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Breeding of new variety Pleurotus pulmonarius using protoplast
fusion technique
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ABSTRACT: In this study, monokaryons of “Heukari” (Pleurotus ostreatus) and “Hosan” (Pleurotus pulmonarius) were separated to
remove the cell wall, and a cross-species protoplast fusion was developed through chemical treatment with polyethylene glycol .
The protoplast-fused PF160306 and PF160313 strains have a culture period of 10 and 2 days shorter than that of the “Heuktari”
and “Hosan” cultivars, respectively. Furthermore, the growth of the strains was faster than that of the existing cultivars. The yield
was 135.9 g per bottle, which was approximately 8% higher than that of the commercially available “Hosan” cultivar; however, it
was not statistically significant. A growth survey was conducted after treatment at five temperatures (15, 18, 21, 23, and 25°C).
The growth of the strains accelerated with the increase in temperature. However, at 21°C, the yellow color of pileus was the
brightest. Band pattern, assessed using URP Primer 7, was similar to that of the “Hosan” cultivar. The DPPH radical scavenging
capacity and polyphenol content were 62.5% and 43.5 mg/mL, respectively, for “Sunjung” and 65.7% and 49.9 mg/mL,
respectively, for PF160313. Furthermore, the antihypertensive activities of the “Sunjung” cultivar and PF160313 were similarly
high at 74% and 75%, respectively. In conclusion, cross-species hybridization via the protoplast fusion technique can be used for
obtaining primary data for mushroom breeding to develop new varieties. In addition, the protoplast fusion technique might aid in
expanding the market for yellow mushrooms.
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b 25 S flste] =ete] 4H] S thd] npdo] A
gk A7 olnh. 19889 AFEA FH7HES Lsto] A
E}2] (Pleurotus florida)2} *=E}e] (Pleurotus ostreatusys &
teted A3k AP =Ele] 15 (Pleurotus spp.)”t 1990
o 2 Al F7l g ZFEAT (Yoo er al,
1993). =l FA 2] AgolFAd o2 wall Tl (mono-
mono)Z} o] -3l (di-mono)2] FAHIE HEst] A=
£ EES NSt A (Kim e al., 2014; Oh et al.,
2015). FHHARANE o] &3 S5 WHE 2 S
&8 A2t

|0 ol
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7} TPssAR, F70) §-8 & =Ysldle ¥
7Fsster. olel 783 FA4E =] SAste] 93

A& ol &3 AAE JFE FA = thdFe A7t o]
Fo] M th(Kiguchi and Yanagi, 1985; Peberdy, 1995; Cho
and Park, 2014). Anne 5(1976)2 PEG solution2 ©]&
stod YFe7g dFEAE §HSIAU AL Dhitaphichit &
(2005)> =elg] 9} EZ€Ele](Pleurotus djamor)s 3}t
A FFPoE RERT #AF AR S2rt wE §HAE
3 531}, &, Djajanegara 5-(2010)2 PEG solution2- ©]
431 Pleurotus florida®} Pleurotus cystidiosus 7% 217373
o] 11 55 43| S8l Y3AA §FS A=t
oj#ut ol2} Mallic# Sikdar(2014)= Pleurotus florida<t
Lentinula edodes 7¢ PEGE wi7lsle] A3d §HAE
AIAT 1 FAYHL P florida2}t AR R3S T},
Um 5(2010)2 IRb=E}e] 135534 4 =ete] 55 o
3 AE|gA 243 A7, =3 =E}=]7} polyhphenol 3¢
o] A #F uiv] 20 mg% °©1% =A YERI, DPPH
ICs, #k°] 2.93 mg/mLE HA4kst Ao -sittal 13l
o ESH, AEe FEE 1% oA A Alazel s
36.9%2] AEZ AE&LS HIowW ACE As| 4o
60.5%% YERHATE. Ad&E FEE 3% A A FIA
e g & Hia 83 a4 plasmindg TS5 &
AE B 7158 AR &8 7FsAdo] g Eha
Bt AN Afdo] ol A7 A7t 59
L7HE Ao} b FAFo] 1 @] o] i x4
7 fEoll= oEeol ArkJang er al., 2005; Yoo et al.,
2006; AH e WAL LR &7, 2011). =S 472
o] FAHES utgt gdol dadlol=ro] &Mk
S35 S8 k. old =EEE Edl=o B &
A gl 715 ATt Had =gttt o]of £
Ao = YFEA FH7IHOZE ElEl(P. ostreatus)2}
el (P pulmonarius)E F7F aA|ste] 71E F59 &
e Resly st ez §A4%8 Ak=elE] A%l A
AA| 2ol el Barstarat gt

