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Recycle Effect of Post-harvest Medium of King Oyster
Mushroom (Pleurotus eryngii)

Jong-Chun Cheong*, Chan-Jung Lee and Ji-Won Moon

Mushroom Research Division, National Institute of Horticultural & Herbal Science, RDA, Eumseong 27709, Korea

ABSTRACT : This study was conducted to test whether post-harvest medium of king oyster mushroom can be recycled for its
bottle cultivation. Physical properties of the post-harvest medium and the resulting yield of fruit bodies revealed no significant
difference compared with control. Recycling post-harvest medium can be replaced to 15% of the basal medium, thus decreasing

the cost of raw materials up to 15%.
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FA Bl 15%)s H7RRE 5 MAEE3= (%) [4], 1,100
mL 3w Ao P FEES 23R v A FA), AXT
F (X WA FA), TR A Rl A
Zede W e 2AIY. a2la By 3= =
3174 (solid phase)> W HIA|S] AZ%S polypropylene
(PP)H9] &% 1,1000.2 Ve #]1 7M1 (5101 thajed 4
AN Fefd F71=e] AT 1.1~1.3 [6, 719] T8k
A 122 HrojA MEE-S T8I A/ (liquid phase)
< TFEFS L1002E Yhr WS 78131, 7V (air
phase)} W& 100014 1733} WS wl ko= 13l

AL SR 8t
FaFHI] 23 HAARR ALE AES Slel] &

ov], SrElNAe 98] |RuRe] Apale] S
= BEREER Y

TEISHIX] HIHE

ZERHA BANIA] Z=ERRIHA RS H7t
sto] Hi7ITE, WAL B B A 71 5 3 AR IR
A S AR SEE WAL 712 A v
55 25%, B 19%, HIEEZ 15%, U7} 12%, D71
23%, WA 4%, S{SH 29% (TR E IR om g
SR S] 7L AETY] 20%(AXFOE SIS
FAME 15%)2 SFATt. viAl o] 43S 65~67% =
7} H=g 2-sidvh. A2 &%) 1,100 mL, B AT
2170l 75 mm?l PPHOl| 167 F&2AFE U™ 7] (Segae
Precision Co., Seoul, Korea)E ©]-&3}31.0.H, 212 3,000
HEo] 29MHT7] (Je Woo Plant Co., Gwangju, Korea)©ll
A ARPE L5 121°CE 9583 fRlEkith B TS
PP W 10 g A=A TS & W 2JFollA] Tzste] ol
o 2 wj7hx)e] w71, T Y2 ko] &
895, WA AS7IZE 55 BlaskAT

ZLEl2|HM TR HEEel BNY BN

el WA SSkaRe] Aol me )

A2 H8-S AkEslr] 98t A8g miAAEE )
e} 8Fu)x) o] f 7EL 2014~20159 %00 E=
ERHAL WA 578 o7l Aol A AR He ks ARt
ATk, 1E)ar AJRTReF thaTte] W ulA] e wigd
Hl &0l 2 715 48314 1,100 mLE©] PPHol| 17+
AW Al v XA 88]E ARSIt 2 HY
ol 13F 13 FEERA ke 7HAS 1,5009102 5}
o Akt g 4 51)E ol AR 1Y &
FFE 2 kgl 2 UrolA] AT st o A
A gH)9} S5H|Z 80090 E AXIEINITE B Table 29
25382 a3} (biological effects, B.E)E ¥ A &
S Table 18] W w9 AXFHOZ Yol 73}
Atk
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ZelIHAl A 71 E2uRQ] vERE 25%, 25
H 19%, BIEHZ 15%, U7 12%, D7]& 23%, HAH}
4%, 3} 2% (Sl g 2 A s T2 85%(FI%E
54t 24, 2518 16, HIEFEEZ 12, v)7} 9, B7]e 18, WA
Hh 4, S} 2)9} FElHA FEFHIRE APE S
20%S EHEF (AFFOZ AR AHE 15%)S H
71ttt Aed wiAl= Yriste] Argt & 3RS AlS
2 Aot Als ZF B uiA] e, dRE, X
T, T HU 3 (A, B, 7V S AR A
el )R] Ml Wi TR 66.9%,
AW 694.3 g/1,100mL, AAZFEF 229.8 g, TEHF 464.5
mL, 7F1E 0.21, 34 17%, A4 42%, 71 41%0]AT}.
TRl TSRS H7VeHA] e 7Rl
% 66.3%, Y 707.4 g/1,100mL, ZFHF 239.1 g, &
E5F 468.3 mL, 715 0.22, 3% 18%, A 43%, 71
39%°] A TH(Table 1).
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Table 1. Filling volume of the medium and 3-phase in the bottle according to mixing post-harvest medium for the king oyster

