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Abstract

This study was conducted to determine the proximate compositions, nutritional components, and antioxidant effects of white and
brown enoki mushrooms (Flammulina velutipes). The crude protein and carbohydrate contents were higher in the brown than white
mushrooms, whereas the moisture, crude ash, crude lipid, and dietary fiber levels were lower. The mineral contents of the white
mushroom was higher than levels obtained in the brown mushroom for the detected components (Ca, Cu, K, Mn, Na, and P). The
amount of vitamin B; in the brown mushroom was 1.51 mg/100 g, which was 4.5 times higher than that in the white mushroom.
The major fatty acids detected were palmitic acid, linoleic acid, and a-linolenic acid. The total polyphenol and flavonoid contents
were highest in 70% ethanol extracts of the white and brown mushrooms, respectively. For the 2,2-diphenyl-1-picrylhydrazyl (DPPH)
radical scavenging activity, a 70% methanol extract of the white enoki mushrooms showed an activity of 76.4% (p<0.05). For the
ferric-reducing antioxidant power (FRAP) activity, a 70% methanol extract of the brown enoki mushrooms showed the highest value.

Further, the total flavonoid contents were significantly correlated with the DPPH and FRAP activities.
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2} 7159 25111 th(Park 5 2004). AAES LY=RE 5} Y oW X (Flammulina velutipesy A5 H-58H2 0 & G-
L AZo] 74 AA Ao d3rt AERET Q= Fo (Basidiomycetes) $~5H]A1E(Agaricales) 0]} Tricholomataceae)
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£ EREE HALE URE AA st AE Fudtolt
(Oh & Lee 2010). HA AFAA = 4~127C9] AL, 114 Alo]
9] =8 AL F2 HAYSIEZ Winter mushroom FE=
Golden mushroom®]2}1l E&th(Jhune 5 2012). 9t} §Fo] &
of A EEN 43t ZHA 7 S B9k ofe} JLH, 7]
THORL 4ot 9] R}, WIS aT, 97t
273} 5ol EEA o, wiulgy} oA At o
T H 11 ¥ o] ltH(Gasowaka-Bajger & Wojtasek 2008; Jedinak
& Sliva 2008; Shomori 5 2009). T3} trehalose, manitold} Z+
< FRe} G EIEF 5] ZeE o] UthKim 5 2002). ¥
2o A wiAl FFo] e ol AA7HA] S o A2
WA Aeo] &2 #9 ofyzg} &0] 7HF ol o|F
ojx]7]o] =2hE dH2 M= =A Aol A= A
5S40 S4E 55 570l g Bshs Wkto]l
AT Qe Aolth(Kim 5 2018). ZHA oAl 92
gl Al ZAHEsH= ofd oW Al #E o] &8 ILf EFF
o7 4wy, ‘g% Fol SAHUMY, Ff B vu|gt
7Jo|th(Kong 5 2008; Kim 5 2015). Z4Y so]s A2 314
o AT 2] A2 A-340] JloH FSE5A7IEHAA
£ 2012958 =8 s7tol| FEsto] ARAEE AAlst
QI th(Agricultural Research and Extension Services 2014). 5}%]
Tk Srgo] ojRAY Zto] FFo] WAsh= 5 TR0l &g
L, 24 sgolmAle] AHE AP B2 HeE 124

£% 949 Bayol grEssc

Aol A B4 olul szt 24 ol el Y
B9 B3T3 Hke] A BHL AFIA
Atk EF AL, oJHL, OPE 714 §UHE AHETtol
4 oW Azt 28] WolHAle] FAIeFsL EARHe] 1]
wakA et

&
= Q170 ol e Mol u A 2EREA, T Mapds
ShgollA AulE Ao ® Fufjstitt. WolHAL 20229 54
of 2t AL FHistelon, AR At HAE fs °
Boto] 2ARYT Husiith JdLAES EA5H] 6
TAst WAL E7|(Blixer, Robot Coupe USA, Inc.,
Jackson, MS, USA)Z #&|3F th2- F-4]o] ARE-sHiTh A gl
ARESE RHPAF BEE, Folin-Ciocalteu’s reagent, gallic acid,
quercetin, 2,2-diphenyl-1-picrylhydrazyl(DPPH)= Sigma-Aldrich
Co.(St. Louis, MO, USA)O|A] TLul8}9 0w, B7] 8 JZAoF
2 AccuStandard(New Haven, CT, USA)OJ|A] <+uj5}33 0., H]
ﬂ'tﬂ_ By, Bs, Bg, gl C Z]Ho]'/ﬂ' Tv‘:_]—ﬁ% E—T—E/\]%% Sigma-
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Aldrich Co.(St. Louis, MO, USA)Z5-E] Fu]j5}9it}. o] L]0
83k AekE2 BF EFA|2K(Samchun Co., Pyeongtack,
Koreay2 AHE-SHAT.

