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Cultivation of Several Mushrooms Using Chestnut
Peels as an Agricultural By-product”

Sang-Sun Lee*’, Jeong Woo Lee”, Seong Woon Hong*2 and Nam-Seok Cho”

ABSTRACT

The two parts of chestnut peels, outer and inner layers, were collected and investigated for
cultivation of various mushrooms, i.e., Pleurotus ostreatus, Lentinus edodes, Hericium ramosum and
the others. The inner layer of chestnut peels was contaminated with the mycelia of the blue fungi
when collected, consisted of 17~20 % holocellulose, being a good material for growths of the above
fungi. The outer layer was considered to be poor materials for fungal growth, because of lower
amounts of minerals. Both mushrooms of Pleurotus ostreatus and Hericium ramosum grow well, and
were produced fruiting bodies on the solid media containing only inner layers of chestnut peels. The
Imhyup No.6 and Imhyup No.7 varieties of Lentinus edodes grow well, but produced few fruiting
bodies in the solid media containing only inner layers of chestnut peels. The growth patterns of P.
ostreatus and L. edodes were evaluated by production of CO; and considered to be different
according to fungi. The inner layers of chestnut peels as agricultural by-products were considered to
be a good material for mushroom cultivation, and outer layers could be used as being added with
the other additives. The chestnut peels, being the environmental pollutants in rural areas, was
considered to be a good substrate for mushroom cultivation.
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el I'E

LElzlgt m2ZWol HAR YW oM F &

HESAL, AT & @4=Act x| 7*%

2 ;EC

£ AR 432 ® sy ANA HYE2 FXoauch YHEToiM FAMEEl 2EFUL mineral HE
2Z0| #o Ho2 Y=o, EY, 0/Z X mineral § CIE J|E HII2 HAXuIL JHs3dch 7| =AM HM!
7ol 428 CO, Yagea =Asid el 2ot SEl2lel 432 J7|Fo w2t cia
B o3 Fu2RPE WHIUIE a2 ANl AlEE &

CHe e ZYch
A LH, wAFlEolz HES Hotdg

Hoistche! HATAL g2 & Mejoll ALg JHsE W22 ETHEch

.M B

dz2RE % Aol AAANA A= fo
Y, AAAe]l U BAL olF Auiye] MEEHUA
Y e A e B %Y #HAL 4
&1 k. YEE o]&3 ¥l AF Ayl A
T8 F AeuAe dFAuizt AdsiET] ARE
dck. e LB sHFo] Assta T3] o4
Ao wet B EL Fy O] B4 FAES o f
g Az A2 ek WA Aol *}%Q o
e £Fo] AUFRI HEHD 9o, EX F74
AUE 2 Fyhg Eulglng A% WAl A o
717F FolA 1 gt} 9FoAE BHAl F7F 24
B8 o] &% BA Aue] £ B ATFAME de
u, o}zl 2] YeldMs 2R A7 g $olrh

$8 veelMe] el Aol B¢ A+E F
ENEHAAN AEANE M2 AT FHn(A
= 1989; ¥ 3} 3, 1974; Chang & Miles, 1989), ¥
AL VA2 s A} F, 1975, 1977, Chung et
al., 1981, Go et al., 1981, Park et al., 1977,
1978} 4« X8 &H(Chang & Tan, 1989)% AER
e A7t PEAY. 2ol A7k Bl o
& olAANURE By Aule]l #AF AF(Lee, 1991
1996; 1997)7F Az, o8 F4F FAEQ vegd
2 ol&8 AF(Lee, 1996)% AEH v gtk HZ
de FEAEE WA Awje ol&dE dF
(Sivaprakasan & Kundaswamy, 1981) =& #H7]&
9l AW S olgse MuAF(f F, 199%6), A,
B2y, A, A EEAE 59 e EAdS
ol g3l (A § , 1989, Z 5, 1995 196; & %,
1993; o] %, 1994 ®F 5 1992) 9o} Fuhe o
Aatele WA AR G37F §d3 o|Foxu gt

HAI A E G dAA AP dAZ A
gale Aol FaAHY, AHEE 7AR olgd Hol
A A wa gl wAlY A @I J1xdT

