] &
AEE s ol &8t FAs5HATHE2). ABTS @t A7 sed wE dA
B(E)] gikstebd e 717y 625~95.8%2 Hlwd A e EH(Table
7). 53] AgWAle grAd &0l 95.3% % UE dAl F-91e] A
AT 7 =2 AR FAHJSH, HolH AL 625%% UEL 4kst
Aol 74 e Aoz e Hp<0.05). °l= DPPH-Radical 27 % ¥
v SRy EndE e g AR 2dyet

>

0.79 ¢ 0.59%2 VFERR(p<0.05) AldwAle] FakstgiAd e o5 Adio] &
A &AL des AAE T 3 1479 A4 F(E) HAA R Ha
Z¥=3ws DPPH @ ABTS 27 %3E 47 0
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+ Table 8ol ¢t el 2t F-91(P)ot W 5-91(S)¢ DPPHS ABTSe| W+t
Aol B fulH= g3y 2z 0599 0522 e Al AlFe] gt
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Table 9. ABTS-radicals scavenging activity of the commercial mus

hroom samples

Mushrooms ABTS scavenging activity
Species Parts (%, 10 mg / mL)
3 cd D
Ganoderma lucidum ]g 7451:%)-5
(FAHA)
P _
ad
Pleurotus ostreatus E 86~8J—r0-9ab
(=Ere] ¥ A) S 78.5%0.4
= - p 83.3+1.1°
Auricularia auricula ]é: 62-51:0.3aC
(ol A) P -
ad
Flammulina velutipes ]g 84.7+1.1
(ol A) p _
ab
Pleurotus eryngii ]é: 79-;%8.%)
(%1312 b e
Hericium erinaceus ]é: 87.3+0.3*
(=Fg oAl P -
Lentinula edodes E 70.2ir0.5aC b
2 A S 78705
R P 75.8%1.1°
af
Phellinus linteus ]é: 95.3_i0.9
(g3 A) P -
Agrocybe cylindracea E 89.1+0.5™
(jc C/)\} O] 3}\_] ) S 88.6+0.7%
=0 X P 93.2+1.1%
Umbilicaria esculenta ]g 91.4+0.4°
(Aol A) P -
ab
Agaricus bisporus ]é: Z)Zéi(())iaf
(Oo]:%\“ol H%}}i) P 815;042110
Lyophyllum fucosum ]é: 88;%5;:(())2%
(A 7k ) p 96.7:05"




Table 9. Continued

Mushrooms ABTS scavenging activity
Species Parts (%, 10 mg / mL)
ab
Tricholoma matsutake ]g 779+0.2
(FF 5ol A) s -
Pleurotus eryngii E 89.4J—f0.5’>:‘e
S 91.2+0.5
(StEPeI B 5 P 86.3+1.1%

Y Different letters in the same column indicate significant difference at t
he p<0.05

Y~ Not analyzed

Y E : Entire S : Stipe P : Pileus
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Figure 8. ABTS-Radical scavenging activity in the entire parts of

14 commercial mushrooms

*«Different letters on the bar indicate significant difference at the p<0.05




Table 10. Pearson’s correlation coefficients(R?) between antioxidant

capacity and total phenolics(TP), ubiquinones(CoQs) measured in t

he pileus and stipe of commercial mushrooms

Pileus Stipe
ABTS TP CoQs ABTS TP CoQs
DPPH 05417 0.767" 0.404" 0.523" 0.832" 0.496"
ABTS 0.817" 0.765" 0.799" 0.550"

Y Indicates significant differences at p<0.05 and “p<0.01 between the

means of the different characteristics
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Figure 9. Pearson’s correlation coefficients(R®) between total phen

olics and DPPH in the entire parts of 14 commercial mushrooms
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Figure 10. Pearson’s correlation coefficients(R*) between total phe

nolics and ABTS in the entire parts of 14 commercial mushrooms



(3) ¥4 (Reducing power)

