Journal of Mushrooms 23 mw22ax

LED ZHdof (0 E =10 4

= 1,% 1 = 1 1
Bk - OSK|' - ORES' - B! -
S EIEY FHUNEAAGE APEF
g WA ER
FHRE ]S AF A7

H 4]

0y

BEE’ - ojue’

HH X|

7E|-I:I

Browning efficiency and fruiting body characteristics of
Lentinula edodes according to LED light source with sawdust

substrate
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ABSTRACT: We measured the antioxidant activities of Oak mushroom (Lentinula edodes) in browned sawdust medium under
conditions of varying LED sources and amounts of light. Consequently, exposure to 200Lx blue LED resulted in highly efficient
browning; the most efficient browning was shown at 200Lx, regardless of the type of luminous source. We identified that
quantities obtained with the blue luminous source increased compared to those in other treatment plots. The DPPH radical
scavenging test conducted to examine antioxidant activity revealed that the red luminous source caused high radical scavenging
compared to efficient browning. The fruiting body for Nongjin-go, as a treatment plot with the highest scavenging, under a 400Lx
red luminous source was 34.3%£1.80% and that for ‘Sanjo 701’ at a 300Ix red luminous source was 32.99%1.58%. The
polyphenol content, reported to be correlated with DPPH radial scavenging, showed no similar correlation in the ‘Nongjin-go’

variety. By contrast, ‘Sanjo 701’ showed a similar association.
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1981; Tokimoto et al., 1982), BRI (Basidiomycota),
Tg7o M A (Polyporaceae), SHHA1E (Lentinus), %]
I} (Tricholomataceae) 1% (Lentinila)®l 3= WAL
2 Auie A = grkeo] vihd Skslal Qlo] A4S A
o2 2|3l rh(Kang et al, 2004).

X3 (Lentinula edodes)s F-2lutetol|lA] =2 zju) 2
AEEA dom, 579 BhE AL o] 2 4]
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3 5 7148 &3t SHEO|(Chang et al, 1990;
Chang and Miles, 1989) 9 & d= dH 2202 UF
3 Atk AF7EA e FHEAAN ATs AgEEC
%2 (Bak ef al, 2010, Jang ef al 2009)3} ¥jA o] A& 2
3k (Kim and Jeon, 2002; Seo ef al, 2012; Koo et
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Table 1. Change of chromaticity(L-value) according to the LED source and incubation period in ‘Nongjingo'(Lentinula edodes)

LED Incubation LED source
intensity ~ period Blue White Green Red

(lux) (days) T M B T M B T M B T M B
100 60 38.8abc  49.2 48.2 439abc 56.0 52.7 432 abc 62.6 73.7 499 a 63.7 63.6
200 60 374 ¢ 51.4 61.2 39.6abc 589 53.6 40.4 abc 48.3 48.7 44.0abc 47.0 67.7
300 60 41.9 abc 518 474 494 abc  43.1 60.6 47.4abc 474 532 443 abc 52.8 71.1
400 60 41.6 abc  45.6 45,5 413 abc 569 57.7 49.6 a 52.4 64.6 454abc 428 54.2
500 60 380bc  69.2 46.0 44.7abc 440 51.8 40.6 abc  66.1 46.7 44.6abc  69.7 58.9

* 0~50 mm part of substrate length
® 50~100 mm part of substrate length
¢ 100~150 mm part of substrate length

Table 2. Change of chromaticity(L-value) according to the LED source and incubation period in ‘Sanjo 710°(Lentinula edodes)

LED Incubation LED source
intensity  period Blue White Green Red

(lux) (days) T M B° T M B T M B T M B
100 60 46.5 bc 72.8 72.6 55.5abc  69.5 75.7 49.2 bc 71.0 77.1  62.0abc 76.7 73.5
200 60 46.9 bc 68.8 72.9 50.3 bc 55.2 72.1 46.6 bc 65.0 72.0 67.0 ab 69.7 74.9
300 60 45.7bc 514 63.8 583abc 63.7 66.7 448bc 624 741 62.5abc 77.8 76.7
400 60 47.3 bc 60.8 78.5 48.4 bc 58.1 72.3 439 ¢ 69.7 75.8 52.8 bc 73.4 77.8
500 60 64.0 abc 623 65.7 457 bc 58.2 73.9 53.6 bc 77.7 69.6 75.7 a 83.2 80.4

* 0~50 mm part of substrate length
® 50~100 mm part of substrate length
 100~150 mm part of substrate length