b

2. YEHYE U AOIMF B 5

L M7 &

olu] Al 9] YEHIE-S AOACH(AOAC International 2005)
of whet AFSAT. SE FFLS AZ](OF-22, Jeio Tech,
Daejeon, Korea)S AMESH 105C AMY7IEAZY, 238
2 550C 3|3+ (JSMF-140T, JSR Inc. Lab, North Ringwood,
Australia) S ©]-&3F 21 3]aky, A g A 5
A} (Soxtec 1043, Foss Tecator AB)E 0|83t Soxhlet =&,
ZHWRACEHLA S 6252 AsHATFAA (2300 Kjelte
Analyzer Unit, Foss Tecator AB, Hoganas, Sweden)& ©]-&3t
Kieldahl 25102 245}9Ic}. e-5123} Alo] 45 24
2 AOACHI(AOAC International 2016)°]] w}2t A3}t &
o2 2 AR HA TS 100%E ol S5, RIE,
ZAY gl 2 0] Shef(%er AQfste] A2 gho = Albst
Srk. Hole A AolH e 23 F(Fibertec™ System,
1023 Filtration Module, Foss Tecator Co., Hillerod, Denmark)&
ARERE B4 SEHORE EASHAL, 84 AoldRet &
84 Aol 8] B Talol B Aol g A,

oo
e

3. FI|1d &2 53

5714 skl digt 42 AOACH (2016)0] wheh A E st
Ak A= °F 0.5 g F5to] AF EE&H(HNOYH0,, 9:1)=
10 mL %7}5}3 microwave digestion system(Ethos TC Digestion
Labstation 5000, Milestone Inc., Monroe, CT, USA)S A5}
Ab Joff vhE-Z 304 B9t AASHITE 4t EofiE EofeHS
o] 1}X](Whatman No. 5A, Whatman International Ltd., Maidstone,
UK)o]| oji}A]7] & ICP-OES(Perkin Elmer Co., Shelton, CT,
USAYE o]-&sto] 245ttt &4 272 Rf power 1.4 kW,
gas flow= plasma: 10, auxiliary: 0.2, nebulizer: 0.92 L/min©.=
AR5 24 oS Ca(317.926 nm), Cu(327.393 nm),
Fe(238.204 nm), K(766.490 nm), Mg(279.553 nm), Mn(257.610
nm), Na(589.592 nm), P(213.617), Zn(206.200 nm), Se(196.026
nm)o| Tt B4 ZAL reflected power 1,400 W, nebulizer
gas flow rate 0.92 L/min, auxiliary gas flow rate 1.5 L/min, lens
voltage 9.6 V, plasma flow 18 L/min, dwelling time 100 m/sec2}
Zom Aakgk 782 AY EASAL

Mo

4 HIEW BE B2 5F
H|E}Rl B 3F-2 Martin-Junior 5-(2008)2] o] &5}

of BEX5Y. AR 1 g& 20 mLe] 75 mM ammonium

formate(pH 7.0)2 1A]7F &2t F53 & 3,000 rpmo] 4] 155
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7t 59t 9422 (Supra-21K, Hanil, Incheon, Korea) 5}1tt.
QAR T ASHS 045 ym membrane filter(Millipore,
Bedford, MA, USA)E o7}3t the HPLC-MS/MS(Agilent
1200 series, Agilent Technologies, Santa Clara, CA, USA)°] =
Qlsto] A5t A8 columne Luna Cig column(2.0x
150 mm, Nishi-ku, Osaka, Japan)& ©]-85}% 1, 298 nm= A
A3t UV detector(Agilent Technologies)Z 73%5}1 Tt Mobile
phaser= 5-5=0]| 2] 5 mM ammonium formate(solvent A)2}
methanolo] =91 5 mM ammonium formate(solvent B)E
gradient system© & ©0]835}91 0, 0&(10% B), 0~8%(45%
B), 8~155(10% B)2.& ZA5}] 03 mL/min& 375}
t}. AEFEA7|(API4000, AB SCIEX, Foster City, CA, USA)O]
ZAOTE 22X 450T, AE 7FAE 20 psi, gas 12 50 psi,
gas 2= 50 psi, O] 24X oJA= 55 kV, o] AN F&
MR 5 eVE ko B9t

o
1
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F 02
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HEH C B4 A]ZF A (Ministry of Food and Drug
Safety 2022)7} Phillips 5(2010)2] B1-S 2 w5lo] HAs1]
ok A& 1 g& AT} 5% meta-phosphoric acid &9 30 mL
< Z7I5to] 4087 &% = 50 mLE F-E5to] 045 um
membrane filter(Millipore)Z o] 2}3t & HPLC(Agilent Technologies)
of 20 uLE FYste] EASAT. &4 £ZAOE mobile
phase= 0.05 M2] KH,PO,2} acetonitrile®] -8 (99:1,
v/v), column< Shiseido Capcell Pak C;g column(4.6x250 mm,
Shiseido, Tokyo, Japan), -2 0.9 mL/min°®| 1 © ™ 254 nm
oA HEsHAH

