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Changes in the characteristics of the fruiting body of oyster
mushroom (Pleurotus ostreatus) according to the nitrogen

content in sawdust media
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ABSTRACT: This study was conducted to elucidate the optimal nitrogen content for each variety of oyster mushroom (Pleurotus
ostreatus) by investigating the change in the characteristics of fruiting body according to the nitrogen content of the sawdust
media, and to use the results as the basic data for cultivation of high quality oyster mushroom. The nitrogen content was adjusted
to 1.3%, 1.6%, 1.8% and 2.3%, and at each condition, mycelial growth was observed, which showed that the nitrogen content
did not affect the rate of mycelial growth and density substantially. In the investigation of the characteristics of fruiting body, at
the 1.8% nitrogen content, Chunchu No.2 showed the pileus diameter of 27 mm, and the stipe diameter and length of 11 mm
and 61 mm, respectively, and the measurement of its color values revealed that the brightness of the pileus and the stipe was 31
and 80, respectively, offering the best commercial value, and yielding 25 valid stipes, which was the largest number. Likewise, at
the 1.8% nitrogen content, Heuktari also showed the excellent growth characteristics including the pileus diameter of 29 mm and
the stipe diameter and length of 10 mm and 68 mm, respectively, and the superb color values of the brightness of 37 at the
pileus and 78 at the stipe. Moreover, the number of valid stipes was also found to be the highest with 19. In terms of
morphological characteristics such as the pileus diameter and color, Soltari also produced the best mushrooms at the 1.8%
nitrogen content and the number of valid stipes was high with 22. In summary, irrespective of varieties of oyster mushroom, high
quality products could be cultivated at the nitrogen content of 1.8%.
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(Agaricales), =E}2]Z}(Pleurotaceae), =E}2]&; (Pleurotus)©l
ol HAleE AAA Fxstal o, St
A 7P ol ApiEe FEoE A ATHOh et dl,
2015, Oh et al, 2017). =EFIHALS w57 & st

ot #dg FEH 7 WAS Aiksh] Sl
B2 A7 R Eo] 23 Qth(Lee er al, 2019). =E}

A wiAE w9, F3E, w7t 5 Akl 2 A
S8 WA ol o) ZEaliEo] WAL Aufel] o] &= =)
(Moon et al, 2012), F71NA AR &3k Q&5 AL
SowA Fifo] Hadte A9 PAs|E gt
(Jang et al, 2014).
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Table 1. Sawdust media composition with nitrogen content.

Total Nitrogen

Substrate ratio(%)

contents(%) Poplar sawdust Beet pulp Cottonseed meal Corncob Wheat bran Rice bran
Control
(1.8120.06) >0 30 20
T1
(1.3340.08) >0 30 10 10
T2
(1.59:0.05) >0 %0 10 10
T3
(1.79+0.05) >0 25 25
T4
(2.37£0.17) 45 20 30 >
£ A2hE 59 F 4% 9 oWt 939 SR B of AxY 4 A3} Fo WA skl A A
LIS Back o al, 2019, AP AEHPE UL 5 AT WA FRUY S ) AR il WakE S
Sto] el Al FabaA o] A AAadks skl FAa A3F9aL, CNEA 7] (Vario Max, Elementar Gmbh)E ©]
grakoll o3k A A gl A3 % op4] J FEA o Bk WA W F Ao B G E4s ¢
AL ek w2 Aol = LE‘rE]H%“ RS 918l A NES ARSI
S5 F5E A A dadEgs :rLUﬂ afo] 77
FAFE0] T MRS Addete] EE =ERHA A EAEEE B XA
S % 7|2A R A A7E FHsE g AEA RS flal FuhA] A EE AadEEE &6t
o] RIS 68% W= 243 H 850 ml polypropylene
Mz 2 S8 ol A3 gt oz Tolx ujAS Azate] ARl AL
E3loith. Axg viAE 121°ColAM 9087 F1qtabsh
SAZF T 23°C W= YRt § S-S AT, wdS =
& Aol AR RN FARTE S STl = 25°C, §% 60%=2 2EE wkol ] 3047t wi kst
AR FE2TH SHLAS2 s WAl Eﬁﬂ‘ﬂ Att. wFesE WA 4718 & F ASHAE oF
2E KMCC(Korean Mushroom Culture Collection)w-5 ste] 71407871, AALAAANR7], 2715 A AAE

F21E12] 25 (KMCC01520)9F SE}2] (KMCC00463), £
2] (KMCC04940) 3775 o] 843l0] w2754 =g
Sazhere) vzl AN E st

3 AHHZE 1.3%, 1.6%,
1.8%, 2.3%(T1, T2, T3, T4ZE ZE3lo] wix| & A|z3}
A3 TR W Aol F2 AR v FUREE
E%E'“‘]/‘]H}(SG'Z V/V)o gg_o] SZELOE /\]64_0_ A
AlEFAtH(Table 1). ZH-2 20 mmx200 mmE ARSI S
o, Zhzre] Ao wAE F5k) AMbEsy 3
& AT 5 25C WFAN WIS 79 VAL 2
A ASAOIE SHEANT, FAURE {o R 2A)
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THAA SHElN SMAN