M= 3 &

i3
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EAFANA BE Q] SER] (P ostreatus), ‘S (P,
pulmonarius)yS A2 A] (PDA; BD, Sparks, MD)ol|
ikttt widE dFe FUHHEZZ w4y
(50:30:20, v/v)o.2 TAE A58 v HFsted 20°C
2EoA 30 ol miEtith. wide] 4EE * A
AR &7 ek S 27 gtao] AHAIE A

7} pRo| A N F& Ealo] IS 78l
10°~10° 5 =2 3438 5 PDA HiX|o|A] 25°C, 597} uj
Sttt HgH oz wolgt xaE Agsle] wWFols
o]-g-3te] M2 iRl &A vttt wdE FAR=
FYzo] A FFE sty FYZU) Qe dFA}
A5 Adstnt. AdtE GFARIE PDA BijA|o] At
vjoFate] gAMYAE =L e SE]0-13, <Ak 47 ©
EAE AAdste] Aol AME-3HA

HEEA S

1) &8 AR vk

PDA ¥J#] (60 mm petri-dish)°l] E#3t A23AxE 72
3L cork borer= 20| Tl FAMAE A7 0.5 mmE U
ojfo] Althgt F 25°ColA 3~4d7F wieFstiTt. o]
500 mL A7FEEk=0] 350 mL A wijA (1L 71Eo=
potato dextrose broth 200 g, glucose 20 g, dry yeast extract
powder 3g, peptone 3 g, KH,PO, 1 g, MgSO, 7H,0 0.5 g)
£ 93 #E7(T-25, IKA, Germeny)E o]-&3t] #AE &
Al FE3fsted 25°ColA 3Y7F ekt

2) AE 24 buffer A|Z

02 M NaH,PO,} NaHPO,Z 7}7} 87.7 mL, 12.3 mL
Z &SI pH 6.002 ZH3 3 FFo DW.E 7}
3lo] 0.1 M phosphate buffer(pH 6.0)5 TSIt} 222
AR ZFAE 0.6 M sorbitol2 H7F8FSI T

3) AFEA U=

AZd B F4E  glucanex (15~20 mg'mL™)9}
cellulase(10 mg'mL™")o]™ A %ol we} buffer S =
d3le] A3, Powder JE|] G4E bufferol] T
3] =2l & 0.45 um syringe filter® 50 mL conical tube
of &ls IHEHIINUY. Mxd 3l aAE 83l
bufferdl] #AE FiL 2A17F~2A17F 308 &<t 110 rpm,
25°Cel AT}, o] F cfg. 3,000~3,500 rpm, 153, 4°C =
Ao AxY T3 A= UEE dFEAE SEEk
t}. 10" protoplastmL’ H%=7} H%=2 buffer 4L 3
71ttt

4) LF4A £

1002 555 283 984 T3S 25°CAA 102
Bt Egteiaich. 5t A Ao F%l PEG solution
(30% PEG 4000 1 M Tris-HCI(pH 6.8)°1 391 2 0.05M
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CaCL2} 0.05M glycine2 8:1:19] H]&E &3H)S H7ls)
o 25°CellA 10 5<t ARSI ©]F PEG solutions
AAE7) Y&l cfg. 1000 rpm, 8~10%7+ LA EE] 35 A}
THE AASAT. dFAA o] AHFSF 2438 flsk
W3 5 mLell $Esle] 90 mm petri dishol] ¥53 GMY
HIA] (1 L 715, glucose 4 g, malt 10 g, yeast extract 4 g
o 0.6 M sucroseE AFUZES 8] €L 1.2% agar
H7hel 200 LY 5 F low-melting agar(GMY HJA]|
23 Y, agar?t low-melting agar AHH)ZE 1 Y&

