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ABSTRACT: The physicochemical characteristics and antioxidant activities of Lentinula edodes cultivated with liquid spawn
were compared according to the harvest cycle (1-3 cycles). There was no significant difference in moisture content. The
crude lipid and crude protein contents tended to decrease according to harvest cycle. The content of B-glucan was the
highest in mushrooms after one cycle. The B-glucan content in cycles 2 and 3 was 68.5% and 62.3% that of the content
after cycle 1, respectively. Mineral content in the pileus and stipe was similar. The mineral content was highest in the pileus
after two cycles. Composition and contents of free amino acids tended to decrease according to the harvest cycle. Contents
of essential amino acids were higher in mushroom after one cycle. Total phenol content was highest in the pileus (31.96 mg/
100 g) and the stipe (21.10 mg/100 g) after one cycle and tended to decrease with subsequent cycles. The flavonoid content
was 11.13 mg/100 g after one cycle and significantly decreased according to the harvest cycle. Antioxidant activities were
also highest after one cycle and significantly decreased according to the harvest cycle. When compared to L. edodes cultured
for one cycle, L. edodes cultivated with liquid spawn for three cycles was considered to have similar marketability in terms of
quality characteristics.
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7t BAE ol&gk AR wEA Ak e FAl0l
o, AA) =l EL ko] oF 35%7F JuE AR o]
Fo]2] 3L dth(Korea forest service, Statistical yearbook of
forestry, 2018). Tl%-0] % 72] ExF Al A AA|ZE2] A}
& JA|Ftol| vt wiA] MRS ErT WEL FAS o
AF Aol 7hsate] wiR|e] A4k 717ke] ©EE S ks
7o) BirE]o] th(Kawai ef al., 1996).

EIE 3% WA F ZgZHE 729 24
(Park et al., 2011), &= (Sharma et al., 2013), I¥=
A, "3, 7F B g HRE oA Fo] tekst A
o] BH A 2ol (Kim ef al., 2019) Athele] 2] Ao A
Fo7t B8 F7HEA de FA k. $H duk o
2 WAl Fe 78 gl =i xF o] dAste] 5 &
2A WA= o] AlMg el 717 A=) oH 7] J)
ol F39] A AFHeE AXFSRE F3HI Ae
o], Hell= 23 A1717F o] 251 F3e] e tigh &
H|zke] AEwol wpel gl ikt An7F FhE 2
ATH 53] Eare] FuAlel= AL AYbel] Agtst vk
HOZH Fie 78 A7l wel ATHAE Alol&
Hol: e AAo|t}.

WAL vl = A vl g FARS] B gt 2R A
ol Aegow FREEY, BuE FuAE Al ZAR] )
& 717ke] wjA ] Ao mEl 86~123Y AE AR EH
(Lee et al., 2018), AH A 2] AL 7]7He 10~202 A=
M (Jang et al., 2011) TAF] viF 717k0] AR A &Q
ot Al WAlY] A dAlelA Gk, A, A
R FROENH HREHY FREE FE WAZRYH F
TEBEZ i) s, vt 2 ASsAe 21, 25,
3] Ax 9 FAFAZE Tl e WAl T2 e
ztolg B = JTHOh ef al., 2018).

wEbA] E31e] S dAlNA 8 7171 HojHel u)
2} v o] =sF EAYE | WAle] Ak 2| & et
iz o] @ Fouf AFEe] AL B E Zlo=m A7t
Ho}h B ApoM s A3AT(Lee et al., 2019b)olA 7)
I HA|FHS o]gste] AFHE F9] o]sishd] EA
2 gikst 29S8 F7]0) wet Blastaat it

M= 3 S8

=

FA9] FAHFTE FA 2505 ARSI oH, B &
ARl FiA e s B8 38010, wiwiw)
180x300 mm =7]1¢] WEA polypropylene B4 2 kg
o] HE5 SFAIA 121°CollA 3A17F A+t & SAlF &
T7F 15°CE 2 wj7kA] WA AT B2 wiA] ol i+
o W o e wiokE AAFFS 45 mL HES F
2141°ColA] 90U ESY Ml AT

