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ABSTRACT

This study was conducted to develop customized mixed media for stable
production of oyster mushrooms(Pleurotus ostreatus) using spent mushroom substrate
(SMS) and new alternative resources, such as corn stalk pellets, to address the
management crisis caused by the unstable supply and rising prices of media raw

materials.
The total nitrogen(T-N) content of SMS was 1.30~1.43%, which was lower than
that of conventional nutrient sources. For the ’Heuktari’ variety, a mixed

medium(CPO4) substituting 80% of conventional nutrients with oyster mushroom SMS
in a corncob base demonstrated productivity equivalent to the control, showing a
yield of 243g per bottle and a recovery rate of 109%. However, the 'Suhan-1
variety showed an overall decrease in yield and recovery rate when SMS was
mixed. To address this, a new alternative medium(T1) was developed for 'Suhan-1’,
replacing cottonseed hulls with low-cost corn stalk pellets and corncobs, which
significantly improved the yield to 167g and the recovery rate to 94% compared to
the control medium(yield 156g, recovery rate 86%).

Field tests of the selected T1 medium at farms showed a slight vield decrease,
but it secured equivalent fruiting body quality, confirming stable production.
Economic analysis revealed that the material cost for preparing 10,000 bottles was
reduced by approximately 20%, from 1,159,750 won to 930,350 won, which is highly
effective for reducing production costs.

Key words: Oyster mushroom, Substrate, Spent mushroom substrate(SMS), Corn stalk pellet
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7h AEEF 2 WA AR

ANFEFTOE 2015d Ari=sdrlsdodA 4% g 138 AFFA &F
et ] & @A WA AW srtelA 7HE de] AuiE I e dE:AQd 559 T
35 | & AFESAT HiR] FAEE 9 59 23 E(Corncob) S, FAdPo =z
H] E¥ Z(Beet pulp), ® A HHCottonseed meal), 4 3] (Cottonseed hul)E &3} Ab
&3kt wA A5 7HE ol WwE w7 FEe AAT7] A8 dAAde =R
WA 2358 A (Spent Mushroom Substrate, SMS) 3ZR/( &g, I35, &
i), FPFAEETT T8 MAEs AYdsis sy, euFEE)e Al
ggatdtt. TSegl, IF3s] S dAs B804 71d F5& 7
2oy, 54 FF 71de FEFuA s dEste] 295ty oy A& A
< st AR HE 2 w7 ASAPAA VY FEE FESHA ¥ ‘=H
g TS’ 2 st AHgstAT

. AlE diA 2 Ae &4
D HA F35ux &8 A
Az A BIHE 7Eo 2 FAEET 7Y £38) HAUbe
I, A FE(TEER L, [5315] )9 w2t U= 50%e &+
mAEk WAT)S WA SR (=ElE], EIE 10%% }olE

A e 2AFATHE D). d2FI0OE BES Y = IS FuAE 31 F
THE B dgde 2R ARSI H. A FHT-TH= FHlAE dz72k st
ARSI B JELE 10%5E 50%714] thAste] Hgsrgct
£ 1 WA FEFA B8 BRNA 24D %, VIV)
i == WA 5854
e @ Byman B0 IFEAW (EFel/E D)
TC(th %) 50 50 0
T1(A 10% thA) 50 40 10
T2(A 20% ohA) 50 30 20
T3(A 30% ohA) 50 20 30
T4(A 40% ohA) 50 10 40
T5(A 50% ohA) 50 0 50

Y TSER] ] vERZ+HARKE]L WIW), T53H 3] 15 dAT+HAdRE EE 2(3.3:1:1.8, W/W)
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2) FARAE BE EFNA
[Eerel) & 294§ FulAel 712 Fo A mEDIWS WAE)
€ TIT BY AAE ALHIOL YRANT. AATE T FAAE Bane

F 2. FabtAbE 28 EEA 2A(TFEE L, @99 %, WIW)

. ¥, 49 W=z @an e
3t EE ) ®  32E
TC(H =) 4.0 1.0 1.0
T1(A 50% thA)) 4.2 1.0 1.0 2.0
T2(A 100% thA)) 3.8 1.8 1.0
T3B 50% thA) 4.2 2.0 1.0 1.0
T4(B 100% A 2.1 1.0 1.0
T5(A, B 50% thA) 4.2 1.0 1.0 1.0 1.0

[3lal = 9 Fues FA, d9dy, nEed=z, ddits 94
H=HTOS AAsIAT. A9 FuiAls 25 F3Be A48t 33 JFdd
AAFA), HMIEEZB), A4HOS A9t Ado=Z 50% =
AYHTI-THE =3 sFATHEE 3I).

