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Analysis of antioxidant activities, beta-glucan, and nutritional
contents by different strains of Volvariella volvacea

Gi-Hong An, Ji-Hoon Im, Jae-Han Cho, Ok-Tae Kim, Jae-Gu Han*

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

ABSTRACT: The hot-water extracts of four strains of Volvariella volvacea [Vv (KMCC04386), Vv-Chi (KMCC04382), V9-21
(KMCC04380), and VG-19 (KMCCO05115)] were prepared to determine their antioxidant activities, A-glucan content, and
nutritional content. Among the four V. volvacea strains, Vv strain showed the highest DPPH (2,2-diphenyl-1-picrylhydrazyl) radical
scavenging activity (23.7%). The highest total polyphenol and total flavonoid contents (8.17 mg y/g and 3.46 mg QE/g,
respectively) were observed in the Vv-Chi strain. The ferric reducing antioxidant power (FRAP) and reducing power were
significantly higher in the Vv-Chi strain compared to those in the other V. volvacea strains (p<0.05). There were no significant
differences in the nitrite scavenging activity among the four different strains (p<0.05). The A-glucan content in the four V.
volvacea strains ranged from 15.13-16.07%, and the VG-19 strain had the highest S-glucan content (15.73%). The VG-19 strain
also had the highest total amino acid (986.8 mg/kg) and essential amino acid (369.3 mg/kg) contents among the four V. volvacea
strains. The results of this study showed that the Vv-Chi strain exhibited the highest antioxidant activity, while the S-glucan and
nutritional contents were higher in the VG-19 strain compared to those in the other strains of V. volvacea.
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M = sFto] ™ (Chen ef al., 2003; Jang et al., 2009), A A7

ZOZ 1004 7 ool F, oFF Sol &N AUk

EWA (Volvariella volvacea) FH A3} (Pluteaceae)®ll (Chang and philip, 2004). ©] MA& F=2 sZoA] Zul
&3l A8l R dy Y ofgdd] A H3 e 27| o] ¢7] wEel B2 WA (paddy-straw mushroom or
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Sth(Lee et al., 2011). THAL] A} AL 32~35°C]
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Table 1. List and origin of the strains of Volvariella volvacea used in this study

Strain KMCC# Scientific name Origin Collection

Vv KMCC04386 Volvariella volvacea China  National Institute of Horticultural and Herbal Science, RDA
Vv-Chi KMCC04382 Volvariella volvacea China  Chungbuk Agricultural Research & Extension Services
V9-21 KMCC04380 Volvariella volvacea China  Civilian
VG-19 KMCCO05115 Volvariella volvacea - Gyeonnggido Agricultural Research & Extension Services
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Hell thgh A7} A &R Kt Th(Park ef al., 1974).
WAL A A AAIFeZE AZF Ak ZAdA 59
£ 21X} YA TH(Chang, 1999a), BE82 oA
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== ATH(Cho et al., 2013; Choi et al., 2010). =L
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FF7to] WA FEEAA B HIoH, d5F
FAS A AL o] Bt E ) Q=AW (Etsu ef al.,
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(Cheung et al., 2003; Fu and Shieh, 2002).
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HE9F(KMCC, Korean Mushroom Culture Collection)
2 KMCC04386°19, #54 Vv-Chie =¢dod 5274
&9 WAlZ REFFEA #KMCC0438201H FHE 5
71e9E Fate] SolA S #Fola, #5 V921
2 SHYA ST WAl BEFTE KMCC04380°]
w WIS Fote] FolA T #501a, VG-19%
A7NEsU7EYozHE EYre g ol I
Ez}3}8 A HEAFFE KMCC05115°]TH(Table
1

=
z
P

3HE- 0 2 Y3, FEAL dAEE s
Ao, NS 375571 (EYELA, Japan)E ©]-&-
st F=3ATh. 55 SNEE HF | mgmlE 3
Aste] 7k AP AJEEA ol o] 8313t

i

DPPH ZIC|Z
activity)

