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SUMMARY

O The cultivation conditions of liquid spawn for oyster mushroom(Pleurotus
ostreatus), shiitake mushroom(Lentinula edodes) and cauliflower
mushroom(Sparassis crispa) were soybean meal medium supplemented with
pH 6 and 20 g of glucose, soybean meal medium supplemented with pH 5~6,
20 g glucose, or 15~20 g of sugar, and malt medium supplemented with pH
4~5.6 and 20~30 g of glucose.

O In comparison of the cultivated mushroom with the liquid and solid spawn
under the same conditions, the growth of mushroom using liquid spawn was
fast and the yield was higher. B-Glucan content was not different according
to the spawn. Essential amino acids, total phenol content and antioxidant

activities were significantly higher in mushrooms cultivated by liquid spawn.

O In the Lentinula edodes mushroom, amino acid, B-glucan, total phenol
content and antioxidant activities tended to decrease according to harvest

interval.

O The contents of minerals and amino acids in the Lentinula edodes
mushroom by liquid spawn were not different according to the spawn. The
contents of B-glucan, total phenol and flavonoid in mushroom by liquid
spawn were similar to those of commercial mushroom. The radical
scavenging activities were similar to those of liquid spawn and commercial

mushroom.

O The contents of minerals, constituent amino acids and free amino acids of
Sparassis crispa mushroom by liquid spawn were similar to those of
commercial mushroom, and the content of -glucan and antioxidant

activities were significantly higher than those of commercial mushroom.
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LEfHA AXESH] A i 2AS AASH] fst Wil Al PDB  (potato
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Table 1. Sugar and glucose contents for soybean broth

Condition of media A B C D E F G H I J K L M N O
Sugar (g) 30 0 0 0 0 0 5 10 15 20 25 5 10 15 20
Glucose (g) 0 30 5 10 15 20 25 20 15 10 5 O O O O
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Table 2. Changes of pH in the potato dextrose broth media for liquid spawn growth

from Pleurotus ostreatus during its incubation periods at the different pH condition

Incubation periods (days)

pH of

media 3 6 10 14

4 3.91+0.03" 3.96+0.02°* 3.90+0.01" 3.81+0.00%*
5 4.85+0.05"® 4.82+0.05%8 4.79+0.0728 4.73+0.08%"
6 5.49+0.034 5.42+0.02°¢ 5.34+0.03" 5.27+0.03%
7 5.76+0.05 5.70+0.02P 5.60+0.08"° 5.48+0.01%"
8 5.95+0.12% 5.73+0.05" 5.56+0.03° 5.41+0.05%

All values are mean+SD (n=5)
Means with different superscripts in the same column(A-E) and same row(a-d) are

significantly different at p<0.05 by Duncan's multiple range tests.

(2) AA S vl g Ax JAT

Lefelsa ARE R slgele] pHE DEjdt AolH A WY HES UE Ao 57
st AT Table 37 2T}, 250 mLo] PDAHIAO]A 149 Eot ¥lgksl Zot 2] AP ELs
WloF 39 73 5 6.15-6.34 g/250 mL2 wjofele] 7] pHol mpE {OIxL Heion], of:
Hl9F 62 AW 5 A Piio] QAL Qi 2o B m ujgele] £7] pHIL WA @Al A
A AR 2 9FL ulAA g o2 it Hgo] wiYF 6WAE Ax@A|FO] Bl
2ol Zato] mep Z7bEl: Agolgiont, vloF 109 o sl AE FAZ] FaEHE AFold

.

S5 loF 102 Zuolt wjle] £7] pHIL 5M70ld® AelTod Ax @AYo
6.45~6.50 g/250 mLo| W2 pH 4 % pH 80| vjFoumrt 7% FAFol goxo= %
oui, wjeF 14% A Sl oslz 102 vjFR A2lqo] wlsh 2x FAlPe] gelKoz
7
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Table 3. Mycelial growth of liquid spawn from Pleurotus ostreatus on potato dextrose
broth during its incubation periods at different pH condition

Dry cell weight (g/250 mL)

Incubation periods (days)

pH of media

3 6 10 14
4 6.27+0.06® 6.55+0.19N° 5.72+0.14% 5.69+0.22%
5 6.24+0.11°8 6.54+0.12° 6.45+0.46"" 5.92+0.05%
6 6.34+0.19 6.47+0.11° 6.49+0.44"" 5.93+0.06%
7 6.15+0.06" 6.38+0.09° 6.50+0.40" 5.80+0.04%
8 6.25+0.07"% 6.39+0.09¢ 5.72+0.11" 5.39+0.05%"

All values are mean+SD (n=5)
Means with different superscripts in the same column(A-B) and same row(a-d) are
significantly different at p<0.05 by Duncan's multiple range tests.

NS: not significant

(3) WA S~ vigol] g Fd= ¥et
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Table 4. Mycelial growth of liquid spawn from Pleurotus ostreatus on potato dextrose

broth during its incubation periods at different pH condition

(Absorbance in 600 nm)

Incubation periods (days)

pH of media

3 6 10 14
4 0.015+0.010°%  0.020+0.003** 0.022+0.005* 0.035+0.003"*
5 0.021+0.002" 0.014+0.00224 0.020+0.004°* 0.067+0.001°
6 0.021+0.003? 0.017+0.002***  0.058+0.008" 0.074+0.005¢¢
7 0.014+0.004% 0.017+0.004*®  0.033+0.003" 0.071+0.004°¢
8 0.021+0.001% 0.026+0.0012°  0.032+0.005"® 0.051+0.009

All values are mean+SD (n=5)
Means with different superscripts in the same column(A-C) and same row(a-c) are
significantly different at p<0.05 by Duncan's multiple range tests.

NS: not significant
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Mg ZEGLS AV HMYA(G~K) F Wi H, T, T, K wi9F 109 37§ pH
5.18~5.319] W9I% oD, ol Ml 14 T 5 pH 4.75-4.939] IR APk felxel
Aol glout ojak ob ik,

g ZEY F U AR o], Mgl 5420 g AVME ulgle ZEgol
5-20 g A7FE ulgolo] wlsh wley 109 3 % wjofele] APJEU) cha Wof pH 52042
Lepgicy.

ofebd chEut wjAlo] ME Zegel dee Dejstel AVl A Wi 10149 A 5
o220 A2j oA pH 5~69] Hel2 Lfeh 7] vjofele] pHol uls) ojx1 Wolx] grokct.

A B C D E F G H ! i K L M N (0]

Code No. of media
E 10day @14 day

Fig. 1. Changes of pH in the soybean broth with different content of glucose and
sugar after 10 days incubation of liquid spawn from Pleurotus ostreatus.

All values are mean+SD (n=5)

AMMeans with different superscripts in the same incubation period are significantly

different at p<0.05 by Duncan's multiple range tests.

il & 29 R 2= FUigol WSS X dAFE fdeR SUHEEs ol
oh AR % m=go] Frigol A7 30 gl HiFA(CA, B)oAM Az dAIFS i 3LA ol
Hs v 628 Al A HAad dTe Blou, #iY 10€ A 7MY =2 aEollen, i
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%
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10

_19_



of vlsh AE FAFOl AN EYUTE o] MY Ergo] EFY MY E o
Arhulgo] 2242 Ux FAY 37182 ¥ 4 AU

Table 5. Mycelial growth of liquid spawn from Pleurotus ostreatus on soybean broth
with different content of glucose and sugar
Dry cell weight (g/250 mlL)

Code No. Incubation periods (days)

of media 3 6 10 14

A 8.354+0.078°"  8.100+0.360%°¢ 8.646+0.180° 7.799+0.178%
B 7.887+0.007" 7.143+0.149"" 8.049+0.071¢ 5.974+0.131%
C 1.983+0.026% 1.449+0.007°* 1.223+0.038%* 1.315+0.025*
D 3.198+0.088" 3.165+0.032"¢ 3.520+0.043° 2.313+0.059%¢
E 4.087+0.077°¢ 3.791+0.038"P 3.336+0.069%" 3.219+0.148%
F 5.607+0.051F 6.004+0.026% 6.713+0.070% 3.933+0.065%
G 7.194+0.178% 7.248+0.1123H 7.214+0.235% 6.847+0.301°%"
H 7.640+0.135" 7.390+0.022"7 7.039+0.1812" 6.985+0.2392
I 7.828+0.045"!! 7.565+0.121" 7.010+0.1512" 7.089+0.2512H!
] 8.179+0.088°KL 7.920+0.135% 7.064+0.045" 7.185+0.193
K 8.066+0.148% 7.937+0.160%¢ 7.214+0.152% 7.548+0.186"
L 2.184+0.069°* 1.854+0.057°% 1.683+0.0072® 1.708+0.11225
M 3.248+0.116"® 3.307+0.022"¢ 2.931+0.088% 3.064+0.0812°
N 4.567+0.278°° 4.442+0.1502°" 4.17940.125% 4.183+0.055%
0 5.870+0.157"F 5.653+0.072%" 5.482+0.044%" 5.457+0.128%

All values are mean+SD (n=5)

Means with different superscripts in the same column(A-L) and same row (a-d) are

significantly different at p<0.05 by Duncan's multiple range tests.
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Table 6. Mycelial growth of liquid spawn from Pleurotus ostreatus on soybean broth

with different content of glucose and sugar

(Absorbance in 600 nm)

Code No. Incubation periods (days)

of media 3 6 10 14

A 1.382+0.018¢ 1.324+0.029°" 1.583+0.013°" 1.585+0.017°F
B 1.384+0.019"“P  1.304+0.028"¢ 1.418+0.005°¢ 1.119+0.083%
C 1.472+0.015°%H 1.150+0.025%° 1.496+0.029C 1.288+0.033>
D 1.402+0.014°PF 1.100+0.021%¢ 1.371+0.057°F 1.249+0.019°¢
E 1.469+0.028"" 1.391+0.010% 1.692+0.014° 1.686+0.044°"
F 1.442+0.044257C 1.396+0.029% 1.476+0.025% 1.631+0.052°F6H
G 1.282+0.010°® 0.977+0.002%4 1.219+0.004%" 1.677+0.013
H 1.151+0.008°* 0.970+0.010% 1.289+0.018°F 1.688+0.015%1
I 1.419+0.009°%F 1.050+0.0132" 1.593+0.013" 1.709+0.020%
] 1.419+0.004°"F 1.274+0.017°" 1.393+0.046°" 1.712+0.016°
K 1.445+0.010°F¢ 1.322+0.038%H 1.585+0.019°" 1.654+0.025%H!
L 1.416+0.010%F 1.213+0.026°" 0.507+0.034%" 0.724+0.042°*
M 1.486+0.013°" 1.349+0.023"" 0.775+0.136% 1.595+0.01 1°FF6
N 1.448+0.015C 0.951+0.008>* 0.379+0.014%* 1.563+0.018%F
0 1.453+0.013 1.134+0.026°P 0.861+0.049%" 1.511+0.021%

All values are mean+SD (n=5)

Means with different superscripts in the same column(A-I) and same row(a-d) are

significantly different at p<0.05 by Duncan's multiple range tests.
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Fig. 2. Culture solution of liquid spawn for Pleurotus ostreatus.
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Hoz Ao Aol +2FA 9 Hi a2 g4AS st dH@EA 5. 2009).

Table 7. Moisture content of sawdust according to soaking

Moisture content (%)

Soaking into state Soaking into shaking state
Raw material 16.98+1.25%
Soaking for 2 hr 56.80+1.56° 62.23+0.94°
Soaking for 12 hr 61.49+0.57¢ 64.69+0.49°¢
Soaking for 24 hr 63.88+2.48° 66.42+1.22°

4°Means with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range tests.
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A o w
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=

Inoouwtation volume
SmlL 10 mL 15 mL 20 mL 25 mL 30 mi

Fig. 3. Mycelial growth according to inoculation volume of liquid spawn from

Pleurotus ostreatus.
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» Liquid spawn for Pleurotus ostreatus (Fig. 4-A)

Inoculation 1 day 2 day

» Solid spawn for Pleurotus ostreatus (Fig. 4-B)

Inoculation 1 day 2 day

» Solid spawn for ‘Chunchu 2 (Fig. 4-C)

Inoculation 1 day

Fig. 4. Comparison of growth of mushroom during their inoculation of 10 days.
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Table 8. Yield of fruit body in mushroom cultivated from different spawn

Yield of fruit body of mushroom
(g/ 900 mL)

Pleurotus ostreatus
247.80+19.90°

lquid spawn

Pleurotus ostreatus
177.20+25.90*

solid spawn
‘Chunchu No.2’

solid spawn

179.70+8.65%

All values are mean+SD (n=20)

ABMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.

Pleurotus ostreatus
cultivated from
liquid spawn

Pleurotus ostreatus
cultivated from
solid spawn

‘Chunchu No.2’
cultivated from
solid spawn

Fig. 5. Mushroom cultivated from different spawn
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Table 9. Assessment of microbiological contamination at different sites due to liquid

spawn cultivation for Pleurotus ostreatus

Culture Pre-cooling Inoculation
Laboratory
room room room
PDA medium ND ND ND ND
NA medium ND ND ND ND
Confirmation by ND ND ND ND

microscopy

All values are mean+SD (n=10)
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Fig. 7. Dried products of Pleurotus ostreatus cultivated from liquid spawn.
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Cultivated
Mushroom
(liquid spawn)

Commercial mushroom (solid spawn)

Fig. 9. Mushroom cultivated from liquid spawn and commercial mushroom.
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(Fig. 10)

Pleurotus ostreatus Pleurotus ostreatus ‘ChunChu No.2’

(liquid spawn) (solid spawn) (solid spawn)

Fig. 10. Mushroom cultivated from liquid and solid spawn.
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787t A47tA2 FFAZ E 110°C heating blockolld 24X17F Bt & olatsto] oty
on, o]5 pH 2.2 sodium citrate &80z 10 mLE LSt o
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0.2 mLE 7}stal 40°C water bathofA] 3087 wEksE & PAIE2] (1,500xg, 105)5t0] A=

[©)

HS At AF=AR 0.1 mLo| 0.2 M sodium acetate buffer (pH 5.0) 0.1 mL2} GOPOD A]
°F 3 mLE €1 40°ColA 2027t §F3-A1Z1 & 510 nm oA §F =5 F451 a-glucan

O]
a9 ALt ARgstRth. 574% total glucani}t a-glucan®| §8=+ EEFEAQ glucose
&% (1 mg/mL)& GOPOD Alofat BFZA[Z] ¥h-golo] S5 o] &sto] ZF2F oFaH(%, w/w)it
o7 AASHE T}, B-Glucan &F2 total glucan oA a-glucan g i Fo 2 AAls
et
9) 2B FF 54

LERHACS 80% HEE FZM = ZPMFA SHeFS [JV-visible spectrophotometer
(U-2900, HITACHI, Tokyo, Japan)Z 280 nm % 420 nmofAl 80% W& WA= 5}
712 57510 §Y % o2 Lehhoit

LEFHAY 80% FEM 1 mLo] 59 Folin-ciocalteau A|2F & 10%
Na,CO:8 912 Atel 71t the A12o] QAo|Al 1417F 8417 % 700 nmOojA &2 =S

EX5tYtHGutfinger T, 1981). Zftd o]t ko Ab7|o] &0 | mLo] 10% aluminum
nitrate 0.1 mL, 1 M potassium acetate 0.1 mL % ethanol 4.3 mLS A2 7Ist & AL
o] AAlofA 40&7F §ESAI7] 415 nmoflA] S8 =S FAsHYtHMoreno MIN et al, 2000). &

s 2 Z2tdyolt HIFLe AR ZH7E gallic acid ¥ quercetin (Sigma-Aldrich Co.)

DPPH (1,1-diphenyl-2-picrylhydrazyl), ABTS [2,2'-azinobis—(3-
ethylbenzothiazoline-6-sulfonate)] 2tz AAL ] Y Sd=ioz £451Qct. DPPH 2ozt
AL 5 ma/100 mL oIS §aHt DPPH BoI0) $9l 2§ EFtel Lol 10
B2F ¥ESX]7] $ 525 nmoA] &4 TS £X51YTHBlois MS, 1958). ABTS 2]Zh AAEA L
7 mM ABTS 89Ho]| potassium persulfateS 2.4 mMo| T T & 85jA|AH HUAAA 12~16
AIZF ¥ESAIZ] TFS 414 nmojlA] S8 =7t 157 58 Z242 3AsH 218 ABTS 7|88
o2 ARgstien, of &M 100 pLo Ale F&E5 50 uL 7tsto] A2oA 5@t BF3AIA

5
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414 nmoflN FE =5 545 HRe R et al, 1999). 2} 2fZo] AAHZG (%) [1-(A=& F7t
To| EwE/RAstTl EWE)XI0002 AMstch HU

antioxidant potential ability)o] T2t A|g2 F&FH 40 plL, £5F2 40 pL, FRAP 7]&A 89 100
pLE Atz EYstol 37°Co|A 477 BREAIZ] 593 nmojlA FEEE FASIYCH,
FeSO,7TH, 05 BEFEH 2 st APdet AgAlol osli Aitstitt. ol FRAP 7]H&A2 p
3.69] 300 mM acetate &Fx8098 10 mM TPTZ-40 mM HCl 898 20 mM ferric chlorideE
A7E 10:1:1(v/v/v)] Bl &2 EYT 2 37C water bathol A 587} ¥ Azl 24 Abgsheic)
(Benzie IFF & Strain JJ, 1996). st S xwo| me} A|29% 1 mLo] Q1AF 2+&9H(200 mM,
pH 6.6) @ 1%9] potassium ferricyanide&< 7t 1 mLE A2 71t T2 50°Ce] £~LA4H0]
A 2083t BESAIZCE of7]o] 10% TCAE 1 mLE 7}5te] 5,000 rpmojlA 10837+ 9Al&2]
to A5dls ddlod, o7]o 59 575 H ferric chloride &S A= 7}sto

& & 700 nmolA] ETES FASIAT Al #UAL 700 nmolA] FUE oz U}
tHOyaizu, 1986).

12 FRAP (ferric-reducing

r}ov

T

=

0.

1

ol
o

L rlov r

32 ol

3. d3 Ax

Jh. RS ule v AE sElude] BRSAY L P
2 AAE Eo) NLE Lellui AAFFOR A BA ek EEY AU
LERHA(AEROR HIUE ) BREY L AATYL vlast.

0_1..

H]_ﬁ’_

|ol'
;
rr

1) “efeuAle] A
2 ApolA e AHNFFOR AEY LElHACSE )T AR Ceteu A 459 M

gt AT Table 107} 2 BiA9] 2 B9lold P=(Lhs ARBF AN 64.25
Lo, A BIAe 38.20~65.50] WelE Al o] SolAel AtolS Witk viwo] AW
Dt AHFF AT 9o Holx] okt MAE(aght AAFF HAol ROz
0]9lOu](3.37), AW B[Ae 3.96~5.800] WelE ANFF vlAo] uls) folMoz e
olgith. FME(bgh AMES} GAR FFOR AMFF BRI 114591 wrEio] Alm
o4t 13.65~19.089] WIZ SolMOR ke AFolodch. AMHL Mat AHEFT o)A
oAl 65.390 2 A|TWHA A~CHU= SojAlo g =oFx|gh Ald WAl D(68.36)E = So]A o
2 we 2Folgrk,

B3 o) ool A PE(Lghe ﬂﬂﬁ% B]3l0] 93.64% AW A9 72.75-91.381C} .01
o2 o} ye Aoz Uedth MMt 2t Bt 02 FFoe AAFF HAY A
B W A 2 B9} GOIAIE HOIX oEool, AL U3 Cof DRCE ROlHel Aolg wsich
PAE(bghs AHBF viMo] 7Pg 2okou], AW A Bet: SRl giglout, 1 99 A
W oeAECE gosos we sFoloick oA of 3919 MMM Mabs AHEF 640l

T

rok

Ea)

£ oX rlo »x 2
ot

X
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93.792 Al B0 u]s) QojHoR e

A ATE R Qe LERlNALS TAEFoR AUED Q= A, olgkzo] Alw uA
Zholl AE ol wiAle] E&, WjHE ¥ ohet A0 SEEE 7I7FECH 24 Wt wA
5)917] mjeolat AlstEct

Table 10. Hunter color values of Pleurotus ostreatus cultivated from liquid and solid

spawn
Kinds of L a b AR
mushroom
Pileus
C;;E}‘S;?fi 64.25+3.55" 3.37+0.61% 11.45+2 27 65.39+3.57"
Commercial
sample?
A 38.20+3.95* 5.44+0.24C 13.65+1.57" 40.94+4.11*
B 60.13+2.09¢ 3.96+0.14" 15.17+0.58 62.14+2.05°
C 42.83+1.15° 5.80+0.16" 15.30+0.53¢ 45.85+1.20"
D 65.50+2.45P 4.24+0.34° 19.05+0.77° 68.36+2.34F
Stipe
C;;;‘g’i‘;?fi 93.64+0.25 0.54+0.08" 5.25+0.28" 93.79+0.24P
Commercial
sample?
A 84.47+2.16" 0.55+0.34" 11.57+1.03° 85.27+9.048
B 91.38+1.45¢ 0.37+0.27°8 6.03+1.23% 91.59+1.39¢
C 72.75+3.13" 1.72+0.28€ 14.57+2.41° 74.25+72.99*
D 90.73+0.61¢ 0.16+0.274 9.84+1.478 91.27+0.51¢

All values are mean=SD (n=10)

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

DCultivated sample was cultivated from liquid spawn

2Commercial sample was cultivated from solid spawn
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2) “ERRHAe AT
2 AFolA e AFFTHoR AitE “ERIHA(SER] ) AlE AL 2ATS
st A1}= Table 113} #c}.
4 & (hardness)= Al% #]Alo] 280.29~391.85 g/cm®Q] 2 M| Z+HF ¥A(453.93 g/cm?)
of vlsi RojAos o AMAFAF WAL xAo] ¢ AUstAt. A /d(chewiness)2 MA|E
w HAlo] 317.33 g2 Al HAET {ojRozg =9ty AAd(gumminess)ofA = AT
H Ao vlsto] Al Aol fojAor e Aurs BTy U/ (resilience)E AA|ZTH A
b Al WAL Bl JoJAE Qilet. FAMd(adhesiveness), ©/d(springiness) 3 3787
(cohesiveness)e & Alg7ho] SOJx}S HO[X] Qkorct

o|2H WAFTHOoR vigH “EHA ‘SEf2]’'= 74 x(hardness), A3 (chewiness), 773
(gumminess), 2]57d(resilience)ollA] TA|SHC =2 A Al ARG [JoAoz o} H

(o]
Xo] Alzto]l ©45to] AM|AFO] 7| S wo] AEE oz o AZICH

d]

U =T

Table 11. Textural characteristics of Pleurotus ostreatus cultivated from liquid and

solid spawn

Kinds of mushroom?