6. X|dah =M A S FH

AHPAE 270 9 T2 AOCS®H(2019)0f] whet AR5kt
A WA 32&E3F T2 gas chromatography(GC, Agilent
6890N/5975 MSD series, Avondale, PA, USA)E o] &3}o] &
4ot wA] AN 2257 A LHEe] AR o)
ZYotgto] gof g0l =2l pyrogallol 2 mLE 7}skaL
HEFFEMN0Z 0]ALE | 9] 1 mg/mLY triundecanoin
(C11:0) 2 mLE H7}Fsto] &5 83 M 4N 10 mL
£ A7kt o2 it Yorte] wiE Ee8ste] 80T &
FRO|A 4087 oottt Aol YZAAIZl F 25 mLo]
e 2F H7lste] 581F X®staL, 25 mLe] A[oHES
A7¥ste] 587 thA] £k AS o] B HES 14
ZF ol WA & AJF AL oA Z ofZste] AasET]
(TurboVap, Caliper Life Sciences, Hopkinton, MA, USA)E O]
&oto] EME LA o5 3 mLe| EEERZEI 3 mL
o] ofHl 22 5o 15 mL AT R A 53 5

2% Z4o] 7% BF;-methanol -8 2 mLe} E241 | mLE
H7rsto] mi7jE EEg & 100ToA 4587 7FE 5k
A2ofA FZFt & 5 mLo] TF59 1 mLe] o] A, |
g2 FAHEFS 7Fsto] Zgsta A7t th2 2eE 4
SHE ofFfsto] AIFEHO R stort A|AE 2442 SP™
2560 column(100 mx0.25 mm, Supelco Inc., Bellefonte, PA,
USA)E o]&sto] EAst9ior, H&7|= flame ionization
detector(FID, 285C), U7+ &=+ 225C, 0|54 7|A= &
2(0.75 mL/min)E ©]-&3tATh 7] L= 170TCoA 1523
AASHL, 180C7HA] 1 T/minS & AHAI7 & 1587 A,
245C7HA] 3T/mine] £LE2 AASA|A 1387 825k
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2lulE o AFQtE-32] DPPH 2
= BT 70% oMM E FEEIA 7H =2
Nguyen 5(2013)°] A-tof| oJstd wo]o|w Az}
HAEQ SHHAL AFoA 4 FE2EHT 1
o] otk B} glo] wghE
5(2021) oA ofgtE 5=
2 70% g FE=ENA M w2 84S YEY
B3 ST AR S g0l 27ke] 580 200 mLE 7Flo]
2 717] S o]&5ta] ZFzF 60 CollA] 6A]17F Bt AEkstod

3 T, ASAS Relshs] 9Ia) of kA (Whatman No. 1,
Whatman International Ltd., Maidstone, UK)Z o] 1}5} it} of
Tojz0] g2 23] 4715k 91 Rotary evaporators
ZH9%-2(Buchi)3t TH2 Deep freezer WOl A] 24417k B2t 13}
S2E 59Tt 1 thE, Freeze drier WollA] -507C, 48A]7F
B9 A AZX(FD-5512, Iishin Lab. Co., Ltd., Yangju, Korea)
sto] &3 AL S ST &2 EAXRT
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FEE9 & ZodlE T2 Singleton 52| ¥H(1999)°]
F35ko] 243519} Al& 25 pLoj Folin-Ciocalteu’s reagent(50
HL)2} 20% Na,CO5(150 uLyE 7Fsto] 158 &<t FAAK 2,
ELISA plate reader(VersaMax, Molecular Devices, Sunnyvale,
CA, USA)Z 725 nmof|A &85 SAsIiH. EE=d=
gallic acidE ©]-&3 AP A4 & F&559 F &9

= FE 1 g3 mg gallic acid equivalent(mg GAE/g)2 UE}h
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Wiolth & EetE o] & 2 Zhishen 5(1999)9] &
Hgsto] ARgetATh 24 & %9 &= 20 uLo
diethylene glycol 200 uL2} 1 N NaOH €9 20 uLE H7}sH
T 40°CollA] 1A B9t 21242 (BS-21, JEIO Tech.,
Seoul, Korea)o A BH-S-AZ ). BE-G-0] £t Al=E 420 nmO]
A B33 %(Molecular Devices)S =7435t9on, FEEHQ
quercetin® 2 EFEFAE A5t FEE 1 go W mg
quercetin equivalent(mg QE/g)9. 2 LJERHATE.

—

9. DPPH(2,2-diphenyl-1-picrylhydrazyl) radical 27{ &
o £3

FArSE 8742 DPPH(SigmayE ©o]-&sto] Algo] =itz
2ARINE S5 WS &85t DPPH 2oz 47
52 Blois(1958)9] By &3d}o] =451t} 0.2 mM DPPH
HehE EHo| A RS 7719 S & HgEo| 345t &
ebstal, AANA 3027 WH-EAIX ¥, 517 nmo] 4] ELISA
plate reader(Molecular Devices)Z SFEE 7ot &4
HZE ot FFE2-L2 0.5 mM ascorbic acidE AF8-5} ).
DPPH radical 4782 th229] 4lo] w2t A4bstRitt.

ACXpHrim(ﬂl t Abl(m,k

x
1 100

Electron donating ability(%)=1—

control

10. FRAP(ferric reducing antioxidant power)0l| 2|&t &t
Asks g3y =3

Benzie & Stranin(1999)2] ®HH-& -3-85}0] FRAP assay=
&l HolHAY FAiseS S SHYEE B
pHOJ| A B LA o] 2]3] ferric ion©] ferrous22] A3t }H S &
sto] A|g9] FAEHsZ S5k Aotk Acetate buffer(pH
3.6, 300mM) : 10 mMS] TPTZ(2,4,6-tripyridyl-s-triazine) : 20
mM FeCl; - 6H,OE 10:1:19] H]&& W&, o] E3HES] 198
UL 96wellol] F7F & AAAE, A5l oM FE&2
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2 uL FE7Feto] 1083F 377Co| A incubation & 593 nmof|A]
ELISA plate reader(Molecular Devices)=2 ST & =73}t
FRAP+:= Trolox & ZA410]A AAME 1.0 ™ Trolox equivalent
(TE, mg/g)& H7|5}3ct.