3. sAAlE 28 EREiA 2A(T53H1s ], &9 %, WIW)
AT Sy T an e e o ses
B T==
TC(t =) 4.0 2.5 1.5 1.0
T1(A 100%tH ) 3.8 3.0 1.5 1.0
T2(B 100%th A1) 3.8 3.0 2.5 1.0
T3(A, B 50%tH A1) 3.8 3.0 1.3 0.8 1.0
T4(C 50%TH A)) 7.6 2.0 3.0 1.0 1.0
T5(C 100%th ) 3.8 2.5 1.5 1.0
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gk 3 20C WielellA 35 e msta ] A F Asdel ddste A
= TAsAY. Asxde ¥el 457 Asxdor 25 20T 4, dus:
95% °14d, CO, &% 3,000ppm W2 Zdstct. FAF7] & AAA A5 me} =
date], F87)els 2% 15T, CO; v 1500ppme2 Ak @53, FuFEs

9% ol Fer FH77MA FA A

o "R o]y EA4 &4

A A5 2 A g g SRS 42 80T o 48412 X3t &
23993, pHE A8 FFHFE 1.20w/v) Hl&2 &3t 3083 183 3 =4
skt

HAA(T-N) @ ASA(T-C) FFS YAEA7I(CN analyzenNE AHg3te A =
AstFdor, EEdL iAol 7FHFBulk density)d} FE S5 A9 FIARFES
ZAELg o H, vl A JdA=Zr] BAe ®F ASieve, 8.0, 5.6, 4.0, 2.0, 1.0 mmE ©] &
g AA 2x SAHS WPt miA Y F=&(Total porosity)> JHE wiA 2] A

A Fuleh A 1@ =o] AA s Fulof Aol & Alatste] 4hEsAH.

g A D AEA YK 2A

AR AEE BA57] 98t A9H2EE HE T 25C & Ao 20¢7H

o83 #F AAL 59U AR ZAAY AdA A8 D FH 2AE T

TAAQ012)0] ‘FFERE =dH AAE AT A= EAZAPIE(=EYHAY
s} o 2

i

< F83t Yttt FAHOZE MY g5 F AHAT AL FHHE 2E
o] £28¢S, ¥ AFE JHAIF A= HAY 4] FEASTE ARSI
w3 AAA e Herh 5E ZHPileus)e] H A3 di(Stipe)e] Aol 2 Z7|E H

Yol A 22 24319t 32 1,100cc HolA +38 A 71247 s
A= %* stgom, WA AN BLAS ABHoE nwstr] i FYH
Az =] FA div] Adkd mAe FA vlE JErdE 3 ¢&(%, YieldDry weight
x 1000 HF AEZ &3

ol A 84
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Analysis System) Z 213 &gt B AT} 37 o] M FE vlm A G
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Tukey®] +5HAHSD)<S A 8IATH
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2 t-test: T3l FAH Feld= FH<lsiTh
(p0.05)& 7|Eo 2 FPstgom, B4 Azl A
Hastet= HolE AA A AR

v w7 % A4S 3 AAAL 4

A Ade Tl W ST FEAl et EiAY] AR A5A8= HSS
71 918 A71= W =ete] ¥ A tiar R w7 270&(A, B $7hE AdAgste] ASA
< FHAT. FItolA AR WiAIE =7 (ControD= sko] Addaj=| o} A A
°of ez FA B FEAS Hlu E4sAT. BAAL B4 ATiA = Al A%
He WA Azmne A maE AEshy] 8, SR ke 19 B A

3. 23 4 1&
7k WA 839 &8 EFA FFE Bt
D £33 2 &3] o]g A EA
WA SRS A GEFdor F83ly] el FANAS BAE] ) 7
= B3P WA ARGEHA L GED} 3T FFFAA(TZE ], (57
Fi)9 3}ed EAS 4 9 BusAdtGE 4).
WA Aagel AAute] AYAT-N) FFo] 75542 A= F /M Egon

. — 7(0
FFuAE B 130-143%2 9FD F WEAZ143%)9 5 FEolu
H

£ 4. WA A= 3454

WA s %) pH T-N(%) T-C(%) CIN  ZAH%)
FHFEY 52.0 5.1 0.23 48.6 211 0.37
238 9.9 5.7 0.34 46.7 137 0.38
H| E g 52 10.3 4.4 1.43 44.6 31 0.67
A2} 9.7 6.4 7.55 45.8 6 1.49
A 9.1 5.9 0.94 46.3 49 1.32
SMSPO1* 65.4 4.8 1.43 48.4 34 0.23
SMSPO2” 66.4 5.3 1.40 45.7 33 0.14
SMSLE” 36.4 4.4 1.30 44.9 35 0.70
P TEEH] ] F83EA, C T35 ] FE3EA, YE1 FE5HR
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A o] FF&ol dFE vAe EYH 5G4 ZABATHE 5. Addx FHE
7122 SAYE e FEFA(ISe ], [38315])9 7HFe 0.20~0.22
g/mZ #A3Y FujxQd S5 B9 0.29g/ml E ZFE 0.25g/ml & AR S, EAL
TEFMA= 0.38g/mE FHH R Eoth WU HEIDZE 0.60~0.62 g/nl =