Cultivated Commercial sample
sample A B C D
ga/rg;ge)ss 453.93£27.37 391.85+27.8° 312.66+11.5"  280.29+28.7" 330.81+48.5"
f;;eswenegs 0.14+0.1%  0.14%0.1 0.14+0.1 0.12+0.0 1.12£0.0
(CgI;QWineSS 317.33+42.6° 268.33+24.3° 249.47+23.2"®  237.29+39.6" 273.19+38.3"
(Sé)’)rmgness 0.9240.0°  0.88+0.0° 0.93+0.0° 0.83+0.1% 0.890.0°
(th)lrnrniness 346.24£49.1° 305.70£38.4"  276.62+38.1"  271.45+41.5"  307.70+45.0"

Cohesiveness

(%) 0.78+0.045¢ 0.74+0.09* 0.80+0.03°¢ 0.74+0.05%8 0.78+0.045¢
(0]

Resilience 0.494+0.05¢ 0.438+0.04" 0.505+0.04" 0.342+0.04% 0.496+0.03°

YRefer to the Table 10
All values are mean=SD (n=8)
AEMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.
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3) LErfH Aol AV E T

£ AFolA e AHEHoR A “ERHA(SER] )3 AlE “ERluAe] UvbdR
S vt Aut= Table 129 Zt.
S AA|ET w0l 86.80%% T, AT HAE 90.44~92.08%2 AT B{Ao] BAE
o Aol vjsf fojAor =2 HFo|rt. FE 2 AANFA HHo] 1.46%= AT HA
(0.78~1.14%)0ll vloll RolA o2 =oftt, RTWA e AAFTH BlAo] 5.07%= Al BiA
of vls] Feldoz =oton], AlM wAZtl= RAAE Aot RAG-2 0.12~0.30%2] Y
2 AFE HAoA w2 oIt ©adtE FA] 3.60~6.37%2] HAUR AT v A A
FoRoR =2 ol

ofH A, FrLEfaluAl U “ER|HAC] ol tigh vl AolA “Efeu| Aol EEt
2Fo] 91.3%, 3B 0.6%, ATHWIAIL 12%, EA|WS 0.2%ArH= W17} Qltk(Hong KH et
al., 2004). o= & AolA N Ax|FH Hi*iidr ZRTHRAl o] &hego] FAI Al Olaio}

o

re

Table 12. Proximate composition of Pleurotus ostreatus cultivated from liquid and

solid spawn

(%)
Kinds of ! Moisture Ash Crud.e Crgde Carbohydrat
mushroom protein lipids e
Cu““’at%d 86.80+0.18"  1.46+0.20°  5.07+0.23°  0.30+0.00°  6.37+0.22°
sample
Commercial
sample?
A 92.08+0.38°  1.14+0.08" 3.06+0.11*  0.12+0.01%* 3.60+0.19*
B 90.44+0.59®  0.78+0.13*  3.21+0.13*®  0.18+0.00° 5.40+0.71¢
C 91.35+0.20°  0.86+0.07*  3.28+0.11*®  0.13+0.01® 4.38+0.28°
D 91.12+0.37°  0.98+0.04%  3.46+0.06" 0.16+0.00°  4.27+0.438

YRefer to the Table 10
All values are mean+SD (n=3)
AEMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.
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4) =Y RYlE %

B Qo) Jpee dHERoR AAtE LERRjuAl(S
H| st A1b= Table 131} Zc}.

71=2 K(ZE), Ca(Z+) Mg(otauls), Na(GEE) Mn(Yzh), Fe(d), A(EF0l+), P()
% 8%0] A2Et. $o180) F%L 42117 mg/100 go= MHEF w0l g we
S0z AT A D(362.78 mg/100 g), C(342.93 mg/100 g), A(339.36 mg/100 g),

(333.26 mg/100 g)°] +olQdth. e BA AlmoA F71H9 =42 K > P > Mg > Na >

Ca®] olglon], AHEF BIAolA Kol @S 25127 mg/100 g Po| weke 129.95

mg/100 gO 24 Al Ao ulsl & ao0|qir

2

SER ) Al e WA RlE

g

JQ 4o mlo r

kI oln

o]

Table 13. Mineral contents of Pleurotus ostreatus cultivated from liquid and solid

spawn
(mg/100 g)
Kinds of mushroom”
Cultivated Commercial sample
sample A B C D
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 11.77+0.12 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 2.04£0.03 2.18+0.01 4.20+0.04
Fe 0.09+0.00 0.06+0.01 0.06+0.00 0.06+0.00 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 91.52+2.58 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¢

DRefer to the Table 10

All values are mean+SD (n=3)

ADPMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.
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7l A oF 4% PS5 ARA|staL ot Aol FEA] 7] Wiwoll SEEA] AE
o2 el g sHoF ehthBea YK et al., 2008). 53], Z&(K)2 ol 82 FIA7]1(Hwang
JB et al., 1997), AE(Fe)2 S3dlst &AAA A5fjo] oI5t (Lee SH et al., 2003), QI(P)&
ARTALE F/dStAZ]IaL Al29] kobdR|o] dF2 DAle d22= d2A tHlee K] et

. 2009). @etA 28 R71E 0l w2 AAIEST WA AlE YA vls] RU1E G0l

FR3 AFO2 o] 8IkAIF Z o= oML

5) LEFR]B] A0 4 ofulwAt

& AFolA JiEE AXTHFoz AAE SERWA(SER] ) Al “ERY A0 F/d ofr]
wAF A2 BlEe A Table 149 2ok F 1859 ofulizito] A& olon], Piotu

o] T2 UAIST WAolA 469522 mg/100 go= THY Eoton, Al HAZ
2338.45~3257.26 mg/100 go] HFc}t HHopo|iAte] FhHEFr oM EZ w{AloA 1870.98
mg/100 g2, A]T vAlo] v]a] 1.3~2.18] o AZo]9jony, BE m™iofn]Alo] 3tafo]
BA S~ HAA =2 fFoldth. F&¢ oto]i4t 18% & glutamic acid®] g&fo] 7y W@
or=g|, Al ¥Al D9 729o|= phenylalanine®] 3t=Fo] glutamic acid¥.t} ThA =9fct.

FESt AAESF4 HAL TS e = Zo=2 d2Xl glycine, tyrosine @ alanine(Solms
.. 1969)e] hefo] mqrom], ofnjwAte] g WstA|Z|AL} ZteA]7]=T] Tojsti glutamic
acid(Lee YS et al., 2006)7} 714 3toxlo] 9lon, & mas|2o au7} 9= 7oz aayxl
tyrosine(Han HS et al., 2004)0] o] A% wiAlo] wls} ot ut ohjel Jobs Selojxw o
AlEtol] ot Aol YA WAooz HHH.

OlI
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Table 14. Contents of composition amino acids of Pleurotus ostreatus cultivated from

liquid and solid spawn

(mg/100 g)
Kinds of mushroom?
Cultivated Commercial sample
sample A B C D
Aspartic acid 357.14 213.18 187.21 172.64 2477.85
Threoninex 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
Valinex* 234.42 145.08 138.78 104.12 171.67
Methionine* 53.33 27.06 33.72 27.37 38.28
[soleucinex* 186.87 113.63 102.45 79.08 142.70
Leucinex 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
Histidinex 118.00 92.17 59.36 57.57 76.80
Lysinex* 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
Essential
Amino acidss 1870.98 1319.96 1121.68 900.36 1389.65
Essential/Total (%) 39.8 42.1 41.0 38.5 42.7
Total amino acids 4695.22 3135.16 2737.38 2338.45 3257.26

DRefer to the Table 10
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6) LeteluiAe) B9 @ DAY A

Aol Jige ARFFoZ AulE “ERRHA(CSER] ) Al “ERRHAY 39
F= vl Aute Table 159 2t

g FFe GAS #Alol 724.27 mg/100 gz /oA OoR =Qton, Al WA D=
607.93 mg/100 g, Al HA B= 526.27 mg/100 g, Al HA C= 508.27 mg/100 g, A&
B3 AL 441.27 meg/100 golQich. BRIYE SO g ulad JFolon], AT F ¢
Alo] 272.73 mg/100 g2 71A =2 Stekol9lon], AlH WAL 252.03~266.88 mg/100 g2
HeAot.

Table 15. Content of total and reducing sugar of Pleurotus ostreatus cultivated from

liquid and solid spawn

Total sugar Reducing sugar
Kinds of mushroom”
(mg/100 g)

Cultivated sample 724.27+7.64° 272.73+3.69°
Commercial sample

A 441.27+25.58" 253.20+2.67%

B 526.27+4.04" 266.88+2.99¢

C 508.27+19.14° 252.03+1.28"

D 607.93+30.29¢ 258.67+5.32"

DRefer to the Table 10
All values are mean+SD (n=4)
ADMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.

7) =¥ A9l B-glucan

B oA JE M EFoR APirE “ElRIHA(SER] )T AlE “El2]yAl9] B-glucan
StekS vl w ot Aut= Table 1631 Zth

Total glucan &rFe ABR|EF v|Alo] 55.9 mg/100 g2 Qo|Moz =otom Alm WA
A5 A= 24.4~48.6 mg/100 g2 HYAC} o-Glucan total glucanit H]Lgh 7J&Fo|gl o,
Al HAoA = 2.1~4.1 mg/100 go] M= ol AAZTH HAo] vls] F 34.4~63.5%°] =
sttt Total glucanolA a-glucang Agh B-glucan TFF2 AASH B AoA 495
mg/100 g2 7P Eron, Al A2 22.3~44.5 mg/100 go|ict. Al w4 B, C ¥ D
2 4|73} £ o a-glucan9 3=FS 9t B-glucan 3ol et total glucan®] o]

oo

+2F
o

OIA
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B-Glucane WAIFOA Axd

2 Pystol, guA Eb sle M YR
ARG ol WARAAY 7%, s, A 2

AR AT RS, T,

[e]
1513 BAsk: BEY anE Ut

2 ANRE A1Tste] Sevo] AES 914 Az gelA
9)tH(Nakajima A et al., 2002: Mizuno M et al., 1998). 0]= FDAE= Oj¥ 3 g9 84
-glucang HFsHA HW AEY A2 FY 4 9tk BI v} QEC|(FDA, 2005), ¥ A
= Sl Vi HREHoz AL % LERIH A2 B-glucan®] o] Al wAlo] H]sl 5
5] =of o]z Qlgt o] &I7IAIVt =& Aoz Azt

Table 16. Content of B-glucan of Pleurotus ostreatus cultivated from liquid and solid

spawn
Kinds of mushroom” Total glucan a-glucan B-glucan
mg/100 g

Cultivated sample 55.9+2.6" 6.3+0.1¢ 49.5+2.5"
Commercial sample

A 24.4+0.9* 2.1+0.1% 22.3+0.8*

B 48.6+1.6° 4.1£0.1° 44.5+1.5°

C 34.0+£1.3 4.1+0.1° 30.0£1.2¢

D 31.0+1.0° 4.0+0.2" 27.0£0.9°

YRefer to the Table 10
All values are mean=SD (n=3)

ABMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.

==

8) Leteluix 2520 2N
2 Qo JpuE oAFEFOoR AAE Letelw (et )T AR e A £520) 2
M2 "3t Zyt= Table 171 2T
280 nmoA  EERHA FEF9 F8Ev NS HAOM 04622 Al A
0.26~0.41)0 dlsl fo]A o2 =Qkth 420 nmolA HA FE29 SF=v AT #A CollA
0.712 7P =fen, tgo=z AlH B4 A(0.70)A 2, S HAS ojLct tha @2
2ol

J

>{

_48_



Table 17. Browning intensity of Pleurotus ostreatus cultivated from liquid and solid

spawn

Kinds of mushroom" Absorbance
280 nm 420 nm
Cultivated sample 0.46+0.002F 0.61+0.002¢
Commercial sample

A 0.27+0.001% 0.70+0.004

B 0.26+0.002% 0.47+0.001"

C 0.33+0.001¢ 0.71+0.003"

D 0.41+0.001° 0.41+0.001%

YRefer to the Table 10
All values are mean+SD (n=3)
AFMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.

9) LEfE] NS & M R Setuiolc gy
B Ao Y ANEFOR AT “EREN(SER )3 AR LEREAY & o
9 Zapw ol RS ulwst Aut= Table 187 2t
5 o @S ANEFF BRI 65.95 me/100 gOB JPF WLOD], AW HIAAAE
40.97~60.82 mg/100 go|gitt Z2tHwol= ko A&+ wAlo] 28.88 mg/100 g &2 7}
A BOLOD], AW WAL 16.02+23.12 mg/100 g W2 Al A FoIME R3] g
A} st

2] 2HZe] e-ARe St e vREAdol w2 §4E 7HAIAL Ql=tl. o+ AEhA
Q1 &4 ofy2} DNAS] mby], erArg, AA| A9 Atst X kol xefsto] A 752 &
AAZ17) =ElcHWillcox et al., 2004: Valko et al., 2006). TEAQl Fratsty 24101 HEA =
AE2 AEAA S Fitet oz AHEstH ol Atttz AAJRLZA F4tet A
gof 7]of5HA %D}(Mlchalak et al., 2006). S ]iH e %og% gl
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Table 18. Content of total phenols and flavonoids of Pleurotus ostreatus cultivated

from liquid and solid spawn

Total phenol Flavonoid
Kinds of mushroom"
(mg/100 g)

Cultivated sample 65.95+3.14F 28.88+2.82P
Commercial sample

A 40.97+2.11% 16.02+0.72*

B 45.36+2.93" 17.27+1.05"8

C 55.37+1.89¢ 23.12+2.04°

D 60.82+1.17° 19.56+2.27"

YRefer to the Table 10
All values are mean+SD (n=4)
AFMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.

10) =gty Aol itet &4

£ AFolA g AXTHFoz ABibE “ERWA(SER] ) Al e Aol FAkst &

< v|ust Aut= Table 19, 20 ¥ 213} Ztt.
DPPH =2tz AAHZ/d2 Table 190 UeRH viel o] ERfu{4lo] 80% HHZE F&5=9
=7 0.1 g/mLY o BR|E HANA 51.85%= 50% oo AAZ S B, AT H
A2 50% 0]9te] &Ao Eapstict. sHATE 0.2 g/mLo] B woA= BE A|RoA 60% O]4f
o] AAFEES B Alg {Fo] xS HolX] ot

ABTS 2tz 2752 0.02 g/mLo] Algs=olX= MRS HAl0] 29.95%2] AAHEHC
2 Al #Ao] s RojAor =2 FAdo|lo, 0.05 g/mLo] =M= 49.62% =% o]+
Al #A C U DF SARSE &golitt. gidol 0.1 g/mLo] A&sTolis ZE AlRoA
65% o]A9] AAFEE BFon, 0.15~0.2 g/mLe FEH A= 70.52~92.07%2] A+
o2 MFE AL AT ¥4l C, DeF B]et &0l qitkTable 20).

FRAPH O ofgt =22 Table 210 UERdH viet o] Algo] A7izfo] oty wet &
H2 fodozr FUtERITh Alae] A7l =7t 0.1 g/mLofAl AAF+ AL 28.31 uM2]
/ol o, Al WAl 34.02~51.28 uMe] &/d9] &5 Bty wHHol 0.15 g/mL2o] A]
BEEoME 2 AlgoA 50 pM o]ge] e Hlon, 0.2 g/mLo] FroA= WA S+t
g 4lo] 77.14 yMo] &0z o] AT ¥4l BEU:= foAoz =2 Ado|loy, ofEte]
Al&eote FoJAPE A ]t

DPPHE A2 APME El= vlud Mgt gel2ttZa2sn FAetA|, HFE oftlw 5ol osh

LS =
gslo] APjo] A LT, o= MAZTERE itet BUS 2Ashed] wo| o/ gHn Yt
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(Lee IK & Ahn SY, 1985). ABTS?} potassium persulfateS

oAl

of FAIsto BgEH= ABTS

aniono] F&ENH Fo] ikt 2w ¥h35to] ABTS aniono] &0l 579 Al & ZA0]

24e)7] et oA ABTS anion DAWSS AHE feletdZel AAYES Eues et
Wt WEos 2aurgol 18 oo FREDE WAl Bao] bsstn, Ay A4 B
A Bro] B89 4 9t Aol YrKim HJ et al, 1998). FRAPWO] o3 #iele ahalet
92 &7t Wy 3 sht2 DPPH, ABTS 2oz 2/@gute Ze] Aol2o] gzie] o3t
FaetEde 59T 2 ACHYu MH et al, 2011). £3t €3 DPPH 2tz AAZAe
AThe £ JUWAS Ut 202 BI(Moon GS et al., 20038 AT ChaA] AR
El ‘3—! ABTS 210j2t 2724 7He 2] FRAPO] oJ3t #9e 204 £22 =

Table 19. DPPH radical scavenging activities in 80% methanol extract of Pleurotus

ostreatus cultivated from liquid and solid spawn

ol a}Atst 7)ate] Afolofq U2 Awtet Atasct

(%)

Concentration of mushroom extract (g/mlL)

0.02

0.05

0.1

0.15

0.2

Cultivated
sample

7.87+0.79%¢

Commercial sample

A
B
C
D

4.38+0.71%®
3.3140.61%8
2.51+0.34%
12.39+1.72%P

32.77+1.91°¢

28.52+2.29"P
25.91+2.34%*
32.27+0.71PB¢
39.02+4.43P°

51.85+3.28¢

32.92+1.65%
33.48+2.71
42.09+1.36®
40.55+2.61%

60.31+2.494¢P

44.62+2.01%
57.80+2.474¢
63.16+1.70%"
52.37+1.98°®

60.94+1 539

62.50+2.22°*
68.20+1.63%
67.54+0.69°
66.37+1.014

DRefer to the Table 10

All values are mean+SD (n=4)

Means with different superscripts in the same column (A-D) and same row (a-e) are

significantly different at p<0.05 by Duncan's multiple range tests.
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Table 20. ABTS radical scavenging activities in 80% methanol extract of Pleurotus

ostreatus cultivated from liquid and solid spawn

(%)

Concentration of mushroom extract (g/mL)

0.02

0.05

0.1

0.15

0.2

Cultivated
sample

29.95+2.52°C

Commercial sample

A

B
C
D

10.48+2.14%
10.58+1.97%A
15.69+3.87%"
12.46+1.5148

49.62+3.24"¢

42.48+3.87"
34.67+3.83%
47.19+2.84PC
47.23+1.385¢

80.65+0.92"

74.12+0.75®
69.02+0.66
83.82+0.69F
78.62+1.05°

90.30+0.92%¢

70.52+3.18
75.20+0.46%
90.81+1.35%¢
88.32+0.30%

90.63+0.23%¢

87.50+0.81%
92.07+0.27%"
91.55+0.319P
90.04+1.48%

DRefer to the Table 10

All values are mean+SD (n=4)

Means with different superscripts in the same column (A-E) and same row (a-e) are

significantly different at p<0.05 by Duncan's multiple range tests.

Table 21. Reducing power by FRAP in 80% methanol extract of Pleurotus ostreatus

cultivated from liquid and solid spawn

(uM, FeSO47H,0)

Concentration of mushroom extract (g/mlL)

0.02

0.05

0.1

0.15

0.2

Cultivated
sample

14.72.+1.79°4

Commercial sample

A

B
C
D

15.73+2.52248
17.22+3.05%4
19.09+1.4825¢
21.59+2.43%

27.69+2.39°AF

29.41+3.82°¢
34.33+4.55
23.55+1.722A
44.31+4.30"°

28.31+3.02°

39.95+2.39C
34.02+0.59"®
34.41+5.33"8
51.28+3.90°"

51.05+0.39%*

57.30+2.47%®
60.73+2.62°C
80.89+2.53P
53.23+1.52%

77.14+1.41%®

73.94+3.17°
67.77+1.56%
101.20+3.219¢
76.59+1.45%

DRefer to the Table 10

All values are mean+SD (n=4)

Means with different superscripts in the same column (A-D) and same row (a-d) are

significantly different at p<0.05 by Duncan's multiple range tests.