EME ofn|mAbEsle ofF AF 245 ( Fraser
& Fujlkawa, 1958; & 2, 1994)¢ ‘% g F

o} A7 EY o)zl BiARA 4T FoE

(Hammond, 1986)9} 2|&d =3 viXlo] st °3‘?}
£ vAHYE ¥ 1(Song et al., 1989 % ok EEF
el BiA Qs 57 245 FE(R T 1973)9)
g FEL dol diFoz AuHe 473°ﬂ oy
£ 9o) wAsd (Hong et al.. 1983; 1992), &
F NS B3 WA Suis N2 7lE L4
F7t AYHT Tk (3 T, 1994). H2 ¥ Aulo
AHEEE Fute v #dd Age FRe we
Moz s A7 A7, FAF FAE E A
d F7E g WA R AYos o)y A%
A37t BdE2 o)Foixlam Aok, 19%6; F7=
’6‘*‘% 1993). 2#M, Be B4 FAES o83 9

A B 7bsAel EHI gtk Frt FAE kel
‘#7@%‘1% B o] FEeM w4 Jlon, H
uhe] AR FFo] AN, Bo| LA E WA
Ho] $7 ez XA wx 9o} o)HF 29y
& A Auloll AAE AHSITH, AH2G S Fo
I B8R Aiex F835 Aoz AZ4HL) o H
oA H AL o] &3 WA d7E Y g8 o
ot A ¢ Aoz Az,

E AFHE FA BAEY shigl SHEE o
£33t AT Wik £ AuEAHE HAAE HA
Aujol #AY V2RSS 22 ey, 53 B
Z4AL o]£8 e € FuuA AulE FHow
AWELE nE3G

2. Mz 9 Uy

21 2

E— ?H ol AHgE #FE FYFHETIEUAA B
% Pleurotus 49 i’f"i 438 =e}e|(P. ostreatus
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ASI2180)¢} A3l BujElE $Fe2 Y3 CBMO
& AH3slth B A (Lentinus edodes)S 94 ¥
2% 243dAM BEEHD JE 98 1,5, 6, ¥ 7
3E BY ol FIAEHt 2 9 x=F3do]
(Hericium ramosum)t YT %%3 38 Be&d
HEAL FHA Y A BPsigen, A
v 5 A (Pholiota adiposa), Laetiporus sulphureus,
zEao| | A(Lepista nuda) R AL $AAL
(Polyporellus brumalis)& ¥ A@AddA Ealg &
€, SAAEZTWA(Phellinus igniarius)& BE+&
AdAAgAY BEate wFdP e AAsH A7)
TFE2 PDA (Potato Dextrose Agar) HjX|o] Z
Hdle] 5CY WHnol HESND, HEE FFE
PDAC] Auloksle, HEUoz Ag3IY.

2.2 Bjx|

NEZ AH4E BHEEL dTA BAFA 98
stel FUSRH 4G U2 g e
wel AdE dAe Z4uriw T3 Ao g9y
FEol B, e AP YR (Table 1),
Wol= 249 usREosA, ¥ §A%7 EF
 JHE £E $Fel wen, F7) 29T A
o 2gd A

HAEF 22 A48 A 9 fte
2 Azg Wiz, FHAZUR)E f3e 2H9 H)
22 EEY WA, an PreAe #718E A
7he WA §& AHSst HMAE WgEYE vz
Atk ob&E  Adel| AHgE F71& (minerals ; M)
€ 422 2089 TEE 44& VE F A2Y 9
e ¥ $E2 Y3t WA (Lee, 1991; 2.0g
MgSOs - THO, 40g K:HPO, 06g KH:PO, 4g
CaCOs * 2H0, 0.04g FeCls - 2H:0, 4g (NH4):SOs,

294

. 004¢ Thiamine - HCI& Ff< 1L o #7l8teq #
[e]

718 #7F £4E TE). A BAE BF HRELS
KS EFEAH(R 5 1993) 0.2 B4 3qch

HREe d¥e 39 du9 $4dg ags
Vitro Vent container(VV Duchfa, 48 ZZW%4E)
o WolA 121CE 3087 2978 ¥ HEsatt 3
< PDAY #{¥3 #Al 9olaE agar block o
HEANA AF FH WiNE AHEsd. =8, 438
Tt FT9 %€ BA 3] dsd U= Aujges
AHEHE TAF HEE(cone)d] TALE wWigEd @
A Yold HFEdoux ALE3INT. e 1y
HiR]o| A wjok® TARE 250ml AtZEatAFe] nE
ol E 3t AAEE CO, FE A3 APeAY
€ FAsY CO; A43#E Gas chromatography
& AHe3te AFgEqd

2.3 gol

PDA jZelA wgg HATES Az AHgs
o, 29 4o} TAF Ao B F, AAUANE FU3
A dBA7)7) A8, FH71 AU a, 3RS B
¥ Fo} FEE EFE U8, 15~17TY AL
chamber (8% 18 L)o] o] RolN & 3yt &
EE 738 JHevl2 2A8Ad. H4 3%e 4
FoA 8 AN FAE g 292 23, 2
Arst.