Table 3. Fruit body characteristics of ‘Nongjingo’(Lentinula edodes) by LED

. Pileus diameter(mm) Pileus Stipe Stipe Chromaticity Hardness(N)
LED lux Welght ) thickness thickness length . ]
(g/3 fruitbodis) long short (mm)  (mm)  (mm) L a b Pileus  Stipe
100 71.1c 43.3 40.0 7.7 6.5 35.8 37.0 8.5 15.0 1.4 6.1
200 70.1 cd 44.1 44.5 22.8 15.6 42.3 19.6 5.9 4.5 1.4 4.4
Blue 300 57.7j 47.2 47.0 21.0 12.7 355 194 6.2 4.6 1.1 4.9
400 70.3 cd 51.9 49.2 21.0 15.0 40.8 21.9 6.5 5.7 1.1 5.4
500 542 k 46.3 47.4 20.7 13.1 38.1 22.8 8.1 7.2 1.1 6.6
100 59.5 hi 44.8 45.0 25.8 13.4 37.2 20.6 7.1 5.5 1.1 5.8
200 49.8 1 35.8 35.0 9.8 9.0 23.6 29.1 7.6 11.5 2.0 5.3
White 300 > - - - - - - - - - -
400 619g 45.6 49.3 18.8 14.6 44.0 20.3 7.6 5.6 1.5 5.8
500 64.8 f 49.8 51.1 20.7 14.6 38.3 23.4 6.0 6.0 1.1 5.1
100 64.0 f 42.7 43.8 16.0 9.4 39.1 19.3 5.3 4.5 1.3 5.8
200 68.6 de 452 45.3 22.1 15.0 40.5 20.0 5.6 4.7 1.3 6.2
Green 300 67.4 € 49.5 48.8 21.0 14.2 43,5 22.1 6.3 5.6 2.2 6.1
400 733D 53.6 50.6 21.6 14.4 44.2 21.9 5.9 5.5 1.4 5.9
500 41.6 n 40.5 40.1 18.8 12.4 254 20.6 7.8 5.8 1.2 53
100 38.8 0 37.6 39.3 17.2 9.7 32.1 20.7 7.2 5.7 1.8 7.3
200 46.4 m 454 43.2 17.5 11.9 37.2 20.7 7.7 4.6 1.3 5.6
Red 300 61.1 gh 47.0 48.0 17.8 14.6 44.0 21.0 7.0 5.9 1.2 9.1
400 76.7 a 54.0 47.4 10.3 6.3 32.8 44.6 8.9 18.3 1.5 8.4
500 46.3 m 45.7 41.6 11.3 6.9 254 33.0 7.6 12.9 1.5 5.7
Darkness 58.21j 44.6 432 22.3 13.7 42.5 19.9 52 4.4 1.3 6.3
EL" 61.0 gh 44.4 46.8 18.2 15.9 42.6 19.8 6.0 4.6 14 4.8

* Flourescent lamp
" No fruitbodies
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Table 4. Fruit body characteristics of Sanjo 701(Lentinula edodes) by LED

Weight Pileus diameter(mm) l?ileus ?tipe Stipe Chromaticity Hardness(N)
LED lux @ long short thickness thickness length . b Pilews Stipe
(mm) (mm) (mm)

100 754 d 51.0 46.3 18.0 16.7 52.6 24.4 9.2 7.9 1.6 3.6

200 91.0b 48.8 48.8 9.3 8.0 32.6 25.1 10.7 9.1 1.7 4.2

Blue 300 69.2 fg 40.7 40.0 8.4 6.9 36.8 23.4 9.5 7.7 2.2 4.2
400 69.8 f 55.3 55.7 15.6 15.8 48.6 27.7 11.1 10.6 1.5 6.9

500 - - - - - - - - - - -

100 43.1 mn 43.7 41.6 16.4 13.9 30.8 25.7 9.9 8.6 1.9 4.9

200 66.6 h 40.8 39.6 7.6 5.7 38.0 229 9.4 7.6 1.9 44

White 300 442 m 43.8 41.3 14.5 13.4 30.5 30.9 10.5 16.7 2.2 6.4
400 58.0j 48.1 47.8 17.2 16.2 48.4 23.5 8.4 7.2 1.7 4.6

500 73.7 e 51.9 45.9 17.5 14.6 37.0 31.6 12.9 17.4 2.0 5.1

100 932 a 51.0 55.8 19.1 21.8 47.8 26.7 10.0 9.2 2.0 3.0

200 90.4 b 52.8 55.1 17.2 17.3 51.5 23.0 7.3 6.3 1.6 4.0

Green 300 729 e 44.3 45.8 7.3 6.3 37.4 28.2 10.2 9.6 1.7 4.8
400 85.6 ¢ 57.9 54.8 20.3 17.5 50.9 23.7 12.3 7.9 1.9 39

500 49.11 48.3 46.7 17.3 13.0 37.8 313 12.6 17.2 1.9 5.1

100 694 fg 47.9 49.2 18.5 15.4 46.5 26.2 11.2 9.6 1.8 39

200 61.0 1 37.9 36.5 9.7 7.5 35.7 23.4 10.0 7.8 1.5 34

Red 300 420n 443 40.5 14.7 14.0 38.0 29.7 12.7 14.9 2.3 4.6
400 62.6 i 51.6 45.2 16.0 15.9 46.1 23.5 9.6 8.1 1.7 53

500 52.8k 49.5 429 15.2 12.8 27.5 32.1 124 17.3 2.3 5.6

Darkness 59.1j 47.7 47.7 16.4 17.1 46.6 22.2 8.9 6.9 2.0 5.6
EL 67.8 gh 46.2 49.5 19.5 19.2 49.0 24.0 9.3 8.1 2.1 4.6

* Flourescent lamp
°No fruitbodies
ELPA)
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Fig. 1. Free radical scavenging activities of hot-water extracts from ‘Nongjingo'(Lentinula edodes).
DPPH activities are represented by the meantSD of three replications. Different letters indicate significant differences at the
level of p<0.05 among samples.
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Fig. 2. Free radical scavenging activities of hot-water extracts from ‘Sanjo 701’(Lentinula edodes).
DPPH activities are represented by the mean+SD of three replications. Different letters indicate significant differences at the
level of p<0.05 among samples.
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Fig. 3. Total polyphenol contents of hot-water extracts from ‘Nongjingo'(Lentinula edodes).
The contents are represented by the mean+SD of three replications. Different letters indicate significant differences at the level
of p<0.05 among samples.
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Fig. 4. Total polyphenol contents of hot-water extracts from ‘Sanjo 701’(Lentinula edodes).
The contents are represented by the mean+SD of three replications. Different letters indicate significant differences at the level
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