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Physico-chemical characteristics and antioxidant activities in
oyster mushroom (Pleurotus ostreatus) cultivated with liquid
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ABSTRACT: The physicochemical characteristics of oyster mushrooms (Pleurotus ostreatus) cultivated using liquid spawn (MLS) were
compared with those of commercial mushrooms cultivated using solid spawn. The color intensity of the two types of mushrooms
showed no remarkable difference. The hardness of the MLS-cultivated mushrooms was significantly higher, but their moisture
content (86.80%) was significantly lower than that of the commercial mushrooms. Mineral contents in MLS-cultivated mushrooms
(421.17 mg/100 g were significantly higher than those in the commercial mushrooms (333.26-362.78 mg/100 g); in particular, the
potassium (K) content was the most abundant in the former. The amino acid content in the MLS-cultivated mushrooms (4,695.22
mg/100 g) was about 1.4-2.0 times that in the commercial mushrooms. The essential amino acid contents and sum of aspartic acid
and glutamic acid were higher in the MLS-cultivated mushrooms than in the commercial mushrooms. The B-glucan content in the
MLS-cultivated mushrooms was 1.1-2.3 times higher than that in the commercial mushrooms. The total phenol and flavonoid
contents and the DPPH and ABTS radical-scavenging activities of the MLS-cultivated mushrooms were significantly higher than those
of the commercial mushrooms; however, the reducing power showed an opposite trend. Therefore, MLS-cultivated mushrooms
contained higher amounts of valuable components and higher antioxidant activities than commercial mushrooms.
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FElvEtelA Ao g o & e WAl =EH,
3L, FEol F FolAl FolH, o]& HARE AA <
Aol BgEo] AF gkl 7HssitH(Yang
et al., 1996). 53] =Ee|HA SollA AujH 2] 2
Arkeko] we wAlog 2015ddE A7F = AAEEe]
37.3%E A SFATHMAFRA, 2016).
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B 28 9l kg o= de o]gEo] & AF Fo shte]
t}(Bano and Rajarathnam, 1988). H=3&+ BA12] B-glucan

2]
7%, FAA, Fat, Fntolels B A MEE A4S st
QW] AZ2E Mt FASe Y T 4
#] 3)tH(Nakajima et al., 2002; Hui ef al., 2001).
el (Pleurotus ostreatus)S S 0] W ao]1
i, JFTHoEZE 5 AFOE AR
o (Kim et al., 1998), =El2|HAle] FH JUdAi
obu|i=At, HER] g 7 Fo] el FekaL, %
o] Yo} AAAFo R FF3| o8+ L Uvk(Kang et al.,
2000; Cho et al., 2001). =Elg|HAle] FAEA o #A3t
Ar2e dvdE 2 XZAEo] #ek A5 (Kwon and
Uhm, 1984), A 2 F#AH] FE2E2] ditsl &4 v
W (Jung et al., 1996), & “El|HAFo L8
g o] ¥ (Um er al., 2010) 5ol 83 B7} 9l
o}, iAol Ag AFEE SuellA el Al WA
= 913 A uiA] Aol #g A7 FRE vk ok
(Jang and Lee, 2014; Kang and Chun, 1988).
ZERHALE Audao] agoga FHo] #ddt
H Lol & EiAE o83 A7 R EL
S (Hong, 1978), tl5o] =elz|WAle] Aul 2=
71¢] BgaAlel visl dA) Yol 1Y 457808 &
e v}, 5 A A7k s ALkl 7re] A Y
WYL f1al QAFe] ARES B7H e Aol A
ZHtt, mEbA SuiellA] ek Ale] A St vl gl
FE Ui B s EFste] AREEHAL 2ot (Jang e
al., 2008), o]ol| #&k A|A 2] A= wH| gk A olh
et Aol =elmAl ‘SEle]’E o]8ste
WA F+ v FA-S 7N Bh(Lee et al., 2018), & AT
e AAFEl ofsl MFE =EHAle] o]s}ehH
54 9 ksl @48 Hrtelr] flste] AlEE Qe

Aol €8k e A vastaat stsich,
M= R 2

AMEIE U AlBe &
LERAIS @FAEHANA o sl 10
7H AR QA FFS vSEH v (82, wiw)ol &
F#l 1100 mL& polypropylene™ (&8 60~65%)°l 20
L AEsle] vldst 3 1087 AFAIZ AS F8s)o]
Ao ARESIATE. AlF HAE A FAHE A Y
Fol oM FjE L e For IAFFOZE A
Skl F A7 FEat Af HuEI =
TYstA. WA A &A vl SA A
A galgon, MAl FEHELS viajd AlE 20 goll
80% WErE-S 7lsle] 100 mLE 5o 233 F&7]
(U105, Lab Korea, Gongju, Korea)lx 10%&7F 23] &
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Al Are 2 giE Relste] MAMAI(CR 301,
Minolta Co., Osaka, Japan)Z MTE ZH3IAt). o]uj
EFAT] L7EE 96.94, aik2 0.36, b7k 0.21°]1t}.

