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ABSTRACT: In this study, the growth characteristics of Lentinula edodes were confirmed by bean sprout waste(BW) as an
alternative raw material for rice bran. The mycelium growth of Sanjo701, a major cultivation variety of L. edodes, was compared
between a medium mixed with 8:2(v/v) of oak sawdust and a medium mixed with BW 50% and BW 100%. The mycelium
growth in BW 50% was 13.5 cm. Compared to the control, BW 50% increased the diameter of the pileus by 1.6 cm.
Additionally, the length of the pileus decreased by 0.4 cm when comparing the growth of the fruit body. In contrast, at BW 50%,
the diameter of the pileus decreased by 9.6 cm and the length of the stipe decreased by 1.4 cm. According to analysis of the
constituent amino acids, BW 50% showed a lower overall nutritional content than the control, whereas BW 100% had a lower
amino acid content than the control. However, glutamic acid and aspartic acid, which are flavor-enhancing ingredients, were
observed at levels of 3.954 mg/g and 1.436 mg/g, respectively, in BW 100%. Therefore, if bean sprout by-products are efficiently
processed and utilized, it is believed that they will be beneficial to farmers as a substitute for rice bran and reduce the cost of

manufacturing substrate
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et al., 2021).
F Aol A AL JARE AA)
= FHTEEE o)&gk Al A7t F7skal k.
Al Aol vis) Auj7]7ke] Fol AFAAke]
7Fssi 71AI8E 59 o] AHEC] AUtk (Koo et al.,
2013, Noh et al., 2020). 3. FiiA = 5 Sy
e 8:2(viv)E AlSshe 497 AubE oA w7t
A5 AEH 270 2Ae] o] Bol Ao
& AHl7E dojd FEo] wom, AxAle] e
EFge W 7 88lo] AR EAlsE 59
TAFES 7KL AT} (Oh e al., 2017). ©]&E 3 o=
AR O 2 AREE = v el A7 A4 A5 o

A7l 23 MAAES B Foll AT (Lee et al.,
2015). H R7FE, A¥A], £557 5 dhagoz

A AREEE] S8l ks Aol 118 Fell T (Kim



et al., 2016).
TUES 7|5A4d0] o ohid gl vElRlFe] I
o7 4#HA Jdom™ (Chang et alet al., 2004), THHZ o]

5.4% SHrEo] Tt (Kim ef al., 1997). AyYATE Foh

£ YRS E&s] Qs T AL A T
e FuE S 289 AlEEA AlggsEe o
77} Atk (Rahayu ef al., 2019). £ dAFoxe A&
R WEAE FuE FAHES v giAIAIEA
&8 73S FRls] fle AES FaEiTt.
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S 6522%F A T test tube (30x200 mm)°l 65 g=
Y, Ida7|E ol&ste 121°Col 6087 Pk
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3L, 2 C 2710 A vttt FAMYE B AL
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SH)el Fate] WuoiZE]# 2 (Mitutoyo CD-15CPX,
Japan)E ©]8-3fo] ZA }8}@3} FHE FAG T A

dA e AeF 7

XHadA| Mool it 24

SAHEAZT)A 80°CellA 12*] 7k Eet AxE As
0.05 goll 6N HCl 1 mL & & AAE o, 24

AlZE 1 110°CollA Z4€ "]Ea‘ 7slste] 2
52t 80°ColM Az, HE¥ AE+E HITACHI L-
8900 Amino acid analyzer (HITACHI, Japan)S ©]&-3}<]
ofu]:zAkS- EAFIS T Coloring solutione  ninhydrin
solution (Wako, Japan)S ARE-3IATH 4] A ¥ Hitachi
custom ion exchange resin (HITACHI, Japan)S A3}
o A opr|iAte] ¥FEZZE amino acids mixture
standard solution, Type H (Wako, Japan)S AMS-3}3At}.
proline> 440 nmellA Z43IR o™ 1 99 16%52] ofv]
AR 570 nmell A 3 EE SR
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Al A 58S gRlsk] 98 AHEIAEE
kAt (Fig. 1). HETS BW 50%, 100% =12 +F
ARNE HEEI2E A3 79 71E tIETF 3.3 cm, BW

Fig. 1. Comparison of mycelium density and growth rate by
medium composition
A, Control; B, BW 50%; C, BW 100%.
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Table 1. The growth of mycelium according to incubation
days in mixed substrate.

Growth length of mycelium (cm)

substrate
7 days 14 days 21 days 24 days
Control 3.3" 7.1° 11.9°* 13.5"
BW 50% 2.7 6.0 1.7 13.5°
BW 100% 22° 54° 10.2° 12.2°

* Different letters are significantly different by DMRT multiple range
test (p<0.01).

Control : Oak sawdust:Rice bran(8:2); BW 50% : Oak sawdust:Rice
bran:Bean sprouts Waste(8:1:1); BW 100% : Oak sawdust:Bean
sprouts Waste(8:2).