_52_



1) A SefRu e AubdE B
B AT ALY seruA(EER )Y AAFRY /1Y TAFE % E52E Lef
HA BFY DRSS SURANA YANISIES o Aol Uy I wimet At
Table 229} Ztt.
=) @%& F528 WAOIA ROMOR JPg EoU, BE HAOA 1% U] xfolo]
22 0.66~0.76%0] WeIE AHFFO2 AY SeluMolA cha goHoR
Julde REF Aol 478%= EF AR Bls) Soxo® korth mAYS
051-0.55%°] el ARl RO YTk BAHTL AAE HF £F22 oLl

0

Table 22. Proximate composition of Pleurotus ostreatus cultivated from liquid and

solid spawn

(%)
Source of
. Crude ..
mushroom Moisture Ash . Crude lipids Carbohydrate
protein
spawn

Liquid spawn 89.59+0.04* 0.76+0.03® 4.78+0.17° 0.55+0.00%°  4.33+0.12*

Solid spawn  89.62+0.22% 0.70+0.01*  3.68+0.06" 0.53£0.00 5.46+0.28"

‘Chunchu
No.2” solid 90.114+0.13%  0.66+0.01% 4.05+0.008 0.51+0.00 467+0.13
spawn

All values are mean+SD (n=3)
ACMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.

xvu BA AR Ay moAT ARl gFol 242 2.5%, 0.4%A LT (Lee K
et al., 2009), # ARAIHC] AHFF LERIE NS 4.78%2F 0.55%2 AL wARCH: Cha
e Aoldth B3t ofe] FRO| LERU AN ATMLL 1.2%, RAYE 0.2%ACH:
AvHHong et al., 2004)2tE FFA7E = Zo2 stolg9lct. olgt Zo| AYFF LER AL
DAFE 2ol cfele] ol Sl 3 Yol 14 g3rEA, W Sael T4

Sato] WAl ZRE JorE §471 Boldh Az SIMEL oS HWA ¥ 4 9t Aue:
Oﬂiﬂﬁ&é WA SElelu e EUS A7014 AElE 525 T uAEFOR A
(@]

—

LEpfu Ao vlsiAE REAot RARY] gRfol =T



2) BAE EEHAY RUlE o
2 AFolA JidE “ERHA(SER] )] AREHT 7]ES] AT E EF25T LE
HA £59 IAESdS sLRAoA ARSI o HAY 27l &2 Table 231} Zt}
2722 5 850 A&Hey, & TU|E 2 382.57 mg/100 go2 TA|Ey SER|Y
Aol §ojRlog =9tow, &£%2% HAES 365.97 mg/100 g, AAEHF WAL 35891
mg/100 golth. F7l& & ZHEK)Y
46.1~48.9%2] HzZ oHx|

gopol Mg wQom, ol 3 £72 Py
ARlstEc). g0 AP @
ot Ae & £ Aol Rl 26.7-30.4%2 AAFF viAolA VY worou),
(Ca)e 9.4~102%9] HI&2 WAFF MM 71 e ¥]22 AxstAct. ol2igt Ane
§ AAFF WA B2 & Aol hIA ZEW T4l Fyol &I Ao Aol o}
A At 8o 2eA Y
MEZ e Aol S golstti ok oustd 28 AW B UES wEe

FAle17] wiZolct.
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Table 23. Mineral contents of Pleurotus ostreatus cultivated from liquid and solid

spawn
(mg/100 g)
Source of mushroom spawn
Liquid spawn Solid spawn ‘C}S];?(;T;afviz’
K 175.62+1.07 179.85+3.60 168.67+0.50
Ca 36.54+£0.91 36.01+0.68 37.13+£0.13
Mg 20.53+0.46 24.10£0.35 23.49+0.20
Na 25.42+0.69 22.00+0.34 23.80+0.27
Mn 0.12+0.01 0.12+0.01 0.14+0.00
Fe 3.42+0.06 3.02+0.02 2.52£0.02
Al 1.50+0.05 1.15+£0.03 1.30+0.01
P 95.77+1.65 116.33£2.14 108.93+£1.71
Total 358.91+0.23% 382.57+5.48° 365.97+1.67°

DRefer to the Table 22

All values are mean*SD (n=3)

ACMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.
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5ol Al HA ARES HAY e 4 oM dNESH HAY Ve FFol
NE Aoz £ o A Rl 2442 S Atolut Aufol o wix]Y =4, wiY

of @& Ato]= Atmet. mpA 2 A-toA Jidd A SFoz AiE SERHAR

o] Bt Alzof H|lj f4oh Zloz WHEHM

) oln m}r

1=e)
iy

3) HAREl e Aol /dotulieqt  Refott]iqt S

& ATolA TidE e SER] )] AXFTAF 7]ES] LAFAF W FTF2DT LEE
F5Y IAEdS SEEUNA BRI S o BRI SAdotu] kAt f2jotu]iqhS
st Aut= Table 24 X 259 .

Tgotuiqte & 1850 dEEHNCH, & dF2 WAIES Aol 2282.24 mg/ 100 g2
2 7V =9ton, £F235 wWA2 3998.47 mg/100 g, IAEH SERIHALS 1677.15
mg/100 go]lt}t. Eot & ofu|iAbo] et Haotu|w=Abe] HlE2 IASH SERE|H 0]
41.0%=2 o= AA|E+t HA Hls tha =2 fFoleu, WMAFH ¥A Zaotu il o

P> 885.80 mg/100 go =2 1A|E~ w0 vI5H tha =2 oA

wejoruiqte & 2980 HEHICH, F %*E*o B S SEFe] #Alo] 2730.94 mg/100

g, IA|E+ ZEElHAlo]l 1813.30 mg/100 g, %235 wWAlo] 1810.96 mg/100 g2 ABA|Z
o A9 Ffo] 250 1A|FHF B Alof vlsH of IBHH =2 a&olqiH
HAlo] ghdEo g ejAl ZhAlobof Yoot oo AFO 2 aspartic acid?t glutamic acid?]
teFo 2525 wAlo] 293.67 mg/100 g2 7P Woron, AMA|EL4 v{Alo] 242.83 mg/100
g, UAIE~t SEF|#Ao]l 190.64 mg/100 golRA=tl, °l& w2 5 Ffoful=Aito] ojsh
8.9~16.2%= AIX|5l oW, E5] £F25 HAA 7P =& v]-golQct

oful AR 1900 = AjetetAtzZo ofsf thAjute] SHdFo=z 72|59 monosodium
glutamate(MSG)S AdAlst o] 1910Wof AjinomotoAlZ} THHRAIS Ao 2 Jh838]sto] ofn)
LAl FdA  AAbo]l  AJAME]QITHRuffio P, 1987). 1956\0] AEO] Kyowa hakkoAl7}t
Corynebacterium glutamicum® o335 o] &35t tjAE9] w350 25 MSGES AlAlsH=
TS NIz tiggito] 7hastAl Hlal, 19583 L-lysines UjA&2 o] &3 ¥ay
og MASE 4~ 9l EHA F45H ¥AsIeItHKoinia SS & Shimono M et a., 1957). &
Uelol 4= 195649 SolshdAtold @ 22ele Zafstol 196149 oj(R)o] oJahM was A
sho] =QElth B3 ofuliAle TS ot pHYEOR MZ Jl%E AL Al
7] 9lah AAhAL agolA ouAl WS 9ld s dgaR el 9ot a-otulieate of
oHAS Fdste dr2 & 209 Fo] ok olF /Al ZholAdl, HERd, T, ojaAR
Al BEFled, EET, fiddetd, SIAEH T 952 AAUA FHEA] kot REEA] S4
=2 gFlslor st= B4 oft|iAbolt}y oft|ieAle 59 deFAR UXE LA &
e =0, AAOALY] Juigdat ANEAY A sl8S 5= Aoz dHA JdcHPark
YA et al., 2017).
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Table 24. Contents of composition amino acids of Pleurotus ostreatus cultivated from
liquid and solid spawn
(mg/100 g)

Source of mushroom spawn
‘Chunchu No.2’

Liquid spawn Solid spawn solid spawn
Aspartic acid 217.84 153.90 186.63
Threoninex 99.18 70.08 80.30
Serine 93.64 67.87 78.25
Glutamic acid 336.55 232.98 282.02
Proline 68.80 4'7.46 51.44
Glycine 101.61 76.85 88.58
Alanine 137.28 105.64 118.68
Cystine 4.59 3.17 4.11
Valinex 109.46 80.04 90.15
Methioninex 28.63 22.46 24.51
[soleucinex 88.78 64.91 72.73
Leucinex 135.09 100.95 113.31
Tyrosine 74.59 46.05 54.41
Phenylalaninex 188.83 169.13 184.92
Histidinex 68.91 48.57 63.11
Lysinex 166.91 131.65 170.69
Ammonium chloride 198.05 154.58 181.74
Arginine 163.49 100.85 152.90
Essential amino acidsx 885.80 687.80 799.72
Essential / Total (%) 38.8 41.0 40.0
Total amino acids 2282.24 1677.15 1998.47
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Table 25. Contents of free amino acids of Pleurotus ostreatus cultivated from liquid

and solid spawn

(mg/100 g)

Source of mushroom spawn

Liquid spawn

‘Chunchu No.2’

Solid spawn solid spawn

Phenylserine 1.58 - 1.46
Urea 226.24 277.62 135.38
Aspartic acid 107.37 - 94.18
Threonine 126.11 82.31 63.13
Serine 139.12 102.09 83.82
Asoarragine 93.05 63.82 51.34
Glutamic acid 135.46 190.64 199.49
Proline 67.28 53.42 28.78
Glycine 66.98 56.41 38.58
Alanine 249.35 220.56 188.63
Valine 216.19 97.63 63.76
Cysteine 0.53 0.99 0.61
Methionine 62.42 56.27 40.92
Systathionine-2 14.71 11.13 13.34
[soleucine 125.18 85.84 54.93
Leucine 231.35 169.37 110.58
Threonine 137.11 103.81 82.64
Phenylalanine 152.79 115.97 79.37
Gaba 13.15 18.75 31.27
Ethanolamine 17.49 15.83 14.60
Ammonium chloride 85.26 2'7.36 2'7.54
Hudroxylysine 0.43 0.54 -
Ornithine 39.88 41.07 66.58
Lysin 73.15 51.73 40.44
Methyl L histidine 25.24 1.78 0.99
Histidine 101.03 69.57 84.76
Tryptophane 34.76 38.23 2'7.38
Arginine 187.74 109.76 185.37
Asp+Glu 242.83 190.64 293.67
Asp+Glu/Total (%) 8.9 10.5 16.2
Total amino acids 2'730.94 1812.49 1809.89
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Table 26. Content of total and reducing sugar of Pleurotus ostreatus cultivated from

liquid and solid spawn

Source of Total sugar Reducing sugar
mushroom spawn (mg/100 g)
Liquid spawn 2158.55+46.39"8 789.19+7.52%
Solid spawn 2596.12+11.69° 934.23+21.47°
Chunchu No.2 1745.21411.11° 988.74+9.00°

solid spawn

All values are mean+SD (n=4)
ACMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.

M EF BIAO] Y gae
ko ghafolglont, %235 WA(1745.21 mg/100 g)BrHs GO

gharu} Abolst Autz £32% wlA0]A 988.74 mg/100 gO&
Efe]# o] 934.23 mg/100 g, MAEF HACIA 789.19
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5) YAl Ef2]wA9] B-glucan %

2 ALoA =l ElewA(‘EEl]) dAREFL 71EQ IAEF Y ‘X235 LEH
WA ZE0] IHEFS TAXRAA HANEIGIAS T BA9] B-glucan IS B Aal=
Table 272 Zth.

wA1o] Total glucan 3HFe %%9235 wlAlo|A 45.1 mg/100 gO. & 71X Wolon, NAEF
wAlo] 42.2 mg/100 g, TAEF A4 34.8 mg/100 go]9lt}t. a-Glucan 3r2ke OBz =
Sef AL 2523 WAoA 217 9.6 mg/100 g, 9.9 mg/100 gO& SoJxl7} Aot
REF BAL 75 mg/100 g0 2 E} A]l20] Hla] oMoz e Axolort B-Glucan
o g-glucan Sfat QAN Haom £%25 wA(35.2 mg/l00 g)it WHEF SEl
(32.5 mg/100 g)7tol]l Solxl7F giojot, TAIEF BAS 27.3 mg/100 gO & 7}AF o
ojtet.

et B-glucand] e TAISF HA0IM EF AR Hls] W9roLt total glucand] chat
B-glucan®] ¥] 8-S TA|EL BlAl0] 78.45%, AMA|EF SER|BIAC] 77.01%, X325 BAl0|
A 78.05%% Al@&7to] TJR}IS Ho|x|= okorr}
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o
MY ox o K

4 F o

Table 27. Content of B-glucan of Pleurotus ostreatus cultivated from liquid and solid

spawn
Source of Total glucan o-glucan B-glucan
mushroom spawn mg/100 g
Liquid spawn 42.2+2.1° 9.6+0.2° 32.5+1.9"
Solid spawn 34.8+1.0% 7.5+0.1% 27.3+0.9*

‘Chunchu No.2’

. 45.1+1.58 9.9+0.28 35.2+1.38
solid spawn

All values are mean*SD (n=3)
ABMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.

p-Glucan® UHIZS A TASIA| ¢fn uSolx WUrgo2 AZte Ay AL W]
S st AA AR SN AT oAt ¥ U BF BUAHE 2a i)

o otn], AACIALS Ajalstol XY W4T HHL oiFato 2 M 5]
ZAoz ®Wigo]l Qlom(Cho JH et al., 2013), B-glucan©] Dectin-10f ZAgtste] AL
UE7] = st B-glucangs EAlsto] 269 fragmented B-glucano] AM|Ze]2 FH|E o] NK
cell = grnulocyte?] o] Iedd CR30| 2%sto] FAAE £ FAld 282 HEHA
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H 17} QItHBatbayar S et al., 2012).

ohaba] B ALoA e dF|ESgFoz AujE SERRWHAL 7|E9 TAEF SERH AL
H|sl] glucan &o] Aoy, 7 xpo]7F 10 mg/100 goJull Aoz & of 7|57 FHA 2
AMo olo Aoz morEc)

. 1w v =2

® Gel ME S ACEE el SR JlEe TAEE T B2 e
SFS FURUCIA FAulstA S o wAe £z OF 2= 25

= H
HA 59 IASHS
2

1= Table 283+ Z T}

WA 5522 280 nmolA SWES SAstel ZURA FFL vlud Au £225 w0
N goldor moron], MMEF WAL nAET SEREAZO] SolAQ Atols Bo}
chAHs QI9iTh 420 nmol A ZAEE 280 nmo] MRSt QA Hatow SeteluAle E%2
% o] ulsl ZWEAC Fyo] e oz wUHEL

Table 28. Browning intensity of Pleurotus ostreatus cultivated from liquid and solid

spawn
Source of Absorbance
mushroom spawn 280 nm 420 nm
Liquid spawn 0.81+0.00" 0.30+0.00"
Solid spawn 0.79+0.00* 0.22+0.00*
Chunchu No.2 1.0740.00° 0.40+0.00°

solid spawn

All values are mean+SD (n=3)

ABMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.
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#4lo] 10.56 mg/100 go.&2 713} e &haFo|qict.

Zous 22 ¢ 2AF Yol 27 o]49] phenolic hydroxylZ|& 7Hil WaFs seia=2
Axzo] A dl Alo] AZto] }\HC‘S}-K-]j]‘_C—).Kj‘ ENS XU 9= =Q3F 2% QIAKIE R oty
X 9lon], E35] ZAjAl dtAbs} dhu
JH et al., 2013). webA AA| 31
w0l = @go] o} 0|5 4R T 7|
Table 29. Content in total phenols and flavonoids of Pleurotus ostreatus cultivated

from liquid and solid spawn

Source of Total phenol Flavonoid
mushroom spawn (mg/100 g)
Liquid spawn 68.90+0.37¢ 25.13+1.00°
Solid spawn 48.63+0.51* 10.56+0.78*
Chunchu No.2 58.87+0.65° 21.09+2.38"

solid spawn

All values are mean+SD (n=4)
ACMeans with different superscripts in the same column are significantly different at

p<0.05 b9y Duncan's multiple range test.

8) YAl =EtwAe] datet &
AgtolA ide ey EE] )9 AAF 7IEY LS W EF22 EHE
A7

1_. =
HA 59 UASIS FLEAAAM BAEetAS o MAY 80% HHE FE=2 &5t
Fitel 948 5744 Zate Table 30, 31 ¥ 329t
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Table 30. DPPH radical scavenging activities in 80% methanol extract of Pleurotus

ostreatus cultivated from liquid and solid spawn

Source of Concentration of mushroom extract (g/mL)
mushroom
blquid o0 0048 42.9940.65®  47.45£0.96™  82.6041.25%  75.59+0.98%
spawn
Solid aB bA c dA eA
24.27+0.82 32.47+0.79 47.09+1.28 63.62+0.69 72.13+£1.59
spawn
‘Chunchu
No.2’ 18.30+2.46%* 31.03+2.08P* 46.65+2.54° 90.98+0.88°¢ 72.37+1.86%%

solid spawn

All values are mean+SD (n=4)

Means with different superscripts in the same column (A-B) and same row (a-e) are
significantly different at p<0.05 by Duncan's multiple range tests.

NS: not significant.
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Table 31. ABTS radical scavenging activities in 80% methanol extract of Pleurotus

ostreatus cultivated from liquid and solid spawn

Source of Concentration of mushroom extract (g/mlL)

mushroom

Liquid 1y pg g 37a05  36.1740.35C  69.5942.18°C  87.38+0.31%  90.78+0.39%

spawn

Solid a bA CcA dA eA
8.57+3.83 21.25+0.69 46.75+2.23 81.45+2.14 89.27+1.15

spawn

‘Chunchu

No.2’ 10.66+0.73% 34.43+0.83"  64.25+2.71°®  90.34+0.34%  90.15+0.78%¢

solid spawn

All values are mean+SD (n=4)
Means with different superscripts in the same column (A-C) and same row (a-e) are
significantly different at p<0.05 by Duncan's multiple range tests.

NS: not significant.

Table 32. Reducing power in 80% methanol extract of Pleurotus ostreatus cultivated

from liquid and solid spawn

(Absorbance in 700 nm)

Source of Concentration of mushroom extract (g/mlL)

mushroom
spawn 0.02 0.05 0.1 0.15 0.2
Liquid 0.27+0.01C  0.44+0.00"  0.64+0.01®  0.72+0.01%  0.83+0.01%
spawn
Solid aA bA cA B eC

0.19+0.00 0.36+0.00 0.53+0.02 0.79+£0.01 0.91+0.01

spawn

‘Chunchu
No.2’ 0.22+0.00*8 0.45+0.00°¢ 0.63+0.00°® 0.79+0.014® 0.87+0.01°8

solid spawn

All values are mean+SD (n=4)
Means with different superscripts in the same column (A-C) and same row (a-e) are

significantly different at p<0.05 by Duncan's multiple range tests.
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nneA AHSRel FA Hle £UE 4Ae}7] sl vlRlE AlE PDB (potato dextrose
broth)e} TfFet ool ALLstgict ojnf CfjFgl HjQFe !

sulfate 0.5 g ¥ potassium dihydrogen phosphate 0.5 g2 &3St & 3|
Mo A7l 08 Z2az 1 L2 wisol AlRstigon, ulx £ Ashl Zego] Avjere
Table 331} 7Zro] 1571x] =710 2 A|=stqict.
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Table 33. Sugar and glucose contents of soybean broth for Lentinula edodes liquid

spawn

Condition of media A B C D E F G H [ ] K L M N O

Sugar (g) 30 0 0 O 5 10 15 20 256 O O 5 10 15 20

Glucose (g) 0 10 20 30 25 20 15 10 5 &5 15 O O O O

Table 34. Sugar and glucose contents of soybean broth for Sparassis crispa liquid

spawn

Condition of media A B C D E F G H | ] K

Sugar (g) 30 0 0 0 10 20 35 40 10 20 10

Glucose (g) 10 20 30 40 0 0 0 0 10 10 20
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(1) o3 AHET sheeio] A5 pH 475

EueA BT A pHE MAsH] Ystel PDB wjx|o] £7] pHE 402 pH 4-89)
WY by 283 5 BEUHAM FFS BEY F 227CY incubatorol A 1425t vRoFSt
gtk olaf sjrole] A A%(0Q), 3, 6, 10 X 14Y vjYF 5 pHE 5743 Aut: Table 35
o Zou], wjgoe] 9jTe Fig. 113 2k,

Table 35. Changes of pH according to the Lentinula edodes liquid spawn growth in
the different pH of the PDB media during its incubation periods

Incubation periods (days)

pH of media
0 3 6 10 14
4 3.74+0.02°*  3.54+0.01%  3.43+0.02°*  3.35+0.01"*  3.00+0.02*
4.8 4.45+0.02°®  4.12+0.01%®  3.96+0.01°“  3.50+0.01°®  3.09+0.01*"
5 4.49+0.02d  4.11£0.02%®  3.89+0.01°®  3.69+0.01°°  3.14+0.01%°
5.2 4.72+40.02°°  4.43+0.02%¢  4.23+0.01°®®  3.70+£0.02°°  3.12+0.01¢
5.3 4.81+0.01°®  4.42+0.01°°©  4.53+0.01"  4.45+0.01°"  3.88+0.01%"
5.4 4.85+0.01°"  4.48+0.01°  4.36+0.01°°*  4.10+0.01°®  3.51+0.01%
5.6 4.99+0.01°°  4.54+0.01%®  4.52+0.01  4.23+0.01°®  3.61+0.00%°
6 5.16+0.01°"  4.71+0.02F  4.80+0.01  4.68+0.01°°  3.51+0.02°"
7 5.38+0.02°  4.95+0.02°°  5.03+0.01¢"  4.80+0.01""  3.59+0.01%"
8 5.27+0.02¢8  4.95+0.02°°  5.08+0.01%  4.85+0.01"  4.47+0.01%

All values are mean+SD (n=10)

Means with different superscripts in the same column(A-I) and same row(a-d) are

significantly different at p<0.05 by Duncan's multiple range tests.
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pH 8 (O day)
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Table 36. Mycelium dry weight of the Lentinula edodes liquid spawn in the different
pH of the PDB media during its incubation periods

Mycelium dry weight (g/1 L)

Incubation periods (days)

pH of media
0 3 6 10 14
4 24.37+0.64%8 24.87+0.49% 25.77+0.23"*  26.90+0.17°%  28.23+0.219¢
4.8 24.30+1.20*"®  24.33+0.76% 25.80+0.26°*  26.33+0.32°*"  28.13+0.46°C
5 24.30+0.46**®  23.90+0.17* 24.37+1.60% 25.27+0.76**  28.17+1.53%¢
5.2 24.27+0.29%4%  24.97+0.06®*  25.40+0.36°*  25.80+0.70"*%  27.93+1.00°EC
5.3 25.60+0.44%¢  27.37+0.76%* 28.20+2.01% 28.40+0.92°P 29.35+0.65
5.4 25.10+0.1725¢ 26.70+0.53" 27.97+0.58®  28.13+0.72°°®  28.43+0.76*¢
5.6 25.17+£0.25°%¢  27.03+0.25°®  28.20+0.44°®  28.32+0.56" 28.83+1.24°C
6 23.67+0.78*4  24.63+0.85%°*  2523+0.68"* = 25.97+1.02°*F  27.90+0.62°¢
7 24.00+0.89*"®  24.80+0.60°®*  25.30+0.82°®*  2540+1.30"*  26.20+0.46"
8 24.07+0.31%4%  24.17+0.70% 25.30+0.61°*  25.97+0.35°*%  27.07+0.38°"

