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ABSTRACT: High prices of raw materials used as media for the mushroom cultivation in-
creased the cost of commercial production of oyster mushroom (Pleurotus ostreatus). In this
study, garlic peels (Allium sativum {. pekinese) as an agricultural by-product were investigated to
replace the saw dust for the bottle cultivation of oyster mushroom. Mycelial growth of oyster
mushroom were examined by the extracts made from the sawdust, rice bran and garlic peels.
The mycelial growth was very poor in the agar media containing the extracts of sawdust or garl-
ic peels, but was good when those of the rice bran were added. In the polypropylene bottle ex-
periment, the sawdust medium which ammended with minerals vitamin was essential for the pro-
duction of the mushroom fruitbodies. The rice bran was considered to stimulate the mycelial
growth, but not the development of basidiocarps. The garlic peel was not a factor to stimulate
the production of mushroom fruithodies, but a raw material ammended with the rice bran pro-
duced much amounts of mushroom. In this work, garlic peels (10~70% v/v) added to the mixure
of sawdust and rice bran (4:1, v/v) was considered to help the productions of mushroom fruit-
bodies. Based on the result, the replacement of expensive saw dust with inexpensive garlic peels
was a good example to reduce production cost of the bottle cultivation of mushroom.
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Table 1. Growth diameters of P. ostreatus (Won-Hyong) mycelia on the agar media containing the ex-

tracts of various substrates

Media composition®

Radial growth (mm)

Treatment  Poplar sawdust Ricebran Garlic peels diameter, mm n
A 80 20 0 24.8+4.4 60
B 10 20 70 26.2+4.0 61
C 40 20 40 22.5+3.3 61
D 50 20 30 27.8+5.0 60
E 70 20 10 25.1+4.5 59
F 80 0 20 1410 60
G 60 0 40 0.6+0.5 60
H 40 0 60 0.7+1.26 61
1 0 20 80 18.3+4.1 58
J 100 0 0 0.1+0.1 60
Average 14.90+1.39 600

* Average growth for 15 days of P. ostreatus (Won-Hyong) on various agar media with different mixing ra-

tio of poplar sawdust, rice bran and garlic peels.
"Standard deviation at 95% confidence level.
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Table 2. The Mycelial growth and production of basidiocarps of Pleurotus ostreatus (Won-Hyong) in Po-
lypropylene bottles containing different mixing ratio of rice bran and mineral solution within

the poplar sawdust®

Substrate ) .
. Mixing ratio (v/v, %) Growth of mycelia Production of fruiting
Medium body
Poplar Rice Mineral (mm/PP bottle) (g/PP bottle)
sawdust bran solution (ml)
Control 80 20 0 155.8 58.3
A 80 20 1.0 1455 56.9
B 80 20 2.5 157.8 63.9
C 80 20 5.0 161.0 55.7
D 80 20 10.0 158.3 58.0
E 80 20 20.0 147.7 60.3
F 100 0 2.5 156.4 0.0
G 100 0 5.0 144.9 35.0
H 100 0 10.0 159.4 0.0

*The cultivation was made on the conditions of 18°C, 90% of RH and less than 1,500 ppm of CO, con-

centration for 6 weeks.
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Table 3. Production of basidiocarps and the mycelial growth of Pleurotus ostreatus in relation to the ad-
dition of rice bran and mineral solution within the poplar sawdust

Substrates employed

Mushroom harvested

Treatment Poplar Rice Mineral ‘ Number of Avera‘ge Stipe
. Weight (g) marketable cap size length
Sawdust Bran solution
mushrooms (mm) (mm)
Control 80 20 0.0 56.6+17.5 17.0 30.1 43.9
A 80 20 1.0 64.0+12.7 19.7 31.1 52.8
B 80 20 2.5 73.2+20.1 27.6 30.9 59.9
C 80 20 5.0 71.7+18.8 21.0 28.0 47.7
D 80 20 10.0 74.4+22.9 19.5 29.0 55.0
E 80 20 20.0 69.4+13.3 20.3 32.6 54.8
F 100 0 2.5 0 0 0 0
G 100 0 5.0 0 0 0 0
H 100 0 10.0 20.0+43.1 5.7 21.0 36.7
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Table 4. Production of mushroom, mycelial growth of Pleurotus ostreatus (Won-Hyong) and reduced
weight of media according to the different combination of different substrates

; Substrates

Medium _p : Growth of mycelia® Yields of mushroom®

of Mixing ratio by volume

PP Poplar Rice Garlic Growth Weight of g/ No. of Diameter Size of

bottle  sawdust bran peel (mm) PP bottle PP bottle stipe (mm) of cap (mm) stipe (mm)

A 10 20 70 1354 635(-15)° 78.5 23 33 57

B 40 20 40 137.8 619(-31) 715 26 36 38

C 50 20 30 1212 634(-16) 72.3 13 31 38

D 70 20 10 156.7 631(-19) 74.6 32 30 39

I 0 20 80 162.3 618(-32) 0 - - -
Control 80 20 0 1658 623(-27) 528 14 30 40

*The mushroom was cultivated at 25°C, 65% of moisture content and 650 g of substrates in a Poly-

propylene bottle.

