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Cultivation of Oyster Mushrooml[ Pleurotus ostreatus (Jacq. ex Fr.) Kummer] at Medium

with Ca(OH), Treatment

Seung-Hwa Baek", Yeong-Il Lee, Ki-Yong Yoo, and Seong-Soo Han' (Division of Bio-environmental Science, College
of Life Science and Natural Resources, Wonkwang University, Iksan 570-749, Korea, 1)Dept. of Biofood Science and
Biotechnology, Chungbuk Provincial University of Science and Technology, Chungbuk 373-806, Korea)

ABSTRACT: This research

is aimed to investigate the cultivation method of oyster mushroom|Pleurotus

ostreatus (Jacq. ex Fr.)) Kummer] at the non-sterilized medium with Ca(OH), treatment. Therefore, experiments
were carried out to develop non-sterilization method of medium by addition of Ca(OH), for omission of
heat sterilization progress of medium. General components, minerals and amino acid in Jii wild type No.
1 (Pleurotus ostreatus) and production cost were analyzed. For the purpose of omission of heat sterilization
progress, treatment ratio of Ca(OH), (purity 95%) was 5% (w/w) of dry medium. Initial pH of this medium
was 11 and then the pH was changed by 9 after the uniform mixing of the medium for half an hour. The
various germs occurred 50% and 100% at pH 8 and pH 7 of the non-sterilized medium, respectively.
Production of oyster mushroom increased by 2,030 ton ha' when the main raw material used com pith
instead of waste cotton. The time required of mycelium culture was 30 days when hypha was cultured at
the non-sterilized medium, and pinhead occurred when 2 or 3 days was passed after the time required of
mycelium culture. Occurrence of pinhead was most rapid at the condition of 22~26C, 65% humidity and
pH 6.5~7.0 and required of 22~28 days at 70~80 mm thickness of non-sterilized medium. Ca content in 1§t
harvest oyster mushroom was higher than that in 2nd harvest one, and its difference was 30.3 mg kg™
Amino acid content by stipe thickness of oyster mushroom was ranged from 411.2 to 343.9 mg kg~ both
in a pilleus and a stipe of 1st harvest mushroom, and from 402.4 to 498.2 mg kg'1 and from 442.6 to 470.4
mg kg~ in those of 2nd harvest one, respectively. The results of the present study susggest that the
non-sterilization medium by addition of Ca(OH), is usable with the cultivation of oyster mushroom.

Key Words: Cultivation method, Jiri wild type No. 1 (Pleurotus ostreatus), Non-sterilized medium, Ground
nursery
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Fig. 1. Formula of medium layer at ground nursery in greenhouse.

* P.E.: Polyethlene film
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Table 1. Physiological properties of mushroom strain used in this study

Growth condition of mushroom

Cultivar name of Mycelial ~ Pinhead Fruit Medium Air Light
mushroom strain growth  formation body humidity humidity intensity (COZ)
m
(C) (%) (lux) pp
Suhan No. 1 below
Mesophilic 24-26 18-22 12-18 65 75-80 400-500 1000
(Summer)

Jiri wild type No. 1 below
Mesophilic 24-26 18-22 12-18 65 75-80 400-500 1000
(Summer)

Chunchu No. 1 below
Psychrophilic 22-24 16-20 8-16 65 75-80 400-500 1000

(Spring, autumn, winter)
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Table 2. Quality and Fruit body properties on cultivar of oyster mushroom (Pleurotus ostreatus)

. Diameter Length Diameter Fresh Ratio of 1st
Cultivar name of stipe of stipe of pileus weight Color of Quality” grade
(mushroom strain) ) pileus mushroom

(mm) (8/ea) (%)
Suhan No. 1 18.6+3.7" 49.5+5.5™ 69.3+14.5™ 20.5 dark gray +++ 23
Jiri wild type No. 1 20.5+3.3"™ 60.2+3.5™ 75.3£12.5™ 22.5 dark gray +++ 34
Chunchu No. 1 15.9+4.2™ 51.5£9.9" 55.7+13.4™ 16.0 gray ++ None

¥ Mean+SD : Values are means of triplicate. Means w1th different superscript within a column are significantly different
at the 5% level by Duncan's multiple range test. Quahty ++; excellent, +++; superior.
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Table 3. Comparison of a yield harvest by the different cultivar of oyster mushroom (Pleurotus ostreatus)

Waste  Humidity of

Corn pith Ca(OH . iald®
Medium P (OFD, cotton medium pH Cultivar Name Yield 2
(kg/60 m)

(%)

Suhan No. 1 692+45"

) Jiri wild 2

I 95 5 65 9 type No. 1 76050
Chunchu No. 1 540+35%

Suhan No. 1 656+48°

} Jiri wild ab

| 5 95 65 9 type No. 1 72050

Chunchu No. 1 512+39¢

“Mean=SD : Values are means of triplicate. Means with different superscript within a column are significantly different
at the 5% level by Duncan's multiple range test.

