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ABSTRACT

The cultivation conditions of shiitake mushrooms (Lentinula edodes) influence the

'.) production and quality of fruiting bodies. We conducted this study to improve the
B productivity and quality of shiitake mushrooms by modifying the cultivation conditions.

_ updates Two types of spawns (sawdust and liquid spawn) were used, and corn flour was used as a
nutritional source for the sawdust medium. A blue light-emitting diode (LED; 300 lux) was

& OPEN ACCESS also used instead of a white LED during the incubation period. Sanbaekhyang was used as
PISSN : 0253-651X the experimental variety. When using corn flour, the mycelial growth rate increased 1.1 to
eISSN - 2383-5249 2.7 times the growth rate of the control up to 21 days of incubation, and the weight loss rate
Kor. J. Mycol. 2023 June, 51(2): 69-80 of the media was also higher. Mushroom productivity increased 1.2 times when the liquid

https://doi.org/10.4489/KJM.20230008 spawn was used compared to when the sawdust spawn was used, and the blue LED also

increased fruiting body production by 1.1 times compared to the white LED. Mushroom
productivity increased when the liquid spawn was used, and the blue LED also increased
fruiting body production. Fruiting body weight and the size of the cap were greater when
sawdust spawn was used. The fruiting body weight and the stipe diameter were greater
© 2023 THE KOREAN SOCIETY OF MYCOLOGY. when the blue LED was used. Taste analysis showed that the saltiness increased when corn

flour was used, and the sourness increased when the blue LED was used.
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Table 1. Substrate formula and experimental condition used in Lentinula edodes cultivation.

Number Nutrient source’  Inoculum type Inoculum volume LED type
C (Control) ‘Wheat bran Sawdust 9¢g White
S1 Corn flour Sawdust 9¢g White
S2 Corn flour Sawdust 9¢g Blue
S3 Corn flour Sawdust 12¢g White
S4 Corn flour Sawdust 12g Blue
S5 Corn flour Sawdust 15g White
S6 Corm flour Sawdust 15¢g Blue
LI Corn flour Liquid 9mL White
L2 Corn flour Liquid 9mL Blue
L3 Corn flour Liquid 12mL White
L4 Corn flour Liquid 12mL Blue
L5 Corn flour Liquid 15mL White
L6 Corn flour Liquid 15mL Blue

*All the experimental medium contained 85% oak sawdust as substrate.
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Fig. 1. Comparison of weight loss rate (%) of sawdust media after 100 days under different cultivation
conditions. a-d: The value indicates a significant difference (Tukey test p<0.05).
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Fig. 2. Initial mycelial growth on the surface of sawdust medium. (A) Sawdust inoculum, (B) Liquid
medium. a-c: The value indicates a significant difference (Tukey test p<0.05).

Table 2. Comparison of morphological characteristics of fruiting bodies under different cultivation conditions.

Conditi Fresh weight Cap diameter Cap height Gill width Stipe length Stipe diameter
onditions

(2 (mm) (mm) (mm) (mm) (mm)
C 39.6 + 14.6a 68.8 + 12.3ab 142 +21a 1.7 £ 0.8abc 46.8 £+ 94cde 12.7 £ 3.0a
S1 33.3 £ 13.3abc 63.3 + 11.6abed 10.8 + 2.1bc 1.9 + 0.8ab 554 + 9.8a 12.6 £ 2.4ab
S2 38.5 + 18.1a 66.7 + 12.8abc 11.7 £ 2.8¢ 1.7 £+ 0.9abc 51.8 + 9.5abc 129 £ 29a
S3 34.8 + 14.3abc 32.3 £ 11.5bed 10.6 + 3.0c 1.6 £ 0.9bc 53.0 + 8.0ab 12.5 £ 2.5ab
S4 33.1 + 17.1abc 61.1 &+ 11.1bcd 10.6 = 2.9¢ 14 £ 0.8c 53.0 + 10.7ab 12.5 + 2.8ab
S5 38.7 = 189a 69.2 + 12.6a 109 £ 3.1c 21+07a 53.3 + 9.3ab 12.5 + 2.2abc
S6 33.8 = 14.9abc 63.6 + 11.8abed 11.1 + 3.0c 1.6 = 0.6bc 53.3 £ 9.3abc 12.5 £+ 2.7ab
L1 227 £ 133d 59.9 + 9.8abed 12.0 + 2.1bc 1.8 £ 0.5abc 412 £ 102f 10.8 £ 2.4cd
L2 26.5 £+ 14.1bcd 62.8 £ 12.5¢d 13.2 + 2.5ab 1.6 £ 0.5bc 459 + 10.2def 11.7 + 3.9abcd
L3 21.1 £ 13.3d 554 £9.8d 113 + 2.9¢ 1.7 + 0.8abc 420 + 83ef 11.0 = 2.7bcd
L4 252 + 12.5¢d 58.8 £ 10.0cd 12.1 + 2.3bc 1.5 = 0.5bc 46.1 + 8.9def 119 + 2.8abed
L5 18.6 = 7.6d 58.0 + 8.6cd 113 + 2.1c 1.6 = 0.4bc 424 £ 6.0ef 115 + 14d
L6 23.6 + 89d 60.5 + 7.5bcd 11.6 £+ 2.6bc 1.8 + 0.6abc 454 + 4.6def 11.3 +4.5abed
a-f: The value indicates a significant difference (Tukey test p<0.05).
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Fig. 3. Comparison of fruiting body production of ‘Sanbackhyang’ on sawdust media under different
cultivation conditions. a, b: The value indicates a significant difference (Tukey test p<0.05).
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Fig. 4. Intensity comparison score radar chart of rolled-dumplings with various levels of hot-air dried (50°C)

‘Sanbaekhyang’ using taste sensor of e-tongue. (A) Sawdust inoculum, (B) Liquid inoculum. PKS, auxiliary
sensor; CPS, standard sensor.
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