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Comparison of Marine Microalgae Growth Using LED Lights

Man-Gu KANG'  Su Yeon LIM - Chang-Hyeok LEE - Hyang Ran BAEK - Jong-Ahm SHIN

(Chonnam National University)

Abstract

To assess the effect of LED lights on marine microalgae growth in the laboatory, Tetraselmis suecica,
Chaetoceros simplex and Isochrysis galbana were cultured under 20+1C, Walne’s medium and aeration
using 3.6 L glass vessels. The LED light sources were Blue, Red, BluetRed, CoolWhite and WarmWhite.
The experiments were conducted three times. The density of microalgae was shown as the counted number
of cells per day, and the specific growth rate was calculated by using the density. The statistical analysis
was performed by analysis of variance using the SPSS 20.0 program. 7. suecica culture was the highest
density under the Blue LED light source, so the light source was the most effective for the growth of this
alga. C. simplex and I galbana culture had the highest density under the Blue+Red LED light source,
therefore this light source was the most effective for the growth of these algae. The result of analysis of
variance showed significant between groups.
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[Fig. 1] Emission spectra of LED using in this study.
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(2): Blue LED, (b): Red LED, (c): Blue+Red LED, (d): CoolWhite LED, (e): WarmWhite LED.
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<Table 1> The difference of populations by species and light sources

Tetraselmis suecica

Chaetoceros simplex

Isochrysis galbana

Species

MCD™! SGR™ MCD™! SGR™ MCD"! SGR™

Type of LEDs =1 07celiml)  (day™)  (x107cellml)  (day™)  (x107cellml)  (day™)
Blue 34.54 0.54 9.00 0.20 116.00 0.81
Red 27.50 0.54 10.00 031 69.17 0.76
Blue+Red 26.42 0.57 12.83 0.29 181.38 0.82
Cool White 33.04 0.52 11.00 031 99.04 0.77
Warm White 22.63 0.50 9.92 0.29 36.96 0.67

*1: Maximum cell density.

*2: Specific growth rate.
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[Fig. 2] Average growth curves of 3 times

experiment of Tetraselmis suecica by
LED light sources. Blue; Blue LED, Red;
Red LED, B+R; B+R LED, C-W;
CoolWhite LED, W - W; WarmWhite LED.
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[Fig. 3] Average growth curves of 3 times

experiment of Chaetoceros simplex by
LED light sources. Blue; Blue LED, Red;
Red LED, B+R;, B+R LED, C-W;
CoolWhite LED, W - W; WarmWhite LED.

A A, 104A o] Red, WarmWhite LED3% ]|
A UERs T 2 B+R LEDZ oA 12.83x10
Tcell/mlZ TFE LEDFA R AUjdoz =9ko
W B+R LED¥ €Y 7Hg WE7F W Blue LED
gelo] mls WErh oF 15w E=ghuh vSAES
AU EE B9 B+R LEDFYL 0.29day 10
%3, Red, CoolWhite LED#¢ol|A  031day ' &
7F4 39kon| Blue LEDZH- A 0.20day 'O 2
74 Skt Cosimplex®] W T suecica®] W
% Hrp WEvh AriRos woprt

[Fig 4]°l I galbana®] 3-8 372145 Vet
itk FusAdEE 1094 9] B+R LEDS¢!
7} CoolWhite LEDE oAl YEFSTY I galbana
= B+R LED3olA 181.38x107cell/ml 0.2 T
LEDFEx Aoy oz  E3kom, Red

==
=11

- 555 -



gk - At - 0f
200
_ 180
g 160
Z 140
Z 120

5

E' 100
_E 80
= 6o
Z
k 20
L1}

1 2 3 4 5 (i} 7 8 9 1w 11 12 13

=—+—BLUE —&—RED —2—B+R —a—CW —=—W.W
[Fig. 4] Average growth curves of 3 times

experiment of /[sochrysis galbana by LED
light sources. Blue; Blue LED, Red; Red
LED, B+R; B+R LED, C-W; CoolWhite
LED, W - W; WarmWhite LED.
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Division N M+SD F P(Duncan)
T. suecica 195 101.91+92.54 000
Species C. simplex 195 45.92+32.33 47.135™ C.<T o
1. galbana 195 272.65+404.36 (C<T<1)
Blue 117 169.81+270.95 1000
+
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WarmWhite 117 73.40494.86 Red<Blue, Blue+Red)
™ P<.001
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