" The condition of mycelial growth: 17+1°C, 90~95%, CO, concentration less than 1500 ppm.
‘Reduced average weight during 25 days of cultivation was compared with the pre-inoculated weight.
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Table 5. Development of fruiting body in Pleurotus ostreatus (Won-Hyong) on the various substrates sup-

plemented with the garlic peels®

Substrates

Mushroom formations® from developed

Treatment Mixing ratio by volume (v/v) promedia (%)
Poplar Rice bran Garlic peel 4 days 9 days 13 days
A 10 20 70 85.7 100 100
B 40 20 40 71.4 100 100
C 50 20 30 14.3 714 100
D 70 20 10 63.6 90.1 100
Control 80 20 0 57.1 85.7 100

*The condition of mycelial growth; 17+1°C, 90+ 5% of RH, less than 1,500 ppm of CO, concentration.
®Mushroom formation rate calculated by total number of harvested mushrooms divided by the total

number of promedia developed.

AlE) o“ /(1 u}—‘=—7]—1 2-&- A 7].6]- =] 7]. 1-_7,]. el A=
P 7].6]— 71&uA] B} gAke] AR BE BA A

08 20ske Aoz ehtch. ol Frle] WAl
A1) 7 ma A el el golaiA ok
AANE BAAE A 1% o vFeRAst 2
& ypiRele] Sewete 43 7 uslolo} et
REESY

fl

h
&)
E<

el AL Afelol A B e e el
333 7H e S g ARE 2 gl
o=, mele) WA A Eike) dAEohE
T o= MEEAE 5 AkE - ‘é
S8 FA AR WA AR E
v74E 222 ¢, FUE A S ‘4
FRAG NAZANA w8 FAle] WAL 0.1~
18.3 mm=z AyAro| Hakslelw, u|7kS 20% A7}
g wiA] ol 4] FAES] AApo] 22.5~27.8 mmE 7|
7] WAEA) Ak, B vi7)e] bl g 8
2% 33 Fo)1E 89 HIE 0~20 miM ]
oA FAPe] 145.5~161.0 mmo]w, E4lel
FANE 499 25 E 25-10mlE F}S uw] F
Apde] 144.9~159.4% w|7}371e} ate]7} glo
GAAA it M= w7k} 55.7~63.9g/
wo 2 u|7}eAd7) 0.0~35.0g9 v]3) w|7}ds) &
b Ak Be 2 kR Aok Sl
A, w7 20%3 3k FR E mhegd e E3)

\

5 10%, 40%, 50% % T0%=2 F3k3P}, =&
PHEAA R 80%E A7 WA RA oM = FAL
AAyere] Aozl ¢lo] 121.2~162.3 mme|9lL

AL A AALE. Bk VoA 72.3~78.5g0 v} B
AAFE ALAAEE BRE F7F ol WAL 7}
A AAlelli= Exle] o)y}, mhe7A o)
A7 = 10~T0% AEE WA Al 1A o)
el 7= _,] itﬂ-,q. wizb Eshul o) v] 4: 13}
A e v $stohn wot ez B8
< 57t »:M«LA ol-golehs Z ol etelm Al
< A AR S slE AaEAY Ak

shie} Azt
ZAR| 2

T EoF A AT
gAke) 71957 e =3 o x
Sabe] AT Bhal fauae] v
3 cjapls]e ARe) dple] Qv RE
3]“3:] ’\g“l‘}x‘l'”l_o“ 7131'/\}'3 —u-i}"/]‘;]’

bl

25

24, 1996. 5] FAHE-E o] 43 L‘_E]-F/]H{H,] o
ool THet 7. g I AN AAbake] e

FEAEY (F715). 1993. 4t °4-7—7Hﬂ¥
Al g AFALd A AIA. pp 196-224.

E&AE4. 1994, WA A7) $2REH.

pp 81-124.



274 THE KOREAN JOURNAL OF MYCOLOGY, 25(4), 1997

WMAE X8, HAL. 1992, F w2 A (Lentinus
edodes)?] dfAe]l 2 71N, FEF33A],
20(1): 77-82.

S8, 155 1974, AlSHAL Aol A[AIYH. B
- g AR R o] 43 k] WA Ajul
o g A1¥. 7199 TR 1A, pp 131-137.

vhg-gt, wpa, 59 1975, BlA-E o] 43 e
WAL Aelol] gk QA Al 19 vlx] A8l [
Al AL ALY 7.4 17: 103-107.

ulegt w55, A, 1977, WA & o] 43 el
WAL ulloll B AT A 28 wix] Dol #gE
AL AR H AR 74 19: 93-97.

A8, o3, FH™, Y, kb, 1993, T
A ZPAA Ak 913 71N dEekE] A,
21(3): 212-216.

o1z, ML, olA % 1994. AF-Ew FEES 0]
43 FaAFALA L Aokl AjE . g
SHEk3] X]. 22(3): 266-275. i

fr A, o1FE, A7IH, A 1994, =elelAle]
u)x¥ Amino acid3l=hHste] gt A+ =
3+3)%]. 22(4); 338-342.

