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Analysis of physiological activities of wild Flammulina velutipes
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ABSTRACT : In this study, for the development of useful food materials, the proximate composition(total carbohydrates, crude
fiber, crude protein, fat and ash) and biological activities(electron donating activity, total polyphenol contents, ACE inhibitory and -
glucosidase inhibitory effects) were determined in the Garlmoe and the four wild Flammulina velutipes. As a results, the dry matter of
mushrooms contained large amounts of carbohydrates, from 65.9 to 70.5 g/100g dry weight. the wild collected Flammulina velutipes
proved to be an especially good source of crude fiber(7.9~18.1 g/100 g dry weight). Crude protein, fat, and ash contents of the mushrooms
ranged 17.1~21.3, 4.1~5.2, and 5.7~8.4 g/100g dry weight, respectively. The electron donating activity ranged from 63.35 to 69.31% and
total polyphenol contents ranged from 9.83 to 11.14 mg/g in these mushrooms. ACE inhibitions were high in Garlmoe and CBMFV-02
strain. [ -glucosidase inhibition was the highest in CBMFV-01(46.56%) strain and lowest in Garlmoe(15.91%).
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AR FEHAIE(Agaricales) 4-©]ZHTricholoma—
taceae)ol £3h= WU HA(Flammulina velutipes)< =
S5t uba} 3, AgEE 2k Qlof =, AN, A=, A Sl &
WA ARS-E] 3 QITHLin et al, 1974). WU A2 winter
mushroom®| 2} 4e] A Ql=t o] = FHFH A ZFA A
7} 4~12 Tof Aol A A= Aol A= 11~4
Ato] o] A of| WAYsH= 7 of] 7] Q1gteHTonomura, 1978).
WolH A Pl A ol |ThA et EEleH, A= H
Ao ZA FEX Y F 53| ofA|otof| A Ho] AfufE| AL Slrk
(Chang and Miles, 1989). YA+ A8~ #|31 H]ERY,
nd, ©hA ) Speshs, ohd ] AR £ vade
2 437t 7k MRl

WAL PolwAlolegtile Euen, GA+tF &
FHAOPY ol Folatol &5k, HAE AA IS W
MRG0 dFolt, WUFHALE Z2E= AY gle
H|E B1, B2 % Ho]4l, o] o] H& Eaj gt oh-k
6] QJtHThe Korea Nutrition Society, 1989).
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2007), o} Al (Hong et al., 2004), Z=el2]| A (Kim et
al., 2004) o] 9lom Aejg/dol H3t A== o
AL microwave = & A4 =HH(Kim et al,, 2003),
Al A Y] A28 (Yang et al., 2002), oM Al &5
o] Ak A TH(Jang et al., 2009), QA A Q] ACE A8 &
THChoi et al, 2001), FAIHAZHKim and Nho, 2004)}
A A(Kim et al., 1998)2] o —glucosidase 24| A 1}of
TW3E AFE7E Ut 2 Aol A= oA WU ALY Uuk
AR A S BT EA AFANEA Y 7S
Sl =

Mz $ Y

Mz A

= Al o) ARE-E WAL o) 22 Z ] (Garlmoe)
ol 5 AME-5+% 2™ (Kong et al, 2008) YHA| 458 5
Aol A =38k o WU WAl 4% 0= 747 CBMFV-
01, CBMFV-02, CBMFV-03, CBMFV-04% YEMJ I THZ]
5, 2009). & A 5 A fA4o Bt HE AR
Sigma Co.(USA)]| A 7-913}% 2.1 angiotensin converting
enzyme (EC 3.4.15.1, from rabbit lung), @ —glucosidase
(EC 3.2.1.20, from Bacillus stearothemophilus)< A&-5}
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(Avantec No.2)= of2sto] ARg-s13lch, AA}s-ol 5, T&
Hix, ACEA e, @7 ol 52 o3t =59 A=
ARE-SEo] EA I oM FETE-S FE N A of| ARESH Y
7 A=l digh 138 & 48(%, d.b)=E HEFH STt

HAS0s

A5 52 Blois(1958)2] & Mg 5ol S 453t
Z, 7} Al 32 AR 0.2mLe]l 0.4 mmol a ,« —diphenyl—
2-picryl-hydrazyl(DPPH) -89 0.8 mLE g1 vortex3t -
105 ZoF WFx| 3} th2 510 nmol| A S90S A3t}
AR =L o Ao g YeEglon R pIEs 25
&& AMgalot,