0e Anng Egd. R
80%= 71 EUTH AUFEE
W 74.4%, BRI 73.4%9F ]S
tha whgleh

o
o
o
i)
B

=
SRFFEe ME"ZA A 2zt 350,
2 FRFNAE LI29%E B4 B

£e =
Fouy, 3 FEIMAE 66.0%, WAE 66.9%=

35 A AR T, FORAE B FESTE

HH A A= 71H4] S(g/ml) B3] 4-&(%)" AU FEETFE %)
dEFEY 0.29 1.1 74.4
ZH3H 0.25 1.6 77.3

H Eg 0.62 35 79.7
A} 0.60 1.3 66.9
A 5] 0.17 1.3 73.4

SMSPO1’ (A4 1 =) 0.22 1.2 72.9
SMSPO2° (A A %) 0.20 1.2 71.7
SMSLE? (A1 71 %) 0.38 1.0 66.0
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E 6. WA AE 4 =+ (291 %-wiw)

MAAz 00T 80-56mm  56-40mm  40-20mm  20-Lomm pEF
FAFER 0 6.3 16.9 16.1 234 82
zZan 13 16.9 308 311 132 75
e 0.9 110 60.4 236 46
das 02 16 8.1 347 236 290
EEE: 09 45 26.8 244 11 17
SMSPOLY 0.9 25 5.7 33.9 331 194
SMSPO2 2.8 5.6 130 196 236 57
SMSLE' 15 31 33 113 21 586

FHIAE g B B S3HE 3Asta “EE 9 83 SR E 3
FFLIH AAew A [Fete]] A9 s S 4% 23HE 7),
=i

3
roldss wA U AAAT-N) §Fe gastn oo me

7 £RFAE TRD AYHSPO AE
S5 5 A7} FEAE 2 TOPOOE AAAT-N) o] 353%, C/No| 13.00.2
Uepdth ey F83uA wgo] Zr1skel wel dagdel wold, 48Fu%)
Z A dAg A FESPOYANA = AHA(T-N) dFo] 0.91%=2 TZ43al CINS
53.4747) =9Itk ol #EFulA Y ADAT-N) FFo] 13-14%2 e Ze 713l
3 Aoz Bud
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37 WA A 28 SFEAE AT SEE D)

:IL% 2=H 3 0, _N(9 _C (9
a7 geasy TEEE®R  pH T-N%)  T-C(%) CIN
SPOC 50: 0 67.7 5.4 3.53 45.9 13.0
SPO1 40:10 67.7 54 3.25 46.1 14.2
SPO2 30:20 69.3 5.3 2.88 46.6 16.2
SPO3 20:30 69.2 5.2 2.38 47.0 19.7
SPO4 10:40 67.0 5.1 1.77 47.7 26.9
SPO5 0 :50 66.7 4.8 0.91 48.6 53.4
SLEC o0: 0 64.8 5.5 3.61 45.7 12.7
SLE1 40:10 67.7 5.3 3.13 45.7 14.6
SLE2 30:20 68.3 5.2 2.86 45.9 16.0
SLE3 20:30 67.0 5.0 2.38 46.0 19.3
SLE4 10:40 67.9 4.8 1.84 46.1 25.1
SLES 0 :50 67.0 4.5 0.82 46.6 96.8
CPOC 50: 0 68.6 5.4 3.10 45.7 14.7
CPO1 40:10 65.8 5.4 2.70 45.9 17.0
CPO2 30:20 68.8 5.4 2.52 46.2 18.3
CPO3 20:30 67.2 5.4 2.22 46.5 20.9
CPO4 10:40 66.8 9.3 1.56 46.9 30.1
CPO5 0 :50 68.7 5.0 0.77 47.7 61.9
CLEC 50: 0 69.5 5.5 3.07 45.8 14.9
CLE1 40:10 66.7 5.4 2.98 45.8 154
CLE2 30:20 66.4 5.2 2.49 45.8 184
CLE3 20:30 66.4 5.1 2.23 45.9 20.6
CLE4 10:40 67.1 4.8 1.44 46.1 32.0
CLES 0 :50 66.5 4.6 0.73 46.1 63.2