HA L 3l M|
Hjoko] SR E HIXE L% 17~18°C, % 85~90%=
A AjAe] dst & BAE et MA S-S
FATh. 1571 WAL =] 2A] o) ol WAl
fFrestlon, 15771 WAl go] g5d & 104
FAZN(ZE, 15~16°C; FE, 40~50%)= A1)
o 24A17F Hpete] RS 8] BEe $ HR7) #
S SHTh. L ol AR} 24X 7FERF FHA 08 A4S
of gE FHAF7IE T 257] WA BAS fEsilor,
3537 MAE 23719 A S wkEet & SEsieith

of

—
a—

T

ne Jo BN

L o>

tlo

2 &N

d

UHME BN

dubgdE o2 8 TS 105°C AW7HE Az, 3
1o 550°C A3 by, 2ALL soxhletZEY 2 2o
WA SFke semimicro-Kjeldahl &8 zhzb 24310t}
ErshEe] SRR 100014 G, 3, =AW 9 2k
A grge W o= AAksn.

B-Glucan HE

B-Glucan F=F2 Megazyme kit (Mushroom and Yeast
B-glucan Assay Procedure K-YBGL, Co. Wicklow, Bray,
Ireland)E ©]&31992™, = glucan $FFS vifE H
0.2 gl 37% HCl 1.5mLE &3] 30°C FE87dolA
45270 WK U5 32k SR/ 10 mLE 718kl 100°C
TEFNA 2417 Rtelglnt. o] & Ao ® W7ksh &
2 N KOH 10 mL ¥ 0.2 M sodium acetate buffer (pH
5005 718t 100 mL2 g-83sk & A48 (1,500%g,
10 min)3ted A5qS AAh. 45 0.1 mLol| exo-1,3-
B-glucan (20 U/mL)+B-glucosidase (4 U/mL) &< 0.1
mLE 7FS}aL 40°C 78704 1A17F REGAIZ T, o 7<)
GOPOD (glucose oxi-dase/peroxidase, Megazyme) A]2F
3 mLE Wi 40°CollA 207+ ¥H-AIZ1 5 510 nmellA]
TE=E =433, 3 o-glucan RS vRE 13
0.1 goll 2 N KOH 2 mLE &§ste] WaFelr 2087
ARSFATE. of7]el 1.2 M sodium acetate buffer(pH 3.8)
8 mL % amyloglucosidase -9 0.2 mLE 7}S}aL 40°C
FEFNA 307 wRkek & 472 (1,500%g, 10 min)
sto] FEds Atk A4S 0.1 mLol 0.2 M sodium
acetate buffer(pH 5.0) 0.1 mLe} GOPOD A]¢fF 3 mLE
YL 40°CellA 2027F RESAIZL F- 510 nmollM F3%=
& SAsIAY. ETEEEMN glucose(l mg/mL)E AHE-
&to] GOPOD A|of REGAIZ whgoo] =8 =74
stod AN o, B-glucan S F glucan oA
o-glucan -2 Wl gto 2 ALkstSi ).

218 8%
FNES viafd B2 1 goll & gk Faks zhzt
10 mL* 7Fsled hot plate’dollA ¢hd #3|A1z1 & 3%}
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ZSF2 343l Inductively Coupled Plasma (ICP,
Optima 3300 DV, Perkin-Elmer Co., Melville, NY,
USA)Z #4181t

THoto| it A FEjotn| =it HEY

TP Ak Eal8 Aol vhE 23 05 g2
F3la 6 N HCI 3 mLE &§3t o} 787 dAavtas
5

=

ZFAAA 110°C2] heating blockoll A 24417} E-3) 3t
o5ty F53819.0 1, o]& pH 2.2 sodium citrate £+
gdoF 10 mLE AE3F] 0.2 pym membrane filter 2
sep-pak C, cartridgeol]l oJFA|A ofu|=at 2 FH-27]
(Amino acid analyzer 835, Hitachi, Tokyo, Japan)Z
Akt

frelobr) At vl 323 5 gof] of|§hE 50 mLE 7t
slod 23] WHE 253 TS 80% 22 A3} FE3HA
o} o]F oFHg BT Rol FFHAIAH pH 2.2 lithium
citrate ¢EFENE 718l 10mLE AHE3I] 0.2 um
membrane filter ¥ sep-pak C,g cartridge® JIA]A o}
n =2k AHEE2A 7] (Amino acid analyzer 835)% -3}