All values are mean+SD (n=10)

Means with different superscripts in the same column(A-D) and same row(a-d) are

significantly different at p<0.05 by Duncan's multiple range tests.
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oo muHA ANFF wiYAe] HH xS AAs] I3t PDB wigAolH FA A
2 543 A%, pH 6 ool uely wjrelA FAe e ujoksIgon, pH 6 ulgte]
A pH7E M3t 202 aelsolct. 53] pH 5.39) BjgolA AE FAFol Y woron

PH 5~5.29] ujgrolol x| wjroto] S@wst 7b kol HuWA MAERFS Y HA xm7e

Table 37. Mycelial growth of the Lentinula edodes liquid spawn in the different pH of
the PDB media during its incubation periods

(Absorbance in 600 nm)

Incubation periods (days)

pH of
media 0 3 6 10 14
4 0.008+£0.000°"  0.027+0.002°®  0.053+0.002°°®  0.068+0.002°®  0.167+0.021°F
4.8 0.005+0.001%°  0.027+0.003°®  0.032+0.002°*®  0.102+0.008®  0.150+0.020%P
5 0.004+0.000°¢ 0.052+0.002°F 0.059+0.002"° 0.112+0.017°®  0.216+0.040%
5.2 0.002+0.000°®  0.023+0.004°*®  0.024+0.002%" 0.113+0.021°"  0.276+0.023F
5.3 0.001+0.000**  0.014+0.002°*  0.041+0.008°*5®  0.061+0.007%¢  0.075+0.007°"
5.4 0.001£0.000**  0.016+0.008*" 0.081+0.021" 0.147+0.014°"  0.149+0.033°P
5.6 0.001+0.000**  0.012+0.002**  0.052+0.026"™°  0.081+0.002°°  0.099+0.004°C
6 0.006+0.000°°  0.019+0.009**5¢  0.023+0.004**  0.039+0.003**  0.140+0.070°"
7 0.015+0.000%"  0.019+0.004*5C  0.027+0.003**  0.046+0.005*®  0.126+0.048"P
8 0.028+0.002%¢  0.030+0.002° 0.034+£0.003**  0.036+0.007* 0.038+0.008"

All values are mean+SD (n=10)
Means with different superscripts in the same column(A-G) and same row(a-d) are

significantly different at p<0.05 by Duncan's multiple range tests.
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Table 383} Ztonf, ojmj &

Table 38. Changes of pH according to the Lentinula edodes liquid spawn culture in

the soybean meal media with different content of glucose and sugar

Code No. Incubation periods (days)

of mediax* 0 3 6 10 14

A (30:0) 4.97+0.02°F 4.36+0.01% 2.88+0.01°P 2.66+0.01°P 2.53+0.012*
B (0:10) 4.97+0.01°F 4.31+0.019° 3.02+0.01E 2.71+0.01%¢ 2.64+0.01%P
C (0:20) 4.99+0.01¢° 4.49+0.01% 3.06+0.01°F 2.78+0.01Y 2.68+0.012%
D (0:30) 4.89+0.019° 4.10+£0.01¢¢ 2.72+0.01°* 2.65+0.01%¢ 2.64+0.01%P
E (5:25) 4.82+0.01%* 4.48+0.019 2.76+0.01°¢ 2.63+0.01"8 2.61+0.02%¢
F (10:20) 4.85+0.01°® 3.95+0.01%* 2.74+0.01°® 2.69+0.00°" 2.54+0.012*
G (15:15) 4.86+0.01°5¢ 4.30+0.019 3.43+0.01°K 2.75+0.01" 2.71+0.01%"
H (20:10) 4.83+0.01* 4.02+0.01® 3.71+0.01M 2.73+0.01°" 2.71+0.01%"
[ (25:5) 4.89+0.01°° 4.56+0.014¢ 3.30+0.01°! 2.73+0.01°" 2.67+0.01%8
] (0:5) 4.92+0.01°F 4.64+0.01" 3.85+0.01 2.60+0.01"* 2.54+0.01%*
K (0:15) 4.87+0.019¢ 4.67+0.01¢ 3.35+0.01" 2.65+0.012¢ 2.64+0.01%P
L (5:0) 4.93+0.00°" 4.73+0.019 3.73+£0.01N 2.90+0.01°¢ 2.80+0.01%¢
M (10:0) 4.85+0.01%° 4.77+0.01€ 3.63+0.01°" 2.68+0.01%F 2.68+0.012%
N (15:0) 4.96+0.01°F 4.84+0.01M 3.41+0.019 2.60+0.01°* 2.58+0.0128
0 (20:0) 4.97+0.01°" 4.81+0.019" 3.18+0.01¢ 2.72+0.01°1 2.59+0.0128

All values are mean+SD (n=5)

Means with different superscripts in the same column(A-O) and same row (a-d) are

significantly different at p<0.05 by Duncan's multiple range tests.

xsugar - glucose = w/w
7h djorolo] @ A E7] pHE 5309101}, B AS(0Y)ol pH 4.82-4.990] Wz A
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Table 39. Mycelium dry weight in the soybean meal media for Lentinula edodes liquid

spawn culture with different content of glucose and sugar

Mycelium dry weight (g/1 L)

Code No.

of mediax*

Incubation periods (days)

0

3

6

10

14

A (30:0)
B (0:10)
C (0:20)
D (0:30)
E (5:25)
F (10:20)
G (15:15)
H (20:10)
[ (25:5)

J (0:5)

K (0:15)
L (5:0)
M (10:0)
N (15:0)

O (20:0)

35.13+4.69%°

15.03+0.06"5¢

24.80+0.98°F

31.87+4.30°

31.40+1.45*"

30.47+0.912F

31.53+0.91°"

32.43+1.07%%C

33.27+1.278F¢

7.80+0.17%4

17.77+0.51%P

9.03+0.55%

14.00+0.622°

19.53+0.46%"

24.63+0.93%"

38.27+0.91#%¢

15.20+0.35"

26.33+0.40°°

35.53+1.512%F

36.17+0.76""

36.50+ 1,14

36.97+2.57°FFC

38.77+0.93°

38.63+1.66™

9.03+0.51"*

19.53+1.05°¢

9.33+0.67%*

15.20+0.827%8

20.97+1.222¢C

24.73+0.76%°

39.10+4.16°"

15.57+1.63"

26.50+0.50°P

36.33+1.42"

36.73+0.50"

36.97+2.18b<E

38.97+1.10"

38.83+1.55

38.90+1.23%

9.37+0.21°A

20.07+0.64"C

10.27+0.32%4

16.50+0.53<B

22.07+0.84%¢

27.13+0.57"°°

44.50+1.25

16.07+0.40"

26.97+0.87°°

44.00+1.39F

45.53+0.64%"

44.33+1.27°*

44.30+1.66F

45.00+1.48°F

44.23+1.34°F

9.97+0.47%

21.90+0.95¢

10.47+0.61%

15.97+0.95B

21.67+1.02°¢

27.53+1.10°°

38.07+0.85%H

16.10+£0.52"

30.03+0.99°F

37.63+1.00°"6H

38.73+0.98°¢H

39.20+0.98

36.03+1.42°"

37.37+1.02°"H

36.90+1.73

11.00+0.53%

23.40+1.25€

12.13+1.24"

17.20+0.79®

25.10+0.50°P

31.03+0.55*

All values are mean+SD (n=5)

Means with different superscripts in the same column(A-G) and same row (a-c) are

significantly different at p<0.05 by Duncan's multiple range tests.

xsugar :

glucose = w/w
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Table 40. Mycelial growth in the soybean meal media for Lentinula edodes liquid
spawn culture with different content of glucose and sugar

(Absorbance in 600 nm)

Code No. Incubation periods (days)
of mediax 0 3 6 10 14
A (30:0) 0.997+0.0112* 1.308+0.023°PF 1.308+0.014°¢ 1.138+0.017°* 1.362+0.028%
B (0:10) 1.023+0.0932* 1.062+0.0312* 1.251+0.013* 1.352+0.014°¢ 1.360+0.022¢7
C (0:20) 1.122+0.01228 1.221+0.089°5¢ 1.326+0.016°5CP 1.338+0.013°" 1.400+0.02548
D (0:30) 1.241+0.008%°P 1.245+0.0092P 1.370+0.018F 1.394+0.013PPF 1.468+0.031°P
E (5:25) 1.149+0.0282" 1.183+0.0042" 1.301+0.047*® 1.375+0.017°5¢P 1.396+0.01348
F (10:20) 1.211+0.0272¢ 1.307+0.010°PF 1.369+0.004°FF 1.379+40.017°  1.502+0.008%F
G (15:15) 1.136+0.054%" 1.304+0.002°PF 1.353+0.027°"F 1.432+0.062°" 1.598+0.006%H
H (20:10) 1.243+0.005%¢P 1.388+0.046°7 1.389+0.008"" 1.454+0.031°" 1.582+0.0074
[ (25:5) 1.155+0.0182" 1.342+0.047°%F 1.364+0.008°FF 1.404+0.013°PF 1.629+0.011%"
] (0:5) 1.286+0.004PF 1.363+0.014PFFC 1.394+0.026"F 1.397+0.0115PE 1.440+0.048°5¢
K (0:15) 1.288+0.0032PF 1.339+0.013%F 1.371+0.008°F 1.414+0.0134PEF 1.500+0.006°PF
L (5:0) 1.288+0.0072PF 1.361+0.018PFF¢ 1.455+0.005%¢ 1.491+0.033°% 1.503+0.0279F
M (10:0) 1.271+0.0102CE 1.334+0.001PEF 1.349+0.016PF 1.402+0.006°PE 1.488+0.056%°
N (15:0) 1.323+0.006%" 1.399+0.007°7¢ 1.339+0.0142CPF 1.441+0.037°%F 1.546+0.034°FF
0 (20:0) 1.402+0.014™F 1.416+0.063° 1.428+0.0026 1.435+0.020%° 1.439+0.017%

All values are mean+SD (n=10)
Means with different superscripts in the same column(A-H) and same
significantly different at p<0.05 by Duncan's multiple range tests.

xsugar - glucose = w/w
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Fig. 13. Mycelial growth according to inoculation volume of liquid spawn from

Lentinula edodes.
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Fig. 14. Mushroom production from solid spawn of Lentinula edodes.
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Liquid spawn 4 days

Liquid spawn 8 days Liquid spawn 9 days Liquid spawn 10 days

Fig. 15. Mushroom production from liquid spawn of Lentinula edodes.

Table 41. Mushroom production from solid and liquid spawn
(g/Wood chip media)

Mushroom production by

Solid spawn (g) Liquid spawn (g)
Wood chip media 1 10 15
Wood chip media 2 8 13
Wood chip media 3 7 16
Wood chip media 4 8 14
Wood chip media 5 9 8
Average 8.4 13.2

of. PDBUA|CIA Z&olHR ARFFo] 2H v} £ U
Potato dextrose broth (PDB) R|EIx|S AF&ste] ZaolwA AAERO) A4 vt £

gstuAt st

(1) PDB BJA| o] 83t ZHoluX ARF ¥IAIo] A% pH 47

oM A ARFRY A% pHE 4sl7] 9Islo] PDB ulA|9 £7] pHE HAFO2 pH 4-8
o Wolz Clgpsh AT g BHolMAM FRL HEW F 227CY incubatorol A 14AF
sjoyst ek olm) ujefoe] W@ XH(0%), 3. 6. 10 % 142 ulef F 7 wjoyole] pHE %
AT Table 429} 20, wigf 713t] Fujol whE wjoFele] 9T Fig. 167} 2T,

2. wjoRololA] £7] pHol ulsl W AF(OA) ATt AlstREd), ol uler 712to]
FEol mel U FFL HAth 108 AW F, A7) pH 4-459 H|FOlo|AE pH
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3.34~3.889] WO, £7] pH 4.8~6%1 vljFAo|A= pH 4.12~4.949] H= AHJet=] QI

d

Aot

Feo] £7] pH 7~891 HiX|A = 8 10~149 F} 2o pH 5 ofez RAJE= F&ol

LIS

Table 42. Changes of pH in the potato dextrose broth media for liquid spawn growth

from Sparassis crispa during its incubation periods at the different pH condition

Incubation periods (days)

pH of media
0 3 6 10 14
4 3.50+0.01*  3.32+0.01°*  3.24+0.01®*  3.34+0.01%  3.20+0.01%*
4.2 3.66+0.01°  3.51+0.01"™®  3.41+0.01*®  3.51+0.01"®  3.41+0.01*"
4.3 3.7840.01°  3.62+0.01°°  3.52+0.01°°  3.61+0.01°°  3.52+0.01%¢
4.5 3.98+0.019°  3.85+0.01°®  3.78+0.01°>  3.88+0.01°°  3.78+0.01%"
4.8 4.25+0.01°®  4.104£0.01°®  4.05+0.01°  4.12+0.01®  4.03+0.01%
5 4.43+0.01"  4.28+0.01" 4.22v0.01%" 4.35+0.01°°  4.21+0.01%"
5.2 4.58+0.01°  4.37+0.01°°  4.48+0.019°  4.32+0.01*"  4.42+0.01°C
5.4 4.77£0.01%"  451£0.01*"  4.65+£0.01°  4.50+0.01*"  4.61+0.01"
5.6 4.68+0.01" 5.06+0.01%  4.59+0.01°"  4.76+0.02¢ 4.72+0.01%
6 4.91+0.01% 5.11+0.01¢ 4.87+0.01% 4.94+0.02" 5.04+0.029
7 5.24+0.01°  539+0.01%  515+0.01*  5.29+0.01°  5.23+0.01"
8 5.38+0.01°%  5.44+0.01%%  529+0.01°®  537+0.01°%  5.42+0.01¢

All values are mean+SD (n=10)
Means with different superscripts in the same column(A-I) and same row(a-d) are

significantly different at p<0.05 by Duncan's multiple range tests.
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Fig. 16. Culture solution in the PDB media for liquid spawn of Sparassis crispa.
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Table 43. Mycelial growth of liquid spawn from Sparassis crispa on potato dextrose
broth during its incubation periods at different pH condition
Dry cell weight (g/1 L)

Incubation periods (days)

pH of
media 0 3 6 10 14
4 24.00+3.463N° 28.97+0.72¢ 25.47+0.5525P 24.90+0.36%" 26.50+0.87"
4.2 26.36+0.12° 28.90+0.70° 26.10+1.30%P 25.87+1.023ABC 26.47+0.49%
4.3 26.07+0.21° 28.43+0.32°5¢ 24.70+0.7225¢ 24.87+0.76%48 26.53+0.23"
4.5 26.43+0.45° 28.57+0.59%5¢ 26.17+1.143P 25.63+0.45%8 26.63+0.60%"
4.8 26.30+0.30° 28.00+0.605 26.00+0.87%P 25.77+0.873A5¢ 26.67+0.45%"
5 26.00+1.31%% 27.37+0.67° 25.77+0.35%P 25.43+0.46%A8 26.93+0.68"
5.2 25.40+1.00%° 25.47+0.762°* 25.63+0.677°P 26.43+1.10"¢ 24.47+0.85%
5.4 26.30+2.75" 25.90+0.75% 25.20+0.788¢P 27.20+1.06° 26.80+0.72°
5.6 24.57+0.68° 25.63+0.25%" 27.10+0.85"P 24.63+0.90** 25.70+1.06%*
6 25.40+0.46%° 25.27+0.3527 23.53+1.64%8 25.87+0.97°A5C 24.57+0.85%*
7 25.43+0.75° 25.30+0.98" 22.27+0.93% 25.43+0.64° 24.37+1.07°*
8 24.57+1.15M 25.00+0.924 23.63+1.70% 24.73+0.814 24.73+0.724

All values are mean+SD (n=10)

Means with different superscripts in the same column(A-D) and same row(a-d) are

significantly different at p<0.05 by Duncan's multiple range tests.
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Table 44. Mycelial growth of liquid spawn from Sparassis crispa on potato dextrose
broth during its incubation periods at different pH condition

(Absorbance in 600 nm)

pH of Incubation periods (days)
media 0 3 6 10 14
4 0.009+0.003%F 0.006+0.001%" 0.015+0.0012¢  0.037+0.006"5¢ 0.065+0.008°F

4.9 0.004+0.0012*%P  0.015+0.001°°  0.012+0.0012®  0.031+0.001°5¢ 0.045+0.007<¢
4.3 0.006+0.003*PF  0.009+0.001%°P  0.012+0.001®®  0.024+0.002°® 0.025+0.001°B

4.5 0.006+0.002**®  0.010+0.001%"*  0.013+0.002°5¢ 0.063+0.014°° 0.091+0.006°"

4.8 0.003+0.001**"  0.012+0.001°"  0.024+0.001°°  0.014+0.001**  0.045+0.003°
5 0.004+0.001***¢  0.010£0.001°"  0.022+0.001°"  0.024+0.002***  0.029+0.001%
5.2 0.003+£0.001**"  0.008+0.001*°  0.032+0.001"°  0.067+0.018"  0.057+0.003%
5.4 0.007+0.003°"  0.003+0.001**  0.027+0.001°"  0.037£0.011°*®  0.090+0.003
5.6 0.002+0.001°*  0.018+0.001°"  0.026+0.002°"  0.046+0.005°°  0.061+0.006"*
6 0.003+0.001***¢  0.003+0.001**  0.023+0.001"°  0.047+0.013°°  0.054+0.003”
7 0.007+0.001°®  0.006+0.001°®  0.029+0.003°"  0.039+£0.004*“  0.033+0.002"°
8 0.012+0.001°" 0.011+0.001°"  0.009+0.001**  0.015+0.002°*  0.015+0.002°*

All values are mean+SD (n=10)
Means with different superscripts in the same column(A-G) and same row(a-d) are

significantly different at p<0.05 by Duncan's multiple range tests.
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Table 45. Changes of pH in the malt broth with different content of sugar and

glucose after incubation of spawn from Sparassis crispa

Code No. Incubation periods (days)

of mediax* 0 3 6 10 14
A (30:10) 4.02+0.01°P 4.26+0.25%F 4.18+0.01°" 3.81+0.01"¢ 3.64+0.01%F
B (0:20) 3.91+0.01* 4.25+0.01°F 4.24+0.01¢ 3.87+0.01°P 3.83+0.012
C (0:30) 3.94+0.01"® 4.19+0.029° 4.14+0.01¢ 3.97+0.01"¢ 3.53+0.012¢
D (0:40) 3.99+0.014¢ 4.02+0.019 3.64+0.01"® 3.78+0.02°" 3.04+0.01%*
E (10:0) 4.20+0.02% 4.26+0.01% 3.61+0.01°* 3.91+0.01°F 3.10+£0.01%®
F (20:0) 4.18+0.03% 4.17+0.019 3.77+0.01%¢ 4.1140.01¢ 3.80+0.01"
G (35:0) 4.28+0.01°" 4.26+0.01% 3.99+0.01°P 3.94+0.01°" 3.76+0.01%¢
H (40:0) 4.32+0.02°¢ 4.29+0.019 4.05+0.01%F 4.1140.01¢ 3.68+0.01%"
[ (10:10) 4.33+0.02¢¢ 4.14+0.01%® 4.08+0.01°F 4.00+0.02°" 3.79+0.01%"
] (20:10) 4.33+0.029 4.25+0.01°F 4.26+0.019 3.97+0.01"¢ 3.83+0.01%
K (10:20) 4.29+0.01°" 4.27+0.01% 4.07+0.01°F 3.76+0.02"* 3.55+0.01%

All values are mean+SD (n=5)
Means with different superscripts in the same column(A-O) and same row (a-d) are
significantly different at p<0.05 by Duncan's multiple range tests.

xsugar - glucose = w/w
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Table 46. Mycelial growth of liquid spawn from Sparassis crispa on malt broth with

different content of sugar and glucose

Dry cell weight (g/1 L)

Code No. Incubation periods (days)
of mediax* 0 3 6 10 14
A (30:10) 57.17+0.51¢F 55.67+1.96" 45.33+2.14°F 40.43+0.99°F  45.20+1.56
B (0:20) 30.23+0.83® 30.57+1.71¢ 23.40+0.4428 27.27+0.55P¢ 23.47+1.072®
C (0:30) 41.07+1.69°¢ 42.53+1.11°F 33.53+1.072P 53.53+1.70 32.83+0.672P
D (0:40) 53.87+2.06°  44.10+1.47°®  52.43+1.26%  40.97+1.47%F 46.70+0.89°¢
E (10:0) 18.40+0.729 15.40+1.15% 17.47+1.37°A 13.07+£0.65**  16.50+0.89"A
F (20:0) 31.07+0.78" 26.00+£0.50*®  29.47+1.72°¢  26.20+1.05%°¢  27.10+0.722¢
G (35:0) 41.60+2.01°¢  42.13+0.80°F  56.57+2.42°"  40.93+0.67%F 43.10+1.37%F
H (40:0) 54.77+1.79P 43.57+0.78%F 53.93+1.36°°  45.83+3.48%°F  49.40+2.20
[ (10:10) 30.47+1.36® 25.73+1.11°®  30.10+0.50C 23.93+0.06°®  26.50+1.30"¢
] (20:10) 42.80+0.78%¢ 29.97+0.31%¢ 46.17+1.619F 34.03+1.46°° 36.57+1.34°F
K (10:20) 42.57+0.919¢  33.10+0.722°>  39.50+0.53°F  34.00+1.142%°°  35.30+1.49°F

All values are mean+SD (n=5)
Means with different superscripts in the same column(A-G) and same row (a-c) are
significantly different at p<0.05 by Duncan's multiple range tests.
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Table 47. Mycelial growth of liquid spawn from Sparassis crispa on malt broth during
its incubation periods at different pH condition

(Absorbance in 600 nm)

Code No. Incubation periods (days)

of mediax* 0 3 6 10 14

A (30:10) 0.92+0.04%®  0.88+0.022"EF 0.92+0.02°* 1.25+0.01¢F 1.24+0.02°F
B (0:20) 0.86+0.012®  0.92+0.023C 0.95+0.02%4 1.20+0.00°E" 1.07+0.06"5¢
C (0:30) 0.88+0.042<P 0.90+0.00F 0.95+0.02%A 1.11+0.01°° 1.14+0.04°P
D (0:40) 0.94+0.03"° 0.81+0.0235¢ 0.94+0.00°* 0.90+0.06°*%  1.09+0.05°5P
E (10:0) 0.85+0.03%*P  0.82+0.03%%P 1.32+0.25° 1.19+0.04"F 1.25+0.05"
F (20:0) 0.85+0.04NECP 0.98+0.116 0.97+0.04* 1.03+0.03¢ 1.0740.015¢
G (35:0) 0.75+0.03*%  0.86+0.00°“®®  1.15+0.01°¢ 1.1140.05"° 0.89+0.01%
H (40:0) 0.68+0.15%" 0.77+0.02% 0.98+0.01"* 1.15+0.02°PF 1.05+0.08"®
I (10:10) 0.88+0.04%P 0.93+0.01%¢ 1.04+0.03>* 0.96+0.03% 1.05+0.02"®
] (20:10) 0.82+0.00"%¢ 0.60+0.01%* 1.20+0.01¢P 1.11+0.09% 0.90+0.05"
K (10:20) 0.76+0.02*%  (0.88+0.032P%F 0.89+0.01%A 0.89+0.03*A 1.16+0.01°°

All values are mean+SD (n=10)
Means with different superscripts in the same column(A-H) and same row(a-d) are
significantly different at p<0.05 by Duncan's multiple range tests.

xsugar - glucose = w/w
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AcHFig. 16). Tdole|Ne TAEES AEHAL ARERLS AHE

o] AHEFOR el n 9

= g Qe wfehd 2ATolA A

Sao] ansel oz Wy

_95_



30 days

10 days 20 days after inoculation 10 days
after inoculation after inoculation (cultivation after growth
completed)

15 days 20 days 25 days 30 days
after growth after growth after growth after growth

Fig. 16. Comparison of growth of Sparassis crispa during cultivation and growth

periods.
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A AR AE L el AEY L uleuel A1 ede Yolv] ued
ATES AT % P ME 0B A 57 GE Ao2 VLE. 53 UM 0
do SRl AHS L sl oat ANFF BE BE F HPAR o5 5 AP}

i Fdol vls AFAATe] &Hgo] WY diZol=t ’”HEJUL
AT Huo] e muwAY RjujAl He] 57| Folle oSt uj8Eo] Sty B g
o]A QJtHAhn HS et al., 2017: Kim JY et al., 2014). 2] o
2] Al £50] A% vl Qoo RujAl U] BoANH S5t & %=
Aol §A 71&% 800 cfu/m*7t @& AHURALE ChpQl Zloz A ot Fy
U 571 29 AdRletE fsi 20189 FRAIHS @F 5% EIF AAEAZIA &2 500
Cfu/m3 SEOA He|st=s HiT|ES /8%t v JITH(Ahn GR et al., 2018).

