Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2021.22.5.379
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 22, No. 5 pp. 379-386, 2021

o255 g=PARS Q35 ICT S8 AdA A< vjok &AA

13 1,4 1,4 =3 2,3 = aq1,4%
01212'7, o=, R, MsE, TS, UsH

'MEOYStR LHeakstn, 2MR0Hsta AZaksta), SMEOstn XMICEUEH7 |24, “M0JHIE| @)

ICT Convergenced Cascade-type Incubator for mass production of
microalgae

Geon Woo Leel’S, Yong Bok Lee1’4, Yong Jin Yool‘4,
Dong Hyun Baek?, Jin Woo Kim*?, Ho Seob Kim'*
'Department of Physics and Nano-science, Sun Moon University
2Department of Food Science, Sun Moon University
3Center for Next-Generation Semiconductor Technology, Sun Moon University, 4CEBT Co. Ltd.

2 % E AF FFHL vARF PP Agt ICTS BT7|&0] 8§84 A4 d i A|A-(CCC)S st
Ut & AAFZ HART gl DAt F8 2-HPR pH, 2%, olileigt4aet 2% Alojs Fsf AARE HidzA
FAE S AZG S AL Zao] BARC] vHRRE 4T = 3ol BAgol &R d AAF ot E3
AL H2 YHE AFshe FHe et 2 dFolAe o] Al2dS ZE5te 7193 nAERE st
A HolHE 2AsH. I AW, wid27] O0.D.= Z1°1A4 0.0062 535N eH o] i 714, O.D.= F21:
0.399, x2: 0.961, +23: 0.795 I8|aL #24: 0.4382 SAHHAT. WehA] #F713t B¢ AE2Q1 vigol 7

=)
o] It ti=F wi¥F ®4]Ql ISMC (/n-situ monitoring and control)7]¥F ATLETE AA|5tL, 2 A7 &S
Boll mAl R o9l = 7|5te] kAR Fof H8sto] AE, SPFE I8 97 &AL NEIITFA] AE A
olE 8o 7hset A3t A 7l&olzt AmHh

Abstract This study was undertaken to develop a cascade-type continuous culture system (CCCS) that
combines both ICT and biotechnology (BT), for the mass production of microalgae. This system is
capable of maintaining the essential culture conditions of pH, temperature, carbon dioxide, and
illuminance control, which are key parameters for the growth of microalgae, and is economical for
producing microalgae regardless of the season or location. It has the added advantage of providing
stable and high productivity. In the current study, this system was applied to culture microalgae for 71
days, with subsequent analysis of the experimental data. The initial O.D. of the culture measured from
incubator 1 was 0.006. On the 71st day of culture, the O.D.s obtained were 0.399 (incubator 1), 0.961
(incubator 2), 0.795 (incubator 3), and 0.438 (incubator 4), thereby confirming the establishment of
continuous culture. Thus, we present a smart-farm based on ISMC (in-situ monitoring and control) for
a mass culture method. We believe that this developed technology is suitable for commercialization, and
has the potential to be applied to hydroponics-based cultivation of microalgae and cultivation of
high-value-added medicinal plants as well as other plants used in functional foods, cosmetics, and

medical materials.
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Fig. 2. Conceptual diagram of stepped continuous
structure incubator.
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Table 1. Size and volume of microalgae cultivators
and volume of culture medium.

Spec. Incubatorl{Incubator2|Incubator3(Incubator4
Cultivator 385 x 417 x 455 x 500 x
dimension 1000 x 1000 x 1000 x 1000 x

(W xLxH (mm| 720 680 640 600
Cultivat?]f) volume 270 280 290 300
Workine dimension 385 x 417 x 455 x 500 x
o S IH) (mlm) 1000 x | 1000 x | 1000 x | 1000 x
520 480 440 400
Working volume ()] 200 200 200 200
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Fig. 3. (a) Conceptual diagram of ISMC microalgae

culture management and control system. (b)
Picture of ISMC microalgae culture system.
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