st

S W= ¥ E2ET0|E MY
F s S e flsted vRilE 3520 gol 80%

WEE-S 715t 100 mLE YHEo] 233 57| (U105,
Lab Korea, Gongju, Korea)Z 1024 33] QHE FZ3}o]
oZtelg At o] o ImLell FFS Folin-
ciocalteau Al¢F & 10% Na,CO, &84S A2 E35l
A28] FEolA 1A1ZE RS 700 nmolX FE =
£ =433 oH(Gutfinger, 1981). Ze}H o]t g}k A
71¢] o3l 1 mLel] 10% aluminum nitrate 0.1 mL, 1
M potassium acetate 0.1 mL % ethanol 4.3 mLE 2}
2 7k & A0 eellA 407 WEEAIA 415 nmol]
A ETBEE 23S (Moreno et al., 2000). = H=
4 ZeHwo)lE G RFEHZ 7M7) gallic acid ¥
quercetin (Sigma-Aldrich Co. St. Louis, MO, USA)S A}
£3le] &AM o 2 HE ALttt

Eae]  gaksl &4 DPPH  (2,2-diphenyl-1-
picrylhydrazyl), ABTS (2,2"-azino-bis-3-ethylbenzothiazoline-
6-sulfonic acid) =Fo]Z &AZA 2 ferric-reducing
antioxidant potential (FRAP)®] &Jgt 38 oz 77} =
A3ttt DPPH 2|z 27842 5 mg%°] DPPH &
ool L] 80% WEE FEUL sFoE o] A
204 1087+ WAL 3 517 nmollA] §RE=E 543
Ath(Blois, 1958). ABTS Uz A2AEHLS 7 m
ABTS &9l potassium persulfateE 2.4 mM°o| ==
SAAA YoM 12~16A17F ¥EEAIZ] T 415 nm
A FFE7E 1.5+0.057} HEE SFHTE A As
ABTS 7|d&deg siion, o] &9 100 pLoll 80%
WS F59 50 uLEs 7hetd Aol 527 vESAIA
415 nmollA E3=2 =AUtk (Re ef al., 1999). 2 2+
vz 272 (%) [1-(ANE F7He] F3=/7371
T x1002.2 AlAFstSAT.

< S

(0
00

SIS 719 AE FE2 40 L, SFT 40 pL,
FRAP 7|28 100 uLE A= &3] 37°ColA] 43
7+ HESAIA 593 nmollA FHEE A 2T, FeSO,
7H,O (Sigma-Aldrich Co.)& XTEZE st 24 4
Aol oall ALtsigitt. olm FRAP 712822 pH 3.6
9] 300 mM acetate =84 10 mM TPTZ-40 mM HCI
£ 20 mM ferric chlorideE ZHZ} 10:1:1(v/v/iv)2] H&
2 EFe F 37°C FEAANA SEZE vRAIZ RS ARS
3} tH(Benzie and Strain, 1996).

Lo

F4%)]

SHEYN

AH A= SPSS 12.0 (SPSS Inc., Chicago, IL, USA)
T2 o] §5te] HHLATUAR AHEsIH e, 4
7 o A48 G| FAHEA] (one-way analysis
of variance)S 3t p<0.05¢] F¢]4<EolA4] Duncan's
multiple range tests® AR shaitt.

AAFFOE AGH Hiel 28 F7) W A
ket Y 53 o] ksS4 A Table 13} 2ot 78 HFS
Table 1. Proximate composition of Lentinula edodes according to harvest cycle (g/100 g)
Moisture Ash Crude lipids Crude protein Carbohydrate
1 cycle 88.19+0.11"° 1.21+0.08" 0.37+0.02° 3.9240.33" 6.32+0.38"°
2 cycle 88.05+0.50 1.34+0.04° 0.23+0.02° 3.59+0.16" 6.80+0.47
3 cycle 88.15+0.51 1.40+0.06" 0.26+0.01° 3.12+0.06" 7.07£0.50

All values are meantSD (n=3)

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

Carbohydrate=100—(moisture+ash+crude lipids+crude protein).
NS; not significant.
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88.05~88.19 g/100 g& 2 43 F7] w2 Fox5 B
o|#] grtew, & g 1571 g 2~357] WAl
oA FolHom Eokth AW T 157] #AllA
Fold o= Eopom, 2ehild TRk 1~257] WAlo] 3
7] WAl Bls] feldes =2 dHos AW Y
2 Shere g 3717 Al wet daEe 73
gFo| ATt