TetA 7129 e 55 28T o AujAe] At s DUEYEojof & oz o

]

Ul

AR E AR wAelo] slE F 4 A Fujdl 712HA e AlF Fo| ERSHA
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YR eh= Aol wm A%, 2015).
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Table 48. Assessment of microbiological contamination at different sites due to liquid

spawn cultivation for Lentinula edodes and Sparassis crispa

Culture Pre-cooling Inoculation
Laboratory
room room room

Liquid spawn for Lentinula edodes

PDA medium ND ND ND ND
NA medium ND ND ND ND
Confirmation by

microscopy ND ND ND ND

Liquid spawn for Sparassis crispa

PDA medium ND ND ND ND
NA medium ND ND ND ND
Confirmation by

microscopy ND ND ND ND

All values are mean+SD (n=10)
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& = 7oA s AFEFo MM EIWA(EA2E)S 8570 et BUEA
3 e vl

O HUMA Yugue 23t57]0] gep FajAl Aol Holx] LS. 57122 & 8%0]

S JroflA 443.37~505.17 mg/100 g, THO|A] 442.17~458.88

9lon], 285700 a2 £Cefsl Aol Wolx| ghoke.

oA oot ke 285707t Aupde] o s

oAl Aol QIote. WpolulwmAl FHE 2857|7} Hatg
of wel ZAEE Aolgls. WY E oluwile] Ojg  Wioluwilo] w|ge
18.36~20.70%°] 9|2 et Holo] wt2 FEafdl AlolS Holxl: 9k
WA Ztat ofollA Qajotulieat A 285717t Aubgo] wheh ass Hao|glo
7to] ool uls) cha e arolgle.

O 59 F¥e 28570 n2 §H o7t Yolon], BUY A 157] wAlolA g
%%2134 2-3%7] WAL & 7h5l 7a¥ol9le. B-Glucan & 157] wlAlolA]
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Al IR A5G R RG-S vlaskld

O M= AXSdoz e WAL Al HA gt 2221 Afo]lS HolA] A=

O Z2AZo|A+= “d&=(hardness), &/d(springness) ¥ 7A/d(gumminess)oA] WA EZHO =2 AY
A w0l AT BAo uls) folmoR %9rs

O BIHA9 YR & 9%, =AY % 2T &fo] dASHoz Aird HAoA &
gHoz =¥e. e, HEotnAdl B fejotuleqt g2 AAFFoz Ak w A
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1 cycle 2 cycle 3 cycle

Fig. 18. Shiitake mushroom (Lentinula edodes) cultivated with liquid spawn according

to the harvest interval.

MLS A
Mushroom using

MSSC | MSSD | MSSE |

Mushroom using solid spawn

liquid spawn

Fig. 19. Shiitake mushroom (Zentinula edodes) cultivated with liquid spawn

experimentally and cultivated with solid spawn commercially.

A: LS-CM B: SS-1 C: SS-2

Fig. 20. Cauliflower mushroom (Sparassis crispa) cultivated with liquid spawn
experimentally and cultivated with solid spawn commercially.
LS-CM: cauliflower mushroom(Sparassis crispa) cultivated with liquid spawn

SS-1, SS-2: Marketed cauliflower mushroom cultivated with solid spawn.
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BUHA A ZSolHAS Al oA opaiste]l —40°Cofl Eafs Fil Aol ARESHA
of 80% &S 7Iste] 100 mL2 vhgo] 25T =
Els 5

g
2 Aol 1087 28] A4 FEY Che LA AT 2EH] ol

2) M= 57

Algol M= RIWHAS 7t S LEoto]l MXIA(CR 301, Minolta Co., Osaka, Japan)
2 7okt ojmf EEMEO] L3F2 96.94, agt2 0.66, b3t 0.510]ich.
3) A7 57

HEOWAC O 2= AFR35to] LAst F7](1X1X1 cm)2 AFE S texture meter(TA-XT2,
Stable Micro Systems Ltd., England)2 &745t%t}t. 73 & (hardness), AAHd(adhesiveness),
Et2d M (springiness), A (gumminess), A3 (cohesiveness), &YX (resilience)2 1038] o]Ar

a
EZA5te] HAd+HFHAIE UERJQIcH B R710 =2 probew= 50 mm stainless cylinder&

i

)
(

AHE519 0, 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= 5}%itt.

S|
BUHA S RSoHAY ARMIZCR 3 FFS 105°C Y7t Axg. gF2 550°C

AR, RAY2 soxhlety Y ATWA 2FeF2 semimicro-Kjeldahlfi o2 #AMs5Hict &

28120) Ao 100014 48, 8%, A U AU A2 W oz ANsc

BUHA 3 Z2FoWAL BIE2 Alg 1 gofl Alst g4tk AAZ ZH2F 10 mLA] 715ho
hot plateAtoA] b8 Esir|7] tf8 Z542 3]A51e Inductively Coupled Plasma (ICP,
Optima 3300 DV, Perkin-Elmer Co., Melville, NY, USA)2 &AM 5}iCt.

6) FdotulieAt 2 gejofuliat ey

EUHA S RFoIHA 9 Fgopn]ieit2 2o Al

o

13+o]l 0.5 g2 #35t2 6 N HCl 3 mLE

B3 hg 787 A47EAS ERMAIZ S 110°C heating blockollA| 24417 2aj3t & ofje}
o] %5190, o] pH 2.2 sodium citrate &&8goz 10 mLZ AELSH & 0.2 pm

membrane filter®} sep-pak Cig cartridgeo] ojItA]7 ojojxAt AF=EA7](Amino acid
analyzer 835, Hitachi, Tokyo, Japan)2 2Xs}3itt.

wejott]leAt2 AlR 2 gofl olEE 50 mLE 7tsto] w/2ststo] ofupeh & FFAto] ohA] ofjet
< 50 mLE 713t of& ofifst & JF2 ZHAbo] 80% olftE 50 mLE 7isto] sdskAl A2t
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S ojystgtt oS - wol =HAZl TS pH 2.2 lithium citrate &58980 2 10 mL
2 &8st 0.2 ym membrane filter?} sep-pak C18 cartridge o oj¥tA]7] ofo|i At A=
B4 7](Amino acid analyzer 835)2 HA35tIC}.

al
=

33 R HLF AFE Yol AlRE SRS 1% 522 F53
phenol-H,SO4H (Dubois et al., 1956)0] w2t ou}oR 1 mLoj| 5%
/S04 5 mLZ 212 A7ksto] Aol 3087t ¥SAIZl E 470 nmojA
< DNS¥H(Miller, 1959)of we} o}l 1 mLoj] DNSA|eF 3 mL&
otol 100Ce] B Bl 1083 95t WA § 570 nmol A S-S Sstct
=2 glucose(Sigma-Aldrich Co., St Louis, MO, USA)E o|&sdto FUsHA &

Aol Qlsto] A=Y FF R AT ArtsrAt.

= 7}7F A
= |

=74

Val

a

[elg=0 Rk

o o =2

al A Ao

Z5olHAe] B-glucan
-glucan Assay Procedure K-TBGL, Co. Wicklow, Bray, Ireland)& ©o]&5t Al& 100 mg

5t
a

FS Megazyme kit (Mushroom and Yeast

o 37% HCl 1.5 mL& 21 30°C water bathoj|A] 4587t w3t & 3%} 554 10 mLE 7}
Stil 100°C water bath0ﬂ/\1 CHA] 2A17F W Etshict. o] ¥h-gols Akeoflx A3l & 2N KOH

10 mLE 7}sto . o] &&= 0.2M sodium acetate buffer (pH 5.0)& 7}s}9
100 mL2 A% Aeg]l (1,500 xg, 10&)5te] AsdS LA F5A 0.1 mLoj
exo-1,3-RB-glucan (20 U/mL)+R-glu-cosidase (4 U/mL) €9 0.1 mLE 7}stal 40°C water

bathof]A] 6087 “ﬂ_}%/\]ii‘ﬂr o] d¥hgaHo] GOPOD (glucose oxi-dase/peroxidase,
Megazyme) A|9F 3 mLE Y1l 40°ColA 20827t 812A|71 & 510 nm THAA S0 -5 A
5to total glucan $Fo] AlAto AFESHYETH ESH Al& 100 mgof 2N KOH 2 mLE Y1l ice

water batho]|A] 2087t wgrstgIct. o] ¥hSoHof 1.2 M sodium acetate buffer (pH 3.8) 8
mLet amyloglucosidase € 0.2 mLE 7total 40°C water bathoj|A] 3027t wEISt & PAl
22] (1,500 x g, 108)5to] Asas Aot AF=0l (0.1 mLof 0.2 M sodium acetate buffer
7 71 i1

(pH 5.0) 0.1 mLe} GOPOD A]eF 3 mLE Y1l 40°CoflA] 2027t 9FEAIZ1 & 510 nm 1}AHo]

1=
RLAR TS

= A
A S8 =5 575t a-glucan 9] A4t AR&stitt. £74JH total glucani} a-glucan
o] S FXREA] glucose 8 (1 mg/mL)S GOPOD AJCku} ¥FSX]7] ¥lSolo] Sitg
=2 o]|sto] 747 8FK%, w/w)ZFoa AAstAch B-Glucan &HFS total glucan oAl o
-glucan S W groz Akstct.
9) 2M=d oY 54

FUHAL 80% UIHE FEA F AMIA FF2 UV-visible spectrophotometer
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(U-2900, HITACHI, Tokyo, Japan)Z 280 nm % 420 nmojA] 80% H&t2S xR =2 5o
717} Estel SR o2 Leholcs.

10) & M % Eehpols g 57

_IDI'

S
HACl 80% F&M 1 mLo] =9 Folin-ciocalteau A]
o % 10% NaiCO,BOTS Al 1 chg A0 Aol 1A WA & 700 nmolls
S ES EA5IFHGutfinger T, 1981). Z2tE wo]lt 3HFS Ab7|9] &A1 mlLof 10%
aluminum nitrate 0.1 mL, 1 M potassium acetate 0.1 mL % ethanol 4.3 mLE X2
7heh & Ao dAolA 4027t ¥HEAIA 415 nmoflAN FE =S F5ItHMoreno MIN et
al, 2000). & ©H¥x 49 =ZtHyvolt AL FZFEALZ ZHZF gallic acid % quercetin
(Sigma-Aldrich Co.)& A2sto] d& pHHAsFA o2 HE AMEsHY T

A
FEIHA
,2'—azinobis—3-ethylbenzothiazoline-6-sulfonate) 2}Zt AAZA U sHgdoz =45}
¥t DPPH 2tz 218742 5 mg/100 mL HE-=o] &slgt DPPH 8o 539 Alg&
Yot Ad2olA 1027t ¥FEAIZ 2 525 nmojA 3 =5 FASHUTHBlois MS, 1958).
ABTS 2tz AAFAE L 7 mM ABTS 89%0f potassium persulfateE 2.4 mMo] H == &
SHATA FAaoA 12~ 16A1KF SESAIZ T 5 414 nmollA &3 =71 1.57} B8 SFS=2
Mot 712 ABTS 7|A&Aoz Apgstion], of &9 100 pLof] Alg F&=2 50 pL 7}shd]
A2olA 57t BFZAIA 414 nmojlA FF =S SASIATHRe R et al, 1999). 7} 2tZ9] &
A& (%) [1-(A &' B7HY] §8E/F87H9] 5385)X10022 ALtsteict.

o

2y 57
al Zao|HAQ SHASE &S DPPH (1,1-diphenyl-2-picrylhydrazyl), ABTS

_‘I

ol

= O
a8 FRAP (ferric-reducing antioxidant potential ability)o]] T2t A|g FZFH 40 uL,
z22 A0 yl, FRAP 7]A1208 100 pL2 X} 2 23Fsto] 37°CollA] 487t ¥F2A|7] 593 nmoj|

A F3=E B4R AW, FeSO,7TH,08 BESARE stof Apdet d&Adol sl A4ttt

ol FRAP 7|A&a 2 pH 3.69] 300 mM acetate &+&89 10 mM TPTZ-40 mM HCl &

o 20 mM ferric chlorideE 7t7F 10:1:1(v/v/v)9] H|&&2 &3St & 37°C water bathof|A] 5

w1 WAl S ARSIt Benzie & Strain, 1996). 3t S8 =0l T2t Alg 1 mLoj

OlAF 2+=0H(200 mM, pH 6.6) @ 1%9] potassium ferricyanide&< 7t 1 mLE A= 7}st

2 50°CY £8A oA 2087 vrSA|ZiTH 7)o 10% TCALCAR 1 mLE 7tste] 5,000 rpm
2]

]_
(o]
oANA 1027 LdE2fsto] 45de Ao, 7|0 539 S/4 % ferric chloride &=

“

A= 7hsto] £gdet & 700 nmojlA] S8 =S F5IAT. A5 &HH2 700 nmojlA S
T roz ety tHOyaizu M, 1986)
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3. A+ 2t

7 AR Sdoz A a0 fERY0] OE FASY H A v
© AHHAIE S8 iEd g FA2s F5S Uz Sl
_‘|

=
=
RolA $217710] o 25hE WA BASY U A BHS v Lol

A
T
2o gaFg wlwg At Table 499 Zch 24 £uF/|0] BE EIMAY 4P I
88.05-88.19%2 S2%7|0] T} Qox12 Wolx Yotk ¥ U HAE FFL 157
o

H5fl 2~377] HAoA foXoz wton, 2AY dF2 157] HAofA

e
S]] T2t FoAPE AL, Al AP I

FUHA SEFF0] tieh IR I &7, AAY H 24 dFA 500 diAtE B
O[RX] oL}, 7IE4d FAAE, olF H 2UWMA &2 Algtol oAl Ato|7t et
HyE o] QTHKim K] et al., 2017).

2 Ao muH AL HEIRT|of] TE YR o] tiAbE: HolA] 92 A HiAL
s 2 Aoz siMEct. Eot 1527] WA s 2 FEt §A7IS ARTA, HiA]
% w9 HFo] FEsH olfojql Autet AtrHo

Table 49. Proximate composition of Lentinula edodes according to harvest interval
(%)

Crude

Moisture Ash Crude lipids .
protein

Carbohydrate

1 cycle 88.19+0.11"° 1.21+0.08% 0.37+0.02° 3.92+0.33" 6.32+0.38%
2 cycle 88.05+£0.50 1.34+0.04° 0.23+0.02% 3.12+0.06% 7.27+0.44"

3 cycle 88.15£0.51 1.40+0.06" 0.26+0.01% 3.59+0.16" 6.60+0.42°

All values are mean+SD (n=3)

ABMeans 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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Jard 2AHA(FA2E)S S5 R FEste] HAY
A= Table 501 2},

2 gt
wolx] etk B9 27122 AE(K) ¥ grou], theoz QI(P)olgict. 1
97122 40 mg/100 g U]FO] FFOT LA(Ca)e ZtoA 34.72-35.04 mg/100 g, CholA
32.32-32.81 mg/100 gO.2 BIA9} ZFRejoA tha 2e57)0) Be £
=23l ol Holx] erolet.

=2 gFollaen,

norr 2w

Table 50. Mineral contents of Lentinula edodes according to harvest interval

(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  32.3240.49
Mg 22.07+0.33  24.52+0.20  22.3140.25 | 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 mean+SD (n=3)

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

NS; not significant

BIHAS p257]d Ot 2rleS 24 AddA JP)Y FFol 7MY WA o=
ZEKY wollen, rle9 FF2 wid 2719 vl 245 dadHe dTolen,
ZE HEF 3 utads ™ol #AY oA diof vls] o @fey, tixts ot AtHCho
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DB et al. 2002). & A4 Einejse] 87122 ZF(K)ol 7Py Wot 4719 Biet cha
Aol S mett, ol uxol wjgt L R o] & R0 oJat @olety WL

3) 4815718 BBA PAotol At e
B AT Y AAEFOR AT EUBA(AA22)S SE5/ER Tt YA
Z4ab of 2910] Pgotoliet geFe A Auks Table 513 2tk & PAotulidl e

7oA 3886.73~4568.62 mg/100 g(B+ 4161.21 mg/100 g)o]on, A=
3725.49~4815.46 mg/100 g(H+ 4265.60 mg/100 g)o 2 wAQ L£etRr7|H=Z ZHt thoA
T/gotuleqt 2 A7V datdd] oef dake dgolled, 240 gE FE2Al
Atol= it ottt g HEtR7|7F Jubdo ot HAak]s FIdoldden, 1~257]
HAlol A= 2ol dlal tioflA =2 FFoldo, 377 HAloA= ZroA oot il ego]
o Wt grdo] & ofo|:Abof] et H4otn]Ake] Hlg2 18.36~20.70%°2] Y2 HEE7]
X Ao o] W FE2Al Ao] 5 HOJAl= it

BEUWAIS JLAolo|:AF = ammonium chloride®] o] 7}AF wWorth oz
glutamic acid, phenylalanineo]¢t}. 9tHof| &rstolu] = AFQl cystineQ] ghefo] 1A Al o

of E3 sszvlo] weh Zami ZFgoldrh A SdEW BAY F ofulmilel

ock

aspartic acid ¥ glutamic acid= $3rx7)of] et ZFAEE= ZAsko|ion, 72 tjof v|s[A]
= oha e gebolgint.
EIBAe Sefuehee ohet F3, QRAAL TP fol oS sl F9) shues ©
sh2, G, S0, U 21 WiololAte vEE GUHES 2T Agetn god =
st gkt QltHHong JS et al., 1988; Yim SB et al., 1991). #uwHAQ] £Q I

PASI
o 1
N
N
Ra)
Jkﬂ R

A, ] A edt % gt XA =20] &= glutamic acid, AU
A = al Alzo] 7hRlor MB o g ZF83F= aspartic acid(Hong JS et al., 1989),
559 ogoly Klﬁ A D 23]Fo st lysinet WRV|E FIt] =0l He
| thdFstA 85 o] tHEghianruwa Q et al., 2011).