A7 A me BAHE YEYo] & dE S A E BEYTFE S8E
#hol =TH(73).
AFFA FUlAE AEWAl 1459 80% WEE FEEC ITiH FAdH
T @Y ascorbic acid®] Ul FHFFOE A AT Table 8ol
e ATE A AT (E)l A= ol Ale] 80.14 mg AAE/100go. = 7+ #
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Table 11. Reducing power activity of the commercial mushroom

samples
Mushrooms Reducing Power
. (mg AAE / 100g dw)"”
Species Parts
_ EY 46.0%1.4%7
Ganoderma [ucidum S 3
(FAHA) P B
) . E 4+0.3%
Flammulina velutipes S 80.4x0.3
CEEED - -
.. E 62057
Pleurotus eryngii 550 O5ef
() 0] A S 36.1£0.6
5 x P 40.3+2.2°
. . E 59.5+0.1
Hericium erinaceus S -
(=73l 3D ; _

. E 4.8+0.2
Lentinula edodes B2 £
A S 32.3£0.0
2R HR P 38.6+0.1%

. . E 4.6+0.6™
Phellinus linteus S 0 6_06
Cya A b

. E 8+0.1¢
Agrocybe cylindracea S 22 ig G
(5%0] MA) b —

o E 3+0.3%
Umbilicaria esculenta S & 3_03
Ao A]

_ _ E 45.7+0.2%"
Agaricus bisporus o
(oFo] 1A S 41.9+£0.2

e P 51.0£0.1°




Table 11. Cotinued

Mushrooms Reducing Power
Species Parts
E 40.0+0.1%
Lyophyllum fucosum
ef
(ZEA LA oA S 42.2+0.2
soresh s P 70.8+0.1%
. E 45.3+0.4%F
Tricholoma matsutake S
(FFo] WA - -
. E 46.4+0.2%
Pleurotus eryngii S 07210
T} A] T
(Aﬂ’atﬁ /\) P 46.1io.1def

v Expressed as mg ascorbic acid equivalent (AAE) per 100g of dried
weight

? Different letters in the same column indicate significant difference at
the p<0.05

¥ — ¢ Not analyzed
Y E : Entire S : Stipe P : Pileus
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Figure 11. Reducing power in the entire parts of 12 commercial m
ushrooms

*Different letters on the bar indicate significant difference at the p<0.05, n=3



V. 2%

2 A7 Aol o r AEdtal 9= 1459 St wAle
Joz WAlS WA (Entire, E), 2t(Pileus, P), 715 (Stipe, S)¢] Al F-9= 1}

Fol o gtstdd 2 2R s s, il Fe, BEadE

1 YAy 4 598 =2 S AAF-AE), 2HP), S o=
Zhzy g Al FFol, AARbrie oz yEEth Aldesle] b 9P
A5t ES gallic acid 5 H# 2 193.9~536.6 mg GAE/ 100g e
Z o F2(S)¢ 156.8~370.8 mg/100g H.th 23.4~44.7% =7 YEFSLT}

2. TEYH o= 7} B9 2 R AAF-AE), 2HP), H(S) «=o
B2 Zpzp Al gAante, MEdol o R YERTt & STtk eol= JHE
2 quercetin®] SO Z HAYS u AA FHAENA 148~31.2 mg
QE/ 100ge. = yEty Fa=gaked nla] ¢ v dFow AU

wo} #HE4E S

S ZH ol &

i

3. A BN Ale] ExdEe shgke a, B, ¥, 6-tocopherol Z} o] A A wlr} vk
A X HY a-tocopherol 2}¢], B-tocopherold A% o](P), ¥
—-tocopherol “=E}Z](S), S-tocopherole 3F%5o|7F 713 =A =A%
EndEe AA drHde Fadol W Alo]l 284443 ng/ 100ge = 7HE B
< FRe AWa, AANrie Wale] 40.09 ng/ 100gl = 7HE @ dEE
Yet it &8 EsdlE Hat FEFS ti(S)F97F 549 ng/ 100go =
Zb F-91(P)e] 325pg/100ge] vlal ¥ H2 Aoz FAHIA

of



f

S~
(2
N
)