CA[;: - SA

Electorn Donating Ability(%)= ~ % 100

Abs

C.» : Absorbance of Control
S : Absorbance of Sample

sELH=E
ZZ 89w 2 Folin—Ciocalteu’ s ol
A5} th(Slinkard and Singleton, 1977). =, Z+z12]
= 0.1 mLof 355 8.4 mL2} 2N Folin—Ciocalteu” s A]2F
(Sigma Co.) 0.5 mLE 713}l 20% Na, CO 1 mLE 78}
01 IAIZE A3 & 795 nmol| A SEES A6 ®
248 garlic acid(Sigma Co.)E ©]-& 01'01 F= -8R
IOOmg% stock solution A %3+ 3 20, 40, 60, 80mg%”7}
=2 5 45k] 245ttt

%)« *
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ACE sz

ACE A 3l| %= 27%-2 Cushman and Cheng 2] ¥ (1971) 2.
2 A3t A7 e g &3 WUE A =259
< ACE Aaf-gH o= ARg53Itt 0.3 M NaCl& 313t
0.1 M potassium phosphate buf fer(pH 8.3)°]] 7]& 5 mM
hippuryl-histidyl—-leucine-&24 100 x L2} ACE(0.2 Unit/
mL)-&Y 80 1 L Y A3l &4 100 ¢ L& Egtatelar, i
T= A8E 4l 100 ¢ Lo 745 H7hste] 37Cel
A] 30 B7FHEFS-A]7] 3L, IN HCIZ: 250 ¢ L @ 7}8le] vh--2
ZAA171 F 1.25 mL9| ethylacetateES H7}5} Sttt o=
vortexing 3t & Y41 E2]5}0] ethylacetates 1 mL< 35}
of AR &, 557 1 mLe J7Iske] a4 ofsf 713
ZH¥ E2]49 hippuric acidg 280 nmof|A =S 4
st oh3ak -2 Ao 93 ACE Asl|=g A4kt

ACEinhibition(%)=(1 -

HAG7}55-S Wenling et al.(1996)2] HH o 2 =A35}9
t}. 712 20 mmol maltose 0.08 mLe} A& 0.02 mLof a —
glucosidase A4 0.02mL2 7|5} 37T o)A 20871 HE-3-
A7) 3L, HE-8-90 0.02 mLe| glucose A& kitQl Quantichrom
TM Glucose Assay kit Reagent 1.5 mLE 7}sto] #+= =9
Al 87 HEGA 7] AL 427 WZHAIZ] 3 A glucoses

510 nm SF=o) A SAEHAE ohaah 22 Alof] o8] &
FotsS ot on gxtRe SRS AHSR

_Ca=Se 109
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Inhibition(%)= (1

C..: Amount of glucose of Control(ppm)
S. : Amount of glucose of Sample(ppm)

JupgEo I 13}
Zeh, oAl WU AY] UubAR = Rohalz Fleko
17.1~21.3%, ZA4 3o 2

4.1~59%, Z3)|5 3lFe
5.7~8.4%, EtrolE $aFe 65.8~70.5%S YER Qo
25 SRS 7.9~18.1% S YERITE o]+ Ko et
al.(2007)0] U5 wAl Q] dubgdsofl sl Wk Rkl
2 ek 27.5%, ZAW Tk 7.0%, 23 BEEF 7.0%, T4
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Table 1. Proximate composition of various wild Flammulina velutipes mushrooms

(Unit: g/100g dry weight)

Samples1) Crude protein Crft;?e Sugars CarbohydratecrUde ibor C;gge
Control 18.9 4.9 56.1 14.4 5.7
CBMFV-01 19.2 4.3 61.2 7.9 7.4
CBMFV-02 20.8 4.4 59.2 9.0 6.6
CBMFV-03 21.3 52 47.8 18.1 7.6
CBMFV-04 171 4.1 62.3 8.1 8.4

1)Control(Garlmoe) ; one of the commercial Flammulina velutipes

CBMFV-01~ CBMFV-01 ; Wild Flammulina velutipes that were collected in the region of Chungbuk.