=

HAlel o 95 dF 7| (IxIxlcm)E AE %
texture meter (TA-XT2, Stable Micro Systems Ltd.,
Surrey, England)® 74 %= (hardness), 7 2 (adhesiveness),
%14 (chewiness), T4 (springness), 737d (gumminess),
237 (cohesiveness) ¥ E-4 (resilience)S 103] ©)°F =
Aste] Wt +EFUAE JERITE 24 222 probe
£ 50 mm stainless cylinderE AR5} 2™, pre-test speed
1.0 mm/s, test speed 1.0 mm/s, post-test speed 1.0 mm/s,
trigger force 5.0 g, test distance 5.0 mm% 3} T}

UL E 24

WAL AW o R A TR 105°C e =z
W 3RS 550°C A[3I)FY, AL semimicro-
Kjeldahl'] % A2 soxhlet FEFHOZ #4313}
EhrstE SHFS 100004 3, 3, e gl 2
e Wl gho = ALkt

R M

WAl F7]1H& 100 mLE 38§ SefTo| AE 1 g
I 23 Ak 2 AakS 747 10 mLA E£851e hot plate
Aol 9 BalAz] The SRR 5418)0] Inductively
Coupled Plasma (ICP, Optima 3300 DV, Perkin-Elmer Co.,
Melville, NY, USA)Z £33t}

Tdoto| it HEk

woll8 Aol vRet WA AR 0.5 g7 6 N HCI 3
mLE £33 v 787 dAatRE FHAA 110°C
heating blocklA] 24A17F E3ll5t & oJ3}3ste] 553
©1, sodium citrate buffer (pH 2.2)5 ¥o] 10 mLZ 4
435t £ 0.2 um membrane filtere} sep-pak C,q cartridge
o oJFAIA olv|ieAt AEEA 7] (Amino acid analyzer
835, Hitachi, Tokyo, Japan)Z -3} T},

B-Glucan M

WA B-glucan FFS Megazyme kit (Mushroom
and Yeast [(-glucan Assay Procedure K-TBGL, Co.
Wicklow, Bray, Ireland) A2 ©]-8-351902H, w3l v
A 0.1 g& AFE3le] Kim and Seo(2016)2] ¥¥o wlz}
% glucan ¥ a-glucan &S 43192, B-glucan
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Table 1. Color intensity of oyster mushroom (Pleurotus ostreatus) cultivated with liquid spawn experimentally and cultivated

with solid spawn commercially

L (lightness) a (redness) b (yellowness) AE

Pileus

MLS 64.25+3.557 3.37+0.61% 11.45+2.27* 65.39+3.57"
Com-P1 38.20+3.95" 5.44+0.24° 13.65+1.57" 40.94+4.11*
Com-P2 60.13+2.09° 3.96+0.14" 15.17+0.58° 62.14+2.05°
Com-P3 42.83+1.15° 5.80+0.16" 15.30+0.53¢ 45.85+1.20°
Com-P4 65.50+2.45" 4.24+0.34" 19.05+0.77° 68.36+2.34"

Stipe

MLS 93.64+0.25° 0.54+0.08" 5.25+0.28" 93.79+0.24°
Com-P1 84.47+2.16° 0.55+0.34" 11.57+1.03¢ 85.27+2.04"
Com-P2 91.38+1.45° 0.37+0.27"" 6.03+1.23" 91.59+1.39°
Com-P3 72.75+3.13" 1.72+0.28° 14.57+2.41° 74.25+2.99*
Com-P4 90.73+0.61° 0.16+0.27* 9.84+1.47" 91.27+0.51°¢

All values are meantSD (n=10)

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

MLS; Pleurotus ostreatus mushroom cultivated with liquid spawn

Com-P1~4; Pleurotus ostreatus mushroom purchased from local market.