S5EZ] HIOA 8, AW 9 245 SEelA 3
Tl & AolE HolA ko, 78 FAAE,
B 9 ekl ShERe FF k) o9 Aol 7t A
g BEo] JUTHKim e al., 2017). A=l HAlS
T8 F7] mE o] iR F ALY P eAE
I dAde]l w2 ZAoE ®HiHo Sle=tl(Lee et al.,
2020), & AellA F F7|17F Aol mE F3] =
Adp 2 2o gek AT wiR] Fo] JUdd A

e Qo Aud,

iy

B-Glucan &2

A FHoZ AFE F39] g F7]o IE glucan
ShekS B3 Axle Fig. 13 2t £8 F7)d g2
3#328] F glucan TFS 1577] WA(13.64 g/100 g)ollA
folFor wxon, 78 77t AAEFE KA
25 Bt o-Glucan 2 1~257] HAlol|A 1.24
g/100 g0 2 FAF FEolglon], 357] HAldME
ojxoz 7ra® FFolUnt. B-Glucan T 157] H
AlellA 12.40 g/100 g© & ©]= F glucan ] 91%¢°
== FFoldnt. 2 ¢ 3F77] HAldA = 2t 8.49
2/100 ¢ @ 7.73 g/100 g& & ol= 137] WAl 68.5%
2 62.3%0l 3T = AT

B-Glucan< 37 5 Hz] 2 Fglo| .21 (Havrlentova
and Kraic, 2006), WAl Folli= E20] 46%, el WA
o 27~38%, Z=efelHAlele 17%8%= e Ao
B %o t}(Manzi and Pizzoferrato, 2000). 53] =
Ab BA B-glucan TES 25~44% HTo|™H (Bak et
al., 2014), YA Forol H]s) o] W2 gl ZoE B
29" vk Jok(Kim and Seo, 2016). T2o] #ElS
(lentinan) B-1,3-D-glucan®.2 ¥ thE A<l Ae]g
4 EAE A, 3 2 Y ABAR LA Ak (Oba
et al., 2009).

B-Glucan &2 WAle] WAk me} xjo]E Kol
=8, A2(13~15°C)ollA] ASHE FA 42.4%= 7
gZoron 72 ALE HIAAE 30% vvEe® 7}
2 Skths Bl (Park ef al., 2016)E £ of B AollA
M| Fol o) e AE XU} 17~18°CEH °le
#320] AS 9 Bglucan®] FF F7tol] AT Zlo=w
A, WAle] S 54, MY, wiAe] 24 2 S
271 59 o] a9ld] 93) glucan®] ol xpolS W
ol Zlow AY7tent,

gk o] g Sl wmE olslsty 54 Bl ks & 237

(g/100 g)
15 c
— c
12 F b .
9 r b a
6
r b b a
0
1 cycle 2 cycle 3 cydle
OTotal glucan  Og-Glucan B B-Glucan

Fig. 1. Content of B-glucan in Lentinula edodes according t«
harvest cycle.

All values are mean*SD (n=3)

““Means with different superscripts in the sample accordin
to harvest cycle are significantly different at p<0.05 b
Duncan's multiple range test.

i 2 AeA AAHFAOR ASE FAA B-
glucan®] ¢HgFo] =8k F7)dl we} ZaEe B, 3
F71 & A= 60% o] de] AEES Hole vk, 35
7] MAE FaEo R S gl Zlo 8 oAt

ut

¢

o

2|8 &2

WA FHoZ AFE F39 g F7]o & FUlE
o] staFe wAle Zhy g2 FESe Hwd Aae
Table 28} 2t} 77159 T 2H(443.37~505.17 mg/
100 )2 T (442.17~458.88 mg/100 g)ollA] w3k ek
o|Att. zte] FI)E Tk 257] WAGA fojHoR
%o, 1571 9 357] wAee Foxb7t gl
o] Fr1E g 5 Flo wE fFoxpt I
WA B8 242 ZF(K)°l 200 mg/100 g ol do=
7 Ewken, thgo 2 9(P)2 128.63~159.17 mg/100 g
ol MUt 2 2] ¥71EL 40 mg/100 g vl Tl AET],
ZH7(Ca)S ZbollA 34.72~35.04 mg/100 g, thollM=
32.32~32.81 mg/100 g& = WAl 29 9 538 F7]4
w2 FEZ 2ol & HolA| kot

