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ABSTRACT: The changes of microflora and chemical characteristics during fermentation process of cotton waste
for oyster mushroom cultivation were investigated with 5/ bench-scale reactors placed in an incubator at different
temperatures {40, 50 and 60°C), Cotton waste was wetted to 70% moisture, and air flow rates to the substrale
were 50, 100 and 300 cc/min. In processing of composting, the mesophilic bacterial population decreased sharply
but thermophilic bacterial population increased. In case of fungi, both mesophilic and thermophilic population
decreased. The daily CO, evolution showed little difference in all treatments, while NH, dropped sharply after 3
days. The desirable composting temperature and air flow based on the mycelial growth of oyster mushroom were

50°C and 100 cc/min, respectively.

KEYWORDS:

SERALE aiA] AR, ARIE, A AR D £ E
o] 3¢ g2 AA AET ok ez e
HAL ARS8 IFFe| AL 2AGE o2 HA
A 1A 2035 Tolt} o] AL SR Lk
2 A e Aelg Fs| e mEe] FHaksl,
o|E8] Fger £4, Iiﬁ-ﬂ HE7F FkEo] BAAS
of A&tel A Hedzl= WFe) aa]-/ﬂﬁh'/]*(Rand]e and
Flegg, 1978; Miller ef al.,, 1989). & Alzw WA= HA4l
Afols o294 Fad YAsks dags A e,
OﬂOJ/QO] 1:4_.4. u'l;\g—_.;ﬁ]-/’qm o) _A—Oc]ﬁ]{]— o] ]6}. ATED
e HEANE F Farol §A o8 F sl R %
B2 2=, B et gEuolalrt Falsz] grol b
Al g H33 FHel2 WE@Ee) vEhH (Stolzer and
Grabbe, 1991), 60°C ©]°de] 212} Br| A EA el 2]siH
5 el dsE ¢ e Aog 47A 2ti(Ross and
Harris, 1983a).

WA o) & Fof MYR nAEATE A5G o
2%2A (Sparling ef al., 1982) A2 3 9Ale) <

A=

de= olgd & Uti(Barron, 1988; Sparling er al.,
1982), ARt ew =pleH Al w2] LE= 60°ColA 6~8

*Corresponding author  <E-mail; hyweon@rda.gokr»

105

Microbial flora, Mushroom composting, Oyster mushroom

AlgE Agstal, 50-35°CHA 3447 FHA S Flo
Fadolth@ F 1989) HuAe] gz e] el

el @Agel €A Gael We) A 45,
Ay AL e RreE 60°CHA AF 3l
o] -2ghn], AR AlZRE g 1287 ) F1E ofES Heg

l

RyEohd 5, 2002). =5 28 AaEchs 13 A
ol Tov FHWEE 3= F4w 238 AR &

WE A0 2 dehdth 28y selelEs W Es 7]
BHoR ofFoluAl Hysls S4slME ofof oiFt
gt a}-\?ﬁ HEZ} o|FofAlA] @& Aejolvh 53
FEby F EERd d ujalEAe] Halel sk A+
A2l gl= }Jz—]o]q £ g Hrse] ‘j‘iﬁ%‘ﬂ'ﬁoﬂ
#AE Aoz A 3 Bre SEG, wepa B

A PRV st AREE 4450 ﬂ“’m
upgjg.n F o],] Tl ke niAl A nl el

ofp

il

=

e rlr
Loz



106 THE KOREAN JOURNAL OF MYCOLOGY, 32(2), 2004

Alr fitter

NaOH
rellet

Silicagel
crvstal

CO> lap  NH; trap
Ar purmp

Fig. 1. Schematic diagram of bench scale fermenter.
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Fig. 2. Change of temperatures in substrate during {ermentation at different termperatures and air flow rates.
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Table 1. Change of moisture, pH, NH;-N and C/N ratio of
cotton wastes fermented at different temperatures and
aeration rates

Fermentation Air flow rate (cc/min)

temperatare (°C) 50 100 300
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3. Daily CO, production during fermentation process at 40°C {a), 30°C (b) and 60°C (c).
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Fig. 4. Accumulative CO, production during fermentation process at 40°C (a), 50°C (b) and 60°C (c).
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Fig. 5. Daily NH, production during fermentation process at 40°C (a), 50°C (b} and 60°C (c).
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Fig, 6. Accumulative NH; production during fermentation process at 40°C (a), 50°C (b) and 60°C (c).
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Table 2. Microbial population in the cotton wastes fermented for 6 days

Fermention Bacteria Fungi Actinomycetes
Microorganisms -
emperature Anaerobic Aerpbic Anaerobic Aerobic Anaerobic Acrobic

40°C 72" 8.4 4] 1.8 5.7 7.9

Thermophilic 50°C 6.6 8.3 2.1 2.6 6.2 8.5

60°C 6.3 2.6 0.7 0.7 5.1 82

40°C 7.5 73 29 3.3 2.1 29
Mesophilic 30°C 7.3 7.3 20 1.3 0 0
60°C 7.8 7.4 L3 1.5 0 0

Log no. of cfwfy dry weight.
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Table 3. The percentage of bacterial isolates showing optimal
growth at different temperatures

The percentage of bacterial isolates

Isolates showing optimal growth
20 30 40 50 60
Mesophilic 6 14 37 38 4
Thermophilic 1 5 g 68 17

Table 4. The percentage of fungal isolates showing optimal
growth at different temperatures

Optimal temperature (°C)
25 30 35 40 45 50

Isolates

Mesophilic 25 33 27 10 5 0
Thermophtlic 0 0 3 0 36 62

Table 5. Mycelial growth rates (cm/10 days) of oyster mush-
room in fermented substrates at the different tem-
peratures and acration flow rates

Fermentation ~ Mycelial growth at air flow rates (cc/min)
temperature {"C) 0 50 100 300

40 8.1x0.1%  9.6+0.1 9302 9.7+0.2

50 73x09*%  92+0.1  109x0.3 107102

60 0 7.320.7 8303 74204

*Mean of three valuessstandard deviation.
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