50% 2.7 cm, BW 100% 2.2 cm, 149 7|5 &+ 7.1
cm, BW 50% 6.0 cm, BW 100% 5.4 cm, 21¥ 7]& ©j
Z7 119 ecm, BW 50% 11.7 cm, BW 100% 10.2 cm,
249 71F YRF 135 cm, BW 50% 13.5 cm, BW
100% 12.2 cm®]2tH(Table 1). 24¥ 71Fo2E x
o} BW 50%% tlset A4S BAAT, BW 100%= EH
2 thH] Aol Azt Zlo = SRIE T
eRgdolwAle] AAgolA tiFEs HAYoRA o
Agt Chutimanukul®] 379} bacto-soytones HAYo
24 olgate] HESOIHAY HAF AFEEE S8
Lee®| A7 Azpol|A] wiR Ao wet AR thE A%
ES Hof miR A 9] Afo]R Gl FaFS ol 747]
Z2 AAES B Aoz ATEHT} (Chutimanukul er
al., 2023; Lee et al., 1989).
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o} 7th, XA R 266 g, BW 50% 257 g, BW
100% 253 g, 2t 27 &7 58.0 mm, BW 50% 59.6
mm, BW 100% 48.4 mm, ¢ =7 tiZ 22.8 mm, BW
23.1 mm, BW 100% 21.5 mm& Uepltor, o] dol=
ZF 262 mm, BW 50% 25.8 mm, BW 100% 24.8
mm, % ¥ &+ 11.2 mm, BW 50% 12.8 mm, BW
100% 10.5 mm®] A7-S UEPATE (Table 2). BW 50%
£ 7ol vja) gAldoz B Y-S BAA T -
Aol 9.5 g AL S B}

oA A A A7HE FRol W AEY AT

A AP FTHe= WA A Jeot =k A
7} Y9I (Heo ef al., 2022). ¥ A7 % A Anj}

2 el FFE wrol AAA Aol th2A et
= ZAo= JotE, s WolmAle] A sUPEE 7t

7] 2 BiAA 5] &3 HERE sl AHEA Aol o
2t 437} vk (Lee ef al., 2020). WehA] 2 A9
BW 50%%E H7FS o AaAe] e SAo] v+
o] AA EAH A AHE Vel ZoZ Hol 1)
7 A7y 7FeE Ao g dE)

HHX| Z=Mof 2 XHALK| ofo] oA §H2F H|1
AHAA Q] Ao At BA A} 1652 Aok At
£ Table 33} Z+o] E1=Tt BW 50%014 valine thZ

Table 3. Amino acids in fruit body of Lentinula edodes in
mixed substrate.

Amino acid Control BW 50% BW 100%

(mg/g) (mg/g) (mg/g)
Asp 10.48° 9.84° 11.92°
Thr 6.69" 6.48" 7.33°
Ser 5.90® 5.61° 6.52°
Glu 20.34° 18.04° 24.29°
Gly 5.87° 5.48" 6.41°
Ala 8.81° 8.62° 9.85°
Val 16.70° 18.45° 19.30°
Met 221° 2.09" 221°
Iso 8.18" 8.70° 9.04°
Leu 11.89° 12.07° 12.91°
Tyr 3.79° 3.54° 3.97°
Phe 7.90° 7.59 8.88°
Lys 8.43° 8.07° 9.36"
His 3.04° 2.64° 3.46"
Arg 7.77° 6.54° 8.40°
Pro 5.15% 479" 5.49°

* Different letters in the same row differ significantly at p<0.01 in
the DMRT mutiple range test

Asp:aspartic acid, Thr:threonine, Ser:serine, Glu:glutamic acid,
Gly:glycine, Ala:alanine, Cys:cysteine, Val:Valine, Met:methionine,
Iso:isoleucine, Leu:leucine, Tyr:tyrosine, Phe:phenylalanine, Lys:lysine,
His:histidine, Arg:arginine, Pro:proline

Table 2. Growth characteristics of fruit body of Lentinula edodes in mixed substrate.

Yield Diameter of pileus  Thickness of pileus Length of Thickness of stipe
substrate .
(g/bottle) (mm) (mm) stipe (mm) (mm)
Control 266" 58.0° 22.8° 26.2° 11.2°
BW 50% 257° 59.6" 23.1° 25.8 12.8°
BW 100% 253° 48.4° 21.5° 24.8 10.5"

“*Different letters within the same column indicate significantly differences among treatment by Duncan‘s multiple range test (p<0.01).



Tl Hlgl 1.75 mg/g ¥ TS 7] Zo=E IRIES
™, glutamic acid= Z7-0 B3l §-240] gl A2
SRRIEATE BW 100%0114 2] Sk thz=7-l ¥]sl| valine
2 2.60 mg/g, glutamic acid= 3.95 mg/g =2 S Hol
M 27RO B S 7] A0 ® YEkit
Valine> Aol B7Fsst] S2ES Sl 433
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(Kim et al., 2017), glutamic acid ¥]A1] 7Ha ko]
&S Fohe 237 Aot (Zhang er al., 2021). 912 Az}
2 %3 dlx7el Hsl BW 100% H7FeE At
Valine3} glutamic acid®] $Hrgo] =2 02 Hol I
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AxE m7te] A Y8R FUE AR (BW)S
sto] ®ae] AFEALS SRl FhbrEsd
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7 2+ BW 50%, 100%%2 BWE 418 Eghjx]ol] %329]
T2 Al FFA 2k 7019 FAMYAS ek A3 o)
272 BW 50%2] #AMIEES 13.5 cm$le™, BW
100%9] FAREAEES 122 cm$l Ao E gelHct. #}
AR S Blagt A3 iz Bls] BW 50%= %t
o] AAL 1.6 cm Z718IEoH, tldol= 0.4 cm 74F
ATt 7 BW 100%= %te] 272 9.6 cm 74313
om, dlo] Zol= 1.4 cm FASIATH FAobr]eike]
A kol ofatH FFA] SHAA BW 50%= =T

of vlg] Ankx oz ko shekS Hol vhd BW 100%+=
el vla] Met R SRR 7HEUS Yl

s 7 Glusk depobr|=al sl Vale] 7t
3.95 mg/g, 2.30 mg/g =2 A& AT WA F
Ue S agor A 3 E8dvhd vt oA
AZA Bgo] 7Fse o2 HeZIn

&Ml =2
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