1. SHEA
A9 A= 33] o4 WHESto] S4ste] 2 ANE B
w3 FFHARE YEloH, SAEAS fIsf SPSS &
0.0, SPSS Inc, Chicago, IL, USA)S ARSIt &
ARAE dubgEd 7714, Ak SHER tHestz
p<0.05, p<0.01, p<0.001 =N A F-2l/dS HAskA. it
oF 42 LA FAE 4 (one-way ANOVAYS HAISHA
17, Duncan’s multiple range test® p<0.05 $Fo)|A FJAS
ASSHATE A dE gofsty] fisto] 3o AA
Z>(Pearson’s correlation coefficientyS L5191 0. FAtSt B
5 @4 7] 4uEAE BHA
23t W a
1. HO|HAL| UbtMFED} AlO|MR
314 ol Alat A sfolH A9l ARHFE-2 Table 19]]
YERHQIT oAl LI 7 9bgo] 80% o/ o= tii
= AA s on, 22 S oAl ZA o]
HAlo] 72t 2.38%9} 2.48%E 24 WoluiAlo] FojH o
% YL HATE005, TH PoluAle] HH5E
(738%0] 24 Mol MARTG SH02 tha ¥ FA5]
o] 911 0.M(p<0.01), Z3]E(0.80%) F3+ Z-A o A E T}
Frojd oz =4 rEo] AT E<0.001). E3] Alo]df

he

Ol

9
of FFS AN oW H(4.25%)0] 24 ol B A (3.98%)H
o 7 240 p<005 22014 $ol8 Aol g Uehig]

o} Jhune 5(2011)2] H710] nf2w Mol AL 100 ¢ F &
2312, thild, 4]0l 487t A7 61 g 14 g 29 gO 2 B

Table 1. Proximate composition and dietary fiber of different cultivars of enoki mushroom

‘White enoki mushroom Brown enoki mushroom t-value

Moisture 89.24+0.02" 89.060.02 9.432"
Crude ash 0.80+0.01 0.67+0.02 113717

Proximate Crude protein 2.38+0.01 2.48+0.04 -4.668"

composition (%) Crude lipid 0.19+.0.07 0.17+0.01 0.570
Carbohydrate 7.38+0.04 7.62+0.04 -7.400"

Dietary fiber 4.25+0.04 3.98+0.11 3.230°

! Results are presented as mean+S.D. (n=3).
2 Significant differences are indicated as: »<0.05, “p<0.01,

ok

p<0.001.
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A A ST g FARE g YErd A gRl=] 3l
ot Aol df= AWY kHE5Z 2ot HH%*] 713 @
AW AZFESE 2RSS AISHA siF FUAlHe] +F =
grazo] 7] wfZo] A AL} o JA] thAtel| F J& =t
1 B 7 E]7 9]k (Palafox-Carlos 5 2011). E3] A& Zof L
ohE Adfae AA HollA &3} F5EA] @7 g o
FHEOE o] &ER= oA A& A, S AH
£ A5, v, B, HH] 5o £2 TS vA = AL
2 A+ HIEHA T4lo] S7Fskal QIth(Kang 5 2001). o
A oA Y] HI = Ao|dRE e Hl 3ol 2

Ao A7ET

2. HO|HMe FIIE =
wolujsle] 7714 FeF 42 WYFE ATH= Table 20
uerdlew, Azl wat {o)2Ql AolE HYth F 105
(Ca, Cu, Fe, K, Mg, Mn, Na, P, Se, Zn)2] AJH-& HA5}13].0.
o, BE ol slolA 71 WS TS Uehd Hre 7
Fo7 A oAz ZA ol Aalo] Z+ZF 4,132.40,
3.389.65 mgkg THAILT 910 914 Wolulsie] ghgo] %
Ao EUTH(p<0.001). ZEH I F8F FrE==
o} v} 1149l Zlo2 Shelx|gon, 314 Polulsiel ol
I vkl o] 2 22 860.27 mg/kg®t 127.58 mg/kgo]
w, 208 solw A9 oz} vl 1|4l S k2t 819.84
mg/kg®} 156.73 mg/kgS SHoHaL Qlo] SAY o Al9] QI
o] gtgo] wou wiiiHle o] Tk 24 ol Alo] =Sk
1:} 9] stzke S| Wo Al H T Z- Ho | Alo] 8-9]F
l.-_ol-q.(p<0 01). 1&1,:,1].&__,] O]—% Hi_o]— 0.14 mg/kgoi ZF
5 ol 30] skort folHlel Holt gglet Bl o