A4S E 2| X3 vl x]oA] A E =gl uAl =24
AE Feate] FeA —E—/‘Véxé% stk AU go=
= 2o 72, AR, A 9 FA 283 o] do] ¥ &
71& Caliper(Mitutoyo Digital Calipers)E AFHE-slo] 274
SR, 7k o] A== A=A (Minolta Chroma Meter,
CR-400)E A}&-3le] Lab¥E ZAsIom, 1 9 3§
g2 542 wd94eE AFRAE RS (FER1SH,
2012)°l &3] skt

ofn| it MEEA
e WA ofn|izit B2 HPLC-FLD(Waters 2795
sepration module, Waters 2475 fluroscene detector)E ©]

KN
T

431932, AccQ-Tag for Hydrolysate Amino acid analysis
column(3.9x150 mm)< ARE-SIATEH. &7= 10% AccQ-
tag eluent A2} 60% ACN<S gradient modeZ ARE-3I31L,
Injection volumn-2 10 pl, FLD(A=249 nm, 36°C)E °]&
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Table 2. Growth and density of mycelium with nitrogen content.
T i Mycelial growth(mm/days)
otal N1troogen Varieties Y & Y Mycelial density
contents(%) Day 7 Day 14 Day 21 Day 28 Day 35
Chunchu No. 2 12 42 91 140 145 4+
Control -
(18140.06) Heuktari 18 56 94 117 145 +++
Soltari 19 55 97 139 145 +++
Chunchu No. 2 - - - - - -
T1 .
(1.3320.08) Heuktari 19 51 92 140 145 +++
Soltari 17 47 68 122 145 +++
Chunchu No. 2 - 29 69 108 145 +++
T2 )
(1.5940.05) Heuktari 16 54 107 145 145 +++
Soltari 16 46 85 121 140 +++
Chunchu No. 2 9 38 79 121 145 +++
T3 .
(1.79+0.05) Heuktari 20 60 107 145 145 +++
Soltari 21 56 90 122 141 +++
Chunchu No. 2 11 42 78 112 145 +++
T4 .
(23740.17) Heuktari 16 53 93 132 145 +++
Soltari 21 53 86 121 145 +++
* +++: high, ++: middle, +: low
R IO AAEEE WX Olsfar Wt 2o
Axgrre 24T A olslshy 54 2 2
SAI%42| He Table 33 AT, AR FEYFE A5 ALY
RE AP 38 o) WY FAEGlon BAAHE T200AM 73.7%E 7P BRI TN T1L6%R 7P vk
SPSS Statistics 19 Z223S ARgate] Axe] e @ o, AaFos AATH T300A 723%= SRl
FEFHAE Fepiom, Ao Heate] gk FAA 2 7HE =, T191AM 68.9%= 7 Wkt Akl u}

’d %2 Duncan®] t571%H (DMRT, Duncan’s multiple
range test)(Duncan, 1955)2.2 33t}

eI~

nlnl:

EHHIX| &lASHZHE FAMME ol
AATFE 1.3%, 1.6%, 1.8%, 2.3%= th2A A2t
EvhR|o| A FAA 2 UL E 3ol Axl 232359}
Sel, &ele] 5 2A4AsE s AL 2 A}
o|7F IAAL, MR 7|7HS HAaghol| AAIgle] SE

gl 3%, 232359 $EH|E 4771 Ao Fxug

ol 7} QAT FAFLE A AAdtepd e rEeld xjo)
7F §lo] =& Ux=E HStH(Table 2, Fig. 1). ol 7I

el 23 Terst A=A R Q8 5y AUbE
o 2 FAMS =7t =R A (Lee et al 2013),
b ArrEro] Ve s 4kl 23 g EdE
o] ERHA AR S-S A AL(Lee er al,
2011) BALE Ag-dzel o] MiAAE &of A A
AAEA T gl wel #FAMISe] Y-S Wethe

0
AL o % gIsich,

o)o)

J-Bslgke = o4, pH

s 212 FIaAT,

ZHA] ]
£ 0.6~0.88% A

Bl A5tk WA E| XJALR| o] HENN EMAN

Aagad wAE AR H“@EQ(Flg )% 54
FAF AFh= Table 49 2t} Aaghgo] wpe AHA o
e FE wE e 992 7 ‘l% 2 Flskalrt.
TN 5280k FERle Aol 1.3%04
L8%= 5715 A4 ¥ o] S7kstlar, A

28T 23%01 = vAgdAEel AEA e o 7 Bt
Bt SElE 24T 1.6%Y

Ao Z=slero
e T
95.7 g0 2 7P we s BYA T tE A

AMe s ST Ao T2 BolA it £52

3o A$ é_‘ifg}ak 2.3%8%1 T4olA 7re] A7|17F B+
SR, Zhe] Melw wiglo] 49272 T3 =gkl Bla)
Bo] dojxlon, F24T%E /2 T39 F873F 2570
o Hla] #A3] skt 7P e =EEH Aol
e wixle AT 1.8%¢ T3E 3t FAo)
272 mm, W 2723} Aozt Z+ZF 11.3 mm, 61.7 mm$i L,