3. Zn & 1

3.1 WEER oI8H BM Fo uiY
g elve] Fee a2y 4z Ay FA
ol AH8& £7F AR, WY A= B 2

Table 1. Chemical compositions of woods and outer and inner peels of chestnut

Chemical compositions, %

Species
Holocellulose Kraft lignin Ash
Pinus densiflora 65.8 26.1 0.22
Quercus serrata 78.2 21.8 0.61
Quercus mongolica 784 18.8 0.35
Castanea crenta Outer 316 413 4.30
Peel Inner 76.4 18.1
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o] QoiMAA] TE F7] LT 8 29 B3t
o} W& AsA F& FBo] (Penicillium sp. &
Trichoderma sp.) R 718t A7 295 UAUA
ok ARAIZ F AT g A2 ARSI o
A deie] wade gubAQ AREAE AAE
A3} Table 1 o)A BE wish o] ujE WA
£ Y9E@RZUREY gad @] F v k=
goton] uige] A4 9 A vk
WAl wjastE R Table 2 oA Hiulst
Zo] dF-Eo vAFE] WHgNE F Agkoy,
gudMe & A gkt WsdME A A4
2 455 waz Wz Wl F A A uE, A9
dAE @A} 7he 43 o] SRER AR
yFZdolE HE 2dL F 5oy, & ol v
dle] ol= AR ARAL = Aoz vehgon, 7=
AAHANE BAsdeh 28y ofslofA & 4 8l
&= AFo| ¥ (fan shaped coralloid) APAE VV
YAE 2L ¥ ubgZo] AN dAHAe &
Ago| ¥ FAIY AAol A9 ANt Y £
AP ¢4 e =FFdgo], FAIFHA,
ALv 58 A, Laetiporus sulphureus, WASg0]
A 2 AL 5 ode] A, FA W
o] oA WA A AT o] &

x B¢ AL uAEe] ALY F AE HE g9F
ol 7l WELz Azt

3.2 HEF 2fFt s{Alg YU

Al 79 =eEuA, 9%, 3%, CBMO & Wy
F ool A3 F 14439 47E A,
Yo de ftel 371 2Ldd9 9L ANy
S g3 4L BYon, 10-209%] &3
FA AR, AdAE FSH Au B,
EZo wet 2ozt o, Hi 8 (7-9U)tel
25 A4AE FHeA vAe B3%E Table 3
oA mEuist o] WM o] AXFTF MgolM 4
B Alo] B3t 1085g (84.4-1406g) o] AAHIAT o
714 98 =elgst 140g 22 7P 8o AdEHAL
o, ZHdA BdE AT 220 = 7P ¥t o
0] 96¢ o CBMO F¥o|Att. 122 Wgdy
ol adz =i Aud ARE = NS
& ¢ F AN

19 ASE 949 6, 9¥ 750l s FIY
oz dpde umE o83t FFANG A
Z ¥ A9 @9 Tl TAE VVEE F & A2
2 ZAEAY. e FdsA A ARe 4
s o 15 - 16TAA o 27043k Eolg AA

Table 2. Growths of mushroom fungi on the polyethylene vinyl bags containing chestnut peels (inner and
outer peels)

Chestnut peel

Mushr?om Strains Inoculation method
fungi Inner Outer

Lentinus Imhyup No.6 45 (5/5) 1/5 (5/5) | Agar block (promodium developed)

edodes Imhyup No.7 4/5 (5/5) 2/5 (5/5 | Agar block (promodium developed)

Hericium Bubjusa, 2/5 2/5 Agar block (promodium developed)
ramosum Yangyang 0/5 0/5 Agar block
Phellinus igniarius /5 /5 Agar block

CMBO 3/5 (515) 3/5 (5/5) Agar block (promodium developed)

P ;i‘lt‘::;:‘:s Hukpyung 9/10 (5/5)° 4/5 (5/57 | Agar block (promodium developed)

Wonghyung 10/10 (5/5) 5/5 (5/5) Agar block (promodium developed)
Pholiota adiposa 0/5 0/5 Agar block
Laetiporus sulphureus 0/5 0/5 Agar block
Lepista nuda 0/5 0/5 Agar block
Polyporellus brumalis 0/5 0/5 Agar block