52 mgkg© 2 214 WoluAto] 24| Wolu At

B FUTHP<0.05). ZE-2 AA|9 Asid #31}
o) 55 o ojgl sefsia 53] AYAA 537} 9
2 G A QthH(Terker 5 2015). A2 75%7} o]
of FHeIoHA EAskL o nivleS 25
S EF A0 BRSHH(Grober 5 2015). 771
iAol 4ol Mot vlereiekaoln A7) 3
59} ) A¥30] UrehdthKim 5 2014). 1] 315 B A
A F S 1 I 700 mgP|tH(The Korean Nutrition of
Society 2015). 3143} -4 ol Aol A Z-Fo] E2 4
E JUehd Aoz Hol, 7%1\0] o] §k5-Eo] 9= = 4]
A5t G ol sle AT AriiSolA Las
718 471 383 W A0 eHED),

i

o2 rlo
L IO o
(o)

30 32 rUH Jo

Oﬂ. l")‘l lO
N _IE.

o= A O [ N
23

moro e N v

3. WO|HA H[E}RI Shat

ol A uetnl 24 XY A= Table 30] et
Wdth 2= ol Alo A B-carotene AEEA| E3kom

H|EFI By, B;, Bs @ CE ERI5I3Ith HIEI B, B;9] o2
ZA molHAlo] Z}Z} 0.18 mg/100 g, 1.51 mg/100 gO & 3|1
ol ¥l SRt Eorow], 53] wer B,o] gL 94 gol
B sl 24 olujAlo] 45 R SES Mol §o)4
AolE HATH(p<0.001). B2} C= A HolHAlo] zpz}
0.28 mg/100 g, 2.34 mg/100 g©. 2 ZrA oA K} 5-2]4
08 £ TS UEHTH(p<0.001). 2Z&olA It
gk 20199 =7HEE AR TEY HolH A= B
AEEA S HERl B, B, ¥ By 247t
0.097, 0.262, 1.84 mg/100 g& EdI= A sty oH,
HIEH] C 3tfo] HEEA Yot & A} Zpol7} St

carotene©|

Table 2. Mineral content of different cultivars of enoki mushroom

White enoki mushroom Brown enoki mushroom t-value

Ca 8.18+0.76" 3.39+0.93 6.910"

Cu 0.93+0.01 0.65+0.01 33.560""

Fe 11.49+0.13 13.30+£0.38 -7.740"

K 4,132.40+46.99 3,389.65+6.42 27.129™

Mineral Mg 127.58+1.86 156.73+0.86 -24.628"
COIIlpOSlthIlS %
Mn 0.52+0.01 0.50+0.01 3.265

(mg/kg)
Na 22.59+0.18 18.07+0.64 11.787

P 860.27+6.96 819.84+3.04 9.230"

Zn 5.09+0.08 6.44+0.19 -11.172™
Se 0.12+0.03 0.14+0.05 -0.577

! Results are presented as mean+S.D. (n=3).
2 Significant differences are indicated as: »<0.05, “p<0.01,

ok

p<0.001.
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Table 3. Vitamin contents of different cultivars of enoki mushroom

White enoki mushroom Brown enoki mushroom t-value
B, (ug/100 g) 0.160.02 0.18+0.01 -1.555
B; (mg/100 g) 0.34+0.01 1.5120.01 -295.289""
Bs (mg/100 g) 0.28+0.01 0.1540.01 47391
C (mg/100 g) 2.34+0.01 1.09+0.01 85.468™"

D Results are presented as meanS.D. (n=3).
? Significant differences are indicated as: ~p<0.001.

o] H|ehlo] W, AkA, 74E 5 o2 7HA] Q1) o5 JF
= W= EQPYR RO E n|E R YA kol ¥
3lollE 7HFsAdol o, MAlR+= B A& Hlsto] 23]
Astar, oharst ﬁiﬂ ggo] ol A4 9 xZo] ¥3s}
U7] wizoll BIEr1S] ghpoll 7
%E]-(Jhune S 2011).

4. TOIHAL| XIZHAF B2
28 olul Al B 24 ol Ao XAt P B 2L
Table 4°] YEFH AT}, A ol Ao A F 117FA] 9] #]

Hhato] A&, 7hE]AKcapric acid, C10:0), Tu]EAF

AR 70% o) RIS oW, EESHAARI 2=H
Ak(linoleic acid, C18:2)@} &1} 2]=d Ak(linolenic acid, C18:3)
o] | BESAHALS) 89% |4 AASIL, B ol
HAS] U el HS 4023 me%s 24 Polu|A
(32.90 mg¥%)Ett §oF o7 =Qkth(p<0.001). ESFAHFAL
FollA= 7P =2 Q1 LU EANY] %, 44 folH Al
(24.00 mg%)°] A o] A1(23.60 mg%) Tt =2 o]
=H5]9lot} QoH 9] zpoli= g9t = Eahx|HpAto]
g2 24 so|HA(35.23 mgY)e] SM "30131*%(33 50 mg%)
25 SLort 917 Aol AsLom, $ #EH e

(palmitic acid, C16:0), &
(linoleic acid, C18:2)2 A|J3t B E AHFALS e
UERH QLT DA} Z2A) sfo A1) = Q3 AHHAto 2 % °1E‘r(Sande

| AHoleic acid, C18:1), =4t SIpS)
PERRE S

r‘/Hp<001) ‘ﬂxﬂ 7<HHHHL ‘ﬂ%iwar 5 aﬂﬂ/&,
2 ZlEdibo] 2 S vEtdle A2

= 01-;;]