Table 4. Comparison of contamination rate by the different pH of non-sterilization medium

Final pH Medium Temperatgre Comp 1et19n Formation Contami-
Ca(OH), - 4 of mycelial of mycelial .
after humidity of pinhead nation
(%, W/w) . o culture culture ) o
30 min (%) (C) ( day)a) (day) (%)
6.0 11 60-65 24-26 35+1° 37£2° -
5.5 10 60-65 24-26 32+1° 35+1° -
5.0 9 60-65 24-26 30+1° 3241 -
45 8 60-65 24-26 22414 25+2¢ 50
40 7 60-65 24-26 22414 24+2° 100

IMean+SD : Values are means of triplicate. Means with different superscript within a column are significantly different
at the 5% level by Duncan's multiple range test.
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Fig. 2. Pattern on contamination, and mycelia spreading of Pleurotus ostreatus in medium of 20days after addition of 5%
Ca(OH); on the basis of dry medium. A: Extinction of 40% mycelia in medium, and none contamination above pH 10,
B: Spreading of 100% mycelia in medium, and none contamination between pH 9 to 10, C: Spreading of 100% mycelia
in medium, and none contamination at pH 9, D: Extinction of 90% mycelia in medium, and contamination between pH
7 to 8.




Fig. 3. Step of development from pinhead to furit body of oyster mushroom (Pleurotus ostreatus) in medium of 20 days
after addition of 5% Ca(OH), on the basis of dry medium. A: pinhead, B and C: fruit body.

Table 5. Change of temperature, humidity, pH, and culture day of Jiri wild type No. 1 (Pleurotus ostreatus) on the

different medium thickness

Growth condition of mushroom

Medium leti )
thickness T Mediun humidi H of y Completion Formation
emperature ediun humidity — pH of mycelia of mycelial culture of pinhead

(mm) (C) (%) spreading >
(day)

26 65 6.5-7 20+2f 2042°

70-80 24 65 “ 2242 24+2°

22 65 “ 26+2% 28424

26 65 “ 25+3° 28421

90-100 24 65 “ 3043 33+2°

2 65 “ 333" 362"

26 65 “ 35+3° 39+2°

110-120 24 65 “ 40+3° 44427

22 65 “ 44+3° 47427

¥ Mean=SD : Values are means of triplicate. Means with different superscript within a column are significantly different

at the 5% level by Duncan's multiple range test.
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Table 6. Comparison of yield, harvest time, mushroom harvest, and mycelium culture completion of Jiri wild type No.
1 (Pleurotus ostreatus) on the different thickness of non-sterilization medium.

Medium Dry Completion of

Completion of

Yield(kg/60 m?)?”

thickness medium mycelial mushroom
(mm) (kg) Culture harvest 1t ond  3rd  4th  Total
(day) (day)
70-80 1200 22 50 438+ 4° 292+ 6° - - 730+10°
90-100 1600 25 65 420+10°  210+12°  140+8" - 770+30°
110-120 1800 35 95 480+11°  200£10°  120+9° 80+°  880+36"

¥ MeanSD : Values are means of triplicate. Means with different superscript within a column are significantly different

at the 5% level by Duncan's multiple range test.
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Table 7. Comparison of hardness of Jiri wild type No. 1 (Pleurotus ostreatus) harvested after cultivation at non-sterilization

medium. (g cm?d)
Pileus” Stipe”
Harvest Thickness
(cm) Hardness Yield value Hardness Yield value
0.5-1 26,850.9+ 8,396.5™ 37.0+16.3 C’75,312.2i17,519.3ab 134.8+58.2"
1-15 25,694.1+ 6,807.4™ 415+13.3" 36,514.9i22,569.3ab 128.9+79.7™
1st 1.5-2 24,2822+ 3,704.6™ 39.9+ 8.4° 32,082.?)i20,396.4ab 171.8+73.0™
2.0< 21,150.3+ 4,181.1™ 37.1+ 3.6° 22,529.5+ 5,974.4° 240.9+69.8™
0.5-1 17,972.8+ 5247.1™ 43.3+12.0° 67,521.5+31,293.2° 236.0+64.1™
1-1.5 22,694.7+15,637.2" 385+ 8.3° 35,012.?)i16,429.2ab 198.6+86.8™
ond 1.5-2 14,476.4+ 2,86785™ 63.6x 5.6° 26,238.0+ 8,171.2b 216.0+68.6™
2.0< 21,284.7+ 7,745.3™ 35.5+ 9.4° 39,904.1#10,103.1b 200.6+90.9™

“Mean=SD : Values are means of triplicate. Means with different superscript within a column are significantly different

at the 5% level by Duncan's multiple range test.

Table 8. General composition of Jiri wild type No. 1 (Pleurotus ostreatus) harvested after cultivation at non-sterilization

medium
i . rud . rud rud lid i
Harvest thiscfllgrjliss Part of Moisture ;‘olieiil Lipid iﬂ?ere Ca:he ns1ca)tter Resig;? &
mushroom
(cm) (%) (mg)
115 Pileus 87.3 141 0.3 14 15 0.1 1.7
1st Stipe 79.1 11.0 0.2 3.1 1.1 0.2 9.7
152 Pileus 87.5 7.7 0.9 17 1.0 0.1 12
Stipe 78.3 3.7 0.6 4.5 0.7 0.2 59
115 Pileus 88.7 6.4 0.3 19 1.1 0.1 15
ond Stipe 78.1 2.5 0.2 3.7 0.6 0.2 7.1
159 Pileus 89.70 5.0 0.4 1.9 0.8 0.1 0.8
Stipe 84.67 3.2 04 5.2 0.5 0.2 47
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Aol 12k 8% mAlo] wokov, 1 99 F714Rl K,
Mg, Na, Cu, Fe, Mn, Zn> 22} =83t WAle] 497} &=
5 4 & Atk Ca(OH) A 2] FAadtulA|elx] 428k =
e A9 739 Ca 3 6.2 mg 107 gO.7 7]E9 At

HiAE olgsto] et “ElHA AZY] Ca E2 3 mg
107 goz 217 Zoj nale] £33 B3 Cadldow
oF 2320 &2 FEoI30Th

Al ke mERe Al Y] el o)
Ab e WA 57 1~159F 1.5~2 emE 755519
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12} et mAle] el opu|ieAt 92 Table 10114 1.
= HReh 2wl 2k A oAt 91 591 glutamate>
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histidine 7M1= &9sh, 1-1.5 em A7 %719 ZtellM
serine>phenylalanine>aspartate> methionine>tyrosine>
leucine>isoleucine>threonine>cystine =], 1.5-2 cm2
ARF- #7] 4] 79 cystine>serine>aspartate>phenylalanine>
methionine> tyrosine>threonine>isoleucine =¢]%{t}.

BRI - oAl SR 1-15 am #719] 7% glutamate
>glycine>alanine>valine>leucine>lysine>histidine>seri
ne>aspartate>phenylalanine>methionine>isoleucine>t
hreonine>tyrosine>arginine>cystine 01, 1.52 cm #71¢]
73 glutamatesarginine>glycine>alanine>valine> phenylalanine>
aspartate>histidine>methionine>isoleucine>leucine>thr
eonine>serine>lysine>tyrosine>cystine =°|3{t}.

WA St AR F 7P B op] Ak glutamate©] 3
3L 7P A o AR cystine©]Sl oL, SS1A 0= A o1
71 1.5-2 em®] %2 735 A|Y A2 ofn| Ak isoleucine©]
At

F oAkl %, A% #7)7} O 23 A% of
viak BEE dheto] e opv|ieAke] 79 glutamate>
arginine>glycine>alanine>valine 7H& 438k, 71 9
olk= leucine>lysine>histidine>aspartate>serine>phenylalanine>
methionine>isoleucine>threonine>tyrosine>cystine =°|

AT

Table 9. Mineral content of Jiri wild type No. 1 (Pleurotus ostreatus) harvested after cultivation at non-sterilization

medium (mg 10° g'l)
Harvest of Ca Mg Na
mushroom

1st 9.3x1.5 41.7+ 5.3 2.8+0.4 11.8+0.2

2nd 6.2+0.2 45.9+13.0 3.9+0.7 12.8+0.8
Harvest of Cu Mn 7n
mushroom

1st 0.07+0.2 0.2+0.3 0.032+0.008 1.04+0.21

2nd 0.07+0.2 0.4+0.2 0.033+0.009 1.11+0.02
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Table 10. Amino acid content in Jiri wild type No. 1 (Pleurotus ostreatus) harvested first after cultivation at non-sterilization

medium (mg kg, edible part)
Stipe thickness(cm)?” M ;
Amino acid 1-15 152 SET;I‘“)O
Pileus Stipe Pileus Stipe
Aspartate 19.6+ 23" 18.6+ 2.8™" 205+ 1.5%M 20.8+ 1.3 19.9+ 1.0g"
Glutamate 853+ 6.8 75.2+11.4% 845+ 53° 61.5+ 3.9° 76.6=11.1°
Serine 232+ 3.,0°fN 19.1x 5.1°%f8hi 209+ 2.480K 12.8+ 0.6M™ 19.0+ 4.58"
Histidine 26.7+ 2.1 21.0+ 3.2°cfeh 269+ 1.7°f%N 19.2+ 1.2fhik 233+ 3.8
Glycine 58.0+ 9.6° 46.3+11.3" 53.8+ 6.5° 31.8+ 2.0 4754115
Threonine 11.5+ 2.5™ 9.1+ 1.48% 133+ 0.7¢ 13.5+ 0.9M™ 11.9+ 2.1
Arginine 68.4+10.9° 612+ 9.2% 70.6+ 8.8 40.5+ 2.6° 60.2+13.8"
Alanine 38.1+ 7.9 36.1+ 8.1 353+ 4.3% 269+ 2.4°%%" 34.1+ 4.9°
Tyrosine 16.6+ 147%™ 8.2+ 228 144+ 134 7.3+ 0.51™" 11.6+ 4.6*
Cystine 24+ 02" 1.3+ 0.3 233+ 36.0% 0.9+ 0.1° 7.0+10.9"
Valine 37.8+ 4.9 30.2+12.3%% 358+ 4.8% 249+ 1.6 322+ 5.8%
Methionine 16.7+ 1.30m 13.1x 2.0 15.0+168™ 17.5+ 1.10* 15.6+ 2.0'
Phenylalanine 204+ 3.0 14.2+ 2.2 164+ 21"M 21.6+ 1.4 18.2+ 3.4"
isoLeucine 14.2+ 1.1 12.2+ 1.88% 129+ 1.7¢ 17.0+ 1.10K 141+ 2.19
Leucine 28.7+ 5.1°% 237+ 6.3%P8h 271+ 1.8°%" 152+ 1.67™ 23.7+ 6.0%"
Lysine 30.6+ 0.9° 21.7+ 4.3%" 285+ 63 12.5+ 0.8 233+ 8.1%"
Sum 498.2+63.1 411.2+83.8 498.8+ 87.1 343.9+22.9 438.0+75.0

¥ Mean=SD: Values are means of triplicate. Means with different superscript within a column are significantly different
at the 5% level by Duncan's multiple range test.

Table 11. Amino acid content in Jiri wild type No. 1 (Pleurotus ostreatus) harvested second after cultivation at non-
sterilization medium (mg kg, edible part)

Stipe thickness(cm)®”

Amino acid 1-15 152 Msej‘;a?f
Pileus Stipe Pileus Stipe
Aspartate 160+ 12™™ 149 + 3.6 15.9+ 0.2 17.5+ 3.7 17.9+ 1.6"
Glutamate 71.0+ 2.9° 63.7 +15.0° 733+ 7.2° 73.2+12.3° 77.8+ 5.8°
Serine 15.7+ 1.3%™m 10.0 + 455 16.5+ 3.0" 19.1+ 3.4%Mk 20.0+ 2.98"
Histidine 222+ .98 15.0 + 3.6 239+ 1.98"k 18.3+ 438"k 22.8+ 358"
Glycine 442+ 56° 26.0 + 6.2%% 427+ 89° 52.5+12.4° 52.1+ 6.7
Threonine 10,6+ 0.9 69 + 1.7V 10.0+ 1.0™ 10.8+ 1.7™ 10.9+ 0.6"
Arginine 51.7+ 2.9 322 + 7.7 60.6+11.1° 59.8+13.5° 63.2+ 3.9°
Alanine 30.0+ 3.5% 20.0 + 349N 27.0+ 4.0°" 37.3+ 7.6 35.0+ 5.3°
Tyrosine 14.1+ 0.8°™ 46 + 1.1 10.5+ 1.0™ 55+ 1.3™¢ 109+ 4.5
Cystine 2.0+ 0.1 14 + 1.3 2.1+ 027 1.5+ 0.4™ 2.0+ 0.4
Valine 29.7+ 3.6% 183 + 4.4%fM 30.6+ 4.8 39.3+ 9.2° 36.6% 4.0°
Methionine 14.0+ 2.54™ 6.8 + 1.6 13.1+ 1.3 16.6+ 3.6™ 15.8+ 1.8
Phenylalanine 153+ 0.94™ 74 + 18" 15.7+ 1.5™ 19.4+ 3.1%Mk 18.8+ 2.28"
isoLeucine 12.0+ 0.7™ 6.3 = 1.5" 12.3+ 1.2™ 152+ 2.47Km 14.1+ 1.3"
Leucine 24.7+ 365" 13.1 + 3.2%" 233+ 3,08k 27.8+ 5.8 27.0+ 2.5%"
Lysine 22.7+ 1.4 11.90+ 2.9 24.7+ 8.0 28.8+ 9.8 285+ 2.59°®
Sum 402.4+32.5 4426 +635 498.2+58.2 470.4+94 .4 453.4+40.9

“Mean=SD: Values are means of triplicate. Means with different superscript within a column are significantly different
at the 5% level by Duncan's multiple range test.
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