T+ A, o1FF, A7, A, 335 1996. ElE]
HA Wi RS 913 AR E o] ol A3} AT F
S+EH3] R]. 24(3): 176-179.

A, £9A, A E, A8E. AR RS o] 43
. zele]¥] A (Pleurotus osteratus) A4 A3 A4 <
7l =) At ggEkslR]. 23(3): 197-201.

Z9A] gad A, e, WA, FH3e 1996, AL
7baHAHE Atz E oM Al (Flammulina
velutipes)?] TRz 2P Aol vl 2] oJ gk, &)
S78}3] %], 24(3): 223-227.

A7V, Zeh, HAA, FAA, ASA. 1996. ¥
Z AHRE ol 4% WAFAMA Y A4l =T E
3%, 24(4): 305-309.

AL, 7oA, 2kg-5k. 1973, Ak Y Al Al Al
o gt AlE. el Aol #3t A1f. 571
o718 1A]. pp 211-238.

A2, vk, a3, 1989. el e A
AN, AT EIARAEN-H) pp 598
602.

A2, 549, 2. 1994, HAWAN 7)&. F
Z13]. pp 107-187.

Block, S. S, Tsao, G. and Han, L. 1959. Ex-
periments in the cultivation of Pleurotus os-
treatus. Mushroom Science 4: 309-325.

Chang, S. T. 1977. The origin and early de-
velopment of straw mushroom cultivation.
Econ. Bot. 31: 374-376.

Chang, S. T. and Miles, P. G. 1989. Edible mush-
room and their cultivation. CRC Press, Flo-
rida. p 189-223.

Chang, S. T. and Tan, Y. H. 1989. Past and fu-
ture mushroom cultivation in Southeast Asia.
Mushroom Science XII: 761-807.

Chung, H. C., Park, Y. H. and Kim, Y. S. 1981.
Basic information on the characteristics of
strains of oyster mushroom. Kor. J. Mycol. 9:
129-132.

Fraser, I. M. and Fujikawa, B. S. 1958. The
growth promoting effects of several amino
acids on the common cultivated mushroom, A.
bisporus. Mycologia 50: 538-549.

Flack, R. 1917. Uber die Waldkultur des aust-
ern pilzes auf Laubholzstubben. Z. Forest-
Jugdwes 49: 159-165.

Hammond, J. B. W. 1986. Carbon and mush-
room growth. The Mushroom J. 165: 316-321.

Go, S. J., Park, Y. H. and Cha, D. Y. 1981. Stu-
dies on the artificial substrates with rice
straw and the spawning for Pleurotus florida
in Korea. Kor. J. Mycol. 9: 67-72.

Go, S. J., You, C. H. and Park, Y. H. 1984. Ef-
fect of temperature, pH, Carbon, and ni-
trogen nutritions on mycial growth of Pleu-
rotus sajor-caju (Fr.) Sing. and Pleurotus os-
treatus (Fr.) Quel. Kor. J. Mycol. 12: 15-19.

Hong, J. S. 1978. Studies on the physio-chem-
ical properties and the cultivation of oyster
mushroom (Pleurotus ostreatus). J. Kor. Agri.
Chem. Soc. 21: 150-184.

Hong, B. S, Kim, S. J., Song, C. H,, Hwang, S.
Y. and Yang, H. C. 1992. Development of sub-
strate and cultural method for the cultivation
of Pleurotus sajor-caju. Kor. J. Mycol 20: 354-
359.

Hong, J. S., Kwon, Y. J. and Jung, G. T. 1983.
Studies on basidiomycetes(2) Production of
mushroom mycelium (Pleurotus ostreatus and
Auricularia auricula-judae) in shaking cul-
ture. Kor. J. Mycol. 11: 1-7.

Lee, S. S. 1991. The role of the rice bran em-
ployed in the treditional spawn sawdust medi-
um. Kor. J. Mycol. 19: 47-53.

Park, Y. H,, Chang, H. G. and Ko, S. J. 1977.
The effects of the quantities of the rice straw
substrates and spawn on the yield of oyster
mushroom, Pleurotus ostreatus. Kor. J. Mycol.
5:1-3.

Park, Y H., Kim, Y. S. and Cha, D. Y. 1978. In-
vestigation on artificial culture for new edible
wild mushrooms. Kor. J. Mycol. 6: 25-28.

Sivaprakassam, K. and Kundaswamy, T. K



Cultivation of Oyster Mushrooms 275

1981. Waste materials for the cultivation of in Lentinus edodes. Mycologia 81: 514-522.

Pleurotus sajaor caju. The Mushroom J. 101: Zadrazil, F. 1974. The ecology and industrial

178-179. production of Pleurotus ostreatus. Pleurotus
Song, C. H, Cho, K. Y., Nair, N. G. and Vine, J. florida, Pleurotus cornucopice, and Pleurotus

1989. Growth stimulation and lipid synthesis eryngii. Mushroom Science 9: 621-652.