=3 2019). Saini 5-(2021)2 Ho|HAlS Z35t
= ESAHARQ] o) E AK(palmitic acid, C16:0)0] XX 2Z35} 15719] WA=l AR BASE ZAutg gsgAito] 714
Table 4. Fatty acid contents of different cultivars of enoki mushroom
White enoki mushroom Brown enoki mushroom t-value
Capric acid (C10:0) 0.53+0.06" 0.6340.15 -1.061
Lauric acid (C12:0) 3.77+0.25 4.83+0.32 -4.525"
Miyristic acid (C14:0) 1.97+0.12 1.67£0.06 4.025"
Pentadecanoic acid (C15:0) 0.87+0.06 1.07+0.06 -4.243"
Fatty acid Palmitic acid (C16:0) 23.60£1.14 24.00+0.26 -0.594
compositions Palmitoleic acid (C16:1) 1.67+0.12 1.17£0.06 6.708"
(mg/100 g) Stearic acid (C18:0) 2.77+0.12 3.030.06 -3.578°
Oleic acid (C18:1) 10.03+0.49 10.50+0.26 -1.444
Linoleic acid (C18:2) 75.97+0.91 76.80+0.66 -1.289
Linolenic acid (C18:3) 40.23+0.85 32.90+0.26 14.260™"
Nervonic acid (C24:1) 1.33£0.06 0.97+0.06 7.778"
Total saturated fatty acid (TSF) 33.50+1.15 35.23+0.49 -2.393
Total unsaturated fatty acid (TUF) 129.23+1.38 122.33+1.17 6.612"
Total fatty acid 162.73+1.69 157.57£1.65 4731
! Results are presented as mean+S.D. (n=3).
2 Significant differences are indicated as: »<0.05, "p<0.01, ""p<0.001.
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l

O PFS Uehhglon, Wolua F Aupare] 49.9%S
AL A R B EA] 71 S Bl
161.9 %% Uiehfio] £ Q1 Aol SARtEOLY, e

oA tha Zfol7k Qigieh. MAle] A 24T el
Aol A2 FEaL ohuizh 7152t Al 5 84
9 9% 5 ol 891 oef 2ebd 5 Uk R0 Htd
G, o] BH5eEIol Sl AN of 13 T 5 23N
MptolHE B4 HAE A7 Ale She] E80] B Ao
2 A7,

5 #2 & Z2Hzs ¥ E2tE0|= &

o] wE F FF9] HolHA FEE A4St 4L
H| W 5E7] Jsted 70% HekETt 70% ole-Z, 70% oAl EE
o]gslo] F&3519 0, AT} Table 59 LEFH QI A A
o H A O] 482 3224-41.10%2] HYZ Uehton, 34
oA Q] 7L 70% HERS, 70% oErE, 70% oAl E 40
2 =4 &0 Yo, 24 folHAL 70% g,
70% HEtE, 70% O E 02 £80] £35S FIstth
22 ol A Q] 70% ofEHe FEE0] 41L10%E BE &
E 3A 7W £ $ES Ueilon 4 folwAl 70%
oetE FEE41.01%)7 SAHCE [F9A<] Atol= ¢l
Thp>0.05). Z2 Po]HAl 70% OFA|E FEE(32.24%)°] 7}
Z oroi} 3 o uAl 70% OHHE FEE(32. 61%)?}
oA Zpol= /IATHp>0.05). wHEhA 70% ofgh-2-2 o]
HAS FEoted a04Y 208 el w4 3RkE
2 AA FASH F HEHQ] SFEREA AEA ] 9
=] Q= 22 AHEEY] shE EetE ol &, B,
EAoRd, B4t 9 71|71 So] sjestth(Choi 5 2010).
5] W A2 catechin, quercetin, rutin ¥ naringin 52 $H7-5}
At ol F&ol2o A olE AP R {fitas
GOl A3 Tols 715 5 A FAEAY dT

H Jlm r$ Sha ﬂﬂ

Z7FA th(Maxwell SRJ 1995). &

Z=Z aujo]| wE A mfolyA

I 24 oAl F EejHlE B SRt ot S &
4Rt A= Table 50 e It} A BolHA Y] F &2
W FHFS 9.37~13.88 mg GAE/gB] Wz Uehgon 3

8 ol M3l 0% ke 25

Z50] 13.88 mg GAE/gO.&2 7]—11'

O YL vEhiiort §ulo) HE AA Holu sl &
£ Aol SAHOR 911 Aol Gsichp>0. ™

24 ol H Al 70% ofehE &

£E0] 937 mg GAE/gC.& 7}

4 oot o] mhE 24 oA £EE Aol F
_g_a]jiﬂ olal: Sk 57;]]%4 oz 0_,];<4o] ;q.o]‘_ g}\gi
(p>0.05). AA| Bo|H A F EetH ot FFZ AT