859 Ellﬂi’;j {igm = :rudo}u]}r_/;_} sheF2 8318.66~17672.59 mg/100 go|lod, &
ofu] ;Ao thgh Wiotu] At UL 27.92~37.67%2 W iE o] Ql=r], ol B Lo ALEH
T WAl H|d] EL;—% 2&ol9itt. ®ESH ofujwx At % glutamic acid, aspartic acid %
arginine®] £o7 =9ltt= Y311 (Kim K] & Seo KS, 2016)2} glutamic acid, isoleucine,
aspartic acid, phenylalanine®] $£0=2 =9ftt= Hi(Kwon JH et al., 1987)2 & 0
glutamic acid &rgo] 7P Wtth= 7212 2 ALt LR|§E Ao, T Q] dEoA= ot
Aa7to] Atolg HAc o e AL BolHAS Zh 2 fEste] qdotu]ieqts A
¢ Axt gdebAo g tETE JHoA ott|kAl &fo] § =2 AS Eit= E1(Kim JT et
al., 2014)7F Q=0 &2 AFoA 1~2F7]9] BIHAL tAZE Xlo]E& Ho|= ZAnpgct FESH
A Rjef BiR] R 2= A7l T “ER]H A otk qt RS FAR Ak A8 ufA]of

Oll
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O ofoieit &F U 24 ¥Ee QoY 3 AIZ17F RolA4SE valined AlQJgt BE of
0] A9 stako] ZHAaEltt= 1% 9itiMendez LA et al., 2005).
Tepa] 2 Ao JiEE AASHS ARESte] SRl R|olA BSAIX]

J Aolas Aol ol AT A2 Heol, g of

r\U
H
=]
i)
N2
rlo
>
o
R
N

rC
>
lo
Hu
ok,
N
1
32
W

Table 51. Contents of composition amino acids in Lentinula edodes according to

harvest interval

(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
Threoninex* 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 333.16 249.42 243.59 325.35 224.22 191.10
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
Valinex 112.21 95.99 92.44 110.55 94.72 78.63
Methioninex* 32.30 26.34 27.08 28.45 23.61 19.40
[soleucinex 93.12 76.45 75.80 90.81 75.96 62.56
Leucinex 148.31 1277.89 121.32 145.29 123.61 101.32
Tyrosine 43.66 35.78 36.21 40.04 0.00 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
Lysinex 159.76 140.96 130.15 187.87 187.99 122.87
Ammonium chloride 2566.69 2301.59 2284.96 27798.06 2561.45 2324.51
Arginine 117.13 93.53 89.49 117.33 89.33 78.33
Bssential || 91156  788.43  749.96 | 942.70  880.83  684.12
Essential/Total (%) 19.95 19.57 19.30 19.58 20.70 18.36
Total amino acids 4568.62 4028.28 3886.73 4815.46 4255.84 3725.49

- 109 -



4) 23718 2040 [Fejotuli il ofRf

& AFolA g AXFTHFoz i BIHA(FAI2E)E 57 EE 6t #A9
Zhab o 899 Fejotu]ieil ohefS vluet Aube Table 529F Attt § [ofotulicil ek
7oAl 245.31~262.55 mg/100 g(F+ 254.80 mg/100 g)o| o, thoixl= 213.55~242.69
mg/100 g(F+ 230.75 mg/100 g)o=z w4 Zat tioA Fajotu]iil &g HR7]7F
FapEo] wef gaks Fdgolglen, Jto] tiof vls] tha =2 ot

HAlel QejotniAt & glutamic acid’t 7 @2 3 ZFoll A Thof vlaf = stekol
o, th20 2 gmmonium chloride, alanine9] . 1 9] aspartic acid, leucine,
GABA % arginine g2 JHoA= $SSL7|E 2 H]
Aol vlsh 377] HAoA dad Fde B
=2 ol

HUrl
\I

ol

2k o
g2
o]
P S

— D

‘I>‘ l‘lo

(@]

o
2

gapol oy, Eﬂ‘ﬂ%OﬂHb 1~27:7]
5] GABA atate ZtRelolA thol uls)

dm oy

WAl SR} IS £ Q olu|ARQl aspartic acid @ glutamic acid &&= H&57]7}
FapEo] met Hare Aol 22 gl HlshA oA =2 dgoiley, & feotulx
A o] thE olS ofn|wAte] EhgugL 2857 U Rejo] wet LAl Ato]g wolx]

2jopn]iqt2 TEidolL REJ=9F 2 YT ofuliqtof] Bls ofnji-tto] TEEARR

4 B a2
Mohe JEiZ 21 dRuleo o2t St 242 2 il
Ai e Fad A Jlsol} Welrlse Aottt @¥e skt e rHKim T et
al., 2014)

8%9] BIHA & Ggjoto|wAto] RS histidine, glutamic acid ¥ arginine® ¢£o0=2

weteon, 53] wuwdle] GASH dRoz A4l glutamic acide SHHIR|OA Aule =
AR HAOIA T Weken, A= s wAlolA TP W2 el Jez HaEo] QITH(Kim
K] & Seo KS, 2016). gt mUHA9] {ejotu]iit & cystineo] 7P WA= Bk 9+
d(Park JS & Na HS, 2015), 2 Al3lo] Arg=l muwAle] 9zjotu]iAit 3tFe glutamic
acid’t 7 ¥eton, o432 2 alanine, arginine?] ¢+02 A7]9] H1Qt= thAJte] X}o]&
Hoh ol2fer At A9 Afufiof AREE = A FF, HIA|Y FYASE, el 711
28 A7), Al29] A& AtE] Sof 95t Aoz A=},

whebA & OE‘?LOHH HAHACY] fFRT|0] TF Fojotu]leil SEF2 Aot Al o

AN
Hofolie ololtte] Eagol of pgkonl, Sal 1571 sAS] 2RI} 1 ol 242 7
WAL glutamic acidXd™ Sto]] #ojsh= ofno|i-Ako] QF
lo} 9Al0] Belz i 7S Ut 289 4 92 2oz AZE, oo wa} 157]
o

O
N =
2~3%7]0]] u|a} ofulicAl EeFo] Wol mouliAt 26 B HE K7t 2 A
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Table 52. Contents of free amino acids in Lentinula edodes according to harvest

interval
(mg/100 g)
Pileus Stipe

1 cycle 2 cycle 3 cycle 1 cycle 2 cycle 3 cycle
Aspartic acid 19.526 18.634 14.641 14.641 14.521 13.190
Threonine 9.530 9.339 11.269 11.269 10.792 10.173
Serine 7.735 9.301 8.765 8.765 8.450 7.367
Asoarragine 4.475 4.185 4.215 4.215 4.095 3.284
Glutamic acid 63.619 62.986 59.102 59.102 58.690 56.998
AAAA 7.222 0.000 0.000 0.000 0.000 0.000
Glycine 18.320 16.504 13.856 13.856 13.646 12.446
Alanine 26.682 28.776 28.758 28.758 28.607 26.932
Citrulline 0.000 0.000 0.000 0.000 0.000 0.000
Valine 7.790 7.861 7.790 7.790 7.228 6.057
Cysteine 1.224 1.321 1.224 1.224 1.187 1.054
Methionine 1.626 1.761 1.641 1.791 1.656 1.492
Systathionine 2.134 2.179 1.934 1.956 1.778 1.556
I[soleucine 6.730 6.887 7.097 6.795 6.520 5.536
Leucine 18.877 19.821 19.808 19.506 19.297 17.670
Phenylalanine 9.152 8.937 8.557 9.548 8.243 6.921
GABA 17.455 17.331 17.022 15.032 13.475 11.826
Ammonium chloride 29.361 28.885 27.815 26.841 26.750 23.744
Ornithine 4.601 4.336 4.111 4.032 3.953 2.763
Lysin 6.140 6.008 5.965 5.862 5.760 4.400
Histidine 10.551 9.465 8.999 8.689 8.487 6.687
Arginine 19.162 20.904 20.556 19.859 19.632 17.194
Asp+Glu 83.145 81.620 73.743 73.743 73.211 70.188
Asp+Glu/Total (%) 28.483 28.597 27.000 27.360 27.862 29.579
Total amino acids 291.910 285.420 273.125 269.532 262.768 237.290

5) 2E578 EuMAY 59 L BUY Y
2 Agold Y GRFRoR YAH EuNAM(AN28)S SRFER PRt 57
U #UY YFL vlud Aw: Fig 219 2 4

A 7P dekon, 2~3%7] #Al2 609.73~644.84 mg/100 g W2 3 R7|7F HojALr=
2
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1000

mg/00 g

1 cycle 2 cycle 3 cycle

ETotal sugar EReducing sugar

Fig. 21. Content of total and reducing sugar in Lentinula edodes according to harvest
interval.

All values are mean+SD (n=4)

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

NS; not significant

ek

gol

6) »=k57E £1HA] B-glucan o
B oAgolA puE AFERoz A Eiﬂi*ﬂ(‘ixﬂﬁa’)% 2E5/182 1ol
X3 2t 225710 of A
2 127] ¥3(13.64 8/100 glolA folHOR Eokon], 2t loj42 9o5Ql
£ Btk a-Glucan &P 1~2%7] HAloA St fFolden, 327] HAAE FH
o7 7tAE £F0]9t}h B-Glucan &HE 1537] HAloJA 12.40 mg/100 gO 2 o= total
glucan o] 91%0f siF== FFoIUtt. 2~3%7] HAA = 247 7.73 mg/100 g & 8.49
me/100 gO.2 o= 157] ¥419] 62.3% % 68.5%0] siTels 270|9lc
R-Glucan< AlZ% & Hz] U o] Wi (Havrlentova M & Kraic ], 2006), &84 B

B
-glucan S BAsH Ayt= Fig. 22 9] total glucan &3
A2

7t
(=

-glucan TIHAO] 46%, “Ef2|HAo] 27~38%, ZLEfHAO= 17%dE FRE o=
Hiuglo] Qi Manzi P & Pizzoferrato L, 2000). =2Wj9] ZiaWAloA B-glucan TS

25~44% A =oltj(Bak WC et al., 2014), £5]
oz pIWAS EAQl B-glucanoz ™
CHOba K et al., 2009).

HEUH A YL o] T2 B-glucan]

h:l

IHA9] HElH(lentinan)& B-1,3-D-glucan
forgat wotopat 9ok AleAl2E LA 9l

18
oo

oo

T

el

o
=
H

ALZ}, A2(13~15°C)oll A Ak
ﬂ___,_\ﬂ/doﬂ/q 42 4% 2 7}7@ u}o}ocq —1201]}\1 /\O/\ s

R AolA L 30%0[Eo R b W)
CHPark YA et al., 2016). T2tA BEIWHA QS B-glucan 2 A2 =7 533 QXtoltt,
B APAA A AHF ROl o3t Eueise] A% eEL 13-17CHE, ol EuEAY

Aph
rﬂ L
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A& 2 p-glucane] A F7tol AP Aoz Azhect
A 9 A4 EREAO) B-glucan FHLS A WAMolA Lorool(Kim K & Seo KS,
8413

A8 % B-glucan g2 HUHAOA 7H4f Boton], “ERHAZ &
o, M&o] H WA vt 20U HChoi S et al., 2010).
L 1

)
e 3 g9 84 B-glucang HHY B¢ A2Y A¥Y o] =50

[®)

o= 237F QITHEDA, 2005). & dtollA AASHoz Afufe Euw oA B-glucand]
gdFol a257lo] @2t Aol Hol= 8F 147] BAHALE B-glucano] ot 7|54 HAo=z

;%381_ 7]_7‘<]7l. _EE__‘_._% 7;12.; Oﬂ}b}%q—

g/100 g

1 cycle 2 cycle 3 cycle

BTotal glucan B x-Glucan B 3-Glucan

Fig. 22. Content of B-glucan in Lentinula edodes according to harvest interval.
All values are mean+SD (n=3)
ACMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.

.
~
2 Aol AuE AMEFoR AAE mueA(
¥ 9 Zelreole @ere BAME At Fig 231 2
mg/100g)o14] QoMo woton], £857]7} AojALE as s Aol 257] U 35
7] WAolA & Hs e 222.50~25.59 mg/100 g2 SolFel Aol g
sheko 1.277] WA 21.10~21.43 mg/100 go g £8r=7] =
Grout, 3%7] 411970 mg/100 g)ol BlshA Selxow o ghatolgirt
TeA g Al Tupgel Atojo] mHE WAl AHUA] & Hix e 52-64 ppmo] W92
Wnpgo] oh2 AfolS Ho|x| erokom], DPPH 2tz 2AZHE 32-37%2 WA AHAIR|C] &
Ash 2ol W @9l AaFS WA Pirin sl 9rkBack IS et al, 2013). AU

_t,‘_"

[e) ll-l
e

<
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+55 2t SYHAl 2UA AEiE 2 AoA & Hles 2 2.37~3.12 mg/g dry
base@ o, Zetd o]t &Fo 0.48~0.84 mg/g dry baseZ Hjx|o] w2} {oJXIE WO
L, HIR] 27 olQ]of JdE, Aul &E, 25 YUY H £F &0 & Wolshe= Aeg 81
=)o 9Jth(Seo SY et al., 2017).

2uHA AXFHS o2 7H] U2 REStel F mls d9Fe vludt 2at oEE 2E=
lA 2.12 mg GAE/gO= 7Pd w320, ofAlE 3 o[ZotNEo]E FE=cllXe 27 1.81
mg GAE/g, 1.53 mg GAE/ge] &Fol|loy =& ool T2 [oJAl= Qloittl B st
SAtH(Han SR et al., 2015). ¥I91 =73 GUIE ol&ct BIHA FE=20A Zelds 429 &
o] o Wott= 2 1(Cheung LM et al., 2003)7F J&d], & Ao BuHA F52 80%

HEe 2524 ol A7jo] ¥ ueot ANt ZAxntal Atz gich,

H BpuHAE v E2tEwole A E2uso] o W2 gor FEXjcte £ EouE
o] HzAtolat= W17t QJ=t|(Ferreira IC et al., 2009), ¥ A= & HE 3o it
SZetEolt ko] vlgo] 137] WAoA 66. O%?ﬁ;otﬂ =7 WAL 82.8%, 377] BAL
87.6%=2 1%7] HAloA H|ZetH ot AFo Z2nx shako] Wol Alr]|o] W 1ot SAtst A
UL

T

40

mg100 g
= =}

=
=

1 cycle 2 cycle 3 cycle

®Total phenol  ®Flavonoids

Fig. 23. Content of total phenols and flavonoids in Lentinula edodes according to
production cycle.

All values are mean+SD (n=4)

ABMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.
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8) e/ HuuAe FAre} B

B APolA E AHBEFOR AAY EUEN(FA2E)S LEEIEE 1Este] BAY
705 o) R9olA aatet FAe uLst Aate Table 53, 54 U 559 RTh 8570 whe
mauA0] DPPH izt £784-e Table 53] LFERA st 2o] Algo] Avjaro] Wopas
= godoz FrlEl: AFoldct vlAle] QoA 2tz 2AES 10~20 me/mLEE
Mol My £e57]0] thE §x7E G9lth 50~100 mg/mL] FEoAE 157] BRI &
Joz korom, A%/t FUPLE oy iAol FaH: AFoldch. 200

mg/mLe] FEoIAE 1~257] WA 7L27~72.71%2 SOJRtS Holx| gkokort, 357 o
RolAds gojxoz e ol gct

B chiglol A Bt 22 e 10 mg/mL SR L850 T2 RIS Holx]

QI9roLt, 50~100 mg/mLo} SEOIAE 17] Aol 2~3%7] o] u]s) §K o2 Eoro
o, 200 mg/mLo] HEOIAE 1-257] WA SOJRHE Bolx| e9roLt, 3%7] HAo|AE
godoz wre aholoct. wAlo) tiRE 2w oMIAE 2850} Augss ey
AAZAo] AL AFo|oich 3] 50~100 mg/mLo] sEMlolA B1xe] Zre ol vla)
7 27840l B2 oz selwgrt,
S8l7700] G2 EuwAo) ABTS 2tjZ 4724 e Table 540 LiERR ule o] A9
H7beo] Wobias sl aABAe folHoz Fvbels Aoldnt vAe) ARejolA o
02 AAZS 10~100 mg/mLsSHolA $257]7F Aol W22 2tojz 24Pl 5o
Hoz ast ZA%0|9lon], 200 mg/mLAL 1~257] WAAL 2z AAZH0l 90%
ooz 3757] WA uls) §oFoR Be Bolgich. WA oA Bt 2 EEe
17] BAolA Cha £9rOLY, o 3%7] uAlat SARE ZFo|lon], 100 me/mLo] 5o
A 177] Aol 2-3%7] walol uls] fojMoz we Aol W Aol Zut HjoA]
ABTS 2tojzZt AAZAS ZolA o & o2 =gont, 200 mg/mLe] HroAt B4
o] Zha} chol A ABTS ettjzt 47@io] SARE 202 LR,

235700 ke BUWAHO| TUAL Table 550 LR ulet 2ot A]29] H7eo] gobd
42 #9sle goxoz FUbe Folddh. vAe] ARSjolA EURL 10~20 meg/mLs
SHgolA 1-257] BRIzt Solxbrt giglott, 357] A s} fojRoR Be Aol
t}. 50 mg/mLolAo] SEolAE 157] BAolA fojxos o] Loton], 28577t A
ol whep UL fojHoR ZrasE AFolct WA thRejolA el 2AEHE 20
mg/mLoj4o] S EoN 235717t AuEas Y e oo AR Aol thu
o} ZrolA o &9t

RO gatet By TR d7R o
gt DPPH 2jtjzt AAZHOR ol ofghgo] muwiol
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FEE0] A7 46.5%, 25.0%A =4l ole &Ul FE=9 ABTS 2oz 2422 e
Z2004 98.5%, otblE FEEOIM 97.2%°] 2ARYS Bl Zle=z Hyd vt QthHan
R et al., 2015).
dutd o g ¥he& w7} g ABTS =izt _%\_71%}1\4 224 9l "]2A 24 g Tol ¥keslo]
gz a0 #ofste vf AR FAtet 24 = DPPH 2}tz AASEAHCIE
S FMde Holtt:= Hi(Huang D et al.,, 20052t SAtst mjgjiog E A3 AytoAw
DPPH 2t Eoh ABTS 2tHZoA o =2 47 &2 Hloh. E9F DPPHe} ABTSS| 2t
4 FR7F g2 oy gaket 220 28R ezt st =0 2T UHTOH DPPH
oF ABTSQJ 2tz 272704 Atolg Hole Zloz Atasck(in SY, 2011). Est BIHA
o] 78 d=F=°l DPPH oz a7/ gt ABTS 2tz aAgd/dd & o vA A 3

2 F o= A

K2 Pomjo

>|
ruln
=
N O
o
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o
ol
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Table 53. DPPH radical scavenging in 80% methanol extract of Lentinula edodes

according to production cycle

(%)
Concentration of mushroom extract (mg/mL)
10 20 50 100 200

Pileus

1 cycle 2.60+1.41°N  11.50+£1.17°"%  43.88+0.91°°  72.31+1.11%¢  72.74+0.20®

2 cycle 1.82+0.57° 10.42+0.60°  38.93+1.02®  70.23+0.67®  71.27+1.20%

3 cycle 1.40+0.05° 7.81+3.53P 25.82+2.26°*  56.86+0.54%*  69.01+0.81°*
Stipe

1 cycle 2.07£0.92°N  528+0.36"® 12.34+0.74®®  31.90+1.11®  71.44+0.07°

2 cycle 1.48+0.67° 4.60+0.54°*%  10.14+0.22°*  29.36+0.82%"  71.57+0.07°

3 cycle 0.81+0.16° 3.96+0.49" 10.44+1.06°*  27.50+1.21%*  69.33+£0.34°%*

All values are mean+SD (n=4)
Means with different superscripts in the same column (A-C) and same row (a-e) are
significantly different at p<0.05 by Duncan's multiple range tests.

NS; not significant

et BHAZ = oetE, HEY, Odnr ¥ A Roltel 2 it suE VM oY
2 FAES mesta Qtk(Islam T et al., 2016; Kues U & Liu Y, 2005). B Al9]
= AN

d2]
Arel &/go st A4ls @4 FE, AdEE F& WEs 73, Jd2oHEHCIE FEH

=
U odt ot

i
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FE2oM F 2Yds,
=] =

eluolS geF U HALEOl 2y 52 o83 FAE BY So o
W Budol o, 2% §

= o =
ZzZ gufjo] ot Arolst Axt2 HWolt(Cheung LM et al., 2003; Kim
MJ et al., 2012), Ajul =71, Afjul 7]& o] T Fite} 2 Holk 7oz "o
It Woo KS et al., 2012).

e 2 AStoA AXFHoz PAHE Eiﬂiéﬂﬂ Tatet FAde wA H329 Wi 24,
s 21 5ol OE Aojd Aoz FAHEY, EX
Ato|7b Ao}, Fikst &idol A =

o =

o= ol 2

o] 7oz =A=r}

Table 54. ABTS radical scavenging in 80% methanol extract of Lentinula edodes
according to production cycle
(%)

Concentration of mushroom extract (mg/mL)

10 20 50 100 200

Pileus

1 cycle 12.51+0.08°°  21.59+0.50°°  51.41+0.64°°  90.88+0.94%  91.54+0.31%

2 cycle 11.20+0.46°®  20.40+0.16"  47.30+0.65®®  88.33+0.47%°  90.81+0.93°

3 cycle 10.23+0.20**  17.80+0.33°*  38.81+0.12°*  71.54+0.42%  88.62+0.87°*
Stipe

1 cycle 4.86+0.51%®  10.01£0.13°M  21.70+0.93°®  40.44+0.16%®  91.52+0.50°N°

2 cycle 3.11+0.712* 8.61+0.64" 19.89+0.86°*  37.03+0.75%  90.22+1.50°

3 cycle 4.76+0.57% 9.45+1.42"  20.88+0.16°*"  36.98+0.28%  89.94+1.74°

All values are mean+SD (n=4)

Means with different superscripts in the same column (A-C) and same

significantly different at p<0.05 by Duncan's multiple range tests.

NS; not significant
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Table 55. Reducing power in 80% methanol extract of Lentinula edodes according to

production cycle

(M)
Concentration of mushroom extract (mg/mlL)
10 20 50 100 200
Pileus
1 cycle 28.31+1.65"  53.83+3.21"  128.42+1.78°C 199.88+3.17%C  276.23+0.48°C
2 cycle 25.71+1.26"  47.48+2.80"  110.29+3.13®®  179.88+0.63%  251.85+1.83°"
3 cycle 19.98+1.18*  41.13+3.68"  85.60+1.57°*  143.10+0.79%*  198.63+0.63%
Stipe
1 cycle 15.73+2.62%®  26.88+1.03®  57.98+1.55°C  99.15+3.91%®  222.06+2.67°C
2 cycle 12.58+0.90*®  24.67+1.34°®  52.48+1.34®®  93.00+2.98%*  208.10+2.43°
3 cycle 10.94+0.74**  20.54+1.04"®  49.67+0.69°*  90.92+0.79%"  196.54+1.29°

All values are mean+SD (n=4)
Means with different superscripts in the same column (A-C) and same row (a-e) are

significantly different at p<0.05 by Duncan's multiple range tests.