M= AF} 7k Wgho] 31.76, tle] HE=3ke] 80.87
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Table 3. Changes in pH and moisture contents before and
after sterilization according to nitrogen content

sawdust e moisture
medium sterilization pH content(%)
Control presterilization 5.7 71.7
poststerilization 5.0 71.5
presterilization 5.2 73.7
T poststerilization 4.6 734
™ presterilization 6.3 72.0
poststerilization 5.6 68.9
presterilization 5.8 72.1
" poststerilization 5.0 72.3
presterilization 6.0 71.6
T poststerilization 54 70.5

&0l 7P st en a4 ERk 2570 = Tt
=i

el "AgEo] 1.8%3 T3oA 36.2 g2 WAl

19719] FEATE B th2 A Ao ¥

3l 2ol e ARIAE HAEIIAL, 2t 2170] 29.3 mm,

o) 273 Zo]7F 10.8 mm, 68.2 mm, M EFEO 2= Zlo]

37.19, th7} 78.062.2 $-F3l L, FEAFE 1970= 7}
B2 AL s

ZElele] A AagEro] 1.3% olstd uf B+t %

A g W Adolz Qlsto] Fdo] "olxle AHdAE

control

HAAZAL, FEAT g o7l = 7P Fdol 34d T2
o} T3¢ Hla) 16/MAE Haston, 1 9] Aidhek)
AMe AR AAAE FdskTh
Eastaid M E XA S| ofo| =it MEEN
A Akl mE wiR|elA A E ApE A o
o)Ak FAG A F oobv|it e EF25 e
T49} T304 1227.5+30 mg/kg, 1058.6+45 mgkgo & 714
=X, SEHElE T2¢ T304 1347.7+66 mg/kg, 13203
+45 mg/kg=ol9 L, £EFIE Control#t T27} 1343.1+
43 mg/kg, 1264.0+45 mg/kgC & & oju|izike] o st
FS BHATH(Fig. 2). ov:=qt A BAAAERE E5
259} SElY], &£El2] 5 phenylalanine®} methionine,
arginine, threonine, glutamic acid®] &24gaol AAIRlo]
2 ofrAt AR Bl e RS ZEa Ui, A
axghakel] ofs) ofmiAke] FTRG 7h4e] 73Rk HolA
SkQITtH(Fig. 3, Fig. 4, Fig. 5). ol= &5 ujx& 78t
o] A4S FX AFHE o Glutamic acid 5 °oF|=
Ak hgro] Z7}elqithe Bl (Back ef al, 2018)94= ThE
AFNE e, wiR o] AR 9 g 2pole} FF
o & Zo|2 & F Uth.

o=
it}

Fig. 1. Effect of nitrogen content on the development of fruiting body.
a: Chunchu No.2, b: Heuktari, ¢: Soltari
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Table 4. Characteristics of mushroom fruiting body with nitrogen content
Pileus(mm) Stipe(mm) Pileus color Stipe color Numb
Variety TS I.Wb(g) Yie‘(g) 5 - P ; P um‘ r
Dia. Thic.® Thic. Len. L a b L a b of Stipe
Control 184 110 234 2.7 7.7 67.6 39.08  2.11 474 64.19 035 9.26 17
T1 14.6 108.3 234 4.8 7.4 58.3 40.92 2.22 5.18 72.16 032 10.88 23
Ch
T2 182 117 209 32 67 636 4LI1 205 459 6667 037 10.06 17
chu No.2
T3 29.3 130.6 27.2 7.1 11.3 61.7 31.76  2.15 4.88 80.87 0.17 8.76 25
T4 314 120.1 332 54 15.4 48.5 49.27 286 828 77.77 159 12.22 3
Control  31.8 129.2 29.7 6.7 10.1 68.4 33.14 3.54 711 7285 1.73 1351 14
T1 26.5 119.5 25.0 54 9.3 58.8 31.57 3.34 6.08 78,57 041 9.30 12
Heuktari T2 31.5 95.7 24.7 4.5 7.5 72.5 38.14 273 6.08 72.05 140 1045 14
T3 36.2 112.9 29.3 6.7 10.8 68.2 37.19 3.06 7.78 78.06 1.03 9.68 19
T4 30.9 121.3 26.7 52 11.3 68.9 33.09 253 451 8120 0.67 10.29 18
Control  34.8 99.3 26.5 53 10.4 68.2 30.59 2.08 4.47 78.11  0.04 9.64 12
T1 30.6 99.3 254 4.2 11.1 57.5 3579 256 631 7640 045 8.10 6
Soltari T2 41.4 102.3 27.6 4.8 9.8 86.8 46.81 1.81 7.56 7823 041 8.33 23
T3 30.5 105.9 289 5.5 10.4 65.1 33.57  2.80 748 8441 079 857 22
T4 34.8 99.3 26.5 53 10.4 68.2 30.59  2.08 447 7811 0.04 9.64 12
*Treatment substrate, ‘Individual weight, °Yield per bottle ‘Diameter, “Thickness, Length
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