DPPH (2,2-diphenyl-1-picrylhydrazyl) 2tt]Z 27184
< Blois (1958)°] W& wdste] A3, aiks}
8% F2 o]&x+= DPPHE E4 U ojde shis)
3L 209] polyhydroxy 833 slghE, Wk ofdl®{ 5ol
ofs) ghd=]m ojuf) gir]Ho] LAE o] Fe o] Ay
He FeE FHEE ol&dtd ST 99.9%
methanol®l] =<1 0.2 mM DPPH solution 0.1 mlo] z}
ZE 0.1 ml$ 937 1027F EFsidich. 28l 9s 2
gk AdEfollA 307F Aol A RESAIZI F Multimode
microplate reader (Varioskan LUX, ThermoFisher Scientific,
Inc. Co. MA, USA)E ©]-&3t4] 517 nm®| 3pgolx 53
=8 Zgsiglon, AT MAstTe FYEE uE

£ (%)= HeEPA3IH

27{s &3 (DPPH radical-scavenging

& E2|H|= &2 X (Total polyphenol contents)

% Zg)9E S Folin-Denis (1912) Wl 23l
=435kt 2 A 25 0.1 mloll folin-denis reagent
0.02 mlE 7}8kar 357 AANAT. T F 1% Na,CO,
0.16 mls H7ietal & ek Fol 458 7+ kg A1%1
< Multimode microplate reader (Varioskan LUX,
ThermoFisher Scientific, Inc. Co. MA, USA)E ©]-&-3}
750 nm ¥FolM FHEE SAEAUT. A8
% ZY¥E &S gallic acid (Sigma-Aldrich)2]
Aol N9 F3% 4% ddstd s=5 A4
°m mg GAE/go 2 JeERTt.

£ ZEflE - 0|E g2 £H (Total flavonoid contents)
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-
X
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% Zg}Reo|= g7FS Xu and Chang (2007) Wl
oJste] ZASATE. 72 WA FEE 025 mlol FF/FT
1.25 ml& 7}3 & 5% sodium nitrite 75 /S Eg+a}
HESAIZTE, Hhgl2 A20x 67 52t A
10% aluminium nitrate 150 @5 7}kl 5% &<t Ht
AATH HHgHLS 1 M NaOH 0.5 ml9} 75 2.5 ml&
7rela E3E H Adeold 1027 FA3 ¥ Multimode
microplate reader (Varioskan LUX, ThermoFisher Scientific,
Inc. Co. MA, USA)E ©]&-3}o] 510 nmellA] 3455 54
sigth AlEo] 23 £ FotE o= FFE quercetin
(Sigma-Aldrich)®] EZ=Ae] Age] F4= 247e

Y ste] FEE AHHAO mg QE/gOE LiEhAIT,

o o J & -

& skl shisls S (FRAP, Ferric-reducing antioxidant
power)

FRAP (Ferric-reducing antioxidant power) =742
Benzie and Stain (1999)°] #ol &3t 431t g
d8e A8 1814 300 mM  acetate buffer (pH
3.6), 40mM HCI®| €3l 10mM 2,4,6-tripyridyl-S-
triazine (TPTZ) €<, 20 mM FeCl;-6H,05 72} 10:1:1
(viviv)el Bl &= E3 H 37°C ez 7123 A
& FRAP reagent2A] AFE3IATH HAIZEE 200 4/ (1
mg/ml)ol] $12] FH]%¥ FRAP reagent 3.0 mlE &33 ¥
of 37°CelA 307+ WH&-A1Z1 & Multimode microplate
reader (Varioskan LUX, ThermoFisher Scientific, Inc. Co.
MA, USA)Z o|-&3&lo] E3% 593 nmE =4 &1t £-4]
3t A3+ absorbance of 593 nm% ¥ AT}

b
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2 =73 (Reducing power)
2 =% potassium ferricyanideS  ©]-8-3F
Oyaizu (1986)%] "HS o]&st] SAs3ct. 2t HAl
FZ% 1.0 ml (1 mg/ml)°] 200 mM phosphate buffer
(pH 6.6)9} 1% potassium ferricyanide 282 Z}7; 2.5
ml¥ 2|2 Friste] mukek $ 50°ColA 2087 Whe-
AZIT}. BH8-o1L 10% trichloroacetic acid 2.5 ml2 7|3}
o 3,500 rpmelA 10:27F AAEE e & 45 2.5 ml
of ZF< 2.5 ml3} ferric chloride €< 0.5 mlS % 7}s}
o] &3t & Multimode microplate reader (Varioskan
LUX, ThermoFisher Scientific, Inc. Co. MA, USA)E ©]
&3] 700 nmollM FF=E SAsT BHT A=
absorbance of 700 nmZ 3A| ST}