%ﬂ%ﬁﬂ

5) 4824 °6‘7ﬁﬂ% =2 ® A

o 237 A SH o7 I F FAMTE 7P W] A
He s %ﬂ’c‘i T AL Aol ALA A o5
= Ie] Pl HF kATt

IS K| M= W XHAA| gl

BE Y wnjAFe] AHEA B AME flste] e
Z2E4 (1,100 ml, Y7274 75 mm)°l FR+HIEF
+A28H(50:30:20, vAV)SZ ZAE S viXE A A
o} R o] SRR 68%, YW ERS 680420 g2
29 3% ARFZIR 121°CoA] 907 Attt At
o] k= ® wiRd FFS HEFIIL L& 20°C]l, T
65+5%°] 7100 +& sk E}. ik s & %
20°C, 1= 90~95%2] A= o]l P AS 21S

ZAst] A S A AL m:sp 7P e HA o
= MAQslr] 98] 254 5 AT (15, 18, 21, 23, 25°C)3td

AR 4 2 AT,

HEEAN SEAIS MulH SH AL

1) TAF A 24T

PDA HJA] (90 mm petri dish)©ll cork borerZ &2 A|
FAE] FAHE A7 0.5 mmE gojulo] Ajst &
25°ColA 7U7F wikeks tAE Byl e #(CD-
15CP, Mitutoyo, Japan)E ©]-83atd A} A3 Zol& =
AFFaATh.

2) migF B A 7 1} ZAL

HH ok olﬁL‘ ﬂ_ _{,:
Zgol wjF Q}EEJ *]@77}1194 A, o] A= +F F71
o]FHH W @l AA W Y 70% ol ¢EE A
A7A L] A, A dgs dold o|F2HE HAA ¥
2] 70% 1%01 R K A B okﬂ

=484t

XHald| S =AL

Ago] S58 Ao 54 AL FEoZE 7t A
(Hunter), 21247, &7, tideo], 38 2ARIAT 2t
9] A== AMRA (CR-400, Chroma meter, Japan)S AR
3lo] Hunter o2 YeERAATH. 2874, thAA, thZo)

= UAE wyoA 2] 32 (CD-15CP, Mitutoyo, Japan)S
o] &3t =433t

2 g 92 F=
2 AR AR wl 2EY 43EA §¥AES
7NEEd7sd ST TLAA Augt AHA
T4 7xst] FEstsiin. 54 Ax A

5 713t 50°C ¥iF7101A] 150 pm S =
FE3I% E} °]% 305-7F 8000 pm o2 ¢
71550 (Whatman No.2, Advantec
Toyo Co., Japanfri %Ei%] 0]'03] ARE-SI3I T

2) DPPH radical 227 84 =4

DPPH radical scavenging activity™= Williams & (1994)
o] WS wyste] S5t 99.9% methanoldl] <1
0.05 mM DPPH radicals(D9132, Sigma) 3.9 mLol|] & &
=% 0.1mLE ¥ FE=2 1020 2 £94% &
e sk AEjollA 3087F oA HEgAITl o
520 nmoIA T3 =5 =% (A-5082, Tecan, Austria)dFS]
t}. Positive control ascorbic acid(A5960, Sigma)E A}
435192, DPPH radical 2745S A5 &9 H7|
o} UX”HL Atele] FEE zlolE WE&E YRS

3) & E,ﬂ/]_ﬂ]i ek XX4

% Zg)9= %L Folin-Denis colorimeric method H
H (Swain 5, 1959)°] we} oF7ke] 4S5 st 461
o =, & A& 0.1 mLo S5F< 8.4 mL%} 2N Folin-
Ciocalteu phenol reagent(F9252, Sigma)E 0.5 mL 37}
skar 2 Egkek § 37 (dollM Ao g WA
1719 20% Na,CO, 1 mLE F7lste] 1217 AlofA
Aoz WA, ©]% UV spectrophotometer(A-
5082, Tecan, Austria)S AH&-3] 750 nmollX F3%=5
43T, & ZEuls SES gallic acid(G7384,
Sigma)E O]“‘lf?_ BEF FAoE s 133

>
T
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ot
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18212 (ACE; Angiotensin I-converting enzyme) =