* refers innoculation by cone inocullant.
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Table 3. Mushroom production of Pleurotus ostreatus

. Dry weight Fresh weight of Promodia Productions of
Strains of -
of substrate mycelia development Mushrooms
P. ostreatus
(8) (day) (8
CBMO 443+ 19 241+ 35 9.0+1.0 95.7+ 12.9
Hukpyung 402+ 24 255+ 22 6.8+1.6 842+ 85
Wonhyung 48.3+ 1.9 267+ 7 6.6+2.1 140.6+ 17.4
Average 443+ 1.9 256+ 11 6.6+1.0 108.5+ 10.5

* mean t standard error, N = 10

FAE 73 WAL 2-37F el ¥A R
HAe] 2golex HojA HA AUAE o] AA
Ao WA Eusde wojzie =Y
IR ol Aoz AW, gudolg AY A
A% AE7} aT7H.

EFFH] WAL ABE o=AE i, WFA
A MY #FE Lok HAUZ AT YA
£ 29%E A4

3.3 HAZ vholl o|xiE BihojY Aotel &3

wgAneze] A¥EHE F122 dol PEAS
W % Svle) B wHe 812 o W Wt
st ks AATRPANN AusE BVt FE
ANHe2 2SR, Table 4 & WA UE
o4 “Eld 3 EZ ¥ 2 % ¥ =%34Y0)E
o8¢ HABNFN LHHE BArlaE T 49
BAkas HlEse] M2 Uehd Rl @A
29 g WA 433t waBAd e,
sel) @A) 3% Y=Est SnE 4BE 2
ole¥ thatel, Pt R CBMO =etale i
2 WG 1580 A 43 T Aue wts
PP ECRICINE R PERE ORI
Auiiel 3$ MFRdE -0 J1de] B
H3E ngou, 159 oFel WEsldl e %
AW, WAAUS-BY, AR B0
5 2E 712004 #& 43¢ ¥tk 1 ARUME
CBMO =8}dl8 430l 13 $4age

E39) A% UY 6380 UY 739 Yol F
A ek, Su-mzAe TR $EAN-§
% 714e) Ao) Fskw, olo] FIRE EHHmA
H ¢ 4%¢ Bt =FTIIE BE 2UeN
@A) 4ol Fstod, HaANde Atz U

o YRR AFo] ZNEL & + A WA
3 A¥AAE By Sit29 A (Lee, 1991)2
welelgt Bavt 438 QoM dx Aelzt U
e, E3& el us] MA3] Agm, Y5
7H Aol AT Aoz Yehg o A &
IS HE o AT 477 Y=FE e Rl
Exn Fo i Fae] ods #AdY vj¢ Fa3
Rog Aztdrt (Lee, 1991). 22 b $W 1
7t =Etel Hldte B3] o J1EFY g
v e Gy 2dE 2oz FEde
Rog A o]d AN x=FFYo|E e
Brle 3¢ o 7ke o2 AZH Ay, 4
o] WA FA] A diF AL g A7t Hol
oG, EAY Eae FAHEQ addl E2
AEZ 2 Fo| HAlgd & of%A £
# A= 771 HojAok .

Table 2 oA REulsl Zo] $43 9ude U
o uja “elgsA 2 Fune WYl Edge
9 wo o] @i £ ofE ALY £ e
AL Aol AHE F Ae AL, E2HERS
2 7e} G449l A7 WF oz Addc) watA
A ejme] ulsldYels AR’ B m el
F4A ¥ (minerals) & A7t MYFLHE AA59
ouw I AME Table 59 WebA FAL AAoiA
2ot 4 v wlAlelA COp AAbgo] iy
Ao vt A3 Eolow a9 FA¢E o
ot ALgagdEd, 3 F9-vu s no v
& HhE miR A FALY FAe] WA Fdtk 1
U, E19 A9 e 3YF APelWA F
wh-n) g el gy Auim gy st A Y%
ARG E HAm, ol mFe] H7ME TAe A
ol f $& AYE Hd FUt. % minerals(M)F
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Table 4. CO; productions of mushrooms on various solid substrates (Chestnut outer peels)

CO, production (Rate/min)