F

OF&l&t] £7{& &M (Nitrite-scavenging activity)

ofdAatd A4S Gray?l Dugan (1975)2] WHOZ
2439t 1 mM NaNO, 0.1 mlell ZF WAl 55 0.2
mlZ 7138132 o7]9) pH 128 2% 0.1 N HCl 1 ml&
AL 37°ColA 1AIZE AEAIZITE. L o]F 2% acetic
acid 5 mlz} 30% acetic acidll 1% sulfanilic acidS =<1 &



Nl Griess A2} 30% acetic acid®ll 1% 1-naphthylamineS-
59l 8 Griess BE 1:1¥]&2 &33 €92 0.4 ml
7kste] Egatdint. o] & A2ellA 158 ZF kg A1zl

¥ Multimode microplate reader (Varioskan LUX,
ThermoFisher Scientific, Inc. Co. MA, USA)S ©]-&-3}¢]
FHE 520 nm S T2 A7} AT A3}
£ oG T ool MR /IS

HEIZFZH 8224 (B-glucan contents)
WA - AxAE] die Wl
Megazyme Kit (Mushroom and Yeast f-glucan Assay
Procedure K-YBGL)= ©]-8&-3to] £4]3ldth. 53 % 510
nmollA &8 EYZF7(total glucan)z} E3-=2F7H(a-
glucan) S35 glucose £ (1 mg/ml)& GOPOD A]eF
I} WkSAIZ] wkgelo] F3w k3t S www.megazyme.
com Z30]A]] Mega-Calc $HF AltalS Harste] &
F (%, ww)RESE ALt HEH o R HeE T
EYZ T3 oA GulaRit 3 wlE ge = A

’1\1'0]'»)\1:]'-

F77 Y

oto| =t 24 A|Z=H|

ZF mAle] AzA 5ol theh ofreAit 42 AceQ tag
WS ARSI, AAEe 47 HEESIH (Danial and
Steven, 1993)S A-83IAth 71x2® EUAE 0.1gS 6
N HCl 1 ml2} &E33) Fluorescence Waters Pico-Tag
Workstation® 2 N, gas FX1 § 105°ColA] 24A|17F 52t
7HEeEaskATh. 7hEs & dalielste] sl 200
S #3lM speed-vacuum (Hanil, KR/AUTOSPIN 4080C)
o7 F=3 o2 25 mM HCI 500 wiol] =t o] &
S 1ml FAP)Al #3ke] syringe filter (Pall Syringe
Filters with PVDF Membrane, 13mm, 0.45 ym)Z o33}

3k & AccQ-Fluor Reagent KitZ 3423} vH-3-A1 7
o FFF=A vHS-2 AccQ fluor reagent : borate
buffer : sample (standard) =2:7:1Z total volume®]
100 @7t SA &8st § 55°ColA 9%7F WESAIAA
HPLC Z4AI &2 ARt

HPLCO| 28t ofo| it ¥2 24

ofp|ieAt AR A2 Waters 2795 Separations
module, Waters 2475 Fluorscene detector, Empower pro
softwares o8t om, #2448 ZHL AccQ-Tag For
Hydrolysate Amino Acid Analysis column (3.9 x 150 mm)
< ARSI o5 ASTIE 10% AccQ-Tag Eluent
A, BEUlE 60% AcetonitrileE gradient modeZ %83}
% TH(Table 2). Injection volume 5 pE FY3IL UV
detector (A\=248 nm, 36°C)E AME-3td HE3I3T)
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Table 2. HPLC condition for the analysis of amino acids