mushroom bottle cultivation

Medium Moisture content Filling volume of the medium (g/1,100mL) 3-phase in the bottle (%)
composition’ (%) Total Dry-wet Water Bulk density Solids Liquids Air
Treatment 66.9 694.3 229.8 464.5 0.21 17 42 41

Control 66.3 707.4 239.1 468.3 0.22 18 43 39

‘Medium composition

Treatment: Douglas fir sawdust 24%, corn-cob 16%, beet pulp 12%, rice bran 9%, wheat bran 18%, cotton seeds meal 4%, oyster shell
powder 2%, and Post-harvest medium of king oyster mushroom bottle cultivation 15%.
Basal medium (control): Douglas fir sawdust 25%, corn-cob 19%, beet pulp 15%, rice bran 12%, wheat bran 23%, cotton seeds meal 4%,

oyster shell powder 2% (w/w).

Solid phase = Bulk density + 1.2 (Medium of 1.1~1.3; real density of organic materials).
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= HA BAEE 7128 A] 85%00 F=ElH A
FEFUAE 15% (AT ) Hrrekar JH, At
H e ZeisEA] WG IRY, 7] F 2ol AQ YU,
o] - FEI7EA|e] BE7 |7 AHA ks AR
ek SN SRS 7R A2-8af el A
ZERHA o w7 IR ST § 27Yo] &8
Ao, 2ol 299 1297 A ASLF 79 5 A
Hi 717 tiZ=7te) 2tol 7 QISIT. BEgh AMEA ke
35 2] ATl A 217.5 g/1,100mLOE ZT-9] 212.0
gHt} 5.5 g(2%)°] Bekort thxT-e} Af73te] Ajol=

Zreleuidl eeuiAe) g8 &3 33
AT} (Table 2).

SLERR|HA &2l X] &0 wE EHY
St A HAEIA] FEFa)Ae] gl wE A
AL B8] H5ko] Table 29] FEl]HAl $23K50)
A 15% 7ol B AFLA B 5 217.5 g vz
79 212.0 goll tigk 22 B HiA A g H] o] gk 2pels
Table 59} 7] o]°}2] Qrol War, =50l thgk 2}
-5 EHZ Qo] Yol F o] Aoz Eofs ATt
Ak, =gk W ALA] S-S Table 19] W HiAS] A
ZF o= ol AESH A3(BE)E TSIt
Table 17} 2014 FFH A5 H7IeE A7 B A
A 7F 2175 g& WA AERFTHF 2298 g F Lo
94.6%, TFHIAIS H7VeHA] b2 vl AHA

Table 2. Cultivation period and fruiting bodies yields of the king oyster mushroom according to mixing ratio of the post-
harvest medium

Cultivation periods (day) and yields (g/1,100mL)

Medium Moisture content (%) - - - - —
composition* <post-sterilize> Spawn running Primordia  Fruitbody Total Yields of fruiting B E.
(Extension day) formation growth bodies
Treatment 67 <66.9> 27 (14) 12 7 60 217.5+20.2 94.6
Control 67 <66.3> 27 (14) 12 7 60 212.0 +24.3 88.7

‘Medium composition

Treatment: Douglas fir sawdust 24%, corn-cob 16%, beet pulp 12%, rice bran 9%, wheat bran 18%, cotton seeds meal 4%, oyster shell
powder 2%, and post-harvest medium of king oyster mushroom bottle cultivation 15% (w/w).

Basal medium (control): Douglas fir sawdust 25%, corn-cob 19%, beet pulp 15%, rice bran 12%, wheat bran 23%, cotton seeds meal 4%,
oyster shell powder 2% (w/w).

