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Improvement effect of total nitrogen and amino acid content in
spent mushroom substrates by bacterial treatment

II-Sun Baek*, Jeong-Han Kim, Yong-Seon Lee, Bok-Eum Shin, and Young-Soon Lee

Mushroom Research Institute, Gyeonggi-do Agricultural Research & Extension Services, Gwangju 12805, Korea

ABSTRACT: This study was conducted to reuse spent mushroom substrates (SMS) of Pleurotus ostreatus and improve their
nitrogen content by bacterial treatment. Two kinds of bacteria were used to investigate the increase in total nitrogen (T-N)
content. Bacillus sp. (GM20-4) was isolated from SMS of oyster mushroom, and Rhodobacter sphaeroides (RS) was obtained from
Gwangju Si Agricultural Technology Center. SMS samples were collected from three oyster mushroom cultivation farms located in
Gyeonggi-do province, Korea. When dried SMS was inoculated with 30% culture broth of GM20-4 and RS and incubated at
room temperature (25+2°C) for 5 days, T-N content increased. To investigate the T-N content of other SMS, three dried SMS
samples (A, B, and C) were treated by the same method using GM20-4 and RS. As a result, the T-N content of sample B was
20% higher than that of the control, whereas the T-N content of samples A and C increased to 17% and 12%, respectively. The
change in T-N content by bacterial treatment of wet SMS was slightly higher than that of the control. The changes in amino acid
content were also found to be higher than those in the control in all SMS samples by GM20-4 and RS treatment. Aspartic acid
and glutamic acid contents were the highest among all amino acid compositions. Especially, the aspartic and glutamic acid
contents of sample B increased by 2.9 folds higher than the control.
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0.1 gZ 6N HCI €9 25 mLE 73t § A|@d 3o A
110°CollAM 24417 7hsll AT, 7Hiell = 22 o
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Zol7h Y™, TN T2 1.46~1.84%2 F7PEE o
& Zpo|7h AR eH ol= X AR s L] A7t FHol
w2 xpo|2 Ho] Xt} pHE 4.8~4.92 Als7} 7ol X}
o]7} ¢l tH(Table 1).
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GM20-4= SE5uix23E 289 452 Bacillus

Table 1. Chemical properties and substrate composition in the spent mushroom substrates(SMS) collected from three oyster

mushroom cultivation farms

Szrbr/llpsl ¢ z)ﬁ)c) ?%I;I C/N (IPOI:II) Substrate composition
A 47.5 1.84 25.8 49 poplar sawdust + beet pulp + kapok seed meal + cottonseed meal
B 474 1.46 325 4.8 poplar sawdust + beet pulp + kapok seed meal
C 47.8 1.62 29.5 49 poplar sawdust + beet pulp +?cottonseed meal + cottonseed hull
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Table 2. Cultivation condition of the two bacteria used in the spent mushroom substrates(SMS)

Temperature Growth times

Aeration Living cell numbers

Bacteria C0) pH (hn) Media (vvm/l/min) Light (cfu/ml)
GM20-4 28~32 7 18~24 LB, TSB 0~0.2 - 10°
RS 30~35 6~7 48~60 LB 0.5 3~6um 10°

(300~6801ux)

* GM20-4 : Bacillus sp., RS : Rhodobacter sphaeroides.
- : do not needed.

Bacillus sp. GM20-4 Rhodobacter sphaeroides

Fig. 1. Colony morphology of the bacteria used in this study.
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Table 3. Change of T-N content according to the addition amount of bacteria and treatment days in dried SMS

T-N (%/days)

Treatment”

0 5 10 15
C 2.55¢ 254 a 2.59 ¢ 233 ¢
D-SMS + GM20-4 10% 2.66 b 2.98 bc 2.59 ¢ 234 ¢
D-SMS + GM20-4 30% 2.77 a 3.05b 2.72b 231 ¢
D-SMS + GM20-4 50% 2.79a 3.07b 2.65 bc 232¢
D-SMS + RS 10% 2.60 bc 2.71d 2.70 b 2.63 a
D-SMS + RS 30% 2.63 be 2.80 cd 2.79 ab 2.58 a
D-SMS + RS 50% 2.68 b 2.85 ¢ 2.87 a 2.60 a
D-SMS + GM20-4 10% + RS 10% 2.62 bc 2.82 ¢ 2.55¢ 2.26d
D-SMS + GM20-4 30% + RS 30% 2.79 a 313 a 2.82 ab 2.61 a
D-SMS + GM20-4 50% + RS 50% 2.79 a 3.16 a 2.74 b 2.45b

* D-SMS : dried SMS.

® Values with different letters are significantly different atp<0.05 by DMRT.
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Table 4. C/N ratio according to the treatment of bacteria in wet SMS(A, B and C)

Sample® Treatment” *([;)(); ?;/OI\)I C/N Crud?o/f )r otein
SMS A C 47.5 1.85 25.7 11.6

T 47.1 1.92 24.5 12.0
SMS B C 47.4 1.46 32.6 9.1

T 46.9 1.58 29.7 9.9
SMS C C 47.8 1.62 29.6 10.1

T 47.5 1.73 27.5 10.8

* Sample : collected SMS from three different oyster mushroom cultivation farms.

® C: dried SMS + molasses 3%.
T: wet SMS + GM20-4 30% + RS 30% + molasses 3%.

ZESH|X| O|ME X2|0] 2|5 T-N, T-C &2 5}
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gere] WelE AR A3 Av 1.85%014 2.16%=
17%p S7FIAAL BE 1.43%14 1.72%, C= 1.63%°]
A 1.82%=2 22 20%p, 12%p S7HESITh 22 2l&) ¢/
NH 7} 13%~19% 743195, Zeh shae T.Ng =
7}2 Qe Ax 16%p, BE 21%p, C= 12%p S7H ATt
(Table 5).

Table 5. C/N ratio according to the treatment of bacteria in
dried SMS(A, B and C)

T-C T-N crude protein

Sample® Treatment” %) %) C/N %)
SMS A C 47.7 1.85 25.8 11.6
T 46.4 2.16 21.5 13.5
SMS B C 47.7 1.43 334 8.9
T 46.2 1.72 26.9 10.8
SMS C C 48.2 1.63 29.6 10.2
T 46.9 1.82 25.8 114
* Sample : collected SMS from oyster mushroom cultivation farm

® C: dried SMS + molasses 3%
T: dried SMS + GM20-4 30% + RS 30% + molasses 3%
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2 ALY, glutamic acid®= A2l FA 2T
Bk 32%57F8ke] 37.1 ppmellA] 49 ppm O EAFE 9L
o}, valine= 2] -ollA FA 2| 7R} 31% S7H6Ie
isoleucine®} leucine GA] Tl 2+t 26%, 21% =
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o AAA 2 opn|iAt o]l AA Frlek=H, ole
Tl o] AE T/t Hrb e A A
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A A Jow, =27 FoX Bacillus sp.oll 28 L&
T ggeolnAito] F7HE oM (Lee ef al., 2012), ¥R

of &A= Bacillus sp.oll olall H=173 &g AF]
o=t S A5 Fe] A Ko okt st
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R 3t (Baeg et al., 2015). WEkA GM20-4(Bacillus
sp.)2} Rhodobacter sphaeroides®l] 23+ 4=z 2] o}
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Fig. 2. Analysis of amino acid content according to the treatment of GM20-4 and RS in dried SMS.
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