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ABSTRACT: Factors affecting protoplast formation and reversion were investigated in Pleurotus
sapidus kalchbr. For release of protoplast, enzyme mixture of Novozyme 234, g-D-glucanase and
B -glucuronidase was most effective, when mycelium of 0.6 M sucrose solution as osmotic stabilizer
without addition of buffer solution. The yield of protoplast was highest with mycelium cultured for
4 days on mushroom complete agar medium at 30°C.

Protoplasts of Pleurotus sapidus were reverted to normal hyphal growth with maximum
reversion frequency of 2% on Mushroom complete agar medium stabilized with 0.6 M sucrose

solution and covered by 0.75% agar layer.

KEYWORDS: Pleurotus sapidus, Protoplast formation, Reversion.

Sefveteld 7 "ol Aulslz 9 =Elely
AFE AAR o= 48Fo] BuE9len], Fa Al

Z o
S o

pleurotus ostreatuse v|F3NA P. florida,
P, sajor-caju 5 BFol £33l i7]-/’*—‘3‘-%
A7171 A= FEFa FA-ol 43 &
Aol Basirt, e el AFE 4
THE & 719 3¢ ool ff*}'a‘??}"ﬂ 2]
gl A A o] 9l = (Anderson
1973 ; Terakawa, 1960), <|={&k FAAS A3
7] H3ted AP AAe] FHol}t WL AolAFE W
WE o]g3lr|o o] =it}

Aol A¥AAE Strunk (1965) 7+ Polystictus
versicolorol A 714 =12 Hejql ol Schizophyl-
5, 1972), Lentinus

3
o

L.

O °
3L % [=] Lo
TEAMNEL &

-

lum  commune (De vries
edodes (Ushiyama &, 1977), P. ostreatus(t %
1984), P. florida(3] 5, 1985), P. cornucopiae
(&F 5, 1986a) SolA Hzs Zoljuzt |l
FAA Feleb 3ol L n|HE Fio FF

9\;‘\ ‘g‘u:i ’

214

- I EdTFadd B
“}:E}ﬂﬂiﬁ(Pléurotus sapidus) AS12057¢)
dikaryon 75 (ATCC 36568)c]lct, 25w ujok4]
Y ol FFEES AT HxEAAE A
onf, Sl Fe Y 4L A=
(1972)9] Ak AE 242 Dextrose 20g,
Peptone 2g, MgSO, 7H,0 0.5g, KH,PO, 0, 46
g K,HPO, 1,0g, =% 1,000misit}h, steele

o

Raper



You, Yoo and Park: Studies on Protoplast Formation and Reversion of Pleurotus sapidus Kalchbr 215

L5 282 15CelA 30CHHA

H2]¢ A= 544 Cellophane
membrane(Flsher Sci, Co)& =AlskAw=] $o
Fa 28CelA 447 wieksigion, A7 5cme
petri dishd 47 FFH4 P AHFh 28 Al <l
Faols AMEsigrt, AEy Falas
234(Novo Industri, Denmark), g-D-Glucanase
(BDH Chem., U.K), B-Glucuronidase(Sigma
Chem, U.S,A.) Chitinase(Sigma Chem, U,S,
A.), Cellulase onozuka R-10(Yakult Hon Sha,
Japan) & AHF9t 244 1m/% 5-20mg 552 ©l
5 my 2Este Hel ok
{Gelman Sci, 0,2 ym)oll o3t
o452 =HA

+ Novozym

membrane filter

F Ahgsleinh,

A %ol zAH A Z = Sucrose, Mannitol, Sor-
bitol, KCl, MgS0O, 7H,0% 7t7+ 0.6 M& =z 3}
Aord, Sucrosed] FEAIHL 0,4-1,2ME ARE3}

Novozym 234,

8-D-Glucanase?t B-Glucuonidase® Z7+ 15mg/
m{4 Egsle] AE3lolew, w3 EE 20, 25,
30, 35CollM Awjsled HPAAE FeAHH Al
Z9 B E4S 3A7)= 0.6M Sucrose AFS
=

A2l pHE 200mM phosphate buffer®. 4, 5,
7

_>.~L

o

8, 97} S =5 2459,
w3 Buffer Solutiono] {4 Eejafol] ©]A
= 9%93%=AlE phosphate buffer 2jol 100 mM
Clerk and Lubs buffer(100mM KH,PO,, 100
mM NaOH), 100mM Mcllvaine buffer (100 mM
Citric acid, 200mM Na,HPO,), 200mM Suc-
cinic acid-NaOH buffer (200 mM Succinic acid,
200mM NaOH), 50mM Sodium maleate buffer
(20mM Maleic acid, 20mM NaOH)¢| pH% 6.0
2 2439

'E‘API Hjt7 |2t

TS ek zkell w2 QdAdA Bl
93l FEFu ok 28CollAl 3, 4, 5, 647 319
HAA o Felv Medz F49E petri A
m/4 A2 F 28-30°C $E-A'7] (120 rpm)
A 12087 Feiskolond, Ay A 5

AdtolA @FEH7E o) galeirh,

y fy

2e]d 3 AAe Sintered glass filter (Pore
size 100-120 pm)oll o #3lod FAAE AAGL F
800X goll Al 587+ SA¥-Eatdet, A" Ayl
E ARG 2AAR 23] AAsi 4EAA +F ml
ek 108, 105, 10%, 10°c 2 3| 43te] wvisl Az
o 0.5miX EFsgich, olwle] AT 2AA F
EA8L Sucrose? 0.4-1.2MZE dlgieon, H/He
Sucrose, Mannitol, Sorbitol, KCI% 27 0.6 M
ahod et

AL g F FEsEs A FEE
0.25, 0.5, 0.75, 1, 2%% #hgioxd, 28Tl 7-10
A7k wjokated A FEFE i*POPﬁiD}.