Time (min) Flow rete Mobile phase A Mobile phase B
(ml/min) (%) (%)
0.0 1.0 100.0 0.0
0.5 1.0 98.0 2.0
15.0 1.0 93.0 70
19.0 1.0 90.0 10.0
27.0 0.9 67.0 33.0
32.0 0.9 67.0 33.0
33.0 0.9 67.0 33.0
34.0 1.0 0.0 100.0
37.0 1.0 0.0 100.0
38.0 1.0 100.0 0.0
45.0 1.0 100.0 0.0

S o1zl
£ SPSS statistics 19 ZZ2135 1%3}"4 w7 3
HApe] 7k 2FE319 3, Duncan®| ts75% (DMRT,
Duncan’s multiple range test)(Duncan, 1955)S 56‘}051
Z+ A8 HFare] e BAA FoA AA (p<0.05)
Ris=
2 9 o=
g g s
4e) Wish w3E ohs] Rsied 7}
#FEHEY E4FEE 1 mg/ml F=0I4 DPPH 2}t
4 275 ST (Fig. 2). WA 45 F Vvl
DPPH 2t &AGE 23.7%= fo¥oz 7MY =&
AL HIF oW (p<0.05), I TS 2= Vv-Chi®}t VG-

100 + —

P =) o0
S S <]
| 1 |

activities (%)

DPPH radical scavenging
8

OJ_I-I

Vv-Chi V9-21 VG-19 -\scorblc ac1d

Fig. 2. DPPH radical scavenging activities of hot-water extracts
(1 mg/ml concentrations) of different strains of Volvariella
volvacea. Light gray bar indicates a positive control. The results
are obtained from three replications. Bar with different letters
indicate significant differences by Duncan’s multiple range test
(p<0.05).
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197F 242} 19.2%, 20.8%°1A2™, V9-210] FejH o=
7 whe &8 B (p<0.05). ¥l A Pyt 25 2
a2 gitsl E4o) e Ed3 vhibd SdE Ay
2AEe] Re AAo] 7Ha¥ETh DPPHE ©l83 EA4S
ol g3t vlwH 7HAsHA dtsl TEE sk WY
oz WAl GA Filst FHo] 5 Zo= dEA 9
t}(Gardner and Fridovich, 1991; Sohn et al., 2010).
Cheung et al. (2003)°l st EWA wlehs F=2E3
I4FEE 1.5 mgml =014 DPPH 22 275
ZFZF 17.8%%F 20.2% oo™ F25E $=7F F715tl
wel Frlels 212 HIE 19| Boonsong et al.
(2016)> EWAlY] GFFEE 500 pg/ml FEoA 2]
DPPH 2}t &2752 9F 19%2] 2o BT 9o
), 2 A4 Ze} v wste] vt 442 DPPH ]2
27T E Bole Ao= RIFE

ZhEs 9 F IERwolE IS

Table 39} 72t} EWHA 45 4%9 £ s o
= 5.92~8.17 mg GAE/g®] #& H3owH, o]
w2 T Eds S JERd 45 Vv-Chi%t
8.00 mg GAE/g®] VvitFoller, thao 2= 7.08 mg
GAE/g®] VG-19¢F°lem™, V9-21+#F7F 7P 2
% ZdlE FHAE B Cheung et al. (2003)2 &
WA were FEE0 ZEds e 49 15.0 mg
GAE/ge|lon | & FEEJME 1.34 mg GAE/ge! A
o2 HYstI o}, T3 Boonsong ef al. (2016)2 50%
Nehe FZEo|A 27.89 mg GAE/gollor & 25
o= 2297 mg GAE/g, HoEoHZE FE=dA=
1.99 mg GAE/go] &HAE B3I ojA, 919 F+
TAHe] & FEE g F EEds TS H2sisl
S AF 2 Aol Holi T = 2 AEHAl F
o] shel melEle] & ZEvEs g e gFER
ztol= ot 9] #5ol4 8~10 mg/gdl Zo=
B E S QloJA (Cho er al., 2014), ZWA2] & Z2|)
T R o9 HluF A9 M AY tha 2 e
2 FRIHA.