(o]
u

etk S H = e g B9
(P)7} 163.5~485.1 ug/ 100ge.2 e of F-9(S)9] 65.6~142.9 ug/ 100g
of W3] 25~34w ¢ EL& Aoz ZAHT o AlFUAl THH FuF=

e F2 ALAY 239 2L AL ¢ & vk

b

4

5. A1E(10 mg/mL)¢] DPPH A+ =#dZd AA o w& A4 FE)9 &
petg AL 7b7r 51.2~90.1%2 vl A A e 53 Agwale &
02 2A%E 00%% UEY A4 FA@me] AR T g wke
Bolw AL 51%= Vel gatsd el g Al e THp<0.05). EE
ZHP)F-917F (S)F- Kt 10% ¥ 58 dHZ2 2758 e

6. AE(10 mg/mL)¢] ABTS A4+ = a7sol wi dA F-9(E)Y

G B 625~958%= WA wA etk S8 FFusel 9y
A 2A%S 05%E et AA RSB ABus F d ygon =
oM 620%% LhEbLt FAFsHE Yol AbF Bl LhebRThp<0.05). EE 2t
PF7 WS)FS 1wk 2% A% ¥ FUA 2AFE AW AE U

EF 5t



a

A

™

fveel

-

A
ﬂ

i
__io
o}

ojy
™

W
2
bz

i

N

TR

o2 7)vjE

B

il

ojy
;OO

pase)

—_—

o]
"
ot

i
o



References

1. Goldberg. 1. 1994. funktional foods. chapman & Hall press, New York,
USA. p3-550

2. Culter RG. 1984. Antioxidants aging and longevity. In Free Fadicals i
n Biology. Pryor WA, ed. Acadmic Press, New York, USA. Vol 6, p 371
-423.

3. Yang HC, Song CH, Kweon MH. 1996. Mycelial new material, food fu

nctional technoligy. Hanlim. Seoul. pp 187-189

4. Hatano T. 1995. Constituents of natural medicines with scavenging eff

ect on active oxygen species—tannins and related polyphenols. Natural m

edicine 49: 357-363.

5. Halliwell B, Gutteridge JM. 1984. Oxygen toxicity, oxygen radicals, tra

nsition metals and disease. biochem. j. 219: 1-14.

6. Aitken R]J, Buckingham D, Harkiss D. 1993. Use of xanthine oxidase f
ree radical generating system to investigate the cytotoxic effect of reacti

ve oxXygen species on human spermatozoa. J Keprod Fertil 97: 441-450

7. Verckei A, Toncsev H, Feher J, Hajdu E. 1992. Relationship between t

he extent of coronary artery disease and indicators of free radical activit



v. Clin Cardiol 15: 706-707

8. Kim Y.K. 2004. Antioxidants. Ryo Moon Gak.p.co.Seoul, Korea. P5-95

9. Duh PD, Tu YY, Yen GC. 1999. Antioxidant activity of water extract
of Harng Jyur (Chrysanthemum morifolium Ramat). Lebensm wiss Techn

ol 32: 269-2717.

10. Osborn-Barnes HT, Akoh CC. 2003.Effect of a-tocopherol, B-caroten
e, and isoflavones on lipid oxidantion of structured lipid-based emulsion.

J Agric Food Chem 51: 6856-6860

11. Yen GC, Hsieh CL. 1998. Antioxidant activity of extracts from Du-zh
ong (Fucommia ulmoides) toword various lipid peroxidation models in vi

tro. J Agaric Food Chem 46: 3431-3436.

12. Kitahara K. Matsumoto Y, Ueda H, Ueoka R. 1992. A remarkable ant
1oxidation effect of natural phenol derivatives on the autoxidation of irrad

1ated methyl linoleate. Chem Pharm Bull 40: 2208-2209

13. Azuma K. Nakayama M, Koshika M, Lppoushi K, Yamaguchi Y, Koh
ata K, Yamaguchi Y, Ito H, Higashio H. 1999. Phenolic antioxidants from
the leaves of Corchorus olitorius L. J Agric Food Chem 47: 3963-3966.