A3}, AA| 0.74~2.86 mg QE/gOZ F

Eus ol vlsy

O QI 24 ol Al 70% ek Z&Bo] 286 mg

Qg tE FE&°] vls) &2 ¢

%]:Q_ q—]q—LHOJ 01:151 71-AH

EHO‘IH'}H 70% OME zzﬂ_q_ TI'—:{X_]O] Z]—O]‘—- %io_]q_

(p>0.05). 214 sJo|HA 70% HEHE =

Z50] 0.74 mg QE/g

o7 7Pt w2 FE UEW It Ryu 5(2018)9] A
A oAl EetE ol & FHE2 2050 png/gQ 2 7= o]
B o7} =2 7k vehfo] o]7} 9191t} Middleton &
Kandaswami(1992)2 &2} leo| =4 &4o] 3lshtxo] u}
g 3} ofehgof tist &a =7t ettty B 15kt
EetE ot T Aol= 7 HAluit EgtH o]
=49 gehtxo] 9t A3tE A= Ert. Non flavonoids®]
gFo] flavonoids TFETH o1 HE SHES FE52 &

3} ofehge] 34 o] uhet 55

golth thackn 2o

9Ith(Cho 5 2005; Kim MY 2007). WebA] 2 QoA B4
9] —ﬂ-iio] glefo| & Z8 9= SRt UG 43RS
UE= A& HA 9] non flavonoids 51} &5 XA} 3
Z 8o wet &= AR Zpold 7]Qlgt Ao R AR

e,

Table 5. Extraction of enoki mushroom with 70% methanol, 70% ethanol, and 70% acetone: yield, total phenolic content

(TPC), and total flavonoid content (TFC) of extracts

Sample Yield (%) TPC (mg GAF/g) TFC (mg QE/g)
70% methanol 41.01£1.37%" 12.44+0.95 0.74+0.01°
White enoki mushroom 70% ethanol 39.34+1.71% 13.88+0.69" 2.41+0.02°
70% acetone 32.61:2.87° 13.44+0.66" 1.93+0.08°
70% methanol 35.61£1.37° 9.68+0.41° 0.98+0.08°
Brown enoki mushroom 70% ethanol 41.10+0.72° 9.37+0.26 2.86+0.02°
70% acetone 32.24+2.02° 9.43+0.90° 2.7940.04°

Y The extraction yield was calculated as % yield=(Weight of sample extracts/Initial weight of sample)x100.

? Results are presented as mean+S.D. (n=3).

**Means with different letters in the same column are significantly different at p<0.05.
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6. DPPH ZIC|Z ANs &AM

A ol A Ad T whild 53t Agoto] AlskE 4o
7171 4% ARtz FolA DPPH 2tzd-2 Hepiog
F&/go] w9 QP = o] S17] wiiol 7129 HA &2 A
FAreE £4 Ao o] &5 1L Qlth(Halliwell 5 1992). & &
oA % &ufo] wE Wo|H A9l DPPH 2td AAG
2 233 A3 Fig 19] Yttt iz 2 AHEE
ascrobic acidE 100%= AL o 70% oErL, 70% H
gZ, 70% oMl E F&E9 DPPH 2|z 4452 A
oAl 27} 68.1%, 76.4%, 68.3%H o5 ZA mjo]HAlL
Z}2} 66.2%, T3.6%, 72.5%AT}. Wo|MAl 2EEo A AL
BHA|Q1 ascrobic acidEth W2 A5 YEUHIH Ryu &
(2018)9] Aol W= Wo|HA P4 FFF E7T ascrobic
acidth WS Fo 4AA%S Ytk B35k Kim
5(2001)9] Ato] w2 Wolw Al DPPHO 9]§t HA}-g-of
52 ST A HoA dSeFEEETE JBE &
Eo] HAgolso] Sotttal Bastoirt. 34 sojH A
3% 70% #0471 2 DPPH 4&A /o] Uehyt
I, 70% oMM E FEE0] 70% e+ FEEH T} &2 DPPH
gz AAsE YEHIAT F98% Zol= AT
(p>0.05). Oh 5(2010)2] Aol = 6852 AEAE ©|
£oto] AL 84 FEES YA FeSO2F H0,0 9
3 71149 9 At £AF-S W]k BYE Aot
AHEA HAF 80%, AT 65%, ZAF 25%, FAF 1%
2 Uehgon AR 7P w2 A5 A4 558 529
3, HAFOAE oA, ekSol A, BIHA 0= =
A Yer, ol Aol HARF FollA Ast ®HA] &3kt 7t
#} =9k} y B 159 tHKim & Han 2005).
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DPPH radical scavenging activity(%)
N
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Ethanol extract Methanol extract Aceton extract

Owhite enoki mushroom BEBrown enoki mushroom

Fig. 1. DPPH radical scavenging activity of enoki
mushroom extracts. Error bars represent standard deviation
(n=3). The superscript letter (*°) represents significant
differences among the samples at p<0.05.
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7. FRAP Shtsls &M