M
A

4 Az AEA Y] BEE SR 300 345t
30°C, 200 rpm, 24A17F FE3A9 Y. FE2E2 5000 rpm,

st s s

153 94 & £%°](Whatman No.2,
Advantec Toyo Co., Japan)9} 0.45um syringe filter2 2
HE $ 54 7dxste] A3 ARSI, 0.1M sodium
tetraborate decahydrate®} 0.3M NaClE £&3+ & HCIZ
pH 83°% A3} A|Z3}At}. Sodium borate buffer
o] rabbit lung acetone powder(L0756, Sigma)E 23 o}
o]zo| X 8AIZF o] X' ate] F&3F F 3000 rpm, 33
7F dAEEete] AEARr Aol ARgsislth. #H
50 uLoll BZAAZS AlE 1 mg 7|50 2 o g A}

L3519tk 29 50 uLE AZ3F sodium borate buffer



100 uLe} &3+ ¥ Hippuryl-His-LeuZS 1 mL/150 pL 7|5
o7 g%k 50 uL YL vpA| S 2 rabbit lung powder
ol FZ&3 ACE €9 150 uLE E3H3to] 37°C, 30%7F
RH&A1Z1 % 250 pLe] IN HCIE WH&-& AHAA T, o]
% 1mL ethyl acetate® 7} ¥ 30%7F &3
3,000 rppm, 15%7F FAEEE T, Aede 3 w5
710 3087+ A2]$t & sodium borate bufferE 1 mL 3
7Fste] 1A17F &< J'sle] bufferdll hippuric acidE f
A Z . BESHof

O

HEfZ2F 2!

WA 58 3 ZA] 2 Axsie] Edslsie] Ao AR
sttt WEFEF3 32 megazyme kit(Mushroom and
Yeast B-glucan Assay Procedure K-YBGL)S ©]-8-3}¢]
T3 TE. Total glucan %2 AE(reaction absorbance-
blank absorbance) x F(100/D-absorbance of glucose
standard)/sample weightx 90 2.2 A4} a-glucan
e AE x F/Wx 927 o2 At & B-glucan(%
wiw) 352 total glucanollA a-glucans W 7o = AAls)

3tk

FI
ke

1) Total glucan &4 (0-glucan+B-glucan)

HE AIEE 90 mgH tubed]l B3, 2mL sulphuric
acid(12M, 72% w/w)S 23 ice-water bathollA 2A]7F
T3 HEHOF vortex mixerE ©]83le] 4]o]FAct.
Test tubeo] 4 mL SHTE HaL 1027 1GS & 6 mL
THTE WO FAG. 1027 FH R Fge &
= ol 2417 JESIATE TubeE Ao} 5341-3] 23]
o2 10 M KOH 6 mLE ¥ &3 F 100 mL #3)Z2}
239 A ¥ 200mM sodium acetate buffer(pH
5002 EFS 95U ol F centrifuge €719 &4 10
71 4000 rpmollA FAEEE g & AASATE S|
ARSI, 2E1E AT S ME2 test tube] 0.1 mL
Y exo-1,3-B-glucanase(20 U/mL)%}F B-glucosidase(4 U/
mL)E 200 mM sodium acetate buffer(pH 5.0)° &3}3t
fHS (0.1 mL A7}k vortex mixerE o] & FH 60%
B 40°C water bathol|A] 18I} Test tubeo] 3 mL
glucose oxdase/peroxidase mixture(GOPOD)E €3l THA] 20
£ 59k 40°C water bathol|A4] 18 & spectrophotometerE
o] &3t 510 nmollX S5 ATt

2) a-glucan 74 (phytoglycogen & starch)

EE AlEE 100 mg¥ tubeo] B3, 2M KOH 2 mL
g 93 F4% 2 F 208 59 ice bathol] €L 5E
ZHH o2 vortex mixerg ©]&3dtd E9eIAT. 1.2 M
sodium acetate buffer(pH 3.8) 8 mLE 3L invertase
(500 U/mL)7F #7Fe  amyloglucosidase(1630 U/mL)E

N 8l
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0.2 mL 23 thA] 3087 40°C water bathollA] ZI B
T}, 4000 rpmellA] 1047 A4EE] & 459 0.1 mLe
A2 test tubed]] ¥ 200 mM sodium acetate buffer
(pH 5.0) 0.1 mL, GOPOD 3 mL %3 20% 59F 40°C
water bathollX] XI® F spectrophotometerE ©]-8-3}e]
510 nmellA] F2=5 S43I3t.