F8] g Fr)of| ME FrlE ZA00A 1] Feko]
7V Bk TRy o ® Z-go|flen, FUEe T2 A
& Z7ld vlsl ASEHAATE FiEe Aol
ZE, YEF 2 vkl o] 9ol weh 2 Ajol&
Ho|R= Uths Bt Jek(Cho ef al., 2002). & A+
NME B8] FI1E F ZFo] 7P Bol 7] Raehs
ZFolgt AxG=], o= WA uix|e] A e Aol
Ao ® A7ZHET), whdol WAle] 7t thellA FrlE =
o] fAkstH 8 =717 Aol e FUE de] 7
& 73 2 AT AR Ao Azt

ox 2 T

TMoto| =i B
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Table 2. Mineral contents of Lentinula edodes according to harvest cycle (mg/100 g)
Pileus Stipe
1 cycle 2 cycle 3 cycle 1 cycle 2 cycle 3 cycle
K 222.30£6.71 256.60+4.20 239.40%5.61 229.37+1.42 213.70+10.14 234.70%3.75
Ca 34.72+0.64 35.03+0.39 35.04+0.41 32.81+0.96 32.57+0.83 32.32+0.49
Mg 22.07+£0.33 24.52+0.20 22.31+£0.25 24.84+0.60 24.32+0.49 25.41+0.17
Na 24.40+0.15 22.18+0.26 16.55+0.18 19.94+0.39 19.89+0.55 19.12+0.17
Fe 0.30+0.01 0.37+0.04 0.27+0.01 0.25+0.00 0.29+0.01 0.25+0.00
Mn 8.08+0.43 4.88+0.18 4.33+0.07 4.44+0.03 6.27+0.18 4.23+0.04
Al 2.77+0.05 2.42+0.09 2.04+0.07 1.22+0.02 2.50+0.09 1.15+0.03
P 128.63+2.97 159.17+0.23 129.07+1.27 146.00+0.50 142.63+5.26 140.33+1.86
Total 443.37+10.02° 505.17+4.56" 449.00+6.24" 458.88+3.67"° 442.17+17.08 457.51+5.51
All values are meantSD (n=3)
"Means with different superscripts in the same row are significantly different at p<0.05 by Duncan's multiple range test.
NS; not significant.
Table 3. Contents of composition amino acids in Lentinula edodes according to harvest cycle (mg/100 g)
Pileus Stipe
1 cycle 2 cycle 3 cycle 1 cycle 2 cycle 3 cycle
Aspartic acid 179.91 175.61 147.28 178.41 152.11 128.58
Threonine’ 92.64 101.54 74.92 92.39 79.77 66.45
Serine 95.82 114.67 77.42 91.02 79.56 66.38
Glutamic acid 333.16 249.42 243.59 325.35 22422 191.10
Proline 71.31 62.50 57.27 69.52 58.37 48.73
Glycine 105.53 87.26 84.05 104.05 88.92 74.57
Alanine 135.59 111.47 110.17 140.69 114.20 96.77
Cystine 8.25 8.02 6.32 8.29 6.85 5.76
Valine* 112.21 95.99 92.44 110.55 94.72 78.63
Methionine’ 32.30 26.34 27.08 28.45 23.61 19.40
Isoleucine’ 93.12 76.45 75.80 90.81 75.96 62.56
Leucine’ 148.31 127.89 121.32 145.29 123.61 101.32
Tyrosine 43.66 35.78 36.21 40.04 0 26.64
Phenylalanine» 220.82 177.85 187.55 236.22 253.81 198.19
Histidine’ 52.40 41.43 40.70 51.12 41.36 34.69
Lysine» 159.76 140.96 130.15 187.87 187.99 122.87
Arginine 117.13 93.53 89.49 117.33 89.33 78.33
Essential amino acids’ 911.56 788.43 749.96 942.70 880.83 684.12
Essential/Total (%) 45.53 45.66 46.82 46.73 51.99 48.83
Total amino acids 2001.93 1726.69 1601.77 2017.40 1694.39 1400.98

