Research Scholarship for International Graduate Students

S Kuy,

Gl o

%,

Cyanobacteria for direct air capture:
Growth modulation and carbon fixation in marine environment
Priskila A. Diankristanti’, I-Son Ng'*

'Department of Chemical Engineering, National Cheng Kung University, Taiwan
*Corresponding author’s email: yswu@mail.ncku.edu.tw
NSTC 113-2218-E-006-014, NSTC 113-2922-1-006-287

COMAL
s uame®

Taat

€0, §Iucose
Light B0 E u
&& Parameters / L
optimization
u Seawater
L . | Em— utilization
450 475 530 615 660 730 WW
&9 Fu Large-scale
2 i cultivation
[ Growth profile under various LED wavelengths ]
B Y k
s as
g2t = LD __oh e Red light (660 d white light
? 530 nm — green 0.86 037 . Ig ( nm) and white Ig
. g1 - 0, D2z (WW 2700K) promoted growth and
£ : .
em Itted Cyanobacteria @os . 660 nm-—red 1.67 048 Pmteln accumulation.
f ; 0f- o 3 WW 2700K — white 1.62 0.36
L 2 4 & L 513 615 660 ww
— — f Time (day) Light wavelength (nm)
[ Simultaneous optimization of cultivation parameters J
Biomass Protein C-PC Biomass Protein Cc-PC
Light Dark Nitrogen Temp. Biomass Protein C-PC 243 5. Obti
W mMco) @) % (R i & 8 'k‘ [ 0 70 uE light
24 0 2 25 1.1 2343 824 :‘ — ﬁ . - i [ it s <« 17 S/L s%“
16 8 2 25 132 25.58 9.86 = | e B | . 16/8 Ilght/dark
12 12 2 25 1.29 2421 852 o | - . "
24 o 6 25 1.20 30.70 14.60 o P S GmM nnrogen
16 8 6 25 1.52 3768  19.26 éﬁl ',‘ e
12 12 6 25 123 3554 17.87 § »
24 o 2 42 121 27.43 621 s
16 8 2 42 113 2555 6.89 e
12 12 2 42 111 2033 524 =) Metabolite enhancement:
24 0 6 42 126 2013 783 =] Biomass: 1.524 g/L
16 8 6 42 142 2871 539 * Protein: 37.69%
12 2 6 42 099 2019 544 ‘:‘ C-PC: iS.Zé%
CO, fixation rate: Lightitensity (uE) Ugntperiod ()
2°%@ | 1.7g-COeq — - - -
T Fe— [ Cultivation using marine seawater from Penghu, Taiwan ]
2 [oa%
:;1. g‘.
o8, 2 a
) g é
S s
@0 m 0.
Take-home messages
Time (day) Time (day)
« C. aponinum PCC10605 can thrive in :“‘ :""
elevated salinity and simultaneously o8 3os
accumulate phycocyanin (C-PC). %M ‘éo,s
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- Attificial red and white light sources Sos Soe
was found to enhance growth, and 802 g,
further supported by optimized 800 3”
cultivation parameters. T 0 25 s 75 100 T o0 2 s 75 10
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« Marine seawater is a feasible water
source for cyanobacteria cultivation. + Similar trend of biomass under red and white light.
«  Future research should focus on . . ap! in marine ient relied on metal trace element addition to support growth.
e % 5 « C. aponinum was able to thrive in actual marine environment containing up to 75% seawater. BG11 MSW 50
eIucudatlng_ the interplay ‘?f biomass «  50% seawater content showed better CO, uptake capacity.
accumulation under red light and

exploring light regime optimization for
Vurther yield improvements.
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