URP-PCR &4

1) DNA extract

797F 25°ColM Wi § AmaA] f= ARk FAFE
1.5mL microtube®l] 0.5 g FojRo} E4Jof] AL8-51% T}
BioFact A|&S o]&3le] DNAES FE39. A=
pestleZ Al°]71 & cell lysis solution 300 uL ¥ 12}
IHE ol]&sle] 7A3skAl Zols ¥ 2 ul proteinase K
(25 mg/mL)E 23 &A vortexing 3 F 55°C 1417k &
oF "kS-AIZIt}. ©] % protein precipitation solution<
130 uL 7} 3 Z38HA vortexing 3 FH 13,000 rpmoi| 4]
137F 9423t 5 9S Isopropanol 300 uLe| 91
UE micro tubedll &3 F 13+ &<t inverting 3FATEH. Th
Al 918 20E d4EE & ASAEs HEL 70%
300 uL o= A1H sto] oA A48l 35l
< WY ARolM FE3] 71x& F DNA hydration
solutions 50 uL H7F & &7 vortexing 3FATH. 2 uL
Rnase AE &% 5 37°ColA 1AIZF &<F 9-SAIZ T
1.2% agarose gel°ll 100V, 307+ 719% st DNA
=S gRI5H3 . DNA %E& UV spectro photometer
£ o]&3}o] 260 nm, 280 nm L] FOoE FEE =4
ato] PCRell ARg-3F3ATE.

2) PCR =71

PCR 2712 95°Col|A] 337k preheating 2171 T, 95°C
oA 20%7F denaturation, 50.4°CollA] 10%7} annealing,
72°CollA 2487} extensionS 1 cycleZ 3t F 35 cycle ®F
S5 A7l & 72°CollA 5%7F post extension F 4°CE F
A5k, PCR AHE-S 1.2% Agarose gelollA] 100VE 37
E7F AN T GelGreenZ  1087F FAste] UV

3) URP primer
A3 AME-gF URP Primer®] @714 E-2 o] Table
12+ Z2TH(Kim et al., 2014).

Table 1. Sequences of URP primer used in this study.

Primer number Sequences

URP7 5'-GGTGAACAGTGAGATGAACC-3'




170 A - olgs - AHF - WA - G - A

Table 2. The colony diameter and mycelial density of protoplast fusants and two parents.

Strain name Mycelial growth length (cm) Mycelial density (Index)
PF160306 45 b +++
PF160313 48b ++

‘Hosan'(P. pulmonarius) 58a ++
‘Heuktari’(P. ostreatus) 49b ++

“Different letters within a column represent a significant difference (p<0.05) by DMRT.

SHXE|

2 AFolA= 33] o] vkE Aledet A3E meantSD
Z Jepglon, A= SAS (Statistical Analysis system,
North Carolina, USA) & ©o|&3I9tt. 4 vlu=
p < 0.059] F2]4=0lA Duncan’s multiple range test=
Begsel tigk o3-S A8snt

e =

HEEA SEAIS S0t KHAH HEl

I 54 NFS el SEe delF sk |93
o] 9FEA FFE AAlstd MRS AeS S48
Low-melting agarZ overlayst Z#|0|EE 25°CollA] Hl}
Fste] 277 A S AEEATE 28 dARE ©F
TAETE A AR SR mE R JdEA
(Toyomatsu and Mori, 1987) 2 717k 5ot 7p we]
AN = NAE THE dARE HetA] A Eetd o]
ANE olgste] AlF wElshAAL, AMEE viAlel Al
ste] A& viAlol HESAT. 28 AR ) weko®
SHEZE A5t AHLAE FAeH ol ©F AARS}
THEE 7P 2 S-olth. S8 vl HETE 499
e & d8E AHdA= T 18 AToE LA TAE
°F 3.6%th. o] & ‘SEH] Y 2t mgH o] F=
Aol S ZHA 750l 3 AlE, ‘SAb 3 o] Zto] F
21 Jejo] Algo] 15 Algelrt. o] =531 As &
Mz Zplle] 7 Algol 7 A, =8 AlFol] 8 AlF

X,

= oty rlo

(Pleurotus ostreatus)