14. Ham SS, Hong JK, Lee JH. 1997. Antimutagenic effects of juices fro
m edible Korean wild herbs. J Food Sci Nutr 2: 155-164.



15. Labuza TP. 1971. Kinetic of lipid oxidation on foods. CEC Crit Rev
Food Technol 2: 335-405

16. Tto N, Fukushima S, Hagiwara A, Shibata M, Oriso T. 1983. Carcino
genicity of butylated hydroxyanisole in F344 rats. J Natl Cancer Inst 70:
343-352

17. Hirase, S., Nakai, S. and Akstus, T. 1976. Structure studies on the a
ntitumor active polysaccharides from Coriolus versicolor (Basidiomycete

s). I. Fractionation with barium hydroxide. Yakugaku Zasshi. 96: 413-418.

18. Chang, T. and Miles, P. G. 1989. Edible mushrooms and their cultivat
1ion. CRC press. pp.27-40.

19. Nakajima A, Ishida T, Koga M, Takeuchi M. 2002. Effect of hot wat
er extract from Agaricus blazei Murill on antibody-producing cells in mi

ce. Int Immunopharmacol 2: 1205-1211.

20. Hut LC, Guci RC, Chin CC, Jeng LM. 2001. Non-volatile taste compo
nents of Agaricus blazei, Antrodia camphorata and Cordycps millitaris

mycelia. Food chem 74: 203-207.

21. Mizuno M, Morimoto M, Minato K, Tsuchida H, 1998. Polysaccharide
s from Agaricus blazei stimulate lymphocyte T-cell subsets in mice. Bio

sci Biotechnol Biochem 62: 434-437.



22. Hayashi, T., Kanetoshi, A., Tkura, M. and Shirahama, H. 1989. Bolegr
evilol a new lipid peroxidation inhibitor from the edible mushroom Suillus

grevillei. Chem. Pharm. Bull.,, 37, 1427-1532

23. Chung, SK, Jeon SY, Kim SK, Kim SI, Kim GS. and Kwon SH. 200
4. Antioxidative effects of polyozellin and thelephoric acid isolated from

Polyzellus multiplex. ]J. Korean Soc. Appl. Biol. Chem., 47, 283-286

24. Matsuzawa. T, Sano M, Tomita I, Saitoh H, Ikekawa T. 1997 Studies
on antioxidants of Hypsizigus marmoreus. 1. Effects of Hypsizigus mar

moreus for antioxidants activities of mice plasma. Yakugaku Zasshi 117

(9): 623-628

25. Kariyva, K., Nakamura, K., Nomoto, K., Matama, S. and Saigenji, K. 1
992 Mimicking of superoxide dismutase actvity by protein—-bound polysac
charide of Coriolus versicolor QUER, and oxidative stress relief for canc

er patients. Mol Biotecher. 4(1): 40-46

26. Kim, JH, Yoo, KH, Seok SJ, and Kim YS. 2005. Screening of fibrinol
yvtic activities of extracts from wild mushroom. Journal of Mycology 33:

18-21.

27. Park JS, Hyun KW, Seo SB, Cho SM, Yoo CH and Lee JS. 2003. De
tection of platelet aggregation inhibitors and fibrinolytic substances from

mushrooms. The korean Jourmal of Mycology 31: 114-116.



28. Mizuno, T. 1994. Food Function and Medicine Effects of Mushroom F
ungi. pp 1-170. Laboratory of biochemistry. Faculty of Agriculture, Shizu

oka University, Shizuoka.