JSPO: AT EHERRIMS, SLE S4FEHEIS, (PO EHH+ERRIMS, AE 5HE+E15V5
P ZA(BFFE EIE 50% 14, FIUMEFZi AL 1], FARD VS Fajulz 24

[shs] E3uA9] steyd B4 Zd3p(x 8), [Serel] 3R 9 vxrlA]
2 FujA 9 FI5ufR)e] TR BAGle] FEFuA)NY HIF vl&o] FUETE
2] W AAR(T-N) o] FHekA 7FH4stal CINo| EolA& 593 BFS UE
Ao & S0, 89 B FuAe B FE3uAE E7d AEFSPO)
A W ZTHSPOC)e] AAA(T-N) e 1.52%, CINE 305801}, Jkde 5315
A2 Az A A HSPOSANAE HALT-N) ko] 0.85%2 Hojx| 1 CINS
54.97bA F7tslith. FIZBEE FuAE ARES AP (CPO)ANAE o =7(CPOC)9
CINo] 41101 "t d=F thAg A 2l F(CPOSANA = 62.30.2 Zol3 o).
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£ 8 A FREA BE SHRAE AFH([FR1E])

TE SEPE®  pH TNW  T-C%H  ON

AR7 ggdsws’ o P ’ j
SPOC_ 50 0 538 54 152 164 305
P01 4010 6.3 5.3 145 63 319
SPO2 30:20 68.1 5.2 1.42 46.4 32.7
SPO3 20:30 68.4 9.2 1.19 46.6 39.2
SPO4 1040 67.7 5.1 105 165 143
SPO5 0 :50 66.4 5.1 0.85 46.7 54.9
SLEC  50: 0 6.2 5.3 1.49 170 315
SLEL 4010 66.9 5.1 1.26 172 375
SLEZ2 30:20 67.1 2.0 1.26 46.8 37.1
SLE3 2030 67.3 18 114 67 410
SLE4 1040 676 16 100 67 467
SLE5 0 150 65.8 45 0.84 64552
CPOC  50: 0 6.9 5.5 112 60 4l
CPOI 4010 65.9 5.4 120 159 38.3
CPO2 30:20 66.4 5.4 1.14 46.0 40.4
CPO3 2030 66.5 5.3 109 159 121
cPo4 1040 647 5.4 0.87 60 52
CPO5 0 50 639 5.3 0.74 61 623
CLEC 50: 0 65.1 9.5 1.09 46.5 42.7
CLEL  40:10 647 5.2 116 64 400
CLE2  30:20 6.2 5.0 117 162 395
CLE3  20:30 65.7 19 104 61 w3
CLEA  10:40 65.4 18 051 63 572
CLES 0 :50 66.4 4.7 0.74 46.1 62.3

ISPO. FAFERRLEIRISV, SIE FAS5ERRT UM, (PO ZIH+-ERRIMS, (LE: ZI2+TUSMS
PFAA(ZESFELEZIE)E 50% 14, FFA(HAAT+HAEEEE 33:1:1.8, FAH)T
SMSE Huu|2 =4

2) WA A H7te whE AR 54
S A A WAL FEAF mAE F
zAe B T AEE ZASATHIE D T3
T w9 2 2B FHj A =g SPO) 3 Ei1(SLE)
% o] 2047k #A YA AolmE SAHT 2

Fo| STt FE gAY o] .
e A E T A g FHSPO)S] A -F- o Z=7(HSPO0) 2
DA O] Sdmmell EAH o, FAFA] hA HE&S A7 30%, 40%= =A AT
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T HSPO3, HSPO4o| A= 113~115mmE AJ7¢o] Wity FH FujA| o g %
FHAE EHF APBTHCPOG B3 FHFHAE £FF AFFHCLEINE 5
sk FEFulA GrhFol HolgSs AP FUHE PP Holw, &
FA thAgo] ROoW WGl wol FAFel AAFE AL & 5 ATk

.
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~ 120 115113
z 107
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g 83 g2 79 86
E 80
=
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2 60 54 56
an
E
= 40
]
£ 20
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& o % & O
o 50 & LG5I
~z~ +~r~~t~+ 0000@050@0"0 ~z~°'-z~ FEEE

39 1 HA s3FaA] 28 A AR EEE )
HSPO: &4+ =E}2]SMS, HSLE: &5+ 31SMS, HCPO: &3 B+ 1-E}2]SMS, HCLE: &3 H+3 3SMS

oY 2. B9S B 2 Z3n FuAe ey FEFAE £g@
(SSPO, SCPO)SI A Skl [EEhel] of Ashe} fALalAl +85uA d7)ago
d42 24N S50 Andon FA9E AL AT W, B3 F5FA
E3E ARTFSLE, SCLEO A Aut)2 +343u o] tja] v go] Hojds
FAae] AAEE Wake] BAFYTH B FAAS] B3 FHFWAZ Ao
A% 22 THSSLES)S] FAME AL 85ms thzT 110mm thy] A Zdkg o, Fuj=]
38 AYTECLDAAE 83 A% thal 2 HSCLES7} 82mz o=
(SCLEO) 104m) &) #z3 A4S mgo