FRAPZ FeE TA7]= P& o] &3 HHozs 22
pHOl|l A S-AA o Q) ferric tripyridytriazine(Fe’" -TPTZ) &
A7} ferrous tripyridytriazin(Fe2+ -TPTZ)2 SY== AL
o]-&35to] A HETHKim 5 2011). AH| Po|HA ujg =
ZE9] FRAPZ Fig 20 UEHQlch & A+9] 232 24
oA A= 70% Mgk F55°] 0.568 mg/g extract=
7 =2 S8 E H S oA = e 5
EE0] 0510 mg/g extractZ 2 TLHE A5t T4
oA Y] 70% oA E FE=, 2 oA 70% et
= FEEL 10% olE FE2E2 194 Aol7t it
(p>0.05). Choi 5-(2021)> o|HAl ofetZ F=ZE2] FRAP
24 =74 A, 70% o

Ol

e 55014 03109 SBEE
Hetfiglon =& 89 g ol 7S Ha
sh= Aol Aokl Huskgith T12fu Kang HW(2012)2
dto] oletH WolMAL 95% e 2EEZ 2531 2
7} 0.48620.05 mM FeSO4 eq./mg extract® Of|&H-2 F&E0]|
Tt #oolE =2 SHES RISk o= oHE &
2 A 22 o] B2 33 wee] 2folg} o] Y= A
07 AtgHth £ A9 2= oA HgE ¢ ost
& FEE0| w2 a7E Rlstg o FASHAIZA 7Hs

3 AABFAH.

Yol Al FEE9] At} it FAkS 479 g
HAE 245t 1 2TE AAF0E e At (Table
6). DPPH 2tt]Z £75-2 & EdtH ol & o] rgho]
073302 7MY &2 29 AHAA(p<0.0H)E YEH AT

0.12
0.10
0.08

be

0.06

< b £
c
0.04
0.02
0.00

Ethanol extract Methanol extract Aceton extract
Owhite enoki mushroom B Brown enoki mushroom

Frap (TE, mg/g)

Fig. 2. Femric reducing antioxidant power of enoki
mushroom extracts. Error bars represent standard deviation
(n=3). Different letters (**) represent significant differences
among the samples at p<0.05.
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Table 6. Pearson’s correlation coefficients (r) among
TPC, TFC, and antioxidant activities of various extracts
from enoki mushroom extracts

TPC TFC DPPH FRAP
TPC 1 -0.184 -0.113 -0.031
TFC 1 -0.733"  -0.463"
DPPH 1 0.141
FRAP 1

Y TPC: total phenolic contents, TFC: total flavonoid contents,
DPPH: DPPH radical scavenging activity, FRAP: ferric reducing
antioxidant power assay.

? Significant at “p<0.05, ~p<0.01.

FRAP &/d2 & ETtE 0| 3FH(r=-0.463)2} AT
£ UEeH(p<0.05), ¥ EHE2 F ZHgER0|E,
DPPH % FRAP 2H4 7o) Abah =

£ A+ 2= Yol FEE Ao F St kolE 4
F9] DPPH, FRAP &/ 4 43}, &
AZYEth B3 &0 23E oE g °
Zhgol ool FAkst &do] EEbkl Ao R gZtEo] 9 <
7t 298 Ao= woH

£ ATAE 2 Wolw st 24 Yol ste] FU
w3t PASE BHLS B3] SR BE Ho|S vlwetn
Bo1soict. T4 ol ul st 24 ol uA B S8 4P
o] YIHHRE F i AAstglon, 2uumd, ot
2 Fe 24 Poluslo] B 23R, ZXH, Aol
F 24 goluisto] $A ekt 2712 4 F 4, ot
TES AN BF, 24, 9L W L HESL BE I
o

=

3k 4, 3]
HolwAlo] =& S etttk HE B, ¥ 2
o Alo] 0.18 mg/100 g0 & S oAl Tt =tom,
53] vt B:9] 2 24 ol Alo] 1.51 mg/100 g
2 A oA 458 =2 S Ho] {294 Zfo]
£ EAtH(p<0.001). HIEFY] Be2} Ci= 314 mo|u|Ko] 24zt
0.28 mg/100 g, 2.34 mg/100 gO & Z+A HoH Al Kt} 59| 2]
O £& TFE YEHITHp<0.001). ol A9l 8 A1
Ah2 sgl4l, Eu|EAL dut 2lsdldbe]glon SA o]
WA SAAE Shgo] 24 oAl E T £3Uth & &1
iz 9 EetE ol g2 77 SA oAl Q] 70% o

Z25(13.88 mg GAE/g), 24 Ho]H A1) 70% of|eh-2
£(2.86 mg QE/g)oll Al 7H =2 S HIth. DPPH
Z AAs B4 Ay, 84 golwAl Y 0% HighkE &

O e o
I~

LA

i
Mo
B>
N
or
)

[e)

] 764%2 71 =8 AL B ATHp<0.05).
FRAPLS ZH4 mo|H|A9] 70% Wete 2&Eo| 714 =2

o, I oA O] 70% otNE FEE, Z
A wol A9l 70% ofehE FEET 70% O E FEES
FA Zol7t gl e UERIThp>0.05). TS Bo[HA
FEE9 4% & EgtE ot -2 DPPHS} FRAP €4
SolAol BWA 7} = Ao Z SIF It ol3t A=
oA Q] AR HE AEZ ARSI HGsi
Aol TS Sote] 3 2, GAE ot fE B
Uaste] A2 A9 7 2ARE Aot T
Z Aoz 7gHc}
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filo
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SEATARIEA =
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