MAFHOE ASH F39 £ F7| e Ao}
nhke] SRS 2t g2 FEste] Hlwsk A
Table 337 2t} & opui=Ab dHFe ZrollA 1601.77~
2001.93 mg/100 g%+ 1776.80 mg/100 g), THolA= 1400.98
~2017.40 mg/100 g(B 1704.26 mg/100 g)O= HA <]
nolo] we 2 Aol glRlont, £ F717t Aol

whe} 7HAt]= 7ol Ak, A ofr At 242 glutamic
acid®] ghol 7P Bkom, tFC= phenylalanine®]
oAk, o at SRS 157] HAlolM Tt B
tom g 3717} kg wel HaE = gkl
% ofuli=sltel] gk Fepobn]ito] B2 ZlXE
g 714wt Sk = A@eldedl, tellAe 2571
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Table 4. Contents of free amino acids in Lentinula edodes according to harvest cycle (mg/100 g)
Pileus Stipe

1 cycle 2 cycle 3 cycle 1 cycle 2 cycle 3 cycle
Aspartic acid 19.53 18.63 14.64 14.64 14.52 13.19
Threonine 9.53 9.34 11.27 11.27 10.79 10.17
Serine 7.74 9.30 8.77 8.77 8.45 7.37
Asoarragine 4.48 4.19 4.22 4.22 4.10 3.28
Glutamic acid 63.62 62.99 59.10 59.10 58.69 57.00
Glycine 18.32 16.50 13.86 13.86 13.65 12.45
Alanine 26.68 28.78 28.76 28.76 28.61 26.93
Valine 7.79 7.86 7.79 7.79 7.23 6.06
Cysteine 1.22 1.32 1.22 1.22 1.19 1.05
Methionine 1.63 1.76 1.64 1.79 1.66 1.49
Systathionine 2.13 2.18 1.93 1.96 1.78 1.56
Isoleucine 6.73 6.89 7.10 6.80 6.52 5.54
Leucine 18.88 19.82 19.81 19.51 19.30 17.67
Phenylalanine 9.15 8.94 8.56 9.55 8.24 6.92
GABA 17.46 17.33 17.02 15.03 13.48 11.83
Ornithine 4.60 4.34 4.11 4.03 3.96 2.76
Lysine 6.14 6.01 5.97 5.86 5.76 4.40
Histidine 10.55 9.47 9.00 8.69 8.49 6.69
Arginine 19.16 20.90 20.56 19.86 19.63 17.19
Asp+Glu 83.15 81.62 73.74 73.74 73.21 70.19
Asp+Glu/Total (%) 32.56 31.81 30.06 30.38 31.01 32.87
Total amino acids 255.34 256.55 245.33 242.71 236.05 213.55

Aspt+Glu; aspartic acid + glutamic acid.

HAOA] Tha =A] YElsT.

F= VRl ofue) T, BN T TS B
o] o] &= WA T shtEH EshE, thild, 77
2 9 gpotueibe v JIES T et
I e Rl walez A UdH(Yim e dl,
1991). 3F370l= 52k, ¥ AP a9 I3 g}
of =&-0°] ¥& glutamic acid, AW F54% AA &5 2
21Fe] 7Hut o ® A8-sh= aspartic acid(Hong er
al., 1989), ZtHa52] diolu X8 % 7 23]Eof o
3= leucine ¥ WY 7]5 5710l =%-©] == arginine 5
o] ojmiAt o] FFHE o|FE FoE B uf 3l
=t (Eghianruwa ef al., 2011), ¥ AP = FASE 7
ol At

8F9] HIL AXEL 5 FAdotv| At RS 8318.66~
17672.59 mg/100 g1, F ofu|i=itel] tigh 4o}
n|i=ake] H]g-0] 27.92~37.67%% H1E v} =] (Kim
and Seo, 2016), & Aol|A 3E39] Folm =it HE
< olHT ¥ 2 oIk g Aok A F

glutamic acid, aspartic acid 2 arginine®] o2 =9t}
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Fig. 2. Content of total phenols and flavonoids in Lentinula
edodes according to harvest cycle.

All values are mean+SD (n=4)

““Means with different superscripts in the sample according
to harvest cycle are significantly different at p<0.05 by
Duncan's multiple range test.

NS; not significant.
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Fig. 3. Antioxidant activities in Lentinula edodes according to harvest cycle.

All values are mean*SD (n=4)

““Means with different superscripts in the sample according to harvest cycle are significantly different at p<0.05 by Duncan's

multiple range test.
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