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Effect of Blue and Red LED irradiation on Growth Characteristics and Saponin
Contents in Panax Ginseng C. A. Meyer

Min Jeong Kim, Xiangguo Li, Jin Soo Han, Seong Eun Lee, and Jae Eul Choi’

Division of Plant Resources, ChungNam National University, Daejeon 305-764, Korea.

ABSTRACT : This study was conducted to assess the response of LED (Light-emitting diode) irradiation on the growth
characteristics and saponin contents of Panax ginseng C. A. Meyer. LED irradiation showed a positive effect for most of the
parameters studied. The content of chlorophyll a in leaves was increased by 4.9~36.5%, under LED and fluorescent light
conditions compared to the control. The content of chlorophyll b was also increased by 44.4~55.6% under blue and red LED
compared to the control except under the red plus blue LED condition. The shoot and root weight were increased by
20~60% and 14.8~59.3%., respectively under LED and fluorescent light conditions compared to the control. The total sapo-

nin content was increased by

1.8% under blue LED compared to the control, while total saponin content was decreased by

8.8~11.5% under red LED, red plus blue LED and fluorescent light conditions.
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Table 1. Soil chemical properties of the experiment of field before transplanting.

pH EC P05 NH,-N NO;-N OM Ex. K Ex. Mg
(1:5) (dS/m) (mg/kg) (mg/kg) (mg/kg) (%) (mg/kg) (mg/kg)
5.02 0.33 1231 117.6 65.6 2.99 1.90 2.88
Table 2. Quantum for day-break in different light conditions.
Light source BL' RL BL+RL FL Control
Quantum (pmol/s/m’) 19 £ 0.2 39 +0.2 26 = 0.1 35 +0.9 0=+0.0

BL: Blue LED, RL: Red LED, FL: Fluorescent lamp.
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Fig. 1. Comparison of air temperature in two different conditions.
E: The first ten days of a month, M: The middle, L: The last.
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Table 3. Effect of LED and Fluorescent light on chlorophyll contents of leave in two-year-old ginseng.

Chlorophyll contents (mg/g)

Light source a/b ratio
a b Total
BL* 5.6a* 2.8a 8.4a 2.0
RL 4.7ab 2.6a 7.3ab 1.8
BL+RL 4.5b 1.7b 6.2bc 2.6
FL 4.3b 1.8b 6.1c 2.1
Control 4.1b 1.8b 5.9¢c 2.3
*BL: Blue LED, RL: Red LED, FL: Fluorescent lamp
*Mean separation within columns by Duncan’s multiple range test at 5% level.
Table 4. Growth characteristics of above-ground parts of two-year-old ginseng in different light conditions.
Light source Stem length (cm) Stem diameter (mm) Leaf length (cm) Leaf width (cm) Top weight (g)
BL 13.9a* 1.9a 6.0a 3.1a 1.6a
RL 13.0a 1.8a 5.4a 2.9ab 1.2b
BL+RL 11.3a 1.8a 5.2a 2.9ab 1.2ab
FL 11.9a 1.9a 5.3a 2.9ab 1.3ab
Control 12.2a 1.6a 4.9a 2.6b 1.0b

*BL: Blue LED, RL: Red LED, FL: Fluorescent lamp.

*Mean separation within columns by Duncan’s multiple range test at 5% level.
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Table 5. Growth characteristics of underground parts of two-year-old ginseng in different light conditions.

Light source Root length (cm) Root diameter (mm) Root weight (g) T/R ratio (%)
BL 21.7a* 7.8a 4.3a 37.2a
RL 20.6a 6.7a 3.1ab 38.7a
BL+RL 20.2a 7.2a 3.3ab 36.4a
FL 21.3a 7.6a 4.0a 32.5a
Control 20.7a 6.5a 2.7b 37.0a
BL: Blue LED, RL: Red LED, FL: Fluorescent lamp.
*Mean separation within columns by Duncan’s multiple range test at 5% level.
$ Compactness mean the root dry weight divided with the root height.
Table 6. Ginsenoside composition of two-year-old ginseng root by different light conditions.
Light source Rby Rb, Rbs Rd Re Rg Rg Rh, Total PDS/PT
(mg/g)
BL 13.9a* 3.9a 0.9ab 2.2a 17.2a 5.1a 0.9a 2.0a 46.1a 0.8b
RL 15.7a 4.3a 0.8b 2.1a 12.0a 3.2b 0.6a 1.4a 40.1a 1.3a
BL+RL 10.9a 3.9a 1.0a 2.3a 14.7a 4.6a 1.0a 1.8a 40.2a 0.8b
FL 11.9a 3.4a 0.9b 1.7a 17.3a 3.6ab 0.8a 1.7a 41.3a 0.8b
Control 16.0a 4.4a 0.8b 1.9a 15.9a 3.9ab 0.7a 1.7a 45.3a 1.0b

*BL: Blue LED, RL: Red LED, FL: Fluorescent lamp.

*Mean separation within columns by Duncan’s multiple range test at 5% level.
SPD (panaxadiol):Rb; +Rb,+Rb;+Rd, PT(panaxatriol): Re+Rg; +Rg,+Rh;.
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