29. Berry DR. 1998. Physiology of indusrial fungi. Blackwell Scientific Pu
blicattions, Oxford. pp. 130-161

30. Wasser, S. P. Medicinal mushrooms as a source of antitumor and im

munomodulating polysaccharides. Appl. Microbiol. Biotecgnol. 60:258-274

(2002)

3l FEUEH.2004 HA=ALEZAA “=roff WAL o] Akt Dodd e

32, 5 AT 2007(1). FE52AAATL

33 E &g AAAA01 5 AR EY

35. Bose, S.R.1955 Campestrin, the antibiotic of psalliota campestris. Nat
ure.174:468

36. Kavanagh, F., Hervey, A. and Robbins, W. J. 1949. Antibiotic substan
ces from basidiomycetes IV. Marasmius conigenus. Pro. Natl. Acad. Sci.

USA. 350 343-351



37. Chung IM, Kong WS |, Lee OK, Park JS and Ateepue Ahmad. 2005.
Cytotoxic Chemical Comstituents from the Mushroom of pholiota adiposa.

Food sci. Biotechnol. 14:255-258

38. Kim HJ, Bae JT, Lee JW, HwangBo MH, Lim HK. Lee IS. 2005. An
stioxdant activity and inhibitive effects on human Leukemia cells of edibl

e mushrooms extracts. Korea J. Food Preserv.12:80-8b.

39. Peterson, D.M. 2001. Antioxidant activity of plant extractscontaining
phenolic compounds. J. Cereal Sci. 33(2):115-129.

40. Kim Y]J. 2007. Screening of antioxidizing and tyrosinase inhibitory act
wvities in edible resources plants. MS thesis. Chungbuk National Universi

ty : Korea.

41. McCord JM, Fridovich I. "Superoxide dismutase: the first twenty year
s (1968-1988)". Free Radic. Biol. Med. 1988; 5 (5-6):363 - 369.

42. Cha, B.C., Lee, E.H., Noh, M.A. 2005. Antioxidative active of Spatholo

bus suberectus Dunn. Kor J. Pharmacogn. 36:50-55

43. Willet WC.1994. Diet and health:what should we eat. science 254: 532
-537

44. Yoon K.Y, Lee S.H and Shin SR. 2006. Antioxidant and Antimicrobi

al Activities of Extracts from Sarcodon aspratus. J Korean Soc Food Sc



i Nutr 35(8), 967~972

45. Ahn M.S, Kim. H.].,, Seo M.S. 2006. Original Articles : Physicochemic
al Characteristics of Ethanol Extracts from Each Part of the Pleurotus er

yngii. Journal of the Korean Society of Dietary Culture 21: 297-302

46. Yu HE, Cho SM, Seo GS, Lee BS, Lee DH, Lee JS. 2006. Screening
of Bioactive Compounds from Mushroom Pholiota sp. Journal of the Kor

ea Society of Micology 34:15-22

47.kim JO, Jung M]J, Choi HJ, Lee JT, Lim AK, Hong JH and Kim D.L
2008. Antioxidative and Biological Activity of Hot Water and Ethanol Ex
tracts from Phellinus linteus. J Korean Soc Food Sci Nutr. 37:684~690

48. Lee. H, Choi Y.M, Lee ].S, Park J.S, Yeon K.S, Han C.S. 2007. Dryin
g and Antioxidant Characteristics of the Shiitake (Lentinus edodes)
Mushroom in a Conveyer—-Type Far-Infrared Dryer J Korean Soc Food

Sei Nutr 36(2):250-254

49. M. Czauderna, J. Kowalczyk, 2007. Alkaline saonification results in de
composition of tocopherols in milk and ovine blood plasma, Journal of ch

romatography B, 858, 8-12

50. Heather Vaule, Scott W. Leonard and Maret G. Traber, 2004. Free K
adical Biology and Medicine, Vol. 69, Issued, 456-463



51. ¥Hg 7], A 71843, i e 5HAH2003)