Mushroom strains and solid substrates

7 days 15 days
Pleurotus ostreatus <Wonhyung>
Sawdust(SD, 80%)+Rice bran(RB, 20%) 11.56 524
Inner peels of chestnut(IPC, 100%) 9.44 18.67
IPC(80%)+SD(20%) 9.56 1243
IPC(60%)+SD(20%)+RB(20%) 20.51 13.34
Pleurotus ostreatus <Hukpyung>
. SD(80%)+RB(20%) 11.92 12.69
IPC(100%) 5.99 19.63
IPC80%)+SD(20%) 12.66 7.15
IPC(60%)+SD(20%)+RB(20%) 16.51 16.08
Pleurotus ostreatus <CBMO>
SD(80%)+RB(20%) 24.14 11.67
IPC(100%) 14.94 49.87
TPC(80%)+SD(20%) 12.06 55.95
IPC(60%)+SD(20%)+RB(20%) 13.97 17.11
Lentinus edodes <Imhyup No. 6>
SD(80%)+RB(20%) 5.40 9.33
IPC(100%) 5.13 9.07
IPC(80%)+SD(20%) 20.66 9.61
IPC(60%)+SD20%)+RB(20%) 8.17 16.28
Lentinus edodes <Imhyup No. 7>
SD(80%)+RB(20%) 17.85 10.08
2 TPC(100%) 14.24 13.75
IPC(80%)+SD(20%) 9.61 21.14
IPC(60%)+SD(20%)+RB(20%) 13.57 17.22
Hericium ramosum
SD(80%)+RB(20%) 12.01 7.08
TPC(100%) 21.81 12.38
[PC(80%)+SD(20%) 20.15 11.48
IPC(60%)+SD(20%)+RB(20%) 18.89 12.62

7b R A F-vl AR Rz ) et J¥ 6 olei¥ 27z e WA WiE adE e
3t A AAE BT, 98 7EE o F2 4F A o] AH8E 5 glon, gelud HEd 4%
& vtk =730 HAR FaBN dY 6% 4g A7MEdE AR ZA WE T Al A8
o Hl&@ A3E et 71ed Fos AdEn HHAE ol HA A
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Table 5. CO; productions of three mushroom fungi on various solid substrates (Chestnut outer peels)

Fungi and solid substrate

CO; production (Rate/min)

7 days 15 days
Pleurotus ostreatus <Wonhyung>
' Sawdust(SD, 80%)+Rice bran(RB, 20%) 55.50 24.03
Outer peels of chetnut(OPC, 100%) 31.98 29.60
. OPC(40%)+SD(40%)+RB(20%) 124.37 80.78
~ OPC(80%)+RB(20%) 82.15 100.68
OPC(100%)+Minerals(M, 5me)’ 33.94 37.94
Lentinus edodes <Imhyup No. 6>
SD(80%)+RB(20%) 69.22 72.42
OPC(100%) 62.50 107.45
OPC(40%)+SD(40%)+RB(20%) 100.21 81.93
. OPC(80%)+RB(20%) 123.26 134.61
. OPC(100%)+M(5me) 67.39 70.79
Lentinus edodes <Imhyup No. 7>
. SD(80%)+RB(20%) 66.79 100.10
. OPC(100%) 65.74 109.22
- OPC(40%)+SD(40%)+RB(20%) 86.66 136.21
 OPC(80%)+RB(20%) 118.28 170.53
OPC(100%)+M(5me) 104.39 165.53
Hericium ramosum
. SD(80%)+RB(20%) 5225 35.93
. OPC(100%) 40.16 39.69
" OPC(40%)+SD(40%)+RB(20%) 67.90 38.37
OPC(80%)+RB(20%) 84.55 74.73
OPC(100%)+M(5mé) 52.96 4598

*Minerals were the five time concentrates of mineral solution: (NH4)2HPO4 1.0 g, KH2PO4 2.0 g, MgSO4 -
TH20 0.75 g, CaCl2 0.25 g, NaCl 0.075 g, FeCl3 - 3H20 0.02 g per L of the distilled water.

£ 874098 Fol9N, B9 A4EE ANUTE
omlolx Zastcha A

4.8 B

€ 47 i $AEA BEAE o83 il
Z9 g R ARAYEE I3 wiAyule] BHY
7128 E A AAFHen, 53 #AAE 9
4% =g R Faui AE FHLE AuEY

€ 2FIHH.

BHAL g9 WAz oM £A, FAEY
o, e 99 wigte] Fgo] B BAZ 3%
oldl ¢jgte] @o] LFHAoH, FAS AL Fk
o gAY sE o Hste gad $hke] wst
o5, #AHY ZBL BFIAFE, o HAAF
a% JFYEel FF37] HEA Aoz wudd.
LEE st =FFo) WAL WEA e 7
ARSAL, AAAE Z FHHEUY. E19 F$E
A 4L 2 HAoU, ALA g4 d 2 )
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