2o X olucan FFoNA a-glucan TS Wl 7o Z A

REEEy

& Ois ¥ Satecols MY

F dlE 9Fe ceREAe 8% WEe F39 |
mLell F%°] Folin-ciocalteu A12F 2 10% Na,CO, 8!
& AN R T AL G 1A AR F
700 nmolA FFE=E =743 tH(Gutfinger, 1981). S}
Hicol= ke 7] &9 ImLel 10% aluminum
nitrate 0.1 mL, 1 M potassium acetate 0.1 mL 2 ethanol
43mLE AHHE 713 T AL:o] oA 4087 WA
A 415 nmoIX FEEE S48 TH(Moreno er al., 2000).
T s 9 SERolE AR EFEEE A4 gallic
acid % quercetin (Sigma-Aldrich Co., St. Louis, MO,
USAYS AHg8te] Qe EFd @A 0w E ekt

&AL BHM =X

sHksl €442 DPPH (1,1-diphenyl-2-picrylhydrazyl),
ABTS (2,2'-azino-bis—3—ethylbenzothiazoline—6—sulfonate)
g A4 5 elEs 46190t DPPH 2tz
2AL 5 mg%e] vlEkgo| 833 DPPH 899l &
o) An2 T LA 1087 WA F 525
nmmoA FFE=E =43 (Blois, 1958). ABTS 2]z
2AEHES 7 mM ABTS €99 potassium persulfateS
2.4 mMo] FEE L3JA1A WLLAA 12~ 16A]7F UL
AR B 414 nmolA FFE7) 157 HEE SRR
143 2s ABTS 7|Z &N o= AR3ien, o] &9
100 pLell A& F5=5 50 pL Egete] A-LolA 587F

HESAIA 414 nmollA 325 43 Re et al.,
1999). z+ glejzte] 2ASA (%) [1-(A&E JA7He &
B EANTEY FHE)|x1000.2 ALET). g e
FRAP (ferric-reducing antioxidant potential ability) il
wet AlE FE 40 pl, SF5 40 pL, FRAP 7|28
100 pLE 22 E3ste] 37°Col|lA] 487 vk-3-A]A 593
mmollA E2EE &3, FeSO, 7TH,0E E5E32

2 sto] 2Adgk HFdel o) AlLksiitt. olu FRAP
71482 pH 3.69] 300 mM acetate $H=-8, 10 mM
TPTZ-40 mM HCI €9, 20 mM ferric chlorideE Z}Z}
10:1:1(v/v/v)2e] Hl&2 15}’_51' & 37°C water bathol|A4] 5
w7 WAL A /‘}%OB;\EP(Benzw and Strain,
1996).
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AH A= SPSS 12.0 (SPSS Inc., Chicago, IL, USA)
T2 AL o] 83l PWHFLAZARE A& e, A
FE ol AR dLulR] FAHEA] (one-way analysis
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Table 2. Textural characteristics of oyster mushroom (Pleurotus

cultivated with solid spawn commercially

ostreatus) cultivated with liquid spawn experimentally and

T)

MLS Com-P1 Com-P2 Com-P3 Com-P4
Hardness (g/cm”) 453.93+27.3" 391.85+27.8° 312.66+11.5" 280.29+28.7* 330.81+48.5"
Adhesiveness (g-s) 0.14+0.1™ 0.14+0.1 0.14+0.1 0.12+0.0 1.12+0.0
Chewiness (g) 317.33+42.6° 268.33+24.3" 249.47+23.2%° 237.29+39.6" 273.19+38.3"
Springness (%) 0.92+0.0° 0.88+0.0° 0.93+0.0° 0.83+0.1* 0.89+0.0°
Gumminess (g) 346.24+49.1° 305.70+38.4% 276.62+38.1" 271.45+41.5* 307.70+45.0*
Cohesiveness (%) 0.78+0.04"C 0.74+0.09" 0.80+0.03° 0.74+0.05"" 0.78+0.04%°
Resilience 0.49420.05° 0.438+0.04" 0.505+0.04° 0.342+0.04" 0.496+0.03°

YRefer to the Table 1
All values are meantSD (n=8)

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

NS; not significant.

