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Abstract: Microalgae contained abundant value compositions (e.g., antioxidant polyphenolics and flavonoids, proteins) and
owned significant bioelectrochemical characteristics for sustainable applications. This study tended to decipher strategy to
maximize generation of value-added products through testing of electrochemical capabilities (e.g., total polyphenolics content,
DPPH antioxidant activities, cyclic voltammetry). Although extracellular metabolites of microalgae might express significant
electrochemical activity as electron shuttles, such metabolites apparently still inhibited microbial activities, leading to
significant reduction of power generation in microbial fuel cells with metabolite supplementation. This result clearly explained
why slow-growing microalgae could propagate ubiquitously even microbes were grown in much faster rates. That is, combined
interactions of microalgae-bacteria co-cultures evidently provided ecologically favorable conditions for microalgal persistence
due to inhibitory metabolites expressed by microalgae in co-cultures.
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AT T AT W A5 22N 3R B2 (Chlorella sp. AN3 .,
Chlorella sp. AN6, Mk H BT K EAL T 5 R 52 12 204% B
13), EERRORAFIN TR (BG-1135 8 54 15g/Lagar; % 1), £
AR RN ABG-1 135 . AW H R
HZBG-11, FRFER M £

R1 BG4 A%

A%y BG-11(gL™)
Na,MG EDTA 0.001
Ferric ammonium citrate 0.006
Citric acid. 1H,0 0.006
CaCl,-2H,0 0.036
MgSO0,-7H,O 0.075
K,HPO, 0.04
H;BO; 0.00286
MnCl,-4H,0 0.00181
ZnS0,7H,0 0.000222
CuSO4-5H,0 0.000079
Co(NO3),-6H,0 0.000049
Na;Mo0,4-2H,0 0.000391
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R3 NERFEANGA [R5 #4522 R /M B8 IN 2 MFC 2 EISFH$T L& K

RIS Retec(€2) RyintRair(€2) Total Rin(Q2)
Chlorella sp. AN6 10 day metabolite 11.93 680.46 692.39
Chlorella sp. AN6 15 day metabolite 12.86 744.39 757.25
Blank 11.90 541.87 553.77
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A R OV LSRR I e 2 RAH B A L R A



162

0.035 —

0.030 f

0.025

0.020

OD725rm

0.015

0.010

0.005

0.000

IR S BRI R AR R AR R A (K AR R AT AT

S

I N3 metabolite
1 ANG6 metabolite

5 10

15 20 25 30
Time(d)
W6 /NEREE AR S B AR R A R

100

80

40

20

T TTY

DPPH free radical scavenging percentage ( % )

O DT, T TR X [FCT. TR T BN, R rTF . PO REE r S R W [T MDY WP TR SO Y.

PR PR 1 PR l||. A

3

5 10 15 20 25 30
Tiem(d)
B7 AR R 82 v s 2 A IDPPH 1 b 3 o 2 i



Science Discovery 2018; 6(3): 155-163

o

0,
.
E/ 0,
(@]
0, 2
0, 0
9 8 S
o O Q 0,
=} o = 0,
= 0, ‘C_VI
< @) 0,
0,
0,
I %
g 0,

M8 s IR EEMFCEE Tt R B I -

AL M M e HiChlorel la sp. AN3E#Chlorella
sp. ANGHAMCERY) B A B IR S LB, 1 BT gErE
TR R AT SRR, B i AESIIEE T, TRk
N FL AR E BAE A BAA AR M, R EE R KRR R L
{F FIMFCHIER &S SR T 45 1, BEARAEAE A AL b mT i 4y
ES, {HHAMREYAY & A ol b 40 S 1 2 Y, DR A
1 RAEMPCEE Ba 28U 3k o AT 90 O 5% HH /N BR 8 i A
SR A A AR EY), £ R 3t
AR RS, NEREREA B A PR A R 2 R, AT
3 DLVEAT A R H SR R AP A7, AR RBE R AR 2 A
HAEHBR. e RERBARSUEER, A LA
AR U 1 S5 s B 4%, 475 o] DA RO A= R K S B AT AT
1. 1% 485 vA e A BRBMPC R &0k i &8 s, MEAT b5
B 5| mEEY A E R E S BT AL

oA

RS & 8 R B (5 & 4 98 -
106-2621-M-197 001 -) Z &R B wli B .