oleld A, WA FHFMA SR WA FEFE FRFUA ArbEe] G2 W
Aol Goppael mAE gake T2 etol, ot #AME wAlnR EE
Fgvlo] WE ANH BHoR A uH =4S AR Zo] Was) wk
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132 126
121 125 122120 123120
116 114
104105105 105
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80
40
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SES33835 =SSSZTE BEooEs
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222888 8838888 g 223

a9 2. A FE&FA &8 EFWAE FAHT4E1s )
SSPO- 3+ =EFISMS, SSLE- &3+ 1SMS, SCPO: 3 B+1-E}2|SMS, SCLE: &3 H+HE 11SMS

Mycelium growth(mm/20days)
3

ssiid M f
scieo IEEG————
scie1 G
scle2 I £
SCLE3 I
SCled EEE——— &
SCLes I

SCrO1
SCrO2

3 FFFuA & SR B HA

WA S Frbere] 2 AAA A = A4k gskr] s B A
NEE FYstan. FHAEEF B =5 ZI0)E #Y dFLH 55 HERE &
g3t t=HTCl, TC2QE AA3}A AgTe FMAE 50%= 17g3ts, &Y
oaok%,] 80%E S uA =2 oA, Fulx], B3 FUdY, FIH|AE 5:1:49)

&2 w3 4% 9] WA (SPO4, SLE4, CPO4, CLEH=Z =43t th.

E?JHHXH stebdg A% A, dizT 3 AT Adukel X A= AA(T- N) i

o 1.40~2.36% YIS Yl e CNS 195-33.0 &2 VEFTHAE 9

_E o,

m{ru o o

£ 9. A SHTMA B B ST FE )

- 23 TN T-C

AwT N (%‘;}% PH @ N
TCLERFEE 34, 55 665 50 156 468  30.1
TC2AZ= 1.9 %44, 55) 670 47 236 460 195
SPOA(E 55 F e eISMS, 5:1.4) 656 49 173 471 274
SLEA(Z Q%54+ oF 9 1SS, 5:1:4) 645 49 140 460 330
CPOA(Z 511 % %) - EF2ISMS, 5:1:4) 688 49 178 463 261
CLEA(Z 559 9F 2 E.31SMS, 5:1:4) 651 49 142 453 320
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SEH B An A AR ARES vl S, XV“] FHGHAA, d4do], ta

7D, &R 2 HAF T JgES THHSE FUISATHE 10).

w3l FFAY 80%E A FHFHARZ Tﬂzl?} AP TES AW oE iz
(TC1, TC2)ll wlall =3 34&o] tha st 78‘{%‘:9* Uetlith. 53], %
5= H A e TE SLE4SH CLEAE W& F3o] z+7h 153g, 193go.2 34&
gk 53%, 72%= AY2kdo] Gttt
W, FHiAE 238 F AMEstal B FEFEAE 3T A2 7H(CPOY) I A
Wt 32 243g, 4SS 109%=2 E=HTC)e =33 348 o] o533kt
=, =B s8R Frp A oA FARY o] $-7E Aol dA|Ete, E2IABE
FHjA 2 stal e FEFAE EFLE AT F S HAF= Aot

al

PF% 4

orr

£ 10. WA perpul A 28 EFEAE S SH(T5EE )
e Eole FERSF ZAFF WAl WF FF AFE

AT ey e o) m m G @1100c0 ()
TC1 98.0 94.4 52 32 100 10.1 214 93
TC2 5.5 95.8 54 33 104 12.6 268 108
SPO4 96.1 90.0 50 29 92 10.6 191 80
SLE4 84.3 89.4 41 91 91 13.2 153 53
CPO4 91.1 92.1 57 31 98 10.9 243 109
CLE4 74.3 86.8 44 30 96 12.6 193 72

YA = A FA) < 100

(s ] of MA saFua S wE LA A48 Fr7EE 96, FuA
Jd g BN FIZEE 44 7€ dSdH 552 % dE=(TCL, TCO)= A
AstAth A Te FHAE 50%2 LAY, 712 GUde] YRE gy $33%
A2 thAste] Wi BlE&s =dR 459 HiA|(SPO3, SPO4, CPO2, CPO3E =4
sttt

A et e B A, Ao ESulgoe] Sl wEh wiA] Ul
AAA(T-N) o] HRA o2 744t CINo| A5stath b+ 2 g F9 13
&(T-N) &2 0.91-1.23% ®9lE Bom, CINS 3752 2.2 et 1D.
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R OHY O