B. E.,, biological effects.

Table 3. Cost on the medium composition for the king oyster mushroom bottle cultivation (1,100 mL/10,000 bottles)

Raw materials D.S. C.C. B.P. R.B. WB. CS. O.S. PH.
Moisture content (%) 54.1 114 11.6 10.0 11.6 10.0 2.5 58.7 Total
Price (won) 180 245 480 320 420 580 125 40
Mixing ratio (%) 24 16 12 9 18 4 2 15 100
Treatment  Medium of 10,000 bottles (kg) 1,200 420 320 235 475 100 40 820 3,610
Cost of medium (won) 216,000 102,900 153,600 75,200 199,500 58,000 5,000 32,800 843,000
Mixing ratio (%) 25 19 15 12 23 4 2 0 100
Control Medium of 10,000 bottles (kg) 1,300 520 400 310 630 120 40 3,320
Cost of medium (won) 234,000 127,400 192,000 99,200 264,600 69,600 5,000 991,800

Dry-wet of the medium per bottle: Treatment 229.8 g, Control 239.1 g.

Amount of the media 10,000 bottles: Treatment 3,610 kg, Control 3,320 kg.

Basal medium (control)

- Volume ratio of the medium for king oyster mushroom bottle cultivation: Douglas fir sawdust 25, corn-cob 19, beet pulp 15, rice bran
12, wheat bran 23, cotton seeds meal 4, oyster shell powder 2 (w/w, %).

- Weight ratio: Douglas fir sawdust (1,300 kg, 39.2%), corn-cob (520 kg, 15.7%), beet pulp (400 kg, 12.0%), rice bran (310 kg, 9.3%),
wheat bran (630 kg, 19.0%), cotton seeds meal (120 kg, 3.6%), oyster shell powder (40 kg, 1.2%).

Treatment: Douglas fir sawdust 24% (1,200kg, 33.2%), corn-cob 16% (420kg, 11.6%), beet pulp 12% (320kg, 8.9%), rice bran 9% (235kg,
6.5%), wheat bran 18% (475kg, 13.2%), cotton seeds meal 4% (100kg, 2.8%), oyster shell powder 2% (40kg, 1.1%), and post-harvest
medium of king oyster mushroom bottle cultivation 15% (820kg, 22.7%).

D.S., Douglas fir sawdust; C.C., corn-cob; B.P, beet pulp; R.B., rice bran; W.B., wheat bran; C.S., cotton seeds meal; O.S., oyster shell
powder; PH., post-harvest medium.
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212.0 g2 ¥R AZXFH 239.1 g F 7o) 88.7%<] A
£33 A7 (B.E)E AT SRS 15% H7F
Sk AT diZ2Tre vlste] W iR AxFE0] 93 ¢
Aol APA| o] Ht 55 g Bl AYESE av)
(B.E)S 5.9% =T}

Table 304 HAAI S G251 kg D7 ke v
A Eylo] $E3EF 54.1%0]1 kg 1809, ZHH. 11.4%
9} 2459, MIEATABI R 11.6%S} 480, W7 10.0%2}¢
3209, 2718 11.6%2} 4209, WAHREA 10.0%<} 5809,
R 25%9)F 1259, 183 FEFHiR]= ek
58.7% AE0]al kg 40¢ 0= AXFSI3ATE. Table 39 note
o] A1 1,100 mL PP AZH|A| FAZF AP 229.8 g,
T 239.1 g w19k Holl oig SRR AT
3,610 kg, THET- 3,320 kgo] A QHTH FEl2|HA 7|2
HIA]QT tlZ2re] Az wijA] AFE BIE-2 HESE 25%,
B 19%, HIEZEE 14%, 1|7 12%, U712 23%, HA
1 4%, A3 2%0]th. o]ol] et -5 I3 dAlE
o] FAZ ks wEEH 1,300 kg, T3H. 520 kg, Hl
EFE 400 kg, P17 310 kg, D71 630 kg, B8} 120 kg,
g} 40 kgoloh. webA] 19+ B8 E3HA] 3,320 keoll
tiste] ARAEHE 2FRShH= HlE-2 PIEFEY 39.0%, &L
H 15.7%, BIEHZ 12.1%, U7 9.4%, D71 19.0%, WA
1l 3.6%, ST 1.2%C]t}. olul] AAEE ZHze] FA|9h
WL Hate] ALkt tizTRe] viA] AEHE 991,800
© 2 A=EHATH AlFTE W vl 229.8 goll thsted]
SRS ¥ 7F AAE 19 o] iR AewkS
3,610 kgol™, 8ol 58.7%%0 F-E-5ulA] A4
9] 20%3 23 %S 820 kol AFX FHOFZ 3}
H X2 ZA) w2 AZFAY] 15%0]t). o AT &
iAo FF T TSRS A2 W A] 2,790 kg
FES X3 dAFEE vEY 1,200 kg, TFH 420
kg, BIEZZ 320 kg, "7} 235 kg, W71 475 kg, WA}
100 kg, T3} 40 kgoloh. wbA] 171 B8 F=El|HA
FEFuiA] AS-E SR 3,610 kgoll et YIS
2 A TR HE-2 HSEY 33.2%, THH 11.6%, HIE
BZ 8.9%, "7 6.5%, D712 13.2%, T2} 2.8%, 3}
1.1%9} F=ElHA 517 22.7%]ct. o]nf AAE
W Z}zhol FA|9F @7 VS wate] AldkeE AldTRe] uijA] Al
FH]IE 853,000¢ 0% A=H AT wEbA] AT wjA]
ANEH] 843,0008 tIZ=72] 991,800 M4 E=El2|HA