HE(LiHE AAZFCZ Al MLSOA 64252 3L
AFFoz Aujd AT MA(38.20~65.50)F= F-2]F 9]
ztolE B o, Al MAl F Com-P49t= a7t /1
ATH A (agh)= 452 A3 A4 3.96~5.800] H
12 MLS7F frejA o2 wokth, A% (bgh)= 2 791
oA Al MAle] MLSel| sl frejd oz woprt. A
Z o] Az= MLS7} Com-P1 & Com-P3°l H]3] A3t
zlolg HAou, 7 9 Al WAlT= tIxkE RolA] &
AT}

WA o F9lolA M (LE)E MLSOIA 93.642 3
AFFo =z AujE AT WA (72.75~91.38) Rt} F-2] &0
2 Fof gre Ao g HriE . AME (agt)= Com-P3
< AQ)shH FE7 2o)E HolA] Ut A= (b))
= MLSOA 7P St=Hl, ol Com-P2¢} frAkgh ¢
Tolgen, 1 & AT HAL oo R =2 7ol
ATk WAL o] 7919 HAAR] Axl= MLS9F Com-P2
2 Com-P47ke] a7} i Ao =2 Heke| o),

AL A717F A= 739~ polyphenol oxidaseol] <]3l
FAAE 2 e, A7) AoAdgsE %t
o] Aol o] =9)A WAle] oHA FA Wyl F ajle
2 2839 F At A3 =elewAle] 53 e Ax
H| oA a3 HAle] o] F-9lollA HERS 55.4~68.2
o] M9Z (Lee ef al., 2013), ¥ AT AL&H =l
WAL o]HT) 22 3hg Hof o] F99] Mmr} dol Al
Ae ZHA & wf Zhdo] ZeERA] 2 Floz vt
k. wEb Alg WAk Aw 3ol wAle] FE,
w2 2 F5717F 5ol £ o2} At

pN|
A

NAFd o= Aule e A IAFd o= Au)
B Al WAl 2A7HS ¥|wgh A= Table 29F 2t}
7% (hardness)= MLSOIA] 453.93 g/em’ .2 A]3 HAL
(280.29~391.85 g/em’)oll Hlal] felFo g Fol MLSE

2 1A
oy

Al WAlel] Bls) o] XUk Aog AT A
2Hd (adhesiveness)> AlE57b] Fejxb7t gldlen, 3
#J (chewiness) 2 714l (gumminess)S MLS7} A2 BAl
of Hla] freldo= =l ©=/d (springness), A
(cohesiveness) ¥ =214 (resilience)ol Al MLSE= Al H
A Com-P2 ¥ Com-P49} fAFSE 733k}
LERRMA SERE]) F52 5 2509 HlE) A
g 9 FARAdo] Fof 7o XHalal A 4
T o2 ®BiE vf ok (Choi ef al., 2015). T
23 Y FF9 HAoA AAZt] &g MAle
AFtoll 23k Al Hls W3 A (chewiness)Zt B34
(springness)©] oA o2 E=TH= HAE QUTtH(Lee et
al., 2018). WEbA] 2 Aol A AR FH O = AujE =€t
WAL FA|ZHOE AufE Al WAl HlE] HE B
Hgigo] Eol AnRte] At & Aoz A,

o2 AuE “eRRWAE IATHFOE A
Aol At dES vt A3= Table 3
LAY SR EEEe MLSOIA] 86.80%°]1 0.1,

o2 Eopom, 2o ko] A4 Al Mkl
s Holxle ekt AW e ZE A5
0.5% mIRkelATh. ©skE 2 Al #A
3.60~5.40%2] HME MLSOIAH FoFog & 50
ATk,

oF9], ErEle] ¥ “ElHAY YR HladA =
Bl Al F S8 TS 91.3%, 3RS 0.6%, =9z
S 1.2%, AL 0.2%ITHE K3 (Hong et al., 2004)
2 20 2 Ao ARRE ElEwsle] xehild g
2 olHt} 4e] B FEFoldTh

child o] F thARHEQ] ofu ke 2)3Eo) A o 4H
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Table 3. Proximate composition of oyster mushroom (Pleurotus ostreatus) cultivated with liquid spawn experimentally and cultivated

with solid spawn commercially

(%)
Moisture Ash Crude protein Crude lipids Carbohydrate
MLS" 86.80+0.18" 1.46+0.20° 5.07+0.23° 0.30+0.00" 6.37+0.22°
Com-P1 92.08+0.38" 1.14+0.08" 3.06+0.11* 0.12+0.01* 3.60£0.19"
Com-P2 90.44+0.59° 0.78+0.13" 3.21+0.13"* 0.18+0.00" 5.40+0.71¢
Com-P3 91.35+0.20° 0.86+0.07* 3.28+0.11*° 0.13+0.01" 4.38+0.28"
Com-P4 91.12+0.37° 0.98+0.04"" 3.4620.06" 0.160.00¢ 4.27+0.43"

"Refer to the Table 1
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).