FEYF T-N T

ART @ M e @ N
TCIEFFEHI4Y, 55) 67.4 4.8 1.12 46.2 41
TC2(ZZ B, 5:5) 68.1 4.9 1.23 45.3 37
SPO3(& < 54 ok Y : =} 8]SMS, 5:2:3) 67.0 4.9 0.99 46.8 48
SPOA(ZE 559 o =eF2ISMS, 5:1:4) 68.1 49 0.91 47.1 52
CPO2(Zx B g F Y. =-EFESMS, 5:3:2) 69.3 4.9 1.15 45.8 40
CPO3(Zx B g kY. =e}FE|SMS, 5:2:3) 68.3 5.0 1.02 45.9 45

rsls] o A9 MA SHFNAE BAT AT Aveld dET o
3 Fgo] ZAGATHE 12, BY5 BUe FUAE & 2TICDY ¥Y +
o 16lg, Hree T2%EoL, ety SHFHAES EF SPO3 % SPO4 Ml T
L ool 136-140g, B5&0] 57-50% FEoE ASHTh mZaHE FTuAE @
Aol E WET(TCe] ZeFo] 1629(81 5 & 76%)0] QR W, +342u =) tha] v &
o & CPO3 ATl ol UTg. dAsgol 6% sttt olqY Ak
rEEel o 02 Pdos FAR oA YU 9 uA xHold TAPE, EE
=xo] mel GoFE olg ERT HE AUA FHAe] MAS Ggo] thEA e
S 9lee AAEHE, EEW 2R WA 24o] BEHYS FwAE Asbolt,

E 12 WAl RERFA B8 EPNAE A4S SA(TFR1E])

e Lolg RAASF AR Ul dFI FF e

AR ey e O ) ) @ @L100cO (%)
TC1 95.6 93.8 39 33 92 12.7 161 72
TC2 92.2 93.7 40 33 91 14.6 162 76
SPO3 99.7 88.3 25 36 89 14.4 140 59
SPO4 100.0 90.5 23 37 89 13.5 136 57
CPO2 934 83.8 35 36 89 13.8 162 76
CPO3 98.9 85.1 27 36 86 13.9 147 66

Y& A 2 A FA]) % 100
. FARANE 88 EFWA AT

D AT oA G olstera B4
A Aol Al FFAS Fus] As), 955 £H F AR AN
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ST eUFEEY olghrd 42 BIIAATHE 13
St AWATN) FFE 0.66%2 FHlARTHE Fou} Juael vEdmy
WA RO Yeith QURSEL 611%2 Bl T BANE%T 5

T"‘E E—}s}\q

F

F 13 viA A8 33y

A= TELEF%) pH T-N(%) T-C(%) CIN
ZAs =y 30.8 6.6 0.14 48.0 334.0
38 11.6 6.2 0.48 44.1 91.8
<A 2l 9.0 6.1 0.66 43.4 66.0
A4 o) 11.5 9.3 0.95 46.9 49.7
HEZZ 12.5 4.9 1.55 444 28.6
A 10.0 6.2 6.49 45.0 6.9
YFEE 12.0 4.6 6.11 44.1 7.2

FF BE THMA) ALY 2

A
E 28 o]l FAT THEr] EFAY] olststyd B4 Ay, FEIEFS
65.5~67.5%, & =& 81.1~83.9%, pHE 4.6-5.4 WHIE UeRTh wjA A& AXT-N) 3
g2 1.46~2.23%, CINE 19.9~30.4 ol T2vF TCo 71 A o|3tetd e B
HATHE 14).

3E 14 A dFd 28 EFAE )&t ([ SEE L)
AT TEFFH® TFE%) pH T-N(%)  T-C(%) CIN

TC(th =) 66.4 83.9 5.1 1.64 47.2 28.8
T1 65.5 81.3 9.3 2.23 44.0 19.9
T2 65.7 81.2 5.4 1.46 44.0 30.4
T3 66.3 8L.7 4.8 2.20 44.2 20.1
T4 66.6 8l.1 4.6 2.06 44.3 21.7
T5 67.5 81.8 2.0 1.95 43.8 22.5

A ddd &
A3, T8 &
Z7TC, 207g) o
=82 98~104%0

& ERAA AWM [FE) AAAe A8 4 Ford
< AR T2k T3 AelTe) ¥ Fae 77 21lg, 217g0.2 o)
0 felng 24 w3 Bt 2du SY APTSe) WA 3
2H 2 T13%) BT Wtk 15, 19 3),
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LE[R| QPgAIARS QIS FYFY Zehupx| ooy O

15 thAl 9 28 EFuAE As SA(ISFEH])

Agm WERE 2ol FEASF AHA dide] dFy] 358

(&) Z28d(D) I8 (@m)  @m)  (om) (g/1,100cc) (%)
TC(H=) 35 5 25 31 90 113 207° 113
T1 35 5 24 33 92 126 195° 91
T2 35 5 23 32 91 127 211° 98
T3 35 5 25 33 97 120 217° 104
T4 35 5 22 33 90 120 185° 86
T5 35 5 24 33 95 124 206° 100

