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Growth Condition of Liquid Culture by Pleurotus ostreatus

Jae-Mo Sung*, Hee-Woo Moon and Dong-Soo Park
Department of Environmental Biology, Mycology Lab., Kangwon National University, Chunchon 200-701, Korea

ABSTRACT: For the practical using of liquid spawn we carried out selection test of nutrient sources, cultural
methods and cultural apparatus for liquid spawn production of oyster mushroom(ASTI 2001, ASTI 2018, ASTI
2072, ASTI 2016, ASTI 2070, ASTI 2180, ASTI 2183, ASTI 2042). The optimal temperature and pH range for
mycelial growth of Pleurotus species were 25°C to 30°C and 5.5 to 6.5, respectively. The effect of carbon sources,
nitrogen sources and mineral salts on the mycelial growth was studied using petridish culture. Generally, the
disaccharides and polysaccharides showed good effect for mycelial growth of Pleurotus species, and the
polysaccharides were superior to the other classes of carbon sources for mycelial growth. For the mycelial
growth of the 8 oyster mushroom stains, soybean flour was superior to the other kinds of nitrogen sources. On
the other hand, addition of mineral salts did not affect, and even poor under certain mineral salts, the mycelial
growth of the 8 oyster mushroom stains. The brown sugar selected out the carbon source of the agricultural
medium. Also the soybean flour selected out the nitrogen source of agricultural medium. In the medinm selection,
we selected out agricultural optimum medium composed of brown sugar 3%, soybean flour 0.3%, potassium
phosphate 0.05%, magnesium sulfate 0.05%. Under the 250 m/ erlenmeyer culture, the effects of such factors as
the inoculum rate, the working volume, cultural method and flask shapes on the mycelial growth were examined.
The optimal inoculum rate and working volume on the mycelial growth of oyster mushroom was 2 mycelial disk
(diameter 6 mm) and 100 m/, respectively. The shake flask culture was enhanced the mycelial growth than at the
erlenmeyer flask. Pulp form growth of mycelium in the erlenmeyer flask culture was obtained in the culture with
glass rod of length 50 mm, diameter 10 mm.
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Table 1. Composition of stock culture medium of Pleurotus

species
Ingredient Concentration (g/L)
Malt extract 30
Yeast extract
Peptone 1
Agar 20

Table 2. Composition of the basal medium (B.M) for mycelial
growth of Pleurotus species

Ingredient Concentration (g/L)
Brown sugar 30
Soybean flour 3
KH,PO, 1
MgSO, 7H,0 1
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Table 3. Sclection of the stock culture medium for the Pleu-
rotus spp. culture

Colony diameter of Pleurotus spp. (mm/5 days)
PL.1 PL2 PL3 PL4 PL5 PL6 PL7 PLS

MYPA' 45 60 47 53 64 67 61 38
PDA’ 39 52 30 51 51 63 56 26
YMA® 40 58 45 48 58 65 56 30
MYPA; malt extract 30g, yeast extract 2g. peptonel lg, agar 20g,
distilled water 1,000 ml: PDA; potato 200g, dextrose 20g, agar 20g,
distilled water 1,000 m/: YMA; yeast extract 3g, malt extract 3g, pep-
tone 5g, dextrose 10g, agar 20g, distilled water 1,000 ml.

Media

Table 4. Selection of the basal medium for the Pleurotus spp.
culture

Colony diameter of Pleurotus spp. (mm/7 days)
PL.1 PL2 PL3 PL4 PL5 PL6 PL7 PLS

Hadar 403 575 433 447 357 537 697 347
Hasimoto 42.0 52.7 393 453 290 573 713 337
Torev 217 327 153 203 207 227 460 230
B.M 60.7 62.0 557 583 540 637 643 440

Hadar; glucose 20g, asparagine 0.65g, yeast extract (Difco) 0.5g,
MgS0,7H,0 0.5g, KH,PO, 1g, KCI 0.5g, distilled water 1,000 m/
Hasimoto; D-glucose 20g, peptone 2g, KH,PO, 0.5g, MgSQ,7H,0
0.5g, CaCl, 0.1g, thiamine hydrochloride 100 ug, distilled water
1,000 m! Torev; glucose 20g, NH,NO; 2¢g, KH,PO, 1g, MgSO,
7H,0 0.5g, ZnSO, 0.001g, distilled water 1,000 m/ B.M; brown
sugar 30g, soybean flour 3g, KH,PO, 1g, MgSO,7H;0O 1g, distilled
water 1,000 ml.