Table 4. Mineral contents of oyster mushroom (Pleurotus ostreatus) cultivated with liquid spawn experimentally and cultivated

with solid spawn commercially

(mg/100 g)
MLS" Com-P1 Com-P2 Com-P3 Com-P4

K 251.27+6.05 210.32+1.98 195.25+3.12 205.87+4.03 216.80+3.50
Ca 10.60+0.12 10.62+0.07 10.25+0.08 11.17+0.22 10.95+0.13
Mg 14.25+0.14 13.63+0.15 12.70+0.11 12.52+0.22 13.41+0.19
Na 11.7740.12 10.47+0.20 12.41+0.11 13.14+0.30 10.96+0.14
Mn 2.21+0.04 1.92+0.04 2.0420.03 2.18+0.01 4.20%0.04
Fe 0.09:£0.00 0.0620.01 0.0620.00 0.0620.00 0.07+0.00
Al 1.04+0.01 0.85+0.02 1.13+0.03 0.88+0.01 0.74+0.06

P 129.95+1.02 91.5242.58 99.42+2.24 97.13£0.72 105.65+1.36

Total 421.17+4.63° 339.36+2.59"" 333.26+4.37" 342.93+3.58" 362.78+4.56°

YRefer to the Table 1
All values are meantSD (n=3)

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

715 ofugl 28] Bty 715l #ed st (Mau
et al., 1997), =ElgB|Ale] 2|2 ahake oF (.50 AL
A o] 33.8%, 2AA| A0 46.5%F LH 2] &9 H]3|
o122 ¢] o] E=rh= B (Kwon and Uhm, 1984)%
2 oo dxEFoE AuiE gEWAle axEHFo=R
A Al wAlol] Hlal L] FEFe] Be Ae=
gt

£71& ghe

WA FHoZ Al =il AFHOZ Al
B oA wAle] 7714 S 418 A= Table 49
2t F71EE F 8ol HAEHAeH, Fr1H T
MLS(421.17 mg/100 g)ollA] A3 ¥41(333.26~362.78 mg/
100 g)oll Hlal oA o=z B o). 7718 +
Ao Re (K)o o] 7 Boketl, ol & 7
718 ko] 58.6~62.0%% MLSOIAE 59.7%Sth. mk
Y& Mg), FHE(Fe) 2 21 (P)e] g2 MLS7F Al A
o Hlal thar 2 ol AT

F71AE QA 737 oF 4% A =oll B3k, A
oA HIHA] ot Rt=A] AF o' HFH Eofof sh=
Faolth(Bea et al., 2008). 53], ZH(K) ol =482
21X 7151 (Hwang et al., 1997), 23 (Fe)< Fallsh €43
2k Aol BodshH (Lee et al., 2003), Q1 (P)S AT
ALS XA A AMEY iAo dske F= RO

2 4EA e vh(Lee ef al., 2009), ¥ %Loﬂﬁ RIS
#o2 ApjE “elMAlE Al WAl s 7149
o] Eot ol Aol 7IR1E A Al =gl
g Zlos Alg

T4 ofo| e =N

MAFHoR A =AM F TAFHO R Al
B A HAe] 7 obuliedt 28 Bt Ak
Table 59} 74T}, & 18%9] ojn)icito] AZHYoH, &
g ohu|eite] Fae MLSOIA 4,695.22 mg/100 g2 2

Al wAstel] Hs) 1.4~2.080 B2 oAtk 53] A
7 Al Com-P3ol] Wi 2u) A = dafo|or}.
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Table 5. Contents of composition amino acids of oyster mushroom (Pleurotus ostreatus) cultivated with liquid spawn experimentally

and cultivated with solid spawn commercially

(mg/100 g)

MLS" Com-P1 Com-P2 Com-P3 Com-P4

Aspartic acid 357.14 213.18 187.21 172.64 247.85
Threonine* 203.47 130.88 115.83 95.23 143.20
Serine 188.02 115.75 111.25 89.41 138.44
Glutamic acid 714.19 369.38 366.95 366.31 345.47
Proline 158.16 101.90 93.71 0.00 123.26
Glycine 194.80 136.85 125.29 96.00 161.65
Alanine 319.82 237.37 172.38 145.14 256.41