(57 2= A F-A) X 100

a’deﬁi o EAa-e)= Tukey HSD AR A (p0.05)0 w2t SAF 02 frol3k 2jol& 2jn]

I 3 oA 999 &8 EZHAE ALA BS([FEE])

E 3 o] A [FIIE] EFuA Y olFIA B Axn, FE
65.9~70.1%, &=%& 82.3~84.5%, pH 4.8~5.4= W= Yetgtt. HART-N) =
1.25~1.53%, CIN-2 30.4~36.1 o2 R23tch. Tlel o]5sta o] TCe 714
FAFBFATHE 16).

A

o off

oy
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316, Al dFd 28 SFAE ot d( Td1z])

kN TELEF%) FIE%) pH T-N(%)  T-C(%) CIN
TC(th =) 67.9 83.7 0.1 1.53 46.5 304
T1 70.1 84.5 5.1 1.47 44.3 30.5
T2 66.9 82.3 5.4 1.27 45.2 36.1
T3 68.3 84.2 5.2 1.25 44.6 35.7
T4 65.9 83.1 5.0 1.35 45.4 33.8
TS5 66.6 83.5 4.8 141 45.5 32.6

olstetd EA HIiolA By wjA(TOL} Fow|gk zkel7F ML T1 A2 74
5, AAl W AME T ALA S W Ay By ko] 167g, 3o 9%=
ZAE AT o= tET s 156g, 3¢E 86%t Wlust SAZXC=E fFolvdl
TR FHE FAot & ATl T29k T3 A ¥d F5F 168g, 16382
2 dxz7Eg 4 yetgey, wiAe] AAAE Feete e 81%, 85%)
SHoA= Tl A7 7 -8 A 285 JelioiEE 17, 138 4.
ARz oz SHdgS AA HEE wWFIF T1 =407t oA 2de] &9 - 53

AL E AEeA Do AdA AU S FeinlsAl SHsE 5+ s
SHAT ol wet B AFolAE Tl A5 THls] o HBHA 571
gl AgAke 97 SR skt

ol o &

E 17 oA 9UY BE EFNAE A% SA(TFRIE])

|zt el fEAS ZAAR ddel WFr  F£F¥ 5!

AT ) 2294 GU® @ @ e @L10cO (%)
TC(H =) 32 4 26 32 92 11.3 156°¢ 86
T1 32 4 21 33 104 12.6 1672 94
T2 32 4 24 31 92 11.0 1682 81
T3 32 4 22 33 97 11.3 163° 85
T4 32 4 21 31 95 10.3 129¢ 69
T5 32 4 22 32 89 10.0 1281 66

DA 2 A A X 100
shedryz o2 B a-de= Tukey HSD ARSAA AaNp0.05)0l wet BAIZ 02 {23t xjo]E 2]
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LER| QYRS Q1% BYY TRl iy O

I8 4 A %Y & ETAR AAA (812 ])

o 34 A4S 3 AAAL 4

D Adujx 28 A5 A 3 A5 54

AN RS T&l T35 ] H3 Az Add TUEZ2E, Stdd,

dz, Adn wighe] =ete] ¥ Al s 232A s7h B s7he tide=

d5S FAsAT 28 2ol A By wiA(TOS AL A(TDS] LA 5

<= Hlu 24T 23, FaEA, A4, tde] & WA F3 FH Aol
b2 Zol7h B EHA askth a8y AdA = B A Slees

B A(TD7F &3 #j =|(TC) thw] 5~10%7+ SEdeHE 18, 19).

A F7re] A5, B wiA(TOS M o] 194~196g(3] =& 100%)°] A 7+ A dnf
ATD+= 161~184g(3]+8 93~107%)<S 7153t TAZXCE Fo3F & Aol& HA
th. B w7F GA &3 wix 9] ko] 186~194g(3] & 118~123%)01 A ok, A uf =]
(TD= 170~171g(3] & 109~110%) 0. % thi& @ FF4S Bt

Ml oox o &

o dmopek

318 A =7 A= AW T$3H1s] S EA

|z Lol fEASF RAFA ddel WFY  FF IHFe!