AHEA] AR Fig. 13} 2t} Zbo] 52 SEE et &
SAE AES Zte PR #5114 Hlsgt
Fe o, Zte] o] ZAlel <F Ak el g MR =gk
< Hth. 3t FE59 AEe ATl wE tha Afols B
Ak TY3 23 FHF olARE AP Ho] thEA
F2E Yoo 5(1993)2] Aol FASIATE. oo £ <
TFoAME FF FA=EE AAS JLefste] sho] T
2> A3 PF1603063 PF160313 A2 Adsle] 7 &
&z

YA SEHE TAL SY

#A A7 0T FAF A AolE UERIAL, A B
7b ol WiAZE HolA] e HEE HHoR, g
AL o) & viR| 7} A v X e AL 4+ E ®7]5H
Table 29} 7Ho] YehfQlth 9824 §3AS 2te] Je)
= TAP AR AL A vha Foter, 2.38]H
‘SehE] 9} vt TAF DEE PF160306 AlEo] =
Ko™, YR = 7 FEol AT

HEEN SEAIS el R XA HefH sS4

PF1603063} PF1603139] vlSd e 25¢Y, Hold 3
o, ASYF 590 28 HJUT. ‘TAb o] Au 7|7 37
A2 g 274, ToldF 4U, AELF 6o &8
H Ak SERE] ] Au) 717 48U 2 v LS 35,

‘Hosan’
(Pleurotus pulmonarius)

(© *Heuktari’ D)

Fig. 1. Fruiting body of protoplast fusants and parents. (A), (B) : Somatic hybrids of light yellow colored, (C), (D) : Two parents

used in this study.



Table 3. Cultivation characteristics of protoplast fusants and parents.

Strain name Spawn run period (days) Primordial development period (days) Fruitbody development period (days)
PF160306 25 3 5
PF160313 25 3 5
‘Hosan’ (P. pulmonarius) 27 4 6
‘Heuktari’ (P. ostreatus) 35 5 8

Table 4. Morphological characteristics of protoplast fusants.

Diameter (mm) Stipe length Pileus color
Strain name
pileus stipe (mm) L a b
PF160306 36 8 54 72.84 -0.55 26.57
PF160313 37 8 54 74.63 -1.96 25.68
‘Hosan’ (P. pulmonarius) 31 6 58 35.17 4.79 8.85

L : Brightness[dark(0~50), light(51~100)]
a : Redness[red(positive number), green(negative number)]
b : Yellowness|yellow(positive number), blue(negative number)]
Table 5. Investigation of yield by protoplast fusants.

Strain name 1st 2nd 3rd CV (%) Average (g/bottle) Yield index (%)
PF160306 141.3 137.2 129.2 4.5 1359 a" 107.9
PF160313 107.7 109.0 120.1 6.0 112.2b 89.1

‘Hosan’ (P. pulmonarius) 132.8 125.8 1194 5.3 126.0 a 100.0

*Different letters within a column represent a significant difference (p<0.05) by DMRT.

ojld 55U, ASUF 8Uo] AQEAULE. PF1603063F Table 6. Cultivation period of protoplast fusants grown at

PF160313 S3HAIES] Hjek7|7+-e Bl <FAb o H)a} different temperature.

o] 54, ‘SElE Mgl 159 A Td=EH AT T3 wo) Treatment  Primordial development  Fruitbody development

period (days)

3 ASAE e ek sl Hsl 47 34, 14 9 period (days)

S5 AT Table 3). 15 6
AR SIAES PF1603062] AAAE 2= 18 4

36 mm, W#7] 8mm, Aol 54 mmE YERJSIT 21 3

PF160313 A%< 7;5'.71 37 mm, Wz57] 8 mm, thZo] 23 2

54 mmE YERATE. S5 B |3t o] A 25 2

9

6

5
4.5
4.5

2 OE Z3 ZeHo|Qt), e 7LAH9] mRo| <FAb
of H]3] PF160306, PF160313 Al5< &% w=ghal(L*gk

70 ©]’4)S JERNQITH(Table 4). PF160306 AlS2l =3 A2 Yehhlou, A5

= 18°C olstlld &= 2t 7P}

& 135 g9 % PFI60313 AlgHT 24 g A= Fob Fo3F 2] 2o WAL veplle dds Holth =349
7 Alom, fiEFFERBAb A vlste] 9 g Ak woto  ZMAE {AS] fsiiE ASEE 21°CelA XHHH%P—
2