52. Sandrina A. Heleno., Lillian Barros, Maria Joao Sousa, Anabela Marti
ns, Isabel C.F.R. Ferreira. 2010. Tocopherols composition of portuguese w

ild mushrooms with antioxidant capacity. Food Chemistry 119: 1443-1450

53. M. Elmastas, O. Isildak, I. Turkekul, N. Temur. 2007. Determination o
f antioxidant activity and antioxidant compounds in wild edible mushroo

ms. Journal of Food Composition and Analysis, 20: 337 - 345

54. M. Ryynanen.; A.-M. LAmpi.; P.salo-Vaananen.: V. Ollilanen and V.
piiroonen, J. Food Composition and Analysis, Vol. 17, Issue 6, 2004 749-
765

55. F.J. Ruperez, D. Martin, E, E. Herrera, C. BArbas. 2001. Chromatogra
phic analysis of a-tocopherol and related compounds in various matrices,

Journal of chromatography A, 935: 45-69

56. Lenaz, G. 1998. Quinone specificity of complex I. Biochem. Biophys.
Acta. 1364: 207-221.

57.Rosenthal, W. and M. Brumhard. 1997. Coenzyme Q10. Deut. Med W
ochen. 1221 278.

58. Frei, B.,, M.C. Kim, and B.N. Ames. 1990. Ubiquinol-10 is an effectiv

e lipid-soluble antioxidant at physiological concentrations. Proc. Natl Ac



ad. Sci. USA. 87: 4879-4883.

59. Ernster L, Dallner G. 1995. Biochemical, physiological, and medical as

pects of ubiquinone function. Biochim et Biophys Acta 1271: 195-197.

60. Weber C, Bysted A, Holmer. 1997. Coenzyme Q10 in the diet; daily i
ntake and relative bioavailability. Mol Asp Med 18: (Suppl.), S251 - S254.

61 .Ikematsu, H, K. Nakamura, S. I. Harashima, K. Fujii, and N. Fukuto
mi. 2006. Safety assessment of coenzyme Q10 (Kaneka Q10) in healthy s

ubjects: A double-blind, randomized, placebo—controlled trial. FKegula. Tox

icol. Pharmacol. 44: 212-218.

62. Wetscher, G. J., Bagchi, M., Bagchi, D., Perdikis, G., Hinder, P. R., Gl
aser, K. & Hinder, R. A. 1995. Free radical production in nicotine treated

pancreatic tissue, Free Radic. Bio. Med, 18:877-882.29073

63. Mattila P, Kumpulainen J. 2001. Coenzyme Q9 and Q10 contents in fo
ods and dietary intake. J Food Comp Anal 14: 409-417.

64. Pyo YH, Oh HJ. 2011. Ubiquinone contents in Korean fermented food
s and average daily intakes. J Food Comp Anal 24: 1123 - 1129.

65. Singleton, V.L. 1981. Naturally occurring food toxicants: Phenolic

substances of plant origin common in foods. Adv. Food Res.27:149-242.



66. Jia 7, Tang M, Wu J. 1999. The determination of flavonoid contents

n mulberry and they scavenging effects on super-oxide radicals. Foo

d Chem 64: 555-559

67. Re R, Pellegrini N, Proteggente A, Pannala A, Yang M, Rice-Evans
C. 1999. Antioxidant activity applying an improved ABTS radical cation
decolorization assay. Free Radical Bio Med 26: 1231-1237.

68. Oyaizu M. 1986. Studies on products of the browning reaction. Antio
xidative activities of browning reaction products prepared from glucosami

ne. Japanese Journal of Nutrition 44: 307-315

69. Yang CS, Landau JM, Hung MT, Newmak HL. 2001. Inhibition of ca
rcinogeneses by dietary polyphenolic compounds. Annu Kev Nutr. 21:381-
406.

70. Kwon, 1B, An BJ, Yu J.H, Lee SY. 1993. Structure determination of
anti-plaque agents for prevention of dental caries from cacao bean husk.

Korean J. Biotechnol. Bioeng. 8(1):69-72.

71. Chen HY, Lin YC, Yen GC. 2007. Antioxidant activity and free radica
l-scavenging capacity of extracts from guava(Psidium guauva L.) leaves.