ZA 7 #F9 EFFEE 1 mgml =AM F
ZEE ol S 9E 2.53~3.46 mg QE/goloH,
@5 Vvel Vv-ChiZl ZH2}F 3.41 mg QE/g, 3.46 mg QE/g
oz g #FE sl =2 FEFRE el 5
=4 e foE AT Filslse 23 o
AL 7HA3 Jde= Aoz LdEA th. Rice-Evans
et al. (1996)%} Seo et al. (2017)°) &J51H = #H= 35
£ Ffo]l S5 st o] FUtEE AeR B
IE I o™, Moreno et al. (2006)°] &5t Zg|H=
o]l WSS DPPH 2itd &ATH 22 ls) vt

Table 3. The total polyphenol and total flavonoid contents of
hot-water extracts of different strains of Volvariella volvacea

Total polyphenol Total flavonoid
Strain KMCC# contents contents
(mg GAE/g extract)” (mg QE/g extract)’
Vv KMCC04386 8.00+0.25 a 3.41+0.09 a
Vv-Chi KMCC04382  8.17+0.28 a 3.46+0.10 a
V9-21  KMCC04380 5.92+0.14 C 2.53+0.09 b
VG-19 KMCCO05115 7.08+0.14 b 2.56%0.11 b

The results are represented by the mean + S.D. of values obtained
from three replications (n=3).

Means with different letters indicate significant differences by Dun-
can’s multiple range test (p<0.05).

* GAE, Gallic acid equivalent

" QE, Quercetin equivalent

ol o #oste] o] Erhal skt B3k An et al.
(2020)° olstd o WAR FolM T EeHlsd F
Sl ol ko] = AEWA(R. botrytis) S
DPPH 2t 275, 3 3 lshs 3 S e
L ksl S Hole Zog BIST ). s
T oole} thE AEe] A= =9l hydorxylZlell el
H 2 Aoz EAsts 497 BeH o= <lste] 54
Lol thgt gall/do] FSHEl wet & FE2d SolAe
Z9s A7 A dEEe oliel AeE 54
THKwon ef al., 2009).

g =
ZWA FF 459 EFFEE | mgml FE0A 2] H

N

Skl &bsls (FRAP, ferric-reducing antioxidant power)
= A% A= Fig. 33 2k EWAl 95 439 &
e sk W9 0.113~0.152 oI oM, 2 FollA

[

a
I | |

Vv-Chi V9-21 VG-19

0.15 A

b

0.10 A

0.05 A

0.00 - T
Vv

Fig. 3. Ferric reducing antioxidant power (FRAP) of hot-
water extracts (1 mg/ml concentrations) of different strains
of Volvariella volvacea. Light gray bar indicates a positive
control. The results are obtained from three replications. Bar
with different letters indicate significant differences by
Duncan’s multiple range test (p<0.05).

Absorbance of 593 nm

Ascorbic acid
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Fig. 4. Reducing power of hot-water extracts (1 mg/ml
concentrations) oof hot-water extracts (1 mg/ml concentrations)
of different strains of Volvariella volvacea. Light gray bar
indicates a positive control. The results are obtained from three
replications. Bar with different letters indicate significant
differences by Duncan’s multiple range test (p<0.05).

Vv-Chi #72¢] 3 g tshso] 7MY w2 Zo2 o
ERgon, 71 g0 2= Vv, VG-19, V9-219] =e|3itt.
A 39l I35 (FRAP)E= AH4 pHellA SHelAof] ]3]
ferric tripyridyl-triazine (Fe'-TPTZ) E&A7} ferrous
tripyridyl-triazine (Fe’'-TPTZ)S.2 $HEE 2 o] &
Fo2A ANg F st 229 gl gExrt =2
Aoz dHA Urt(Lee ef al., 2016). F2t3l52] 3=
T 2 AA7E AR dbstes e, =2 &
s BE THESE 3= A7 =4 vErdn
(Choi et al., 2016).

i
[11]

