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Production of Pleurotus ostreatus and Flammulina velutipes Using Liquid
Spawn Inoculation System
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ABSTRACT: This research aimed at developing the efficient method and device applicable to the inoculation of
mushroom using (spawn was intended to utilize) liquid spawn for the stable production of mushroom. For the mass
production of liquid culture, optimal inoculum volume and cultural period were 5~6% and 4 days for Flammulina
velutipes and 4% and 5 days for Pleurotus ostreatus. Fruit body weight in 850 m! polythene bottle was highest at
6% or 15 ml liquid inoculum for P ostreatus and 4~6% or 10~15ml for F. velutipes. Weight of fruit body by the
application of liquid spawn inoculation system increased up to 33.7% for P ostreatus and 32.8% for F. velutipes,
respectively, compared to conventional spawn making system. The system of liquid spawn inoculation was suc-
cessfully operated without malfunction in opening or closing the lid, and it took 26 min to inoculate 1200 bottles.
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Fig. 1. Schematic liquid spawn inoculation system using single-
fluid nozzle system.

Fig. 2. Outer structure of liquid spawn inoculation system.

Fig. 3. Outer structure of 12 { steel air-lift fermenter.
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Table 1. Optimum injection pressure, time of injection and
corresponding mycelial dry weight of Flammulina
velutipes and Pleurotus ostreatus for different quan-
tities of injection

Injection pressure Injection time  Dry wt. of

Injection

(kgf/cm®) (Second) mycelium (g)
volume (ml) =

FV' PO FV PO FV PO
10 045 04 023 043 0043 0.045
15 055 05 034 05 0065 0.068
20 045 0.6 055 068 0.087 0.090
25 065 075 056 056 0109 0.113
30 075 065 063 074 0131 0.135

*FV = F. velutipes, "PO = P. ostreatus.
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Fig. 4. Effect of inoculum rate on the mycelial growth of
Flammulina velutipes and Pleurotus ostreatus at the
mass culture, incubated at 21°C, 1.0 vvm and incubated
at 25°C, 0.5 vvm for 5 days, respectively.
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Fig. 5. Time course of mycelial growth of Flammulina velutipes
and Pleurotus ostreatus at the mass culture.

Ao SRl

7170l e el 2AME Q8 HEE 5%,
S71% 1 vwvm(F-002), 0.5 vwvm(P-001)2.2 194 8y
A &S A B A3, 57 2-15P-001)2] 7
B 59 o] SR gAY Tt 24 UrEMXl ‘E%
AL, To] 23 (F-002)y= Wl 49 THo stationary phase
o =EES ST 4 IATKFig 5). e 2 ByF
WAL HAIEF Tl 4golAM 5Y FE vk
Aol ARG Aoz AtgE |z

HE »BEof| 2st XM g

LERRIHAM: AHAFAY AFgdAxes 57 2-15(P-
00D)E HERT 6%vVNA 15 miE HAE39L o
850mé zEtEE AHAA FAo] et Zlos et
S tHFig. 6). “El2|MAle] Asgdsalzdo] 282 F
Ao AZ AL vl (v) 4~6%= 15~20 miE BE
SIS ol FHde] dAMIS B A EAE e d
T AATH .

WAL <A gate] &
ZF 6%E 10~15 miE TS uﬂ X]—/“x]] &Ajo] 714
FolTh. f19] Z2FAZ AT HALY] AE R EA 2o
AEE HAo HERALS HEH 4~6%= 10~15 miZ
HEsr e W Hde) A 2 AA 39S fesl
T UATH(Table 2). 4(1999)S YpFHAle] HA)E
79 A4 HEEFES 10 ml850 mle2 A &2

e

% -

85 e 2%
£ 8 . %
B ;(5}: e 6%
2l —— 8%
5) &0 - -3 10%
Y
T % F
8 5|

40 -

35 : s : : ;

10m 15w 20m 25mi ol

Quant. of inoculum (ml)

Fig. 6. Effects of inoculum size on yield of Pleurotus ostreatus
(P-001) using liquid spawn inoculation system.
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Table 2. Effects of liquid spawn inoculation system to relative yield of Flammulina velutipes

Quant. of inoculum Pileus® (mm)

Stipes (mm)

Number (body) Weight (g/850 mi)

(mifbotile) IR® (4%) IR (6%) IR 4%) IR (6%) IR 4%) IR (6%) IR (4%) IR (6%)
10 15.1 13.7 121.5 108.2 158 180 159.13 161.15
15 14.2 14.7 108.1 126.4 173 183 159.27 177.0
20 13.1 13.7 1182 108.1 157 205 110.38 145.54
25 12.2 14.7 117.2 1142 143 109 113.58 93.69
30 13.1 12.2 118.1 107.1 176 178 131.03 122.19

“Pileus : Diameter of pileus, Stipes : Length of stipes, Number : Number of the fruit bodies formed (longer than 50 mm), Weight : weight of

the fruit bodies formed in 850 ml plastic. bottle.
*IR : Inoculum rate.
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Table 3. Effect of inoculation system type on fruiting of Pleurotus ostreatus and Flammulina velutipes

Pileus (mm)*

Stipes (mm)

Number (body) Weight (kg/port)

Inoculation system

PO’ FV* PO FV PO FV PO FV
Liquid spawn 4277 13.1 31.2 121.5 19 168 0.99 2.55
Traditional sawdust spawn 385 10.8 32.6 116.0 21 159 0.74 1.92

‘Pileus : Diameter of pileus. Stipes : Length of Stipes. Number : Number of the fruit bodies formed. Weight : Weight of the fruit bodies formed

in 4x4 bottle port.

PO =P ostreatus Sawdust spawn (Quantity of Inoculum: 10~15 g/bottle). Liquid spawn (Inoculum volume: 15 mi, Inoculum rate : 6%).
FV = F velutipes Sawdust spawn (Quantity of Inoculum: 10~15 g/bottle). Liquid spawn (Inoculum volume: 10 ml, Inoculum rate : 4%).
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Fig. 7. Effect of spawn type on fruiting of Flammulina velu-
tipes. left, traditional sawdust spawn; right, liquid in-
oculation system.
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