Food Chem. 101:686-694.

72. Decker, E.A. 1995. The role of phenolics, conjugated linoleic acid,

carnosine and pyrroloquinoline quinine as nonessential dietary antioxidant



s. Nutrition review. 53(3):49-58

73. Kim DJ, Oh SK, Yoon MR, Chun AR, Hong HC, Lee JS, Kim YK. 2
010. Antioxidant compounds and antioxidant activities of the 709 ethanol

extracts from brown and milled rice by cultivar. J Korean. Soc. Food Sci

Nutr. 39(3):467-473.

74. Ferreira ICFR, Barros L, Abreu RMV. 2009. Antioxidants in wild mu
shrooms. Current Med Chem 16: 1543-1560.

75 Barros L, Ferreira M]J, Ferreira ICFR, Baptista P. 2007. Total phenol
s, ascorbic acid, B-carotene and lycopene in Portuguese wild edible mush

rooms and their antioxidant activities. Food Chem 103: 413-419

76. Chang ST, Buswell JA, Chiu SW. 1993. Mushroom biology and mush

room product. The Chinese University Press. Hong Kong pp. 3-17

77. David Dolde, Chris Vlahakis, and Jan Hazebroke. 1999. Tocopherols 1
n breeding lines and effects of planting location, fatty acid composition, a

nd temperature during development. JAOCS. 76: 349-355.
78. Collins MD, Jones D. 1981. Distribution of isoprenoid quinone structur
al types in bacteria and their taxonomic implications. Microbiol Rev 45:31

6-354.

79. Weber C, Bysted A, Holmer. 1997. Coenzyme Q10 in the diet; daily i



ntake and relative bioavailability. Mol Asp Med 18: (Suppl.), S251 - S254.

80. Cha JY. 2009. Functional components and biological activities of mark

eting black garlic. MS thesis. Gyeongsang National University.

81. Choi SJ, Lee YS, Kim JK, Lim SS. 2010. Physiological Activities of
Extract from Edible Mushrooms. Korean Soc Food Sci Nutr 39: 1087-10
96.

82. Choi YM, Kim MH, Shin JJ, Park JM, Lee JS. 2003. The antioxidant
activity of the some commercial teas. Korean J. Soc. Food sci, Nutr. 32

(5)1723-727).



Abstract

Hong, Myung—Hee
Department of Food and Nutrition
Graduate school

Sungshin Women’s University

Antioxidant properties and antioxidant compound contents in different par
ts of 14 commercial mushrooms were evaluated. Methanolic extracts fro
m the entire mushroom, the pileus and the stipe, separately, were screen
ed for their reducing power, free radical scavenging capacity using DPP
H and ABTS. The tocopherols, ubiquinones (Coenzyme Qs; CoQs), total
phenolic, and flavonoid contents were determined, in order to assess its e
ffect on the extract’s antioxidant activity. The portion of the mushroom
used had an influence on the results obtained, with the pileus methanolic
extracts exhibiting the greatest antioxidant effect(p<0.05). The analysed
mushrooms contain powerful antioxidants such as phenols(144.5~536.6 m
g of gallic acid equivalents, mg GAE/100g of dried weight, dw), flavonoi
ds(3.7~31.2 mg of quercetin equivalents, mg QE/100g dw), tocopherols(9
5.7~2844.4ug/100g dw), and ubiquinones(65.6~485.1 ug/100g dw). All the

species proved to have DPPH-radical scavenging capacity and ABTS rad



ical scavenging capacity being more significant for Phellinus linteus due
to the contribution of antioxidants such as phenols(530.5 mg GAE/100g d
w) and ubiquinones(308.8 ug/100g dw). A positive linear correlation was
demonstrated between radical scavenging activity and total phenolics(R*=
0.79) and ubiquinone(R220.59) content in the pileus of mushrooms{p<0.0
5). The results indicates that commercial mushrooms have potential as n
atural antioxidants and a good dietary source of tocopherol, CoQs and ph

enolic compound.
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