EHM ZFY Y
WA AT 450 EFFEE | mg/ml FEAME &
A9 (reducing power)S 4§ A= Fig. 49 2ot &
WA 25 452 28 W9 0.076~0.094 o]loH,
2 FolM Vv-Chi 5¢] #h o] 7P =& Zlo® 1
ERgon, 71 g0 2= Vv, VG-19, V9-219] =o|3itt.
S9E L o] 7 s AE F DENEFT E
719 AAE Tofshe 58& YtH(Song er al., 2012).
Boonsong ef al. (2016)> EWA & FEEC] g2
0.06~0.28°1% o™ FEE Fo wet F7lshs o=
Bty vk EWAl 45 T F EYded & SR
o= o] =W Vv-Chiv FHHFE o 5o
Hlgte] =2 202 yeiston, o]eh 12 Aol tist
o] Saha er al. (2013)= F==9] dl=d SFES
A ol 23k Bdol 9o ole FetH ot A
sFERl S =FA 2 7Rd 255 Fe 0|50
AE FAskEe AHo] Ashe olEg £
g AAAFe R FEE g S /It B

¥ m ofy

=
S}

23

al

3

1&-‘\][1.110
Nt 30 o b o &

of

t}. I3+ Shimada ef al. (1992)°]] 93}¥ #AH e
ZollEd & e wols e A JFL wo
frettld ot whgato] Adukg-S ePgsir7|aL $4

A

>

]

Nitrite scavenging
activities (%)

a a a
H &m B

Vv-Chi V9-21 VG-19

1
Ascorbic acid

a
Vv

Fig. 5. Nitrite scavenging activities of hot-water extracts (1
mg/ml concentrations) of hot-water extracts (1 mg/ml
concentrations) of different strains of Volvariella volvacea.
Light gray bar indicates a positive control. The results are
obtained from three replications. Bar with different letters
indicate significant differences by Duncans multiple range
test (p<0.05).

EHA ZFH OfEAY &

EWA #5459 EFFEE 1 mg/ml F=A 9 of
A 2AFS 43 AF= Fig. 59 2o). 7 EWA
a5 oA AAZAH HMAE 8.6~12.5%°1NoH,
TFEZ F242 2ol AT E<0.05). L FolA
VG-19 #57 t& #FE° vlgte] thd #e 3]
ol 2L B AEHE 58 5] o
A FE oo oS A HH Al dl=a
HS ASIAIA HEZSEZER 3 (methemoglobinemia)
I e F5 50 AT Jung e al., 2000). =3 25
9 35 amineFoF oFALME o] REGSA HWH LEAR]
nitrosamine”} A4 =™ HWol|A diazoalkane (C,H,,N,)
o2 Wslete] iton) Tl e AlEUe] RS Y
ZesiAl o zA g FAIRITk gEA Ah(Choi
et al., 1989; Choi et al., 2008; Chung et al., 1999). T8
g AEHARl =Bl A, dFFEEdM 7P =2
33.1%9] oA £AGE BAloH, = EE 58
i o}k AT S AEE A3, 60% oehEFEE
A 7P & 2ALEES HESH, 1 mg/ml %A
2ol 36.5%2 2AdE Bth(Lee ef al, 2014;
Park er al., 2015). F&HA o R A =FFrdo]e] 7
9 FZ2ES | mgml FEE ABIAS A$ 552%2
oA %S BiloW, AYsrrt 5255 o
At 275e Z71EIRTHKIm ef al., 2013). ¥ AT 4
I EWALY A5 olHAE AT UE e E
= Rl Bty e ofdald 4TS YEME
2o g FelEAT}. Lee er al. (2003)0]] 2J3hH BAlFoll

2ol
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Table 4. Total glucan, a-glucan and f-glucan contents of
different strains of Volvariella volvacea

Total glucan  a-glucan
% (w/w)
Vv KMCC04386 22.1+0.31  6.84+0.13 15.23%0.21
Vv-Chi KMCC04382 17.7+0.18 1.60+0.02 16.07+0.17
V9-21  KMCC04380 32.7+0.64 16.74+0.37 15.95+0.43
VG-19 KMCCO05115 22.1+0.01 4.54+0.04 17.53%0.12 a