Medium
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Table 5. Composition of the check medium for bacterial con-

tamination
Ingredient Concentration (g/L)
Malt extract 3
Yeast extract 3
Peptone 5
Dextrose 10
Agar 20

Table 6. Composition of checking medium for fungal con-

tamination
Ingredient Concentration (%, v/v)
Hardwood sawdust
(Quercus dentata Thunberg) 80.0
Rice bran 20.0
Water content 65.0

7t dolr] BE WE 17 ste) wjx) e -2
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Fig. 1. Effect of temperature on the mycelial growth of Pleu-
rotus spp. incubated at 25°C for 6 days. Medium con-
tents; Brown sugar 3%, Soybean flour 0.3%, KH,PO,
0.1%, MgSO,7H,0 0.1%.
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Fig. 2. Effect of initial pH on the mycelial growth of Pleurotus
spp. incubated at 25°C for 7days. Medium contents;
Brown sugar 3%, Soybean flour 0.3%, KH,PO, 0.1%,
MgSO, 7H;0 0.1%.
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Table 7. Effect of various carbon sources on the mycelial
growth of Pleurotus spp. at the petridish culture, in-
cubated at 25°C for 5 days

Catbon  Colony diameter of Pleurotus spp. (mm/5 days)
sources PL1 PL2 PL3 PL4 PL5 PL6 PL7 PL.3
Caramel 67.0 717 613 703 60.7 740 75.0 59.0

Com flour 733 762 66.5 76.8 693 79.5 80.0 57.3
Corn starch  66.3 660 587 69.7 62.0 703 70.8 498
Glucose 350 68.0 547 49.0 40.7 457 50.7 283
Molasses 61.0 657 643 647 71.0 70.7 713 577
Potato starch 64.7 65.7 51.0 58.7 572 703 665 42.7
Wheat flour 742 79.2 71.7 73.5 64.8 79.0 78.5 65.5
Brown sugar 74.0 773 723 733 69.0 80.0 78.7 59.0

Medium contents; Each carbon sources were added 3%, Soybean
flour 0.3%, KH,PO, 0.1%, MgSO,- 7H,0 0.1%.

Table 8. Effect of various nitrogen sources on the mycelial
growth of Pleurotus spp. at the petridish culture, in-
cubated at 25°C for 5 days

Colony diameter of Pleurotus spp. (mm/5

Nitrogen
sources PL.1 PL2PL3 PL4 PL5PL6 PL.7 PLS

Cornsteep liquor 59.3 63.0 39.3 38.7 52.0 61.7 52.7 49.7
Peptone 69.7 642 403 59.7 60.3 70.3 72.5 30.8
Soybean flour 723 688 61.7 74.0 77.8 79.7 80.0 43.0
Yeast extract 69.2 69.2 525 64.5 585 70.7 73.0 40.3

Medium contents; Brown sugar 3%, each nitrogen sources were add-
ed 0.3%, KH,PO, 0.1%, MgSO,7H,0 0.1%.
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Table 9. Effect of various mineral salts on the mycelial
growth of Pleurotus spp. at the petridish culture, in-
cubated at 25°C for 6 days

Mineral  Colony diameter of Pleurotus spp. (mm/6 days)
sources  PL.1 PL2 PL.3 PL4 PLS PL6 PL7 PLS
Control 54.0 69.8 63.5 615 595 675 67.8 46.0
CaCl, 540 68.8 650 640 63.0 725 70.0 51.0
CaSO,2H,0 525 705 64.0 655 605 705 703 482
KH,P, 48.8 635 583 588 543 643 663 443

MgSO,7H,0 533 70.0 633 61.8 608 695 695 463

Medium contents; Brown sugar 3%, Soybean flour 0.3%, each min-
eral salts were added 0.1%.