Table 2. Physiological activities of various wild Flammulina velutipes mushrooms

Samples” (%Y,‘.Z‘%) E(E/i)A Tif#@?'tfﬁge/gf‘ ACE inhibition(3) ’ @ﬂ%ﬁ%ﬂ?ife
Control 32.04+1.072 63.35+6.22 11.07£0.46 72.91+9.62 15.91+2.83
CBMFV-01 32.45+0.26 68.89+1.90 9.83+0.30 69.09%16.14 46,55+12.42
CBMFV-02 31.00+0.68 69.31+2.26 10.87+0.55 71.44+3.66 2571+11.16
CBMFV-03 32.50+0.28 69.06£1.10 11.1440.40 65.01£18.16 27.31£11.15
CBMFV-04 32.63%0.12 65.89+3.66 10.71£0.50 64.18+5.66 27.02+6.65

'Control(Garlmoe); one of the commercial Flammulina velutipes

CBMFV-01~ CBMFV-04; wild Flammulina velutipes that were collected in the region of Chungbuk.

2 Values are mean % S.D. of triple determinations

AE=EH AL HolF(HFARS)Q! oI Al (Pleurotus
ferulae)®] YRMIEQN 2 A 1.8%, 2 14.9%, T
= 63.1%, 3% 1%(Z719, 2004)0] vlsl] =tk 2l g5k
I} 3] o] & Ao 2 UE o U Kim et al.(2004)0]
B g Zelg| Al (Pleurotus eryngii) @] QHHIEQ] 24
1 1.8%, 22 30.2%, 35 5.16%%}; B0 w 2ok
2 e W 2 A ShES =2 A 02 UEyT

O WU HAS 20X B2 &3 T &5 ALt
3 A3} 31.00~32.63% % BIAZE 2 2fol= A9 gl Ao
2 U, o9} -2 Aiks HUHE AL microwave S
o83t FE&x 1 A3} Ao =2 2 AFEE
2891 37.51~51.98% Xt} W& Zlo|w(Kim et al,
2003),Yang et al(2002)°] HUHFHAE HetE= =253
O] 52 S L E Al0] 38.1%, A HUHEH A 0]
43.9%% 2 AFAute] Hls) =2 g Uetiislen, &
AL 15.9~19.5%, e8] A (Pleurotus ostreatus)<
16.9% “YupFH Alof vls)] -2 7S yety it oo 2
o] WFHA Y] & &2 S o] wet o
2 Zpol7} Sli= Ao 2 Ueit o) o2 wAlof vls) =&
F2F &S Uede A2 U wslo] 7k dak &
AIES ¢ @ol skl 7] WiEdl Ao = HhEr):

(Yang et al., 2001).

NG

op HUFEHAS 2 550 It DPPH=E 574
3t ARl 52 63.35~69.31%S e SI=d], o]= 3
U HAS microwave I £5 S0 2 23S w9
HAAgo50] 22.12~32.06%2t= Hilo] H]af =2 Fho]
THKim et al., 2003). o]} o] W AlS: okst £31
HA, “ERE A 250 A2 FEEY st 5
7kgtol| what STk AoR delA o 2259 F
% 6.4 mg/mLolA] 42.9~81.8%= UEFY It Yang et al.,
2002). T3 Jang et al.(2009) Ho|HAl &5 FA&
et ofid Aol A At E I} Ql=AE TBA #F, dH4kst
B A T oheFs 34 S B8l HES A 4k
S Yetl= FAIA ] B2 B X A] FAITE B33}
H AR WA SRS Hof HAPASA R A 9] 7HsAdo) =
[e]

e R T TEYHEs £4% 271 9.83~11.14
mg/gs WERH ST, o]¢t 22 A= Yang et al(2002)<]

2 353 5 FEYYe2
=A% A7 8.38~9.26 mg/go] itk H o] H]sj ozt
T2 goly & Aol gle AR YegTh vhde] 3
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oM A& microwave &% & FE S 24T A1}
0.14~3.82 mg%= oY WUHFHA EFEEolA 10044
Ol =2 FHS UESIT) o= Y59 e E =&
59 Zfolof ok Ao & TE| Qi) WUHEH AL
Al(Lentimula edodes)®] 6.27~9.11 mg/gel B|3l =& 7k
< YeRi oy “er2|WHAl(Pleurotus ostreatus)®] 15.7
mg/gell Hlal W& ko] )lth.(Yang et al., 2002).
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ORAY WU A o] 1 E 9t Y-S B4 A vk 3 29}
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I} ok, ks 550 A WA ACE A5 &
Ao] UPu Aol )] of7t w& A0 R,
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o e Ao AztE
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o5 63.35~69.31%2 AR 2 2jo|7) gl Aoz
et on, FEZ8oE Tk 9.83914] 11.14 mg/g= o
Z2F FARSHATE ACE A= o219l 2= oAl
I} =729 CBMFV-027} 2+2F72.91%, 71 44% % 22 3¢
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46.55%= 717 w2 ghS YERY Sl
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