TE Q@) 2294 GV @ @ @ @L1000 (%)
15 TC 48 4 28 29 94 10.6 1962 100
T1 48 4 27 29 104 9.5 161° 93
031 TC 45 4 27 32 94 10.2 1942 100
T1 45 4 27 31 101 9.8 184° 107

(G 2 A 2 A) X 100
PR T BAHa, b t-test AIp.090 et FAHCE Feold Aolg o]

wiesiey ¢ 831



¥ 19.B 57} A= AH) 4313 ] A8 EA

=1 |zt x@o]l fEASF AFA o] dFI FF 5
= () 2ed() O/ @) (@w  (@mw) (@B850cc) (%)

13 TC 34 4 21 43 97 12.7 194* 123
T1 34 4 23 34 97 12.5 171° 110
031 TC 34 4 21 33 93 12.5 1867 118
T1 34 4 23 34 97 12.6 170° 109

Y(FFEEA 2] R T A X 100
BE e A a, bE t-test AIHPK0.05)0 wet BEAH SR Foldt 2po]S on

2) #3 9 e A 5H

A A(TDS AAl 571 By 894 S T
Hslo] W& 5P S HlwE o
10,000*8/13] H4ks 7|Fo 2 wiA Az Ee ARHE =T
B gyl e WAE(7509/kg)e oEEs 2 By wA(TOE &
H| g-o] TAst= o2 Ueyt vH, &9 54 T
2 9y B Z38(2989/kg)et AT AU S o (3639/ke)S
A(TD] FAZHE B WAET 20% F 930,3504 02 2ALY oiq(

oo

Ao HESY] {8, A =4

l

o)

r-ﬁ
N
~ ®
=
& e
o o
i

f
T,
_E
=~
>
H
Ll
o2
° o
ol
Z Jo Lo o

ox
RS A u)
=

1

=2 n:o k1
N ol

320, Telz] @8y 5l A=A A=n] vla(de): €, 10,0008 A4t 719

o TC(ERHH A T +H] EF Z+1 Al 8l TI(EF+SOj+H]| EX =+ 218l

= (4:2.5:1.5:1, wlw) (3.8:3:1.5:1, wiw)
EUA EWES) WAy vE"xZ HAer Z3dH o Ssddy vE"x HAg
Y

@ 1,000 625 375 250 950 750 375 250
ivds
kg 316 750 520 720 298 363 520 720
JFA(Y) 316,000 468,750 195000 180,000 283,100 272,250 195,000 180,000
SHA(D) 1,159,750 930,350

B AFE E3) HF Ay gy &8 (3135 EFMATDE 5=
AgsteE 712 Ut A d5e 714 A 2 S5 Bk EAld fdskAl oS
sta, WA Aul Br1e] AFEAHA A5 Fulel AY A AT S+ A& AL
Z =g
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B ATE =e AN s WA 9B SF B4R L 44 35 BE 39
A8 FEaA7] A, AL B3} FFA sk Aeke] YBOE FRFHAGMS)
S FARAREGUAY, LOFEDT BT F =i <) 2

A FYHon Fa AT A g o

7k WA S5 A] ¢ Olﬁ‘rﬁ“é w4 Ad AHA(T-N) 5ol 1.30~1.43% F+<
2 By &Y ol 23

o WA e x] 28 E“?}HHXl e AAA [FEHE ] = 3282 FujA o
T YL 80%E =Ety FHFUMAR AT A2 F(CPOHS] ol
243g/1,100cc(3 & 109%)2 =79 dssidoy, 1] A=
T vl s 3 dae Ehs

o saRabEe] ogtetd 4 Ay, SuiBgle] FAHA(T-N) 32 0.66%= &
& dYFdET Eon eFEFEL 6.11%% WA H5IAS

2k thAl dd 28 SR A AR T3z ] & FuiAE S328 dA s
¥ AAYE Sdgler A hAF AYHTDe o] 167g/1,100cc(3] 58
94%) dzTHo oy, [Fetgl AgTe T vl 3o Woks

op Add SRl &8 (1] EFHATD] 71 45 23, %2 a3
Bl 5-10% #astioy 2 2 Jdeis Folnd Aol i%le

v A A(TDe @7 Y2 2B EH thADet Sd2(dE 4y daDe A
ste] &Y | X(TC) ¥l A=HE 20% A0E + AN+

5 A&EH
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6. AT2A3 FEAE

bR FEF A A AAA Aol viAE SRR, 20241)

v SojdeEle 283 e FalA 2 dFd A £ (I 5L, 20251)

t}. Comparison of cultivation characteristics according to the nutritional substrate
substitute for oyster mushroom in bottle cultivation(8}&43E, 20251)

7. d7+d B4

1= H 2= foaw A < = L= %04155‘—
ARIA | TR ad A% 4 W FUIR annna
et | AYR | dedEdEs | sY9TA (H 9l ARAAFE | - | - | O
BN LE e M| ST | olad AR | -0 -

9] -

%]og:‘__-ﬂ ” ” ” o)FtE | MEAAZTE |O| - | -
E3H)R) ” v SHATFA [olAE | A= FH 0|0 |0

g 2 2 »|ABR| A= #4 |- -0

2 2 sgaTH 24%| AT AE |- |- |0
v v % e AT AR | -| - |0
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