FEEHNA] 20% M-S F=ERHA BAEE wjA = )
gaale] 1P 148,800 (15.0%)2] BiAAEH] A7HE
7} = Aoz Akt

Table 404 A|@7-e] 292 W 4 217.5 goll
31 10,0008 9] AAkF 2,175 kgoll S=ElIHA kgd 714
1,5009-8 F3t] 3,262,5009S A=slon, 2T
{2 212.0 goll 3k 2,120 kgoll A 3,180,000992 A
A, Begk 27 g <l ol Akl 10,0008
9] TS 2kg O & LFFoIM AF = 1,08743%), R
T 1L,0607dA7}T H o, A1 22 A5 H| o} 354
8009 F3lod AlFTE 869,6009, HET= 848,000
S 2= o9} o] AxkE ERALEHIE AT
869,60047} THZT 848,00099] X} 21,6004-S S71=]
v Hgo®, Z£99 AIFT 3,262,500, TR
3,180,000999] X} 82,5009 wiRA|AEHIS] TiFT
991,800, A1 &7 843,000999] 2} 148,800 S7H==
0]9] o2 Table 59} Zo] Attt wEbA] ©]2] 231,300
L =4 21,6009 =AU 209,7009-2> F-El2|HA
SRS A 20% Hrlsle] 19 1%k Hel 2
ERHAL Aol g 4 Feldlo g Hglom,
A7F 25099 I A] PRI 0= oF 52,425,00099]
A5 Z7F B e Ao E AR AN

B A1ge] Axs Fot] SelIHA BHA FglA

Table 5. Economics on the recycling post-harvest medium for
the king oyster mushroom bottle cultivation

Loss factor (A) Profit factor (B)

o Increased costs
— Packaging costs:
869,600 — 848,000 = 21,600

e Increased profits
— Gross profit:
3,262,500 — 3,118,800 = 82,500
— Cost of the raw materials:
991,800 — 843,000 = 148,800
- Total (A): 21,600 - Total (B): 231,300

o Profits (B — A) = 209,700 per day (10,000 bottles)
52,425,000 per year (= 209,700 x 250 days)

Treatment: Douglas fir sawdust 24, corn-cob 16, beet pulp 12,
rice bran 9, wheat bran 18, cotton seeds meal 4, oyster shell pow-
der 2 + post-harvest medium of king oyster mushroom bottle
cultivation 15 (w/w, %).

Control: Douglas fir sawdust 25, corn-cob 19, beet pulp 15, rice
bran 12, wheat bran 23, cotton seeds meal 4, oyster shell powder
2 (wiw, %).

Table 4. Income on the medium composition for the king oyster mushroom bottle cultivation

Material costs of  Yields of fruit body Total yield Gross profit Box packing  Packing costs
medium (won) (g/1,100mL) (kg/10,000 bottles) (won/day) (Box/day) (won/day)
@D x10,000 @ 1,500 @ +2kg ® %800
Treatment (A) 843,000 217.5 2,175 3,262,500 1,087 869,600
Control (B) 991,800 212.0 2,120 3,180,000 1,060 848,000
Difference (A-B) 148,800 (15.0%) @ @) 82,500 (2.6%) ® 21,600
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