AtAAYo] 71AF Sl on, T80 2 yeast extract,
peptone, SpAEN Fow FabgARe] Zhislaich
(Table 8).

=3 IR AP FAETe] dARA] vl
F3ES ZARSH] $)sled 71 Eeix|(BM.)o)] CaCl,, CaSO;-
2H,0, KH:PO., MgSO, 7TH,0& ZFzt 0.1%(wiys d7lst
of slezlv)s] wekst At dzTeh AT Ale]eAe
g A7) 298 g F 99H(Table 9).
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AER] S7HE =5 2] A AL Atk 2
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+ 2l%vk(Fig. 3).

TR AGESaFAA L) wfokaEk 2 AEepa=9
77} A3 =cEle] 25 (PL.7)e] AZFAM] Aabe]] vlx]i=
o3 8F-S T A a), nhoklEF 100 m/2] shake flaskol| 4] 2
ZTALA S AAte] 71 4315l ch(Fig. 4).

theo 2 AleEetasrt opd bt AzbEel =l A
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Dry weight of mycelium(g/L)

1 2 3 4
Inoculum rate{dia. Bmm)
Fig. 3. Effect of inoculum rate on the mycelial growth of PL.7
at the erlenmeyer flask culture, incubated at 25°C, 120
rpm for 7 days.
Medium contents; Brown sugar 3%, Soybean flour 0.3%,
KH,PO, 0.05%, MgSO, 7H,0 0.05%.

O Edenmeyer |
flask
—— BS8hake flask -

Dry weight of mycelium(g/L)

Working volume( ml )

Fig. 4. Effect of working volume and different flask on the my-
celial growth of PL.7 at the Erlenmeyer culture, in-
cubated at 25°C, 120 rpm for 7 days.

Medium contents; Brown sugar 3%, Soybean flour 0.3%,
KH,PO, 0.05%, MgSO, 7TH,0 0.05%.

Table 10. Effect of various cultural methods for the mycelial
growth of Pleurotus spp. (PL.7), incubated at 25°C,
120 rpm for 7 days

Cultural Dry weight of .

fi
method mycelium (g/L) Growth form  Size (mm)
control 5.36 pellet 2+05
5 mm 543 pellet 1+0.5
10 mm 4.79 pulp -
45° slant 5.55 pellet 1+05

Medium contents; Brown sugar 3%, Soybean flour 0.3%, KH,PO,
0.05%, MgS0,7H,0 0.05%.

Table 109} o] wepibl s Shejsle] AZFAA ko]
WA dRe AR ATl Hlse] 45° by
3 47 s mms] felUehE Y3 Rt el el Ak
Ago] $paloleh. T3 473 10 mme) flgehE e
Ael i ol wlafe] Az=FAGE sghort FAM
o Agao] Bzl oz FAHIV} ALslsich
CarboyOllMQ| HHQHEH wiwjere] AEe delste]

N W s O N DO

Dry weight of mycelium(g/L)

1 2 3 4 5

Inoculum rate{ % )

Fig. 5. Effect of inoculum rate on the mycelial growth of PL.7
at the carboys culture, incubated at 25°C, 0.5 vvm for 5
days.

Medium contents; Brown sugar 3%, Soybean flour 0.3%,
KH,PO, 0.05%, MgSO,- 7TH,0 0.05%.