Cystine 13.34 8.59 5.32 4.45 8.61

Valine* 234.42 145.08 138.78 104.12 171.67
Methionine* 53.33 27.06 33.72 27.37 38.28
Isoleucine* 186.87 113.63 102.45 79.08 142.70
Leucine* 279.47 174.17 157.03 118.72 228.22
Tyrosine 141.71 96.97 91.93 57.80 102.21
Phenylalanine* 470.23 375.64 296.53 265.49 355.75
Histidine* 118.00 92.17 59.36 57.57 76.80
Lysine* 325.19 261.33 217.98 152.78 233.03
Ammonium chloride 483.53 403.85 335.53 398.78 342.61
Arginine 253.53 131.36 126.13 107.56 141.10
Aspartic acid + Glutamic acid 1071.33 582.56 554.16 538.95 593.32
(Ratio to total, %) (22.8) (18.6) (20.2) (23.1) (18.2)

Essential amino acids* 1870.98 1319.96 1121.68 900.36 1389.65
(Ratio to total, %) (39.8) (42.1) (41.0) (38.5) (42.7)

Total amino acids 4695.22 3135.16 2737.38 2338.45 3257.26

"Refer to the Table 1

epolnicste] ke & opw|mAte] tisl 38.5~42.7%
o] W92 MLSE 39.8% T2 Al A9l Com-Pl,
2, B 40 HlajX = tha B AHgFo|l o, g o
2] S Al Bl HlE) &2 oA B Y
Ao ZAETS Ye F2 ARoz 43l aspartic acid
9} glutamic acid®] 5> MLSOIA 1,071.33 mg/100 g
o1 whAo| Al wWAloA= 538.95~593.32 mg/100 g
HQRZ o] gk F ofuiAt FheFel tisf 18.22~23.1%2
FEOZ MLSOIA = 22.8% =T

Y mAeldet s AN, A, B 3
Ay Al7] ol whet opm|iegke] kol Xpol7p & Ao
2 QA koo, 2008). LEFIHIA AFE =
Elg] e} EE el A olm Ak cysteine®] FHEF
o] 7P Egkow th3-2 =2 glycine, glutamic acid®] <=
0] 2™, phenylalanine> HEEA| &2 F 02 Hol &
A5t =EleHAdAE B8t 5o wep e 2t
ol5 Hol= Zo7 AT (Noh et al, 2008). H=3F,
ERHAloA ZEe] MZkol] mE 4 ofm|i=Abke] 4]

HwollM % ooz ShiE 4 ofu|iite] glutamic
acid?l A} opn|i=Abe] ZAgu|= 7ol A zat /ol
AR (Kim er al., 2014), 18FF2] =elzjwAlolA T
g opr it A FEel wet e e Kol
glutamic acid7} 2] WAlGlA 7P Bdths Bl
(Um et al., 2010y 2 A<} FA18F o]t

2 AgellA Al =k WA SRRl A A b
H Zo g Az WAl Hls| ¥ —/FO}U]—I—G‘} ol Bom,
g MLSOIM = @uks veilie 212 &2 glycine,
tyrosine & alanine(Solms, 1969)2] F&Fo] E9tom, of
n]=2be] 8RS WstA 7| AL ZstA) 7] BedslE glutamic
acid(Lee et al., 2006)2] 3ol o} Al WAl ]3]
P Woluz} vro] SHIME HEE7t 58 o= 3
e

B-Glucan &2
A FH o2 A =eleHAT LAFAOE Al
H Al WA B-glucan T3S Blws A= Table 6
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Table 6. Content of glucan of oyster mushroom (Pleurotus
ostreatus) cultivated with liquid spawn experimentally
and cultivated with solid spawn commercially

(mg/100 g)
Total glucan a-glucan B-glucan
MLS" 55.85+2.59°  1.3040.03° 54554257
Com-P1 2443+091* 0431001  24.00+0.90"
Com-P2 4857+1.58°  0.84+0.02°  47.73%1.56"
Com-P3 34.04+127°  0.84+0.02°  33.20+1.25°
Com-P4 31.02+1.04°  0.82+0.03°  30.20+1.01"°

YRefer to the Table 1

All values are meantSD (n=3)

“FMeans with different superscripts in the same column are signifi-
cantly different at p<0.05 by Duncan's multiple range test.

