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Effect of sodium chloride on the growth, amino acid content,
and fragrance patterns of Pleurotus ostreatus

Sang-Chul Lee', Ha-Young Pyeon', Youn-Jin Park’, Tae-Seok Oh', and Myoung-Jun Jang'*

'Department of Plant Resources, Kongju National University, Gongju/ Cheonan/ Yesan, South Korea
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ABSTRACT: We investigated the effect of sodium chloride-associated abiotic stress on the development of Pleurotus ostreatus.
We examined the growth characteristics of fruiting bodies, constituent amino acids, and fragrance pattern to determine the effect
of culturing Pleurotus ostreatus on a sawdust substrate supplemented with sodium chloride in a dose-dependent manner.
Pleurotus ostreatus fruiting bodies exhibited an increasing tendency towards augmented yields when grown in the presence of
0.5% sodium chloride as compared with that grown in the control group. However, increasing the supplementation of sodium
chloride from 1.0 % to 2.0% resulted in significantly decreased yields of Pleurotus ostreatus fruiting bodies in these groups as
compared with that in control groups. Further assessment revealed the presence of 14 types of amino acids in the fruiting bodies,
including aspartate, threonine, serine, glycine, alanine, methionine, valine, isoleucine, leucine, phenylalanine, tyrosine, lysine,
histidine, and arginine, at lower levels in all the sodium chloride-treated groups than in the control group; except for glutamic
acid and proline. Similarly, fragrance pattern analysis of the Pleurotus ostreatus fruiting body by chromatography confirmed that
the intensity of the substances presumed to be octane compounds, to which the unique flavor of mushrooms is attributed, was
lower in all the sodium chloride-treated groups than in the control group.
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Ee}2] (Pleurotus ostreatus)= = A4+ 2 4| Fo]
71 B WA E (Lee ef al, 2021), W WAle] & A
A FEXEAS Baro] w=w 20199 152,853 =
olH, 1% “ElE]E 48,327 E22 oM ElE]|9
Arkero] 7P w2 Ao® ZAMARATH(Kim and Shin,
2021). T3 =elg]E 20199 715 = BAl A A o)
29%, A2k EEe] 29%E AFAIsPHA A A o] 7Y =Tt
3L 4 ) O™ (Ministry of agriculture, food and rural
affairs, 2019), =€lg]¢] A= F9S o]&-3F HA7}

FE ORI A, 2 T EEHEHel 8ol AREn
o] diEe] HolE BEY
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(Lee et al, 2018). = I
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= (Lee ef al, 2017) PR EZLHT 2A] Al
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U o] AshEs $Ho] Frtetal EY 9
= 2] o}(Lee et al., 2018), X
o GiEFTeel =3, HAAM ] ol&HE F
Hell= AshEFo] F92 + Arhks Zlo] AxET.
SevTE e Aol o] &H= i HAE F
Uz, odxge AAE TEHUFE 73 $ HAuA|
2] o] gHeks midsly] Qg A Bl EHojgltt
(Korea forest service, 2006; Korea forest service, 2008).
AEe =2 g A Og A, F4 ALY F
H a9lo 2 283t} (Mahajan and Tuteja, 2005)3L &
A Aok, =] Al Al wEE AEg G EFS =
ghele] %ol 9L Fol FulH W, el A
2 oPISheA, E WAlY @ 4ol The, A 2 53
A7](Lee et al., 1995) 5ol Wsle] Zo] Fo w2} @}
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HEFA deHE & YR 9T F F UEA
s1sn] 98] metelo] A5 Yok At Fa

EER IR L
M= S &

EFMN= 2 ot

2 A AR el = 7R 7Ed 2180
AEATFaAN EFRE SEE] FE2E, PDA (Potato
Dextrose Agar, DifcolM, USA) Aol A 77t v st
o, TZEF v)7de] 80:20 (viv)eE EFE miRE
850 mL polypropylene Bl ¥o], Hgh & HEF st 30
oA ZFHlF g & FH O ARSI

SuHiR| ME W MSHY T
Ao AHEE BRIAE TS EYELE A

< 50:30:20 (viv)o 2 FH3t] ALgE . TR T
Y3} EF (Sodium chloride : SC) (DAEJUNG, Korea)s
= 747} 0.5, 1.0, 1.5, 2.0%= 23 5, wnk7])E o]

dlo]  FEIIEES 65+2%0%  wigE HyhiA S
850 mL polypropylene ®ell ASMEFF=HE Yst
3, IJFE 7] (HIRAYAMA, HVA-85, Tokyo, Japan)S
ARl 121°C, 607 B & HE k] 23°CellA 30
A7F w st AA viA] F 70% B=r vl ¢E
HIS o, L% 20°C, AHEE 95%, CO, 3,000ppme]
A wols FEstth. AA wiRe] 70% ©]7d<]
717t 124 FAAERE HHEE 259 CO,E HA
o7 slEFele], 2% 15-20°C, AEFE 95%, CO,
3,000~700 ppm ES]IA Zte] =717} 3 em A 2 w7t
7] 8~1197F A58 & g3t

i oye 1T

2 Fxste] 22 At

KA 4=

A EFAEsEE S AHAE
(MCO-800, Hanmi Hightech, Gyeonggi, Korea)S ©]-&
ated 80°C, 297 X ABE P =AY I
7 71| FA 00 o8-8kt

