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Effects of mixed LED light sources on the fruiting body growth
of oak mushroom (Lentinula edodes) ‘Nongjingo’
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'Kongju National University Plant Resources
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ABSTRACT: In this study, we investigated the morphological characteristics and antioxidant ability of mushroom cultivar Lentinula
edodes ‘Nongjingo’ fruiting bodies after exposure to various light conditions. Color differences between mushrooms treated with
mixtures of LED light revealed that mushrooms displayed lighter color shades when compared to the control group (fluorescent
light treated mushrooms). Redness increased and yellowness decreased after exposure to all treatments other than the fluorescent
control. Measurement of growth characteristics of ‘“Nongjingo’ fruiting bodies showed increases after exposure to all mixed LED
treatments. In addition, the uniformity of fruiting bodies was higher when using LED light compared to fluorescent light. The
measurement of stem diameters did not show a significant difference between the treatments, however, diameters were slightly
larger with exposure to white-green LED. Moreover, stem length was longer in the mixed LED treatments when compared to
those exposed to fluorescent light. Examination of the ratio of stem diameter to stem length revealed that the diameter of the
stem was greater than the length. The antioxidant activity of water extracts made from Nongjingo fruiting bodies grown under
mixed LED conditions was compared to those from mushrooms grown under fluorescence light conditions. The highest
antioxidant activity was observed from mushrooms treated with white LED; however, no significant difference was found between
mushrooms exposed to white-green LED compared to white-blue LED. The treatment showed higher antioxidant ability than
vitamin C. Our results confirm that treatment of white LED and white-blue LED affects the growth and antioxidant ability of
Nongjingo mushroom fruiting bodies.
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Table 1. Effect of LED light source on the color and hardness of pileus of 'Nongjingo'

The color of pileus

Hardness of pileus

Light source Redness

Yellowness

e (a) (b) AE AL ®
131;0(16;:1::;1) 413 8.1 17.1 - - 3,576
White LED 31.0 14.3 159 73.8 -10.3 2,893
White Green LED 31.2 13.4 15.7 66.3 -10.1 3,149
White Blue LED 29.9 13.2 15.4 80.4 -11.5 3,648.
: A = (Ligrescent tamg et wesment) *(@ronssent tam8e sesment) +Obtarssent g Di wesment)
7L = Lpjyorescent tamp™Lited treatment
Table 2. Characteristics of fruit body for ‘Nongjingo' according to LED light source
Light source Diame(tre; mo§ pileus Uniforl(nci:t\);a )of pileus Diame(:;elllr;)f stipe Leng(trl;lc;f) stipe
Fluorescent lamp(control) 51.4 18.0 36.2 10.8
White LED 66.5 4.5 39.2 16.1
White Green LED 59.4 83 433 14.9
White Blue LED 68.3 8.3 37.7 14.8

* variation coefficient

Fluorescent lamp
(control)

White Blue LED

White Green LED

Fig. 2. Morphological properties of ‘Nongjingo’ grown under different LED mixed light source.
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Table 3. The comparison for yield of ‘Nongjingo™ according to LED light source

Light source Number of available stipes Yield .Yleld Ratio of the marketing
(ea/bag, 1.4kg) (g/bag) index value(%)
Fluorescent lamp(control) 4.8+2.0 227.3 100 80.0
White LED 5.0t£1.5 251.6 111 79.7
White Green LED 5.7£1.0 286.7 126 83.4
White Blue LED 5.1£1.6 270.0 119 84.0

Table 4. DPPH radical scavenging activity of different light source on ‘Nongjingo’

Sample Fluorescent lamp White LED White Green LED  White Blue LED Vitamin C
(mg/ml) (control)
IC,, 9.55+0.84 5.613+1.24 5.48+1.14 5.04+2.40 3.1320.01

ICy, : Inhibitory activity is expressed as the mean of 50% inhibitory concentration of triplicate determination. The values are obtained by inter-
polation of concentration-inhibition curve
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