U frelake sisieh

10] vk Ao BRETHFig. 2). A 2

2 ARt BSSS WA VA Wake A

rlo .l

Mg mE JHEN SEAS Mul7|Zt D XA Jhune S(2006)2] AT Ao} BUsh) HLoz 7 -*ri
X =4 wis} Ztao] Aol thes Aieh= Autel= A2 JeRQich

AE25E Aol (15, 18, 21, 23, 25°C)ell whe A7z APk 1279

WA ZdAwo)A 2Ry xS &

9 AAY 54S EASITHTble 6). A%LEE  elsel FIS SIS U FURAPe BT 0L
23°C OPJOE F/NSE ol I % AN A vehie] M Wolsk FUl(FOE FAHE AoE &

ShAI e, Ztae] FAE Y S T o]F WA Fo] A 46‘}231014(Lee 5,
7F BASAT s S5 21°CAIM A =8 2008), & Aol Al

FAEBY71EN AGATFRIA,

= o] 2a wmgkio e

- XTI
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thFetA AP o= A FA™olo| ok zhale] W AlA UERA] e WE=rE A" RS ERIEHAT
AE Zlo] ofe} APHA §FoE MEdE ol ost  (Fig 3). &3 ‘SErE] DAAIME L3 3]0l W
of AYE 2L ATUS & AU =7F S A¥AA §FeR Qs T T HEALe
DNA H=7F 9823 §3AIS 25 YehA] o=

& EHolg 28t AN SEAHIS URP-PCR M3t  olf& A Axge o 2HHAY TEE= 78
o & o] Wsk= o= AlgHCT. Kang 5(2012)2 UPR

LFAA F3ol| AR Tl gAlet AFEA FHAE primer2 =ER (P ostreatus) 10 %, APEZElE] (P
S URP primer 7% ©]&3F] PCR M= IS 3131 florida) 2 %, o5 =€}2] (Pleurotus sajor-caju) 2 &%
o AFEA AT M Ee Fab ddgAet oA FF 5] URP-PCR T¥4S BoFoa2d &5
frAkeE HElS JERQITE. AN - BE T B wElS TS 918 -8 PCR "HAR AR F UthaL shith
o, 9FAA FFAFTL 550bp YA sqb DI Jeon 5(2018) FF7F oA thA] vk F v 94
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Fig. 3. URP-PCR polymorphism parents and fusants.
Marker size : 100bp, 1: monokaryon of 13 from ‘Heuktari,
2; monokaryon of 47 from ‘Hosan, 3; PF160306, 4; PF160313
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=, 2 Ao A3 AA $IAE PF160313 A=
DPPH radical &A% 65.7%Z =gl <3’
(62.5%)2F Bl kRS o folshA E=UTh BEQ ‘SAb
£ 43.1%, ‘SEH] = 26. 5%i ZHlo] gt AlBEo] H
3 thAk B radical 2752 R TH(Table 7). =¥
e F= s &, oﬂ%% 30%, 60% <} 90% 23}
o ¥EHE DPPHE 43I0 ES Wl 2t FE2=04 5%
o]EH O Z radical &A4%°] S8R, 53] g F
EEHT & FEEA4 31.15~70.22%= radical 2A 5
Ho| folHo g Ekon ol & Ao Aol fAKS
Ath(Lee ef al., 2014).

2) FEZ9E 24

= FEEY TEYHE FEe 49EA sAE
PF1603133} PF160306 750l 717+ 49.9, 48.7 mg/mL=E
%946‘}711 i%kt‘r A EFL 435, ‘AP FF0] 373,

Sele]’ E%0| 335mgmL £o2 g o]—jl AATh
(Table 7). Cho 52014y =el] 144150l U5l &
S TEHE TS BHEAT FEvE §Ee
70% ©NERE FZolM 103 mg/g, 80% MERE: FEollA]
9.8 mg/g, B<F F=o4 10.6 mg/mL 23 B IEATH BE
FZEo)A R 8~10 mg/ge] TS SHrata AAE

l, ‘ZEH]’E 33.5 mg/mLE %8 S UehhAt

stnglotete =3
AEAA 55 2 A= 3 29 ACE A8 &4& 4

Fig. 4. Dual culture of parents and fusants.
1 : PF160306, 2 : ‘Heuktari, 3 : PF160306, 4: ‘Hosan’

Table 7. Functional substance contents of water extract from fruiting bodies of fusants and others.