I 2t} F glucan -2 MLSOIA] 55.85 mg/100 g& &
oo ® =gom, Al HAS 24.43~48.57 mg/100 g
o] HAAY. a- & B-Glucan FHS F glucan}t F-AFSH
Ao 2 MLS7F Al wAlel| w\lsf oF 1.5~3.081 &
1.1-230 A% 2 FFolUAth. A1 HAlS MLSe] H]
3 glucan?] FaFo] FolH o2 Y9roLt, Com-P2& ]
EfS] Al Ao HlsiM = froH o R w2 ol

FAZE el F5E Bglucan T 19.03
~37.67%2] WA LH, ol EFoWARTGE W F
Fol ot A, FA B FolwAld HsiME E& T
ZoAtH(Um et al, 2010). =4k 2 Fak FIHALL]
B-glucan e =lAk WAlolA E3tor, 4 ol

£ ol WAl 229 w3 Fro 71049
A3 B % Qth(Kim and Seo, 2016). =3+ F2 2]
Al % B-glucan e EIMAGA 7 o, »
AL Fol, Aldo] B Al v
£ B% ATH(Choi ef al., 2010).

u]= FDAOA = vl 3 g9 484 B-glucanS AHF T
739 A A3 ol Tgo] E ZAo® ®Hygl vl
AEH (FDA, 2005), ¥ <AolA AAFTHoZ AujE
ERWANA B-glucan®] E&Fo] IAFTHOZ AulE
Al WAl vjEl] A H7tE]o] o] 2R1g 7T E 7
BERi=

oy
rot
&
i
°
52
i)

£ Hs ¥ EatEL0|E &2

A FH o2 Al =eleHAT AFAOE Al
H AT wAle F s ¢ FetE ol RS vt
A= Table 73 2t} F vl TS MLSOIA 65.95
mg/100 g2 A3 141 (40.97~60.82 mg/100 g)oll HIaj|
oo £& ol gt iol= e MLS
(28.88 mg/100 g)ollAl A1¥ WA (16.02~23.12 mg/100 g)
o vla] folH o= EouT

EZ < drteld B9 HEA EEELS A EA A

Oft

Table 7. Content of total phenols and flavonoids of oyster
mushroom (Pleurotus ostreatus) cultivated with liquid
spawn experimentally and cultivated with solid spawn
commercially

(mg/100 g)
Total phenol Flavonoid
MLS" 65.95+3.14° 28.88+2.82°
Com-P1 40.97+2.11* 16.02+0.72"
Com-P2 4536+2.93" 17.2741.05"°
Com-P3 55.37+1.89° 23.1242.04°
Com-P4 60.82+1.17° 19.56+2.27"

“Refer to the Table 1

All values are meantSD (n=4)

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

T8 st RO R AgsiH ol f SEe] 47
R ZM FFAEsL Zhgol BedskAl FTh(Michalak er al.,
2006). AAxE =EEHAloA FFo IE T dHs
S HPLCE #43F 23} 20.19~39.13 mg/100 go& =
FF7 S g AlolE Btk BavF Itk (Um
et al, 2010). Wb E AoA AAFHoZ AujE
WAL Al WAl HsA F dlE 2 EZEfRro|=
o] Eof o]5o| gt Fitslt S 7T F US A
o2 A7 ET

&Hitst &ty

WA FF 2 AuE =Ef WA Al WAL &H4tst
FAS vt A= Table 83 7Heh. A1) 80% W&
& FEES 20200 mg/mLe] FEZ 2743l DPPH,
ABTS % &AEA S 8-S 243512, DPPH
2 ABTS SZ-S 50% 2As=H QFEHE A5 F
T (ECs)E Ve A3, DPPH 2]z 2AEALS MLS
A 9730 mg/mLe]em, Al HAleA= 100 mg/mL
oldolitt. ABTS iz AAZHS MLSOIA 50.87
mg/mL, A% A 53.86~72.05 mg/mLe] HH=
MLS9] 2tt)zr A2 Algt MAle] Hls)] folxoz
=ttt skdE e FFEEF 07 ARESF FeSO,-7H,02] 50
pMell 3FE = FE(ECs) )& YERIR S, MLSA]
= 147.61 pMR1 A Al Ao A= 96.34~130.11
pMe] He|Z MLSe| 32 gz A=
Wkl o= Al WAl Hlgl] fo]Hog Wttt