H
2 Aol JHEE AREFOR AAE BA A (MLS-
HA 5F(MSS-B~F)2 ez w4el mHMS vlwst Aub= Table 561 2t

A ZF BoolA YE(Ly)e MLS-A0A 47.160]91 90, MSS-B(50.83)5 A|e|st Alut v
XL 44.09~44.879] Hol2 MLS-AQt QOJx}2 Ho|x] kot MM (azh) e MLS-AOA 9.77
2 MSS-B @ MSS-D9t 99JA2 Holx] 9kgtoit MSS-C ¥ MSS-Edp vlajAl= Qojdoz
wrozrolith Mg (bgh= MLS-A7F 23.1692 MSS-C(25.41)0] vla] Go]xMoz ueroi}
39 wAlo vsiME fojxoz =2 Zro]gich WAl ZtolA HMA|AQ Aixt= 50.8~55.68
o] Hdon], MLS-Ax AT BiAZF £Ee|%l xto]g HOo|A| ¢kokrt.

HAY of RYfolA YrE(LghHe MSS-E7t 66.600=2 EF Al=o] H|5f fojHo=z =9ton,
9] B4l 56.36~61.659] W= Alm o] ROJAPZF AQdet. AL (agh)= MLS-AZ} 8.69
o]=d|, o]= MSS-B, Ce {9x}S Ho|A]= ¢QFoL}, MSS-E, Fot= 89X 9l xlo]l2 HH

AT DAFFOR BAE AW £
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Table 56.

MLS-A0||A 23.74% 20,

intensity of

CHRGOED

Lentinula edodes cultivated with

experimentally and cultivated with solid spawn commercially

AT B Ao AL 23.24~27.069) W9 R A EFO
2 AAME] musAlo] MSS-B, D @ Foj v]3jA= So]x oz ko zrololtt wAlol off E.ojoj
A EFO R AJAE AT AT v
melA ARFFOR AAE mwiAE AT wisghe] ERio] Mzl £

Rlol2 wolx] ergtet.
23 xtolg Kol

liquid spawn

Kinds of

mushroom L a b AR
Pileus
MLS-A 47.16+3.51* 9.77+0.75" 23.16+0.62¢ 53.47+3.075¢
MSS-B 50.83+3.64" 8.96+0.66" 20.75+1.14* 55.68+3.00¢
MSS-C 44.87+2.86" 11.98+0.89" 25.41+1.33P 52.96+2.68"
MSS-D 44.87+1.69* 9.63+0.28" 20.99+0.43" 50.47+1.56"
MSS-E 44.09+3.60" 10.92+0.93¢ 22.67+1.385C 50.80+3.5228
MSS-F 45.85+2.84* 9.73+0.76" 22.140.73° 51.86+2.24%
Stipe
MLS-A 61.65+6.54" 8.69+1.11° 23.74+1.90" 67.87+6.00%¢
MSS-B 60.67+2.74" 9.61+1.39%¢ 26.13+2.77¢ 66.82+2.74""
MSS-C 60.49+5.00" 9.03+0.89° 24.09+1.51 65.77+4.84""
MSS-D 56.36+3.57* 10.28+1.06P 25.85+1.425¢ 62.89+3.06"
MSS-E 66.60+£4.71¢ 7.58+1.86" 23.24+2.64" 71.05+3.87¢
MSS-F 59.23+2.53"8 10.82+0.47° 27.06+1.62¢ 66.03+2.60""

All values are mean+SD (n=10)

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

NS; not significant.

2) maB 0| EX|7}

w AgolA e AXSHo R e BUIHA(MLS-A) DA|SHO R AAbE Al BY
A 5E(MSS-B~F)o| tish =A142 8w et Aif= Table 573 Ztt.

7 =(hardness)= MLS-A7} 1804.52 g/cm’Z Qojxoz =gton], AT WAl Hox:
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MSS-B, D @ F7} 664.49~802.97 g/cm®Z §o]AQl xjo|7} gigict AN
MLS-A @ MSS-F7} Z+2f -4.34 g's, -3.54 g's2 E} Alg0] H]|sf SoAoz F2 Zrojglo
o, 2 2 HAoME -0.71~-0.19 gs9 HHY= Algito] FAPF gldth. 4/d(chewiness)
o AEFoR AT MLS-ASH Al WAZI R} gigleh

(gumminess)oAl= MLS-A(1195.26%)7F Al ¥ Alo] v]|sf So]Aoz =9roi} AJld WHAIZH
off GolA: WolA] oI MSS-C, EolA| oefe] Algo] ula} 9014
o7 =9Fom, MLS-A % MSS-FoA §9oj”o g ro Zrojgity. Ed X (resilience)2 MLS-A
7b A wste] ulsl golHoR e gre weln

B2k (adhesiveness)2

&/d(springness) & 747

2 XX (cohesiveness)&

Table 57. Textural characteristics of Lentinula edodes cultivated with liquid spawn

experimentally and cultivated with solid spawn commercially

Kinds of mushroom

MLS-A MSS-B MSS-C MSS-D MSS-E MSS-F
Hardness 1804.52 802.97 637.49 664.63 565.04 785.66
(g/cm?) +320.64° +193.128 +127.37% +90.1148 +115.30% +139.788
Adhesiveness -4.34 -0.48 -0.71 -0.39 -0.19 -3.54
(g-9) +2.714 +0.628 +0.558 +0.358 +0.15"8 +3.15%
g;ewmess ig:géllAB ig:g;AB ig:ggAB 0.90£0.02*  0.93+0.02®  0.90+0.04*
Springness 1195.26 566.41 468.33 457.67 431.55 514.17
(%) +202.08°¢ +118.75"8 +89.85% +58.46" +93.07* +112.72°8
Gumminess 1320.85 621.47 520.56 511.42 463.94 573.83
(8) +241.15¢ +132.31° +103.31* +64.62% +95.934 +133.434"
Cohesiveness 0.73 0.78 0.82 0.77 0.82 0.72
(%) +0.05% +0.03" +0.03¢ +0.048 +0.03°¢ +0.06%
Resilience 0.42 0.52 0.53 0.50 0.56 0.45

+0.024 +0.03¢ +0.04°¢ +0.03¢ +0.04° +0.05°

All values are mean+SD (n=8)

ADMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.
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BEUHAMLS-A)T 1A|FHo R A AlH B
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o, Al™ B4 79.17~82.90%2 MLS-Ao] H]
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AUt wHdol Aoz AT F¢ MLS-AcA 10.16%=2 71 W FFolqlon], Al
A2 6.52~8.78%2] WA TAY e RE AROA 0.12~0.50%2 A= A9l
1. MLS-A= MSS-D, Eof| HlsiA= fodoz W goldltt. Adadoa Alklel =

T Al wAol Hlsi MLS-AollA 7P w2 foldtt. 2EMA <f> MLS-A%F MSS-D

oA Z¥7t 4.48%, 4.47%= B} Almo H|s]] fofAlog EQton, T Qo AW WHAOA R
2F
[e]

A e MLS-Ad| Hlg) golxlor uskrh Tk g

Al 34.15%F o, Al wAl(12.12~21.48%)0f A

A
S|
Harots FFe A2 AT WAl vs MLS-AoA &2 »Fo]ich

Table 58. Proximate composition of Lentinula edodes cultivated with liquid spawn

experimentally and cultivated with solid spawn commercially

(%)
m}flis%(isoooril Moisture Ash Crude lipids pi?ig; Carbohydrate
N T
s msorr RS SN ST g
MSS-C 7920+ 1.79> 1.3((36%502{)28‘\ 0.4(22'1001.)02C 3.4(?1;(21.%4% 15.(67%%021.)2713
ussp - rawrsoset LR RN U s
e T M A R
ussr mansoat VPG VNG el o

DRefer to the Fig. 19

All values are mean+SD (n=3)

ADMeans 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).

Values are calculated as dry base.

- 121 -



Zo00l wet ol WA, g4, H%
s157)7} Avtgol gep 4w

Al710] =2 mi7kR]= GRS o=

4) BAHAY 7| &F

2 AFolA St AREF oz AiE BUHAMLS-A) IAEL o2 AL AT 21
HA 5F(MSS-B~F)9] R7]& &&= vt ZAiut= Table 599 .
Table 59. Mineral contents of Lentinula edodes cultivated with liquid spawn

experimentally and cultivated with solid spawn commercially

(mg/100 g)
Kinds of mushroom?"
MLS-A MSS-B MSS-C MSS-D MSS-E MSS-F
K 305.50+7.92 292.60+£8.75  240.25+2.84 247.55+3.16  232.20+4.41 287.60+2.24
Ca 22.63+0.33 22.77+0.31 21.04+0.53 29.30+0.74 17.91+5.62 22.08+0.14
Mg 16.65+£0.19 20.50+£0.30 21.91+£0.45 26.82+£0.61 17.18+0.27 20.97+0.18
Na 17.94+0.34 21.37+0.28 11.56+0.29 21.10+£0.51 15.02+0.15 14.19+0.21
Mn 3.62+0.12 2.50+0.03 3.06+£0.03 2.61+0.03 2.52+0.03 2.11+£0.01
Fe 0.12+0.01 0.19+£0.01 0.26+0.01 0.28+0.00 0.23+£0.01 0.20£0.00
Al 1.80£0.01 1.82+0.02 1.42+0.02 1.92+0.04 1.57+£0.02 1.40+£0.01
P 42.11+£0.44 104.12+1.05 58.50+£0.83 128.57+1.83 87.18+1.50 99.78+1.11
Total 410.37 465.86 358.01 458.14 373.81 448.33
+8.64°¢ +8.41° +3.22% +2.21F +3.348 +2.98P

DRefer to the Fig. 19
All values are mean+SD (n=3)

ABMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.
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F7l=2 K(ZE), Ca(Zs) Mg(tt2dlg), Na(HEE), Mn(F7h), Fe(d), AZ=F0]E), P(?)
59 £ 8%0] A&EEUY. TU=9 SH2 MLS-A”F 410.37 mg/100 go 2 MSS-B(465.86
mg/100 g), MSS-D(458.14 mg/100 g), MSS-F(448.33 mg/100 g)¥t} qoJxoz WqroL}
MSS-C(358.01 mg/100 g), MSS-E(373.81 mg/100 g)Bt+= {oAoz =2 stgfo|qict @
< HAAN 27189 242 K> P >Ca> Mg >Na>Mn 02 Zg9 o] 7HF ©WU
=0, MLS-AdA Z-&(K)Q &2 305.50 mg/100 g2 Al w0 H|s =2 hFolqi.

WA BIHA 55F0A e IS vlwdt Ay, ZAFY oFol P ke, o=
F500 g AolE BEReoy, Za(Ca)e 500 fAAPE ¢liths Ba7F Itk(Kim
KJ et al., 2017).

e A2 R 5 2 I met A&lo]E HoleH|, Alg & Fe W HF

UATKim NM et al., 1993). BFHo] & ALZVOA AX| ooz YAl
FIHAL AT YA 27]E 2 9|29 e thalt Xport e Aoz AziEn

i &

EE| R Piotuat ge
= Aol e AFFSwez Adte mUHAMLS-A)E DASHO R AAbE AlE B0
B3 55(MSS-B-F)ol Al ofulicat 2akg wl@dt ZAuks Table 607 2t

% 16%9] ofnjwAto] AEE|Qon, LAoto|wAte] E2ke MLS-AoA 4003.00 mg/100 g
02 MSS-Bet MSS-DECH= wobm MSS-C, MSS-E @ MSS-FRCH= =2 afefo|gic}. T4
otu]:Ate] &k MLS-AO|A 718.48 mg/100 go2 MSS-B, DEct Wy MSS-C, E, Furt
o ¢$0§ /ot eAte] H&kuh U FEo|d o}, & ofn|iito] thgh Haofn] e
o] H]22 16.13~19.03%2 Al@zto] Sceixl xfo]2 wo|x] ororcl,
= UHAE Jiﬂﬂi” 58%HKim KJ et al., 2017) o]=9 A&A7]0 T F/dotu]eit =7
(Cho DB et al., 2002)& EA3t Ayt glutamic acid @ aspartic acid?] &r&Fo| oE}Q] otd]
LAbol dlel =2 Aol ol & Aot At AWt U ASA|o OhE &
IHAQ] ofo]rAt SFeFolA] histidine®] dFeF2 v|wWA A QQ=0|(Cho DB et al., 2002), o]=
WA S B0l EE0) The Abol9l Hoz AztEc

r r\r
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Table 60. Contents of composition amino acids in Lentinula edodes cultivated with

liquid spawn experimentally and cultivated with solid spawn commercially

(mg/100 g)

Kinds of mushroom!

MLS-A MSS-B MSS-C MSS-D MSS-E MSS-F
Aspartic acid 102.26 157.02 104.70 147.34 104.59 117.49
Threoninex 94.08 97.92 64.31 85.55 65.38 72.65
Serine 83.37 82.78 54.98 79.26 61.19 67.26
Glutamic acid 493.83 519.24 413.29 433.77 327.43 267.91
Proline - - - - - -
Glycine 84.35 89.18 65.06 84.99 62.87 72.36
Alanine 50.02 80.65 53.00 76.02 60.48 85.23
Cystine 12.46 22.19 6.12 10.16 5.36 8.53
Valinex 76.98 103.22 62.76 86.02 63.52 69.69
Methioninex* 24.277 40.22 13.68 19.08 14.50 15.31
Isoleucinex 63.60 62.51 41.75 57.21 37.26 50.80
Leucinex 97.58 97.28 64.72 91.12 70.48 64.75
Tyrosine - - - - - -
Phenylalaninex 241.12 262.86 214.77 272.34 245.00 214.08
Histidinex 24.24 40.64 28.81 37.46 30.78 33.24
Lysinex 96.61 130.12 81.27 146.17 102.23 92.48
Ammonium chloride 2387.05 2812.24 2223.47 2561.45 2000.63 1947.78
Arginine 71.19 89.35 53.71 97.80 54.06 86.36
Essential
Amino acides 718.48 834.76 572.08 794.94 629.15 612.99
Essential/Total (%) 17.95 17.81 16.13 18.55 19.03 18.77
Total amino acids 4003.00 4687.40 3546.42 4285.72 3305.76 3265.93

DRefer to the Fig. 19.
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EeAO] Sejotulieat e
2 APoA A AHEFOR ANE B AMLS-A)T TAZFOR MY AW Eu
HA 55(MSS-B~F)9] /2] ofu|eil s #AE Zib= Table 611 Ztt

wejotuiAte & 28%50] dEHULY, fejotu|eAito) 32 MLS-AZF 299.10 mg/100 g
0]9l=d|, o]= MSS-B, MSS-D ¥ MSS-FXtt= wroron, MSS-C @ MSS-EHTHE= =2 g
2ol it WAlQel ZtAltto] #ojst= aspartic acid@t glutamic acid =2 MLS-A7} 74.63
mg/100 g2 Al #4l(18.71~59.81 mg/100 g)ol| vlair= tha =2 ol en, [2fot
0] AFo] =2Fof] tfjst aspartic acid?t glutamic acid U= 24.95% =2 A|T ¥ Alo] H|3l =

& AolA glutamic acide oJERS] g-2jotu]iqto] Bls] =2 SFoliet], aUiAl Bl
A 5559 FEjotui 4t Blugh AyoA = glutamic acid®t} histidine®] &&Fo] © Tk
Ch ¥ Elo] QrKKim KJ et al, 2017). ®3k 28t%7]0] k2 muwAlo]l Gajotu]wat 4
oA thFo g 3FeE 9gzjotu| A2 threonine, glutamic acid, glycine, alanine, histidine
Sol9icki W vt QIEHCho DB et al., 2002). ol2jgh Zube & 7ok tha Ao|shaick.

ssle] Al W% Al L W RIS ol st W) B ehAlol olgh iAol 58
S olga glool, wixlo)] Aol whet vixlo] GebdEol AtolS Belck Aeid lck mebA
WAl Al Al WiAl 24 So] 87 &0 whel QR AU AolS Holk oz 3
L=
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s
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Table 61. Contents of free amino acids in Lentinula edodes cultivated with liquid

spawn experimentally and cultivated with solid spawn commercially

(mg/100 g)
Kinds of mushroom"

MLS-A MSS-B MSS-C MSS-D MSS-E MSS-F
Phenyl ethyl alanine - - - 27.84 18.00 15.39
Urea - - - - - 9.83
Aspartic acid 17.09 13.63 7.35 13.49 - -
Threonine 38.64 36.32 32.82 33.11 33.92 26.17
Serine 16.90 18.25 20.92 21.38 19.02 15.19
Asoarragine 24.03 24.56 19.03 23.27 16.70 11.37
Glutamic acid 57.54 46.18 28.50 34.58 18.71 26.07
AAAA 6.83 6.07 0.00 3.51 2.82 2.08
Glycine 13.58 24.62 18.75 22.00 21.26 23.17
Alanine 5.72 13.34 14.44 14.33 25.60 38.53
Citrulline - 2.30 - - - -
Valine 4.62 19.31 14.03 17.63 21.44 22.37
Cysteine 1.34 1.38 - - - 3.87
Methionine 1.63 2.86 - - - -
Systathionine 2.06 21.10 2.71 6.32 5.37 4.73
[soleucine - 3.07 2.32 6.32 6.98 9.13
Leucine 5.06 7.52 6.55 10.63 11.85 16.14
Tyrosine - - - 1.87 - 0.90
B-alanine - - - - - 1.86
Phenylalanine 1.67 1.66 - 2.93 1.55 8.50
Amino-butyric acid 6.21 6.03 1.94 9.85 2.71 19.71
Ethanolamine - - - 1.15 - -
Ammonium chloride 29.65 37.92 33.80 33.05 18.83 16.21
Ornithine 9.94 9.68 4.40 13.17 7.42 37.21
Lysin 15.35 15.36 5.29 16.71 9.64 15.34
Histidine 8.69 8.75 6.49 8.28 11.06 8.98
Tryptophane - - - - - 5.44
Arginine 32.58 27.18 9.62 41.86 13.55 25.60
Asp+Glu 74.63 59.81 35.85 48.07 18.71 26.07
Asp+Glu/Total (%) 24.95 17.23 15.66 13.23 7.02 7.17
Total amino acids 299.10 347.09 228.95 363.27 266.45 363.80

YRefer to the Fig. 19.
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Fig. 24. Content of total and reducing sugar in Lentinula edodes cultivated with liquid
spawn experimentally and cultivated with solid spawn commercially.

All values are mean+SD (n=4)

AFMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.

8)

ook

HIWHAOY B-glucan g

2 Aol et ANTHo 2 ABAE BUHA(MLS-A) 1A|EHo R ALtE AlE mn

HA 5&(MSS-B~F)Q] B-glucan &&= &A%t ZAut= Fig. 259} Zth

Total glucan &S MLS-A7} 13.64 g/100 gol@on], Alm wAlo]|a= MSS-D(16.61

g/100 g)7t 71 =2 oIt ohZ3o= MSS-C(13.08 g/100 g)o]l+=Hl, ©l= MLS-Ag}

FOJAFS Holx] gttt a-Glucan T2 ZE BA0A 0.94~1.40 g/100 g9 B2 hAt=
ot MLS-A(1.18 g/100 g)= A]¥ v]A MSS-B, MSS-C, MSS-DH¥C} Gojdog e

FZoldet. B-Glucan dF2 MLS-A7F 12.46 g/100 gollon, AlH HA Hol=

MSS-E(15.68 g/100 g)ollA] 7P @2 &=fo|onf, ot o2 MSS-B, MSS-FoF SASH &haf
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o]9lo], o] MLS-A9} S-oJx}7t giqict.

ZouAo] BAsts tiEAQ B-glucan© 2 lentinan(Oka M et al., 1996; Takuma S et
al, 2008} WMozl £7k3t el UAo] Q= A wolmmAe} ahel W gt 7ol
B Eo|A QItHChan GCF et al., 2009: Kohan G et al., 2008). Egt QA9 HAA| AR
Ar-gsto] IAS] HHS FJAIAH F+= o|EHt BRM(biological response modifiers)oz 72
YA 9100], 3] p-glucano] WA o] TAARS] 715 BYSAYLRA of AR
JF of2 @ g wiE 10] =A101x9] interferono|U} interleukin S cytokineS HH|A|A ©

QA1 ARl 752 AetARITaL B3t 8F It (Song HS et al., 2006).
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Fig. 25. Content of p-glucan in Lentinula edodes cultivated with liquid spawn
experimentally and cultivated with solid spawn commercially.
All values are mean+SD (n=3)
AEMeans with different superscripts in the same column are significantly different at
p<0.05 by Duncan's multiple range test.
9) EnujAle] g
A7olH et AHFROR AAE EDHAMLS-A)T DAFROR AAE AW D
5%&(MSS-B~F)9] ZM & B M5t Aul= Table 629} LT},

280 nmojl A EIHA EE20] ZMBA AP MSS-DoM 0.2912 7 Eron], chgo
2 MSS-BFon, MLS-A(0.190)+= MSS-D, MSS-Boj H|5f §ojxo=z o shafo|qict. 420
nmof|A] ZHEA! 3F2 0.006~0.0099] HF o, MLS-A= MSS-C, MSS-D, MSS-Foj H]

L
s goldos e azolgnt

X ric ey
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Table 62. Browning intensity of Lentinula edodes cultivated with liquid spawn

experimentally and cultivated with solid spawn commercially

Kinds of mushroom? Absorbance
280 nm 420 nm
MLS-A 0.190+0.001® 0.006+0.001*
MSS-B 0.199+0.001¢ 0.007+0.001*
MSS-C 0.190+0.001® 0.008+0.001"
MSS-D 0.291+0.002° 0.008+0.001"
MSS-E 0.170+0.001% 0.007+0.001%
MSS-F 0.169+0.001% 0.009+0.001"

YRefer to the Fig. 19
All values are mean+SD (n=3)
ADMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.

10) #uHA9 F Hs ¥ FefEwolt o
& AFolA JHLSt BRFHo 2 A4 A
A 5F(MSS-B~F)9] § mlEs ¥ ZefuolE FFE BASH A= Fig. 261 2o
= #s st MSS-Dof|A] 30.77 mg/100 g2 71& =2 &afo|9loni cheo2 MSS-B,
MSS-C., MSS-E7tol= B]&:et ghafolgich. MSS-F& 19.92 mg/100 go2 AT w4 F 7P
e Aol dAEHo R ALk muH A olef ROJRIE WOA] okoitt.