Strain name DPPH" (%) Total polyphenol (mg/mL) ACE activity” (%) B-glucan (mg/mL)
PF160306 55.4+0.32 ¢’ 48.7+0.04 b 69+0.92 b 13.8+0.56 ¢
PF160313 65.7+1.81 a 49.9+0.02 a 75+0.92 a 9.2+0.33 d

‘Hosan’ (P. pulmonarius) 43.1+0.33 d 37.340.02 d 63+1.31 ¢ 16.3+0.33 b
‘Heuktari’ (P. ostreatus) 26.5+0.56 € 33.5+0.04 e 46+1.65 d 38.1+0.81 a
‘Sunjung’ (P. cornucopiae) 62.5£0.11 b 43.5+0.02 ¢ 74+2.02 a 14.5+0.24 ¢

*1,1-diphenyl-2-pycrylhydrazyl radical scavenging activity.
*Angiotensin I-converting enzyme inhibitory activity.

“Different letters within a column represent a significant difference (p<0.05) by DMRT.
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E3t A= Table 73 2tk Kim 5 (47155971
JEATFRIA, 2011)S B IIYFHE 0] &3
oA el FEE(600 mg) FHA Far
A1l Captopril 100 mge] S ¥+ a37F 9
BT olx® FuIPEgol H2 =RElg
(74.2%)%} B892 o, PF160313 AT 75%= HlS:
3 FAS Ho] ACE Adl@Ao] §9Hoz =2 AL
& 5 lslTh Um 52010)°] Aol 18*}—4 A
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ke me po

wREEl 605%E b4 Esten e Egol
72%% 71 e AsEe deriRit. & Al

M
7&-8— ar, A, Bt Agd o IE

A7 =z a5 FEE F2 rﬂrﬂ‘r
Thax zpo] 7} SAE} B &t (Park 5, 2003). A A 2]
el e SERE]) FFo] 38.0 mgmLE 7P
=R, TR0 T4k 16.3, ‘24 14.5, PF160306 7l
£ 13.8, PF160313 A% 9.2 mg/mL <08 1491 2}
o]2 ®ItH(Table 7). Um 5(2010)2] A& oHE= wih=
El27} 37.7%,2 7P =%o™, “El2|(P ostreatus) &
TEL 27.9~19.7%E YERAUTE & 2F AN E F
< 9 75l wet HEREFRE o xfol 7k A = AT

AFAA §3 71%9— &7 FHE dAE 9 &
T 1 AR EEstard] FFo] Qi) Ao e 5
B2 ostreatus)-@r ‘SAP(P pulmonarius)®] S TALS
ol &3t AFAAE UEsta U=d dIEAE Ft
of T2+ | AE-S SAEATh SAAT ] IS
TE 34k, “SEE]’, PF160313, PF160306 A% &
w2 Hol ATk, A %‘E‘: PF160306 7Al%5°] 74 =
i, YA S R 4EE YeEflth d9EA
SEAEU PF1603O6JJr PF160313 A5 ‘SElE] #F
Hop wjF 717ke] 10, ‘34b FFHT 29 T@EE S E}
APAA] A7 7170 SR 9L <FAke] H]ste] 747t 3
1 @25 3JT. PF160306 AlE2] g 1359 g/ e
2 Zabo Hste] mqtou FAFCE ot g1
o, AHEA BA7IZRe 15°ColA 94, 25°CellA] 4592
227t Fobglol Wb th AFEA o] 2H2 21°C =]
o] 7P A siAl B = ATt URP primer 72 AH&-35l
PCR W= HHS H| w3 S of, AAH o= SAb FF
3} fAFeFTE. DPPH radical A% Eejss ol
Ao =S 7k} 62.5%, 43.5 mg/mLASH, PF160313
AZ-L ZF2F 65.7%, 49.9 mgmLE YEehfo] AE7 ¢

27 UATE. ACE AL =4 74%, PF160313 7Al%
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