-glucan
Strain KMCC# Fe

o o o

The results are represented by the mean + S.D. of values obtained
from three replications (n=3). Means with different letters indicate
significant differences by Duncan’s multiple range test (p<0.05).
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Table 5. Total amino acid (TAA) and essential amino acid (EAA) contents of strains of Volvariella volvacea

W

Strains of Volvariella volvacea Content (mg/kg)

Amino acid®

V9-21

VG-19

Vv Vv-Chi
Asp 26.7+£9.46 (2.9) 27.740.29 (3.5)
Ser 48.7+10.20 (5.2) 4824127 (6.1)
Glu 53.7+7.90 (5.8) 58.7+1.11 (7.4)
Gly 24.942.26 (2.7) 26.6+0.60 (3.4)
His 30.1+£4.68 (3.2) 30.6£0.76 (3.9)
Am 2.9+0.51 (0.3) 5.9+0.35 (0.7)
Arg 92.8+9.53 (10.0) 72.244.91 (9.2)
Thr 59.9+3.73 (6.4) 55.9+0.81 (7.1)
Ala 20.4+1.47 (2.2) 24.0£0.57 (3.0)
Pro 39.5+1.62 (4.2) 41.0+4.88 (5.2)
Cys 158.7+4.10 (17.1) 39.0+£9.93 (4.9)
Tyr 79.3+3.61 (8.5) 132.5+4.19 (16.8)
Val 36.5+£1.08 (3.9) 30.8+2.73 (3.9)
Met 26.6+1.31 (2.9) 18.5+1.02 (2.3)
Lys 9.310.26 (1.0) 7.8+0.61 (1.0)
Tle 39.8+0.86 (4.3) 33.442.46 (4.2)
Leu 57.0+1.98 (6.1) 43.243.67 (5.5)
Phe 123.2+4.09 (13.2) 92.6+7.47 (11.7)
TTA® 930.0 (100) 788.7 (100)
EAAS 352.2 (37.9) 282.3 (35.8)

35.442.54 (3.9)
39.9+2.00 (4.4)
48.0+3.49 (5.3)
20.7+4.20 (2.3)
22.9+5.15 (2.5)
3.0+1.09 (0.3)
75.2+1.73 (8.3)
50.4+9.63 (5.6)
23.6+4.00 (2.6)
43.4+1.31 (4.8)
267.1+4.66 (29.5)
36.2+6.46 (4.0)
24.5+4.82 (2.7)
11.6+2.60 (1.3)
39.8+7.09 (4.4)
61.4+10.11 (6.8)
103.5+17.79 (11.4)

906.6 (100)
327.4 (35.8)

36.3+0.58 (3.7)
51.6+1.32 (5.2)
65.4+2.00 (6.6)
29.9+0.86 (3.0)
34.9+1.41 (3.5)
5.4+0.18 (0.5)
90.7+2.65 (9.2)
59.9+2.57 (6.1)
26.0+0.86 (2.6)
50.8+3.83 (5.1)
171.0+7.50 (17.3)
55.5+2.28 (5.6)
39.6+0.73 (4.0)
26.1+0.99 (2.6)
12.4+0.37 (1.3)
43.9+0.61 (4.5)
67.7+1.73 (6.9)
119.6+3.17 (12.1)

986.8 (100)
369.3 (37.4)

The results are represented by the mean £ S.D. of values obtained from three replications (n=3)
* Asp, Aspartic acid, Ser, Serine; Glu, Glutamic acid; Gly, Glycine; His, Histidine; Am, Ammonia; Arg, Arginine; Thr, Threonine; Ala, Alanine;
Pro, Proline; Cys, Cystine; Tyr, Tyrosine; Val, Valine; Met, Methionine; Lys, Lysine; Ile, Isoleucine; Leu, Leucine; Phe, Phenylalanine
b TAA, Total contents of amino acids

¢ EAA, Essential amino acids were calculated as the total contents of Thr, Val, Met, Lys, Ile, Leu, and Phe
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Fig. 6. Amino acid contents of 4 strains of Volvariella volvacea (Asp, Aspartic acid, Ser, Serine; Glu, Glutamic acid; Gly, Glycine;
His, Histidine; Arg, Arginine; Thr, Threonine; Ala, Alanine; Pro, Proline; Cys, Cystine; Tyr, Tyrosine; Val, Valine; Met,
Methionine; Lys, Lysine; Ile, Isoleucine; Leu, Leucine; Phe, Phenylalanine).