=)}

A A3 ATV E 4% HE7 A TF-olA] A A4t

71 tstelck(Fig. 5). =3 JEHo] /18-S &
No 2 Eel 7bed Welk A #AMEE 343
F7beld o, 1A Wk 717ke] BEEE A HA
T ek & ARl = TS 1%2 ALsle] o] F9
Alg-g st

B71%E D3l ZARgAM] Akl vlX = dEe =
ARgE A3, Br|eko] S71ESE A2 A Atkeke] £}
3tk (Fig. 6). 12yt £ G729 wokAx o= wl7ls+=
37158 85 5% F 3+ condenserE wi7]-el A
| BHA| d9k7] witell F71Eke] SIS vy 24 E
el o] &Ao] FrIghe FEAY 4 i) ueb B Al
o= wljofde] E3EAE A 5 9l 2o B
el 0.5 vwm o2 o] 3¢ Ay F3siech

$ellx A2 A4S EdEZ elesAl 85l disle]
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Fig. 6. Effect of aeration rate on the mycelial growth of PL.7 at
the carboys culture, incubated at 25°C, various aeration
rate for 5 days.

Medium contents; Brown sugar 3%, Soybean flour 0.3%,
KH,PO, 0.05%, MgSO, 7H,0 0.05%.
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Fig. 7. Mycelial yield of Pleurotus spp. at the carboys culture,
incubated at 25°C, 0.5 vvm for 5 days.
Medium contents; Brown sugar 3%, Soybean flour 0.3%,
KH,PO, 0.05%, MgSO,-7H,0 0.05%.
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Table 11. Production of liquid spawn (PL.7) at the several car-
boy with one carboy aeration volume, incubated at
25°C, 0.5 vvm for 5 days

Carboy culture
1st 2nd 3rd 4th
Air pressure (kg/cm®) 0.7 0.6 0.4 0.2

Dry weight of 1 6.04 5.44 6.14 7.01
mycelium (g/L) 2 623 5.80 7.43 7.44

Medium contents; Brown sugar 3%, Soybean flour 0.3%, KH,PO,
0.05%, MgSO,7H,0 0.05%.

Table 12. Effect of soybean flour concentration on the my-
celial growth of Pleurotus spp. incubated at 25°C,
120 rpm for 7 days

Soybean Dry weight of mycelium (g/L)

flour pL1 PL2 PL3 PL4 PL5 PL6 PL7 PLS

0.1% 1.38 1.61 1.81 199 157 176 1.64 130
0.3% 227 416 379 248 210 267 334 232
0.5% 300 475 6.73 4.66 286 4.05 4.04 3.78
0.7% 363 650 896 6.62 4.69 574 502 530

0.9%(w/v) 4.28 7.28 10.80 6.58 422 786 558 6.29

Medium contents; Brown sugar 3%, Soybean flour were added at 0.
1~0.9%, KH,PO, 0.1%, MgSO,- TH,0 0.1%.
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Table 13. Effect of different mineral salts on the mycelial
growth of Pleurotus spp. incubated at 25°C, 120
rpm for 7 days

Mineral Dry weight of mycelium (g/L)
sources PL.1 PL2 PL3 PL4 PL5 PL6 PL.7 PLS8

Control 1.74 299 419 3.05 2.04 221 2.60 252
CaCl, 270 348 439 3.64 3.58 2.92 330 3.16
KH,PO, (A) 1.97 3.38 3.98 4.60 2.75 345 3.32 294
MgSO,7TH,0(B) 2.41 3.26 4.46 423 3.09 3.49 3.65 3.46
(A)+B) 273 416 4.65 510 430 3.86 398 344
Medium contents; Brown sugar 3%, Soybean flour 0.3%, Mineral

salts were added at 0.1% (w/v). It was incubated at 25°C, 120 rpm
for 7 days.

Table 14. Composition of Brown sugar - soybean flour medi-
um for the liquid spawn production of Pleurotus

Spp.

Ingredient Concentration (g/L)
Brown sugar 30.0
Soybean flour 3.0
KH,PO, 0.5
MgSO,7H,0 0.5
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Fig. 8. Time course of mycelial growth of PL.7 at the erlen-
meyer flask, incubated at 25°C, 120 rpm for 7 days.
Medium contents; Brown sugar 3%, Soybean flour 0.3%,
KH,PO, 0.05%, MgSO.:7H,0 0.05%.
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