JAMA FEE2] DPPH oz &AAEAS A8 T
o T ve FFH =2 AHAE EA2UH(R=0.969),
FRAP®| ¢]3F skl e R=(.7182] AAA S BT} B
=] YHKim et al., 2017). =El2EAe] 2R A 2k
AR FE FAR O] 7HE Aol gk kst 2dS v
w3k Aol ApAA o] o] ¥ fpste] AHEA| F
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Table 8. Effective concentration values for antioxidant activities
in 80% methanol extracts of oyster mushroom
(Pleurotus ostreatus) cultivated with liquid spawn
experimentally and cultivated with solid spawn

commercially
DPPH radical ABTS radical Reducing power
scavengingz) scavengingz) by FRAP”
MLS" 97.30+10.84"  50.87+4.36"  147.61+1.06°
Com-P1 164.90+5.34°  61.48+5.14°  129.19+2.05"
Com-P2 133.99+4.60°  72.05+3.46°  130.11+2.81°
Com-P3 118.76+2.21°  53.86+3.40"  116.48+4.73"
Com-P4 139.86+9.38°  54.32+1.86"  96.34+19.81"

YRefer to the Table 1

PEffective concentration values (EC, mg/mL) were calculated from
the regression lines using five different concentrations (20, 50, 100,
150 and 200 mg/mL) and their data were presented as 50% scav-
enging activity.

“Reducing power values (EC, pM) was measured at 50 pM equiv-
alent of FeSO,7H,0.

*PEach value represents mean+SD (n=4). Means with different
superscripts in the same column are significantly different at p<0.05
by Duncan's multiple range test.

HEA sighE o9 B ot dFFe] ¥ & A= F
A vk AchUung ef al., 1996). 25F2] =elgHAle] &
AAZE] W3 DPPH |2 2AE8AL Z371 A
St zpo|7F ot A o2 50%v|Rke] Aol
o, o] WAl % T TS 8-10 mg/ge] WSl
RO 7 ®WiEo] ATHCho ef al., 2014).

FRAPHOI 2|3 3182 DPPH 2 ABTS ]z &7
A= gl Holo s ozt its S S
A3 ACE(Yu et al, 2011), AEA NN FAH
DPPH #tt|Z &2AS/d7ol w2 s veplitke
B37} & (Moon e al., 2003), ¥ A7 A3} vAle]
)z 24242 FRAPY <93 E—:‘F"Jr dolgt 73
< Hof WA Fof sl BFe duk A EA S its)
A= Thake] zpolE Hol= ﬁz T €
steleel] ot gkt &2 Atsluhgo] FHvjAE A8

o
o
7

2
il
N

sk w4 oS #|TE %E&% Sjr|ek=d], A&
& el BHES 21 < Sle vE Sl S
aHoles THT F e %@94 ohgatel] wt Fakst
ol 2folE HRITHE HI(Woo ef al., 2010)= £ <
T At AR Ao AlRHn

AAEEo T A ekiuse] FAEHS Bl
Sl TAFEOR AE A2 ulA
o MEE FER Aozt Gt wsle] ARE AAE
o A SEA MLS)e] A% wAlel] Hs) fol

How w9}, wAle] SH GRS MLS(86.80%)7F Al
WA Blsl folFom wgith. F71d e MLS
(421.17 mg/100 g)ollA] A% ¥4 (333.26~362.78 mg/100 g)
of Bl felzow wekor, 53] 2 (K)ol ol 7t
Bkl ofu|ieAtke] ke MLS(4,695.22 mg/100 g)
7F A1 HAE] 1.4~2.08] o)l eH, MLS= =7 of
n|=4k 2 oaspartic acid9} glutamic acid®] o] Al
WA Hlal =2 ZdEFeldrt. MLSS| B-glucan ﬁ‘L%t—?:
Al WALl s 1.1~2.38) X He Tl F #)
= 9 FgH x|t RS MLSOA Al wAlo H]’B‘H
#1402 £9ITh. DPPH 2 ABTS 2tiZ 27848
MLSOIA Al #Alel] sl folFor whont, sy
& e Aol wEkA, MLSb IAFHOZE A
v Al WAl Hlal] -85 AR el o B &
Ahsh go] ek Ao g e

aAMel =2

AT FEZARRZ R A Al el F21E 2.l
X%Zl A o] AFARY (117013-2)¢] AFHAE F3E
Ae] dFoln oo A= T
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