M

e

BR Y ER

E-A[.g| 7'<|K-l HHOEQE

steele gy vk AL S TSt
=Wg AR Aol 47
Fssba, theol 25Cgen, 35CA = AgE
7} FAE AAdEm FEY FEE =A%
(Fig.1). ols}#e Axe F2& d=2v Zadrazil
(1974)¢] P. ostreatus$t P, flovidao| X 23§ ]
Hew e} zhgkowl E(1984) P. swor-caju,
Zadrazil (1974) 9] P. cornucopiaec 41 25C7F %%
3} Agiel: el b)) FAAA 2 A2t SE=1

o A
S

b3

50

\

w
[l

Mycelizl growth(mm)
. o
<

=
[

20 25 30 3
Temperature('C)

Fig.1. Effect of temperature on the mycelial
growth of Pleurotus sapidus during 8 days culture.
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Table I. Effect of commercial enzymes for the release of protoplasts from mycelia of Pleurotus sapidus.

Enzyme Protopl';\slg .((;f 10°m! 1)

Cellulase onozuka R-10 0

Chitinase 0

A-D-Glucanase 0.1
A-Glucuronidase 0.2
Novozym 234 6.9
Novozym 234+Cellulase onozuka R - 10 15.6
Novozym 234+ g-D-Glucanase 14.3
Novozym 234+ g8-Glucuronidase 27.8
Novozym 234-+Cellulase onozuka R - 10+ g-Glucuronidase 25.6
Novozym 234-Chitinase+ g-Glucuronidase 7.9

Novozym 234+ g-D-Glucanase +g8-Glucuronidase 317
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Table II. Effect of osmotic stabilizer concentra-
tion on protoplast release from Pleurotus sapidus.

No. of

Sucrose (M) Protoplast (X10°ml~")
0.4 19.50
0.6 20. 00
0.8 15. 50
1.0 0.75
1.2 0.75

Table II. Influence of osmotic stabilizers on the
release of protoplast from P. sapidus.

No. of

Osmotic stabilizer Protoplast (X 10°/ml)

Sucrose 26.5
Mannitol 10.0
Sorbitol 4.8
Potassium chloride 2.3
Magnesium sulfate 0.8
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Fig.3. Effect of temperature on the release of
protoplasts from P. sgpidus in Mixture of Nov-
ozym 234, £-D-Glucanase and g -Glucuronidase
was used at 20°C (0-O), 25C (0-0), 30°C (a-2) and
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Table 1V. Effect of pH on protoplast release.
Novozym 234, 8-D-Glucanase and B-Glucronidase
were dissolved in 20 mM phosphate buffer.

No. of

H Protoplast (X 10°ml ")
4.0 8.25
5.0 15.00
6.0 18. 50
7.0 11.50
8.0 1.00
9.0 0.50

without buffer pH 6.0) 29. 00

Table V. Comparison of different buffer solution
on the release of protoplasts in P. sapidus.

No. of

Buffer (pH 6.0) Protoplast (X10°ml™")

100mM Clark and Lubs 1.00
100mM Mcllvaine 0.02
200mM Phosphate 1.25
50mM Na-Maleate 1.00
200mM Succinic acid-NaOH 0.02
Control (without buffer pH 6. 0) 22.50
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Table VI. Production of protoplasts from mycelial colonies of different ages in Pleurotus sapidus.

Culture age Colony area

No. of Protoplast

Protoplast yield per unit area

(day) (cm?) (X10°ml ) (x10°ml ")
3 16.96 0.70 0.41

4 23.77 4.90 2.06

5 30. 90 2.23 0.72

6 37.31 1.60 0.43
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Table VII. Effect of the concentration of osmotic
stabilizers on the reversion of protoplasts.

Sucrose (M)

Reversion frequency (%)

0 £ 0.003
0.4 0.696
0.6 0.704
0.8 0.610
1.0 0.116
1.2 0

Table VIII. Effect of different osmotic stabilizer
on the reversion of protoplasts.

Osmotic stabilizers  Reversion frequency (%)

0.6M Sucrose 2.02
0.6M Mannitol 1.06
0. 6M Sorbitol 0.40
0.6M KCl 0.1

Table IX. Influence of top agar concentration on
the reversion of protoplasts in Pleurotus sapidus.

5 0,
. Agar conc. (%) Protoplast reversion (%)

on MCM
Control 1.00
0.25 0.67
0.50 0.82
0.75 1.79
1.0 0.77
2.0 0.70
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