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ABSTRACT: This study was carried out to elucidate suitable spawn culture for an artificial cultivation of Neo-
lentinus lepideus. The optimum culture conditions of the liquid spawn were deffated soy flour for main material,
12 days for culture period and 0.9 vvin for aeration volume, respectively. Sawdust spawn was appropriate for douglas
fir sawdust and deffated corn flour (95:5, v/v) for mycelia growth and fruiting body formation. In case of liquid
spawn, cultivation period was two shorter than sawdust spawn and mushroom yield was 111.9 g per 850 ml cultivation
bottle. In conclusion, the suitable spawn for fruiting body production was found to be liquid spawn than sawdust
spawn with considering cultivation period and mushroom productivity.
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Table 1. The concentration of composition materials used in
selection of liquid spawn

Material Contents
Soybean meal 30g
Defatted soy flour(Hot-Water Extraction)® 100 g
Beet pulp(Hot-Water Extraction) 100 g
Potato starch 30g
Corn grits(Cold-Water Extraction)b 100 g

% 101 making : Sugar 300 g, KH,PO, 5 g MgSO,-7H,0 5 g, Cooking
oil 30 ml.

*Hot-Water Extraction : Main material 100 g+ Water 101, 40 min at 108°C.

°Cold-Water Extraction : Main material 100 g+ Water 101, 60 min.
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Table 2. Chemical properties of experiment materials for the
liquid spawn used in this study

Total carbon Total nitrogen C/N  Crude fiber

Materials

(%) (%) ratio (%)
Soybean meal 53.9 0.82 66 0.23
Defatted soy flour 54.4 0.29 188 0.76
Beet pulp 54.2 0.14 387 1.47
Potato starch 54.7 0.02 2,735 0.10
Corn grits 53.8 2.80 19 1.03
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Table 3. Changes in pH of liquid spawn substrates during
mycelial growth

Table 4. Change of dry weight of mycelia in liquid spawn
substrate during mycelial (units : mg)

Incubation days

Incubation days

Material® Material®
0 3 6 9 12 15 3 6 9 12 15
Soybean meal 51 35 37 53 58 59 Soybean meal 432 d° 564 ¢ 746 ab 768 a 732 ab
Defatted soy flour 60 41 49 47 55 57 Defatted soy flour 352 d 504 ¢ 678 ab 696 a 680 ab
Beet pulp 62 35 39 36 45 50 Beet pulp 276 d 352 ¢ 434 b 511 a 501 ab
Potato starch 60 43 36 41 54 56 Potato starch 208 ¢ 308 b 352 a 358 a 348 ab
Corn grits 59 35 37 39 40 45 Corn grits 146 ¢ 250 b 309 a 300 a 292 a

‘Substrate was consisted with 3%(w/v) of main material, 0.1%(w/v)
of KH,PO,, 0.1%(w/v) of MgSO,7H,0, and 0.3%(v/v) of edible oil.
Amount of substrate was 100 ml.
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*Substrate was consisted with 3%(w/v) of soybean meal, 0.1%(w/v)
of KH,PO,, 0.1%(w/v) of MgSO,-7H,0, and 0.3%(v/v) of edible oil.
Amount of substrate was 101 1.

"Values followed by the same letter do not differ significantly at p>0.05
according to Duncan’s multiple range test.

Table 5. Changes of CO, concentration in liquid spawn substrate
during mycelial growth

Aeration rate CO, concentration(ppm)
(vvm) 1 2 3 4 5 6 7 8 9 10 11 12

0.3 347 435 480 560 620 620 633 594 572 485 437 390
0.6 410 437 520 570 637 640 608 572 529 455 375 370
0.9 343 347 430 540 585 595 593 565 534 442 411 422
1.2 357 340 430 510 553 544 548 513 491 440 427 396

*Substrate was consisted with 3%(w/v) of soybean meal, 0.1%(w/v)
of KH,PO,, 0.1%(w/v) of MgSO,-7H,0, and 0.3%(v/v) of cooking
oil. Amount of substrate was 10 I.
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Table 6. Substrate consumption amount and myceilial dry weight
according to aeration rate for 12 days

A
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Table 8. Changes in pH of sawdust spawn substrate during
mycelial growth

Aeration rate Evaporation loss Ratio of medium Dry weight

(vvm) of medium (1) residue’ (%) of mycelia (g)
0.3 1.40 86 36b°
0.6 1.43 86 38b
0.9 2.90 71 55a
1.2 3.60 64 52a

*(Initial medium amount - final medium amount)/Initial medium
amount x 100.

"Values followed by the same letter do not differ significantly at
p>0.05 according to Duncan’s multiple range test.

* Media volume of liquid spawn: 10 1.
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Incubation period(days)

Substrate”
0 10 20 30
T1 6.0 6.0 6.5 6.2
T2 5.6 6.1 4.6 4.2
T3 4.3 4.1 4.3 4.0
T4 4.4 4.2 3.9 3.7

*T1; Douglas fir sawdust : rice bran= 80 : 20(v/v), T2; Douglas fir sawdust :
rice bran =95 : 5(v/v), T3; Douglas fir sawdust : corn grits =95 : 5(v/v),
T4; Douglas fir sawdust : beet pulp =95 : 5(v/v).
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Table 7. Chemical properties of experiment materials and incubation characteristics of Neoletinus lepideus in sawdust spawn substrate

Chemical properties

Incubation period (mmvdays)®

Substrate’ Toral carbon Total nitrogen . Myce.liadl Incgbatjon Non-i.ncuEation
%) %) CN raton 5 10 15 20 25  density ratio (%) ratio (%)
Tl 53.8 0.97 55 30 62 90 121 133 ++ 90 10
T2 54.4 0.44 124 32 75 103 123 133 +H+ 98 8
T3 552 0.31 178 36 84 111 133 +++ 96 0
T4 55.2 0.22 251 24 41 52 60 76 ++ 96 2

*T1; Douglas fir sawdust : rice bran= 80 : 20(v/v), T2; Douglas fir sawdust : rice bran =95 : 5(v/v), T3; Douglas fir sawdust : corn grits =95 : 5(v/v),

T4; Douglas fir sawdust : beet pulp =95 : 5(v/v).

*Column test : Size @ 20 mm x length 200 mm, incubation temperature 25 + 1°C.

‘Full growth of mycelia.
R compact, ++ medium, + thin.
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Table 9. Growth duration and fruit body characteristics of Neolentinus lepideus by spawn types

Required days

Fruit body characteristics

The complete day

Spawn for spawning (days)

Formation of Development

Total Available stipes No. Yield

Biological efﬁciencyb

primordium  of fruit body cultivation® (No./1 kg) (g/1kg) (%)
Liquid 9 7 6 43 113 &° 1119 a 32
Sawdust 30 8 7 45 87 b 913 b 26

*The days from inoculation to first harvest of fruit body

"Biological efficiency(%) = [fresh weight of fruit-body(g)/dried weight of substrate(g)] x 100
“Values followed by the same letter do not differ significantly at p>0.05 according to Duncan’s multiple range test.
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