7} 45.1%, 31.6%°] o] B Uth(Kim ef dl.,
2015; Seo et al., 2016). =3+ JA| 2] -, 39 FF2] H

FZ7 S 15~20% ¢ Zog yehton
FHEE kx| 9 2po|7) e AeZ HuEY JrH(Cho
et al., 2013). 753 WELZFZL gaFe] Alol= HElEF

TolMe] EwAe) MR P A8 EE o
gujAlel wlste] e Roz eyt

EHA ZFE ofo|cit HE &E

EWA 17 450 AxAIEC) g opn At A o
< AT A, T obrAt TP 9= 788.7-986.8 mg/
kg olglom, & Hopuit dhF W= 282.3~369.3
mg/kg ©1AtH(Table 5). VG-19 #32] & opn|iit 2 &
Ao At aFe o2 5o vlsle] 7P ko,
Z ofu|igbe] gk F oAt FEHlE Vv
7} 37.9%=E 71 E=A vERT. Vv 25 ofr] Ak A
2 3 971d(Arg)e] 92.8 mg/kg, ME 2 (Met)o] 26.6
mg/kg, B'd €2hd (Phe)?] 123.2 mg/kgl 2 TE 45
o vlgte] EA HEFAUIL, V9-21 52 E]Z2(Tyr)>
267.1 mg/kgl & T}E 5ol H]sle] Y53 =4 HEE
RO, AZHII(Cys)> HEHA ZATH VG-19 +
FE AZEIGl (Cys)o]l 171.0 mgkgl 2 T2 #5509
Hlsle] 953 A4 AZEHIJoH 2 S % ofABEE
2H(Asp), A& (Ser), FFH2HGlu), €2 (Ala), o|4&F
21 (Mle), F21(Leu) 5<] 728, ok = ofr) =4t A
b dF Dol o] thE ol Hlste] =4
AZE At (Fig. 6). YRHH o2 21 8WAl9] o2t A
2 gho] B4 met o2 EfF<to]l WA=, of2s)
E2EHAsp) FFEHH(Glu)2 A3 F98ke AE
olny, dehd(Ala), Z241(Gly), Al H(Ser), E& 2 (Thr)

i=Ne] [e] = AA [e] =2 O
A @ukE e aw, 29 e o=t a5

47)d (Arg), 312=E| (His), ©]2FA1(Ile), 721 (Leu), H
E] 2 (Met), ¥ 2ehd (Phe), & (Val)ol™, 2 2] v
o 2F0E golil(Lys)@t BIZA(Tyr) Frldzs ot
S Yellle ZEoltt(Mau er al., 2001; Yang et al.,
2001). o]} o] opu|ieAt A FollA T ut Thuks
dete Awe dFeol =2 A 9] 2 e e
HAlo]™ (Beluhan and Ranogajec, 2011), ZHA12] 4

o #F oA VG-197F FF9E 2 7Zduts duto]
e AR U o] 4 e 3T = =

o] glojx Fadk A5 = Fert woge 7|gE).

A (@)
b | AL

EWA (Volvariella volvacea) €5 452 F&&| tj3t

st B, obdAE AT, WEE T 3 9 o)
A AAEEN S B YR FEFE Bskld 2

o] #F & Vv #5(KMCC04386)¢] DPPH Z}t]
275 (23.7%)°] 7P =%oH, T EejHE g ¢
Zelr ol Sheke Vy-Chi w5 (KMCC04382)7}

7}7} 8.17 mg GAE/g, 3.46 mg QE/gl 2 7H4 =9kon,

A 3 ks (0.152) 2 399 (0.094) SA] Vv-Chi

wolX 7P =4 Vet oLk A EHA

o5 7F 794 Aol flTHp<0.05). WElRZF3t 33

2 VG-19 75 (KMCC04380)7} 17.53% (wiw)= 71
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T3l A AEENoH 1 Qo ofAT}EEAH Asp),
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