MOST

S 3k

[17 R.Ramanan, B. H. Kim, D. H. Cho, H. M. Oh, and H. S. Kim,
“Algae-bacteria interactions: Evolution, ecology and emerging
applications,” Biotechnol Adv, vol. 34, no. 1, pp. 14-29,
Jan-Feb, 2016.

[2] K. W.Chew,J.Y. Yap, P. L. Show, N. H. Suan, J. C. Juan, T.
C. Ling, D. J. Lee, and J. S. Chang, “Microalgae biorefinery:

High value products perspectives,” Bioresour Technol, vol.
229, pp. 53-62, Apr, 2017.

[3] J. M. Marjakangas, C. Y. Chen, A. M. Lakaniemi, J. A.
Puhakka, L. M. Whang, and J. S. Chang, “Selecting an
indigenous microalgal strain for lipid production in

[5]

[6]

[7]

(]

[12]

[13]

[14]

[15]

163

anaerobically treated piggery wastewater,” Bioresour Technol,
vol. 191, pp. 369-76, Sep, 2015.

A. K. Minhas, P. Hodgson, C. J. Barrow, and A. Adholeya, “A
Review on the Assessment of Stress Conditions for
Simultaneous Production of Microalgal Lipids and
Carotenoids,” Front Microbiol, vol. 7, pp. 546, 2016.

K. Watanabe, M. Imase, K. Sasaki, N. Ohmura, H. Saiki, and
H. Tanaka, “Composition of the sheath produced by the green
alga Chlorella sorokiniana,” Lett Appl Microbiol, vol. 42, no.
5, pp. 538-43, May, 2006.

J. Lee, D. H. Cho, R. Ramanan, B. H. Kim, H. M. Oh, and H.
S. Kim, “Microalgae-associated bacteria play a key role in the
flocculation of Chlorella vulgaris,” Bioresour Technol, vol.
131, pp. 195-201, Mar, 2013.

B. Y. Chen, M. M. Zhang, C. T. Chang, Y. Ding, K. L. Lin, C.
S. Chiou, C. C. Hsueh, and H. Xu, “Assessment upon azo dye
decolorization and bioelectricity generation by Proteus
hauseri,” Bioresour Technol, vol. 101, no. 12, pp. 4737-41,
Jun, 2010.

B. Xu, B. Y. Chen, C. C. Hsueh, L. J. Qin, and C. T. Chang,
“Deciphering characteristics of bicyclic aromatics--mediators
for reductive decolorization and bioelectricity generation,”
Bioresour Technol, vol. 163, pp. 280-6, Jul, 2014.

K. Han, P. L. Yueh, L. J. Qin, C. C. Hsueh, and B. Y. Chen,
“Deciphering synergistic characteristics of microbial fuel
cell-assisted dye decolorization,” Bioresour Technol, vol. 196,
pp- 746-51, Nov, 2015.

B. Y. Chen, C. M. Ma, K. Han, P. L. Yueh, L. J. Qin, and C. C.
Hsueh, “Influence of textile dye and decolorized metabolites
on microbial fuel cell-assisted bioremediation,” Bioresour
Technol, vol. 200, pp. 1033-8, Jan, 2016.

B. Y. Chen, J. H. Liao, A. W. Hsu, P. W. Tsai, and C. C.
Hsueh, “Exploring optimal supplement strategy of medicinal
herbs and tea extracts for bioelectricity generation in
microbial fuel cells,” Bioresour Technol, vol. 256, pp. 95-101,
Feb 2, 2018.

G. K. Oliveira, T. F. Tormin, R. M. Sousa, A. de Oliveira, S.
A. de Morais, E. M. Richter, and R. A. Munoz,
“Batch-injection analysis with amperometric detection of the
DPPH radical for evaluation of antioxidant capacity,” Food
Chem, vol. 192, pp. 691-7, Feb 1, 2016.

R. Xiao, and Y. Zheng, “Overview of microalgal extracellular
polymeric substances (EPS) and their applications,”
Biotechnol Adv, vol. 34, no. 7, pp. 1225-1244, Nov 15, 2016.

A. Masek, M. Zaborski, and E. Chrzescijanska,
“Electrooxidation of flavonