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[Abstract]

In this study, we developed a "Korean-style button mushroom cultivation Compost post-fermentation
system." The purpose is to increase farm income by reducing the labor force of button mushrooms
farmers and shortening the production cycle. The "Korean-style button mushroom cultivation Compost
post-fermentation system" was designed to reflect the reality of domestic button mushroom farmers. By
reducing the temperature difference of the fermentation Compost in the fermentation system, the
company produces a button mushroom Compost that ensures uniform quality. As a result of the
performance experiment, the working time of the Compost post-fermentation system was shortened by
40 hours. The number of aerobic bacteria and actinomyces that help the button mushrooms Compost

increased. Filamentous bacteria that deteriorate the quality of mushrooms have been sterilized.

» Key words: button mushrooms, Compost button mushrooms, The compost post-fermentation system,
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I. Introduction
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Fig. 1. The area and production of button mushrooms.
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II. Related Works

1. The production process of composting
button mushrooms in Korea
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Fig. 2. Domestic button mushroom Production Process.
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2. Development of self-propelled windrow
turner for button mushroom compost
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III. The composition of the Compost
post-fermentation system

1. Requirements for composting button
mushrooms
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2. Composition of Compost Post-Fermentation
System
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Fig. 5. compost post—fermentation system
configuration diagram.

= FEoHA Hix] 8a AR Ak RS
1ot o] 62A =2 Aledect. A, AlAE W BiA]
S Yo 2= =22 27)et UAPE ek 8iA] Yol 371
o 2k AlMo] 2E=HARL 3°C o]l wi7HA] AlegE o,
HiA] 225 44~46°C7HA] BEe} st oldl, F71eet
e Adz 2PN ARV R 7] FHE o
st 2= 270t 2/, 2k FESHS ol HiKIE
56°C ooz 7P| st 9jf7] FmE 5%, A
25 10% ol fAlstL 7] =8 W £=5 So&H:

Table 1. Korea-style button mushroom compost post-fermentation system operation sequence.

Target . N
. Duration Determination of the
Step Name Intermediate process temperat NH3
. (h) end
ure (°C)
Temperature | Air circulation fan to the maximum diffl—:]:nttzzmbz(i\:\iz;ethe
1 P . - Adjust the temperature with external air and| 44~46 | Within 12h .
leveling circulating air dampers three thermometers in
9 P compost is within 3°C.
- Keep the outer air damper within 5% and .
raise the oxygen above 10% Composting and
2 L . 56 higher | Within 12h| internal temperature
temperature |- Reduce the speed of the air circulation fan above 56°C
- Maintaining a temperature rise of 1.2~1.5°C/h )
- Maintaining 56~60°C and above 10% oxygen
- When oxygen is low, open the external air
damper and operate the air circulation fan 250
Low-temperat o o .
- When it's above 60°C, open the external air ~
3 ure L ) 56~60 8 After 8 hours.
sterilization damper and operate the air circulation fan 600
- When the temperature is below 56°C, the ppm
external air damper is less than 5%, and the
speed of the air circulation fan is reduced
th ti
4 reduce the Lower temperature at 2~3°C/h 14 41~8 Compos |.ng .
temperature temperature is 44°C
- Maintain 46-49°C - Ammonia 5
5 Conditioning o 44~46 | Within 50h | concentration is within
- More than 10% oxygen ppm
S5ppm.
reduce the Composting
6 25 . .
temperature temperature is 25°C
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Table 2. Standard for testing apparatus of
"Korean-style button mushroom cultivation compost
post-fermentation system".

standard 2,700%3,400%6,200
Internal standard 2,300%2,500%5,300
Insulation 100mm urethane

Installation at the bottom of the
fermentation system
Air volume 3,780CMH, static
pressure 380mmAq 3.7kw

® 200mm

Plenum chamber

The fan capacity

Diameter of the
circulating tube

Circular air damper, External air
damper
Monitoring and controlling on
the Internet

Damper type

Remote monitoring
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3. Control and monitor the Compost
post-fermentation system
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Fig. 6. Web and app of composting and fermentation system.
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Fig. 7. Web and app of composting and fermentation system.

IV. Performance test of Compost
post-fermentation system

1. The temperature comparison between

Compost Post-Fermentation System and

conventional post-fertilization composting
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Temperature change of fermentation system in the tunnel
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Fig. 8. Temperature change in compost post—fermentation
system

Temperature change of conventional femaentation system in
the growing room
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Fig. 9. Temperature change in conventional
post—fermentation system in the growing room.

2. Bacteria comparison between Compost
Post-Fermentation System and conventional
post-fungal composting
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Table 3. Bacteria test result.

Bacteria conventio System
nal
Aerobic (107cfu/g) 1.1 8.1
Germ | Thermophilic| (106cfu/g) 27 8.3
Fluorescent | (103cfu/g) ND 3
Actino | Mesophile | (105cfu/g) ND ND
myces | Thermophilic| (106cfu/g) 4.7 22
fungus (103cfu/qg) 49 ND
Mold
green mold | (103cfu/g) 0.3 ND

V. Conclusions

S FHOIA A B FUE AlARS TEA
Q1 Al wA] AYatol] u]sh e wlx|o] AJAF Alzko] of 40
AR R A B A BEE 4 :

oAl A5 B3-S e 271 R

4
)

2,

o

=2

Oz
o
oz
n
fijlo
T
==
(o]
—
ol
—_

7, JHoluA BUS AT AL 2
Solu o] B L TS F7IA1Z 4 ULk SRt
= Qolu A A ulx] $a AARo] Fmet &
© Aoi7t oYL, vix| S A|ARle] 37|12 WA
S ) B 54 AT AT Was} 9L ol
ACKNOWLEDGEMENT

This work was supported by Rural Development
Administration Research Project(Development of
small tunnel system for fermentation of button
mushroom culture medium, PJ014361012021).

REFERENCES

[1] RDA, “Agricultural Technology Guide 9. - Edible mushrooms”,
Human Culture Arirang, pp.125-150, 2020.

[2] Csjhune, “Field research of cultivation technique for stable
production of common mushroom”, Journal of Mushroom Science
and Production, Vol. 8, No. 3, pp. 122-130, September 2010. DOL
https://www.dbpia.co.kr/journal/articleDetail’nodeld=NODE1010
4255&language=ko KR

[3] Ministry of Agriculture, Food and Rural Affairs, https:/lib.mafra.
go.kr/Search/Detail/48112?key=%EC%A3%BCY%EC%9A%9%4%E
D%86%B5%EA%B3%84



A Study on the Development of "Korean-style Button Mushroom Cultivation Compost Post-Fermentation System”

189

[4] Mgchang, “The causes of production decrease in button mushroom
of Gyeongbuk province”, Journal of Mushrooms, Vol. 13, No. 3,
pp. 157-162, September, 2015. DOI : http://dx.doi.org/10.14480
/IM.2015.13.3.157

[5] Ybyoo, “Development trend of the mushroom industry”, Journal
of Mushrooms, Vol. 14, No. 4, pp. 142-154, December, 2016. DOI
: http://dx.doi.org/10.14480/JM.2016.14.4.142

[6] Csjgune, “Field research of cultivation technique for stable
production of common mushroom®, Journal of Mushroom Science

and Production, Vol. 8, No. 3, pp. 122-130, September, 2010.
DOI : https://www.dbpia.co.kr/journal/articleDetail ?7nodeld=NO
DE10104255

[7] RDA, http://m.rda.go.kr/mobile/img/video/pdf/video 8.pdf

[8] Ygkim, “Study on new casing materials of Agaricus bisporus”,
Journal of Mushrooms, Vol. 16, No. 3, pp. 147-154, September,
2018. DOI : http://dx.doi.org/10.14480/JM.2018.16.3.147

[9] Cjlee, “Medium characteristics during the outdoor-composting
stage of medium preparation with a prototype medium turner in
button mushroom cultivation®, Journal of Mushrooms, Vol. 16,
No. 1, pp. 45-50, March, 2018. DOL: http://dx.doi.org/10.14480/
IM.2018.16.1.45

[10] Hjpark, “Development of self-propelled windrow turner for button

mushroom compost”, Journal of Mushrooms, Vol. 16, No. 4, pp.
250-256, December, 2018. DOI: http://dx.doi.org/10.14480/JM.20
18.16.4.250
[11] Bkyu, “A Study on the properties of mushroom compost produced
by different methods for the development of a self-propelled
compost turner”, Journal of Mushrooms, Vol. 15, No. 3, pp.
150-154, September, 2017. DOI: http://dx.doi.org/10.14480/TM.
2017.15.3.150
[12] Hkkim, “Study of the composting method using wheat straw on
Agaricus bisporus cultivation”, Journal of Mushroom Science and
Production, Vol. 8, No. 1, pp. 33-36, March, 2010. DOI :
https://www.dbpia.co.kr/journal/articleDetail’nodeld=NODE101
04613
[13] Syrho, “Development of the Insect Smart Farm System for
Controlling the Environment of Protaetia brevitarsis seulensis”,
Journal of The Korea Society of Computer and Information, Vol.
24, No. 12, pp. 135-141, December, 2019. DOIL: https://doi.org
/10.9708/jksci.2019.24.12.135

[14] Syrho, “Performance Evaluation of Smart Breeding Device for
Edible Insect Based on Information and Communications
Technology”, Journal of Knowledge Information Technology and
Systems, Vol. 15, No. 6, pp. 1135-1142, December, 2020. DOL:
http://dx.doi.org/10.34163/jkits.2020.15.6.020

[15] Jykim, “Investigation of Heavy Metals, Residual Pesticides and

Nutrient Component from Agricultural By-products Imported as
Medium Substrates for Mushroom Cultivation”, Korean Journal
of Environmental Agriculture, Vol. 36, No. 3, pp. 217-221,

September, 2017. DOI : https://doi.org/10.5338/KJEA.2017.36

3.24

Al

Authors

Si-Young Rho received the B.S., M.S. and
Ph.D. degrees in Computer and Information
Engineering from Kunsan University, Korea,
in 2007, 2010 and 2016, respectively Dr.
Rho joined National Instiute of Agricultural

Sciences, Korea, in 2016. He is currently Post Doc. in the

Department

of  Agricultural

Engineering, RDA. He is

interested in smart Farm, ICT Standardization, and Forensic.

‘;,

Kang-Su Kwak received the M.S. and Ph.D.
degrees in Crop Science

Japan, in 1993
Kwak

Development Administration, Korea, in 1999.

from Nagoya
1996,
Rural

University, and

respectively.  Dr. joined

He is currently a senior researcher in the Department of

Agricultural

Engineering, RDA. He is interested in

development of the smart farm of open field crop plants.

Hyun-Dong Lee received the B.S., M.S. and
Ph.D. School
Kyungpook University, Korea, in 1993, 1995

of Food Engineering from

and 2000, respectively Dr. Lee joined Rural

Development Administration, Korea, in 2000.

He is currently a Senior Researcher in the Department of

Agricultural Engineering, RDA. He is interested in smart

Farm, ICT Convergence, and ICT Standardization.

d h

B.S. in
Agricultual machinery from Seoul National
M.S.

from Seonggyunkwan Universtiy, Korea, in

Byeong Kee Yu received the

University,

in Agricultural machinery

1992, 1999. respectively. Yu joined Rural

Development Administration, Korea, in 1992. He is currently

a Researcher in the Department of Agricultural Engineering,

RDA. He is interested in Mushroom Smart Farm,