Zotdolt e MSS-D7F 10.39 mg/100 g2 7 =2 Fgo|glon, tfgos
MSS-C, MSS-E¢IT} MLS-A% 7.95 mg/100 gO2 Al #]A4 MSS-C, MSS-D, MSS-Ed]| b

rﬂ
H
Kl
E
2
=
—
¢
=
L

VA EHFO 2 AAE AlTh x

Ol'

pS)

—

e 8

ZeHz2 Al 28 FxHo| A= 24 tiAMtE=A ZA U -OH7|S 7HR|AL Qb7

of 2gatao] o3t Aot olx|ste FAlet AHgwat ofUet el
9 chokst Ale]ebajo] dalA QEKDi CG et al., 1999; Jankun ] et al., 1997). &
N E8S Odst &2 F&510] § He ¥ IfEkolE I3 4% 21, F m=
SheF 9. 1.53~2.12 mg/g extract, Z2tH - o|E k2 (0.35~1.18 mg/g extractFth= HI7}
9JtHHan SR et al., 2015).
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Fig. 26. Content of total phenols and flavonoids in Lentinula edodes cultivated with
liquid spawn experimentally and cultivated with solid spawn commercially.

All values are mean+SD (n=4)

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

11) Euw o] gatet &7d

= AtolA HEeh AXSHo R HArE wUHA(MLS-A) DA|SGO R ALbE Al w1
HA 5&5(MSS-B~F)Q] M & B|uwst Zut= Table 63z} Zr}.

DPPH 2t AAZ/ oA MLS-A= 78.01%%F o0, Al Al MSS-B, MSS-D, MSS-E+=
78.58~79.04% = MSS-C, MSS-FHET} §oJdo=z =9ron, MLS-At SAISH &Ado]qict
ABTS 2 AALH 2 B & AlgojlA 80.47~84.97%%] HYF oD, MLS-A+= 84.37%= o|=
MSS-D, MSS-E9} §.21&Ql xfo]S Ho|x| ¢oron], ofete] Alm wAlo] ulsjA Solxoz
=2 gdo|qict e MLS-A7F 321.18 pM& A|H B Ao vlsf Sojxog =2 =ido|g]
O Al WAl 195.23~317.85 uMe] W= A|&Jto] {-9AQ1 Xjo]& H T

etz &0 WS FAtet 0] FURItAL st ojet 2] & A+t AxtoM=
g BA=tl(Knag YH et al., 1996), ol Z2Hs Qo= oiefer ditet 24

cha ohE 7Y
o] Estxdog =S Holth:= YW1 (Choi CW et al.,, 2002; Vundac VB et al., 2007)& EOj
20, F o % SARwolS 9o|= p-glucant 2L ChE 20| Toldt oz Wy

2 2

it ®3F DPPH Y ABTS 2t{ZF A7g/do] Aolgt Zuatg Wolxs AL 2479 F77T o
o gatsl 24lo] 2579 eftjZat ZAjehs Awrt 27| figolatys BWurt

QltH(Jin SY, 2011).
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Table 63. Antioxidant activities in 80% methanol extract of Lentinula edodes cultivated

with liquid spawn experimentally and cultivated with solid spawn commercially

Antioxidant activities

Kinds of
mushroom” DPPH radical ABTS radical Reducing power
scavenging (%) scavenging (%) (uM)

MLS-A 78.01+0.56° 84.37+0.68° 321.18+3.19"
MSS-B 78.91+0.29° 82.99+0.23" 248.80+0.74°
MSS-C 76.82+0.80" 83.57+0.15" 276.65+1.49"
MSS-D 78.58+£0.74° 84.34+0.28° 259.04+1.43¢
MSS-E 79.04+0.71¢ 84.97+0.18¢ 317.85+1.42F
MSS-F 74.92+0.63" 80.47+0.41* 195.23+3.04"

URefer to the Fig. 19
AEMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.

ch. AHFFOE YT RaolMAY AW v FASY U My vl
2 ApanE £o) YT AMETOR AAE BEoluAT AW wAe] BUEH A ALY

1) 250wl did&
© AoA JHEeE HAFFoz HabE REOIHA(LS-CM)Y} LA SFoz A AlE %
SOl 25(SS-1, 2)9] Lvd+ 2 vlaeth Avt= Table 6490 Ztt.

4% gHRES 95.63-95.83%9] WOR LS-CMit AlE wlAizto] S.2lxb} gigich Sl% 9 &x]

BASH A, )82 0.3~0.5%, 2T 0.9~1.5%, B

3.5~4.4%= H1% d} Q=r|(Seo SH et al., 2016), & AFoA & F ZTHA
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Table 64. Proximate composition of cauliflower mushroom (Sparassis crispa) cultivated

with liquid spawn experimentally and cultivated with solid spawn commercially

(%)
mKJZSfOZ; Moisture Ash Crude lipids pig’igien Carbohydrate
LS-CM 95.63+0.55"%  0.66+0.25M° 0.18+0.06"° 2.1940.01° 1.34+0.25"
SS-1 95.83+0.66 0.73+0.09 0.19+0.02 1.38+0.06" 1.88+0.62
SS-2 95.70+0.08 0.69+0.03 0.16+0.02 2.18+0.01° 1.26+0.10

LS-CM: cauliflower mushroom(Sparassis crispa) cultivated with liquid spawn
SS-1, SS-2: Marketed cauliflower mushroom cultivated with solid spawn
All values are mean+SD (n=3)
ABMeans 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
2) ZoluRe 2712 oY

= AtolA THEeE AXSo R AAAE ZEOHA(LS-CM)t 1A|ESHo 2 e Al £
SOl 25(SS-1, 2)9 Frle &FS BA 2= Table 659 £t}

=2 K(ZE), Ca(Za) Mg(Ut2ylg), Na(LHEE), Mn(d7h), Fe(d), AZF0]8),

S £ 8%0] AEEHJ. U= L LS-CMo] 20592 mg/100 go & SS-2(216.65
mg/100 g)ofl vlsl FeJjMo=z Frorf, SS-1(188.29 mg/100 g)of HlsiA+= FoJAC
FFoldt. e & ZEY &Fol M wdeH, tgoez fI(P), HEE(Na), Z+&(Ca)d
o=t HAFwoz AL LS-CMOJA] Na I Ca®l &go] Al w{4lof vlsf tha =2
Fgrol it
5o Al A2 To] Ul g2 ZE(K)ol 1299.44 mg/100 ge= 7P Wkey, t=
o2 Ql(P)o] 104.73 mg/100 g, LtE&(Na)o] 98.21 mg/100 go|tti ¥ i %lo] 9l =rf(Shin
HJ et al., 2007), #7129 &= & A 20t vt Aol

bl

u
i
rlo

1 o

oo
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Table 65. Mineral contents of cauliflower mushroom (Sparassis crispa) cultivated with

liquid spawn experimentally and cultivated with solid spawn commercially

(mg/100 g)
Kinds of mushroom
LS-CM SS-1 SS-2

K 124.32+0.78 131.72£2.56 131.62+£2.43
Ca 10.12+0.20 9.72£0.07 9.74£0.07
Mg 6.43£0.11 6.14+£0.04 6.78+0.06
Na 12.28+0.10 9.26+0.05 10.07+0.05
Fe 2.32£0.03 3.05+£0.13 2.45%0.02
Al 2.02£0.03 1.11£0.01 1.55+£0.01

P 48.43+0.89 27.31+0.75 54.45+0.61
Total 205.92+1.69" 188.29+2.75% 216.65+2.94°

LS-CM: cauliflower mushroom(Sparassis crispa) cultivated with liquid spawn

SS-1, SS-2: Marketed cauliflower mushroom cultivated with solid spawn

All values are mean+SD (n=3)

ACMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.

3) TooluiAe] oAl 3

& AolA THEeE AN Se 2 A
Sol Al 28(SS-1, 2)9] F/4dotu] =4t

5 1659 PAotulAlo] ZEE ool walo]  Fe LS-CMoJA  1506.76
mg/100 go]¥=0, o]= SS-2(1639.04 mg/100 g)¥th= 1 SS-1(1344.56 mg/100 g)B. Tt
L oo aapolglth. Waotulidt e Totu|wAto] Euut SARE AR LS-CMOA
354.31 mg/100 gC 2 SS-13} SS-29] o] FMpez YERton, & ofoliqto] st I
Fot0] 1 4te] B2 Alg7to] "ot ol

Azt &Eo] AHEA|NA  Fdotu]leqte] &2 glutamic acid(1960 mg/100  g)ot
aspartic acid(968 mg/100 g)7} =& sraFol Wiy =mofo]wAMQl  phenylalanine(253
mg/100 g} ¥l e sefel H o2 ®ngo] Qlr(Shin HJ et al. 2007), B 7oA
MR EFOoZ2 AAtE ZLo|HA(LS-CM)oJ|A glutamic acid(112.94 mg/100 g), aspartic
acid(80.93 mg/100 g) ¥ =Hotoj ARl phenylalanine(114.71 mg/100 g)o] =2 AH7] &
Ao wlsf @2 £Eo0ITh ol 2 AFoA ARERE Ale7t AREA] 942 AMAAlER FAH

uh, A2 59 22 3] 7]QE Auket ArEc

SolUA(LS-CM)Z TAFFOR e AW 2
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Table 66. Contents of composition amino acids in cauliflower mushroom (Sparassis

crispa) cultivated with liquid spawn experimentally and cultivated with solid spawn

commercially
(mg/100 g)
Kinds of mushroom
LS-CM SS-1 SS-2
Aspartic acid 80.93 69.94 90.63
Threoninex 34.772 30.63 39.90
Serine 38.52 32.80 43.92
Glutamic acid 112.94 87.68 125.60
Glycine 34.83 30.42 39.86
Alanine 45.13 39.82 52.61
Valinex* 40.71 36.79 46.85
Methioninex 9.27 8.26 11.35
[soleucinex 30.15 26.75 34.59
Leucinex 56.45 52.07 64.84
Tyrosine 21.48 20.09 26.08
Phenylalaninex 114.71 109.29 126.17
Histidinex* 16.59 14.79 19.03
Lysinex 51.71 43.49 61.33
Ammonium chloride 780.82 707.27 812.49
Arginine 37.79 34.46 43.79
Essential amino acidsx 354.31 322.06 354.31
Essential/Total (%) 23.51 23.95 23.51
Total amino acids 1506.76 1344.56 1639.04

LS-CM: cauliflower mushroom(Sparassis crispa) cultivated with liquid spawn

SS-1, SS-2: Marketed cauliflower mushroom cultivated with solid spawn.

4) ZHoleAl9] §ajotulieat

= o

o] it.

= AqtoA ZHEer AX|FFom AL
SolA 28(SS-1, 2)9] Fajotu]ieAt
Fel oftjkeit2 F 1250] HEHAe,

o]2l=d], o]= SS-2(118.07 mg/100 g)Eth=

ZSoHALS-CM)t AASo 2 A Al &
Aot b= Table 673 Ztt.

f2] ofojiAt FF2 LS-CMo] 115.46 mg/100 g
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& AoM FEEA] 942 aspartic acid % glutamic acid7l AAxd Z&ol¥{ Ao F2]otu]
LAkl 24 Al &9 vF =Cl(Shin HJ et al., 2007), o= & AFolA AxREA] 42 HA
AAAE AlER AFESIZ] ol AlE 59 2 ol 719" Aae; At

Table 67. Contents of free amino acids in cauliflower mushroom (Sparassis crispa)

cultivated with liquid spawn experimentally and cultivated with solid spawn

commercially
(mg/100 g)
Kinds of mushroom"

LS-CM SS-1 SS-2
Threonine 6.43 4.65 5.85
Serine 9.96 6.98 9.30
Sarcosine 20.46 20.00 20.25
Glycine 2.67 1.74 2.72
Alanine 13.53 9.78 13.69
Cystathionine 18.25 17.43 18.38
Leucine 13.33 14.50 12.17
GABA - 3.38 -
Ammonium chloride 24.01 17.76 2'7.66
Ornithine 4.27 1.96 6.00
Lysin 2.54 4.06 2.03
Total amino acids 115.46 102.24 118.067

LS-CM: cauliflower mushroom(Sparassis crispa) cultivated with liquid spawn

SS-1, SS-2: Marketed cauliflower mushroom cultivated with solid spawn.

5) 24oluiAel 57 U

R

rO

B ATol AUs AAFFOE AE THolMALS-CM)T TAFFOE A AW T
Holulal 25(SS-1, 2)9] Y U BAY A v]@d A%t Fig. 273 2ok

=t srFe [S-CMo] 163.31 mg/100 go]) btﬂ SS-2(174.51 mg/100 g)¥th= i
SS-1(115.84 mg/100 g)Ett= =2 stafoloitt, i ShAct sheke SS-17F 74.91 mg/100 g

“

o7 I =91, gZo =2 LS-CM(71.13 mg/100 g) SS-2(69.46 mg/100 g)&o] ALt

r
ri
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Fig. 27. Content of total and reducing sugar in cauliflower mushroom (Sparassis
crispa) cultivated with liquid spawn experimentally and cultivated with solid spawn
commercially.

LS-CM: cauliflower mushroom(Sparassis crispa) cultivated with liquid spawn

SS-1, SS-2: Marketed cauliflower mushroom cultivated with solid spawn

All values are mean+SD (n=4)

ACMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.

6) =&olH 419l B-glucan
= Aol et HAEder AL ESOIHA(LS-CM)2t 1A|ESwoz BAE Al
Sol Al 25(SS-1, 2)9] B-glucan S FA9t Aut= Fig. 283 Ztt.

Total glucangt=F2 LS-CMo] 55.26 g/100 go& 7F&F oy, th2o0 =2 SS-2(53.07 g/100
g), SS-1(41.22 g/100 g)°] £o]gtt. a-Glucan = St total glucan HeFut UX|st= 733F
o2 LS-CMo] 2.18 g/100 go. & 7}AF wekyl, SS-2@F SS-1+= zhzh 2.07, 1.22 g/100 go]d
t}. B-Glucan 3=F2 LS-CMo| ot Alm w{AlEcH GojAdog =9F71(53.09 g/100 g), SS-2
= 51.00 g/100 g, SS-1+= 40.01 g/100 go]ict.

R WA =(Aphyllophorales),  Z&OIWAIN(Sparassidaceae)dl  £35h=  Z£350|H
(Sparassis crispa)2 =, A&, $=, Fot27t & 73 SAA AMdst, M Aol
Eal Sho] Fop A gogA JHAVL =2 AlZo 2 UM ItHShin HJ et al., 2007).
Harada T et al.(2002)2 ®vidy 7t4AZ=S oot AF=Fof tfef 250l &2 B-glucan

24 2deE HAdS ASSIAG. ol Zo], Z&oly Ao
Ul B-glucan 23f(43.6%)0] Ef WAlut vlusto] 28 o] W7

o

)

BLTA
=

re

{u]
S

_‘i

N
=]
e

=
o AfolE7Hl Ade HAFO

943 oelaits EolHA



fj&ol2t= H 17 Qthi(Harada T et al., 2002; Lee YT & Kim YS, 2005).

ARolA AuiE ol Aol oF 40 g/100 g9 B-glucano] F4H Ao BN v} 9t
(Ohno N et al., 2000: Yamamoto K et al., 2009). o]= & HLo|AQ] BH|EHFO 2 AHALE]
2 50[HA(53.00 g/100 g)e 47| Huwct o grhe Jlo] elEglnt.

¢ Nanoknifeg ©]-&sto] ZEolHACZEH P-glucan &Fo] 70%U FE=2 42 +
9)2o] Hi% v} 9iti(Park HG et al., 2009). 72{1} NanoknifeE A&

98 Al 2710 AMe maee sithe s)E0] Ik ool B-glucane
¢ 25 ¢ AAEole EXfsH] diwo] HA FEAECHE WA AEA] AAE AFIste 2]

Q53 apAd Jlos Atgdo

g =
N2
P
i
Mo
M
K<}
L
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BTotal glucan B g_Glucan ®p-Glucan

Fig. 28. Content of B-glucan in cauliflower mushroom (Sparassis crispa) cultivated
with liquid spawn experimentally and cultivated with solid spawn commercially.
LS-CM: cauliflower mushroom(Sparassis crispa) cultivated with liquid spawn

SS-1, SS-2: Marketed cauliflower mushroom cultivated with solid spawn

All values are mean+SD (n=3)

ACMeans with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.
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7) 2oMAY] & mE L Seiuvolc 4
2 APolA JIE ARFFOL AT BHOMALS-CMT DAFFOL YT AW F
BoluA 25(SS-1, 2)9 & T U ZefmiolS PFS BAT Avk: Fig. 299 2ok,
5 Iz 2 SS-171 3.18 mg/100 goe =2 7P Wery, thgo 2 SS-2(2.60 mg/100 g),

LS-CM(2.60 mg/100 g)s=o2 LS-CMo] 7H T2 shfo|Qltt, ZetH wol= ghef E3H gAL
St Fg¥oz2 SS-19F SS-27F zHzF 1.10, 1.02 mg/100 g2 LS-CM(0.87 mg/100 g)Br} =
2 SEOIAAIRE A= ol fojAhs il

Quisoz wxlel AEe Wil B, S WAL 718 A4, 0] A 5o ook
AMEAA whet Z2iX]= o2 I/ Qle=dl(Barros L et al., 2007), WA|EFOo 2 AJAtE
=50l HALS-CM)2t Al HA(SS-1, 2)9 & H= ‘34 SHELEOlE PR S0l ©E
AEf g, 2] wiAlY] e R AE &8 St BAS dHol e AR AtrdEn

mg/100 g
2

L5-CM 55-1 558-2

B Total phenol  BFlavonoids

Fig. 29. Content of total phenols and flavonoids in cauliflower mushroom (Sparassis
crispa) cultivated with liquid spawn experimentally and cultivated with solid spawn
commercially.

LS-CM: cauliflower mushroom(Sparassis crispa) cultivated with liquid spawn

SS-1, SS-2: Marketed cauliflower mushroom cultivated with solid spawn

All values are mean+SD (n=4)

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

NS; not significant
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8) Z&olwAel Fitst &7

2 ATFolA JNEEE AXTHo R ABAE ZEOHA(LS-CM)IF 1AZHC 2 e AlH £
SolH A 2%(SS-1, 2)9] FAikst &S AT Aube Table 683 2t

DPPH =2tz £7&/d2 20 mg/mL &% olgoA= LS-CMa} Al wiAizto] {oxp7t ¢
dou, 2.5~10 mg/mL FEoA = AR|THOZ A4rE EFoIHA(LS-CM)oA FofRlo=
=2 ZAo|dtt. 53] 5 mg/mL FEoA= Al vjAo] of 40% Dighe] =/dQl §iHo
LC-CME& 65.58%2] =2 &8 H I}

ABTS 2jtjZt 271"/d2 DPPH 2z AAL/d% FARE 4T 22 20 mg/mLolte] 5=
olA 87%01%de] &idor Algito] FoJAF gldloy, 2.5~10 mg/mL oA AAEAC
2 Ak ZEolHA(LS-CM)o] Al viAlof Hlol 4535 w2 A4S EA0 2.5 mg/mL &
ColAe Al HAOA 20% Dlgte] @2 &idolglon, LS-CME 32% Jwol #AdZ B3
M, 5 mg/mL FEolA= Al HAlo] oF 45%J o] &Jo|l=t, AAFTLHo= it
LS-CMOAL 71%9] =2 &4 Her}

g2 BE 5 H(2.5~40 mg/mL)ojA AA|FTHC R ALt EFo[HA(LS-CM)oA]

Al B Ao el fojAoR =2 &idolqitt.
Z25oluA FAAY At 2 AFolA ZEolHAoA ZIQlst Eeju= *éE‘éOﬂ ol
LM a Ao ot gatst aabE Bolti(Liang CH et al., 2010). E3F HAFNA F H=
Fab F4te &/gitel IS Bole Aow d2AH o (Hong MH et al., 2012: Gan
CH et al., 2013), & A7Z2yol = AAZTHCE ik WAL Ald HAe] F Hes D S
Brole &go] gAtE BolA| kg0l Ztotal Fitst &/dol= 2 Atolg 2Ol v £33
olyjAle] itel g/do wojst= o FAo] EAlsts Ao® AAEN.

r&"
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Table 68. Antioxidant activities in 80%

(Sparassis crispa) cultivated with liquid spawn experimentally and cultivated with solid

spawn commercially

methanol extract of cauliflower mushroom

Concentration of mushroom extract (mg/mL)

2.5 5 10

20

40

DPPH radical scavenging

LS-CM 36.43+1.30%" 65.58+0.34%¢ 78.44+0.47°C
SS-1 18.37+0.75%* 36.83+0.36°* 66.35+0.44°*
SS-2 19.28+0.28 40.75+0.34 67.26+0.27°®

77.94+0.21°N8
78.13+0.344
78.13+0.39¢

78.26+0.34°NS
78.81+0.32¢
78.63+0.424

ABTS radical scavenging

LS-CM 32.93+0.64%¢ 71.11+£0.51%¢ 90.69+0.18¢
SS-1 14.23+0.422" 38.58+0.33 75.57+0.48*
SS-2 18.77+0.35%® 45.76+0.61" 85.21+0.54®

89.27+0.15N
89.24+0.69°
90.06+0.16°

87.67+0.13*
87.98+0.20 9
89.07+0.12%

Reducing power by FRAP

LS-CM 91.13+3.48¢  139.88+1.62°C  216.85+0.65C
SS-1 51.54+1.18%A 91.13+0.31% 150.19+0.54%*
SS-2 58.00+1.43%® 96.54+1.54® 156.33+2.30°®

308.31+1.134
233.21+0.48%
251.65+2.03%

396.85+1.10°C
341.96+1.48°%
359.04+2.53°F

LS-CM: cauliflower mushroom(Sparassis crispa) cultivated with liquid spawn

SS-1, SS-2: Marketed cauliflower mushroom cultivated with solid spawn

Means with different superscripts in the same column (A-C) and same row (a-e) are
significantly different at p<0.05 by Duncan's multiple range tests.

NS; not significant.
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