GEAZ

T4 ofoli At B2 24

AdA o] 7 obm|iat o A4S A% A
&
k=

E3) 3}, 80°C, 24A17F Bt AXSIAY. AZXH A5+
Apsolu| =2t 7]17](L-8900, amino acid autoanalyzer,
hitachi, Tokyo, Japan)ell F=Y3tict. A 288 2+
£-HL amino acids mixture standard solution, Type H
(019-08393, Wako, Japan)ol™, 1659 olv|:xal F
prolineRt 440 nmollA] A3}, YA 15% (aspartate,
threonine, serine, glutamic acid, glycine, alanine,
methionine, valine, isoleucine, leucine, phenylalanine,
tyrosine, lysine, histidine, arginine)< 570 nmolA] &7
S} Th. Sample injection volume 20 uL, A-8-ol.o
ninhydrin solution (Wako, Japan)& AME-3}1om, 4
A|7EE 3002 2SI

EV|IjEH 24

Electronic nose & vialdl 7Ax® Elg] AHAE
1 g Azl 2dste] 80°C, 5%7F WA & 1A
S 71335 th. electronic nose (Alpha MOS, Heracles
I, Toulouse, France) 712 FAAIZF 170, AX 2%
20°C, FYT+ & 30°C, AFRE 30°C, IRE
120°C, £% AF2% 3°CE AAsl] Haysisin.
retention time™ intensity®] peaki chromatogram =
Yepfigler, 48 X8 electronic nose= FID
(flame ionization detectors)?} F712] column (DB-5,
DB-1701)°] 445 0] & GC type A0S AFE3IITH

E=T i~

AUSILIER sTE LE2| AN =8 ¥ ¥W]sY

ASPHEF H7Fs=d ek APEA Y] 72 FAE
ToA] 2252 g, 0.5%A 2] TollA 243.6 g2 ERY T
53 7S BAou, 0] 1.0%A 2T 139.1 g, 1.5%A]
T 119.9 g, 2.0%A 2] FoAM = 87.5 g0 & FHasdlte], &
SMEF A7 1.0% oldelA] 27t S715te we
747t gelElth(Table 1, Fig. 1). T3k X2
o] Aol F-AE T thH] 0.5%, 1.0%, 1.5%A 2] FolM =

53 3rS JERI O, 2.0%ME 2 gho] 7HAghs
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Table 1. Yield and growth characteristics of Pleurotus
ostreatus fruiting body by sodium chloride concentration

Sodium  Yield  DP TP LS TS
chloride(%) (g/bottle) (mm)
0 2252° 446 32 526 154™
0.5 243.6"° 476 4.0 51.0 16.6
1.0 139.1° 393 2.9 53.7 143
1.5 119.9° 37.8 26 51.9 15.8
2.0 87.5° 40.6 32 477 14.6

"Mean separation within columns by DMRT at p < 0.05

ns Not significantly different at 5 % level

"DP, Diameter of pileus; TP, Thickness of pileus; LS, Length of stipe;
TS, Thickness of stipe

st om, 2 9 2t A T, o] FrNA=
2 ztol7t gt

FIHEF sxol e =g A4S 0.5% A7t
Ae TS FA R 1.0% A olA AFEETH
FAg] o] 24, 5.0%004 A7) o] Fojx|R] ¢k o]
Aol A7AF}(Jhune ef al., 2009)% LA sH= Aoz B
of ASER T& 1.0% Vv Ae+e AAA A%
of Y& FA ot =etg] Aufell ZA7F ok At
o}

TMoto[ =it B

el A9 Aok Ak (Structure amino  acid)
Ao FEFo] PlAl= IS Fotrr] S8, |3t

EFS sEHE A Syl ol FEkek A A ¢
T O IAE SHEREAl S ek, A A= Fig.
23 ok AT g 2E H3ER ATl
glutamic acide= F-218]7- 24.2 mg/g, 0.5%, 1.0%, 1.5%,
2.0%x 8]l ZH2: 22.8 mg/g, 25.3 mg/g, 29.757 mg/

g, 304 mg/gS 2 YEPEO™ | prolineS F-3]2]7 3.07 mg/
g, FIUHEFAZFANM= 2 32mglg, 3.6 mg/g,
4.08 mg/g, 4.5 mg/g2 2 YJER} glutamic acid®} proline2]
ol T71eHE gl ot 1 9]9] 14 o] =4ite] §F
F S s UERo] AsfuEFe] H7EW SEY
2 AL FEsP] %k wkgoZ  glutamic acid¥
proline$t o] S7tE= Aoz ddE),

AEAel 9 2EHA7E BAER AEA i sk
9l glutamic acid”} 2] %] 3 (Skjerdal et al., 1996), 2
ZEHUO R Aty o] AHFREA &S 31 (Choung ef
al, 2003), T3 Aol Wol7|ZCE prolinePAdS 57t
st PR EEAES 3= osmoticum S 2 2HE-ght)
(Lee et al, 1998)= AFAzel & Ao Fdotn =it
S ATt dAsT

KA &7 |ufE

FAET 2 AEFS TR A FaiA ol
A kgt =ehe] AHdA F7I9E-S 2AE A3, Table
29} 7o) octane compoundZ FF == & AJE methyl
formate, methanethiol, dichloromethane, ethene, 1-2-
dichloro, diisopropyl, acetic acid, methan, acetic acid,
butanol, benzene, pentane, dimethyl disulfide, formamide,
butanoic acid, furfural,
heptanone, methional, bromobenzene, benzyl alcohol, butyl

propylpropanate, ethylheptane,

pentanoate,  2,4-nonadienal,

hexylbenzene, butyl octanol= F7

5,6,7,8-tetrahydroquinoline,
= =4do] RIS}

(Ahn and Lee, 1986; Jung and Hong, 1991).

Fig. 39} z¥o], FAje]- the] & H3HEF A2+
oA 81~87% peakol A octane compound® FH == &
A9 intensity7} 7HAES s, olE F3 Hst
UEFo] WA 29 3F A2l octane compound (Kim
et al., 2002)2] F=& ZAA|7|AL fragrance Components
£ W)= Ao AE

Fig. 1. fruiting body of Pleurotus ostreatus on sawdust substrate by sodium chloride concentration.
(A: Control, B: Sodium chloride 0.5%, C: Sodium chloride 1.0%, D: Sodium chloride 1.5%, E: Sodium chloride 2.0%)
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Fig. 2. Structure amino acid of fruiting body for Pleurotus ostreatus by sodium chloride concentration.

Table 2. Expected compound of fragrance pattern peaks in
Pleurotus ostreatus by sodium chloride concentration

Number Retention time Expected compound

1 15 Methyl formate

2 17 Methanethiol

3 18 Dichloromethane

4 22 Ethene, 1-2-Dichloro

5 24 Diisopropyl or Acetic acid
6 26 Methan

7 28 Acetic acid

8 32 Benzene or 1-Butanol

9 33 Benzene

10 35 Pentane

11 45 Dimethyl disulfide

12 54 Formamide

13 58 Propylpropanate

14 59 Butanoic acid

15 61 Furfural

16 66 Ethylheptane

17 71 Heptanone

18 72 Methional

19 75 Bromobenzene
20 81~87 2-Octane or 3-Octane
21 93 Benzyl Alcohol
22 99 Butyl Pentanoate
23 113 2,4-Nonadienal
24 115 5,6,7,8-Tetrahydroquinoline
25 121 Hexylbenzene or Butyl octanol

Methyl thioacetate, ethyl (methylthio) acetate, ethyl 3-
(methylthio) propanoate®} -2 3t ester SFES 5
A T2E2 ethylene®] WAE= F<t methionine2] &
o} :=1k8-3} g-keto-(methylthio) butanoic acid®] E&HAk
S-S X3k A ARE AA AP (Kim er al,
1998), SfaFolvt MAlEE 2 AAHFA] methionine
(Moon et al., 2011)°] F-*2]+- thv] HSPHEF ]|
A g SHES vER S ElEis W, Al LR
2l octane compound®] intensity= methionine &=}
Aol = AR dAdET, PP FFS F=
o& alol thgk F7F A7 B astrhal Azt

bS] o
b | L

B ATE dshbgel @ v gt A
%9 S ekle nAe GBS AR 4SS
A, )3 el g G1E B4 S &

FEEE ASIEFS AT B S =
Bl AL BEEAS AR A3, AL TE S
B2l o) GshIEF 05%A e TolAe ghe Hs
Bow, ASUEF A2 =7t 1L0%CIM 2.0%C% 5
FheheA sl Bheis] ptaelln.

A TAelnlAIg BAAH, FAT o)
2E d93lEF AH2TolA glutamic acidZ} prolineS
A2 gk aspartate, threonine, serine, glycine, alanine,
methionine, valine, isoleucine, leucine, phenylalanine,

tyrosine, lysine, histidine, arginine®] 14% -Ado}v]:=4t
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Fig. 3. Fragrance pattern analysis of Pleurotus ostreatus by sodium chloride concentration.
(A: Control, B: Sodium chloride 0.5%, C: Sodium chloride 1.0%, D: Sodium chloride 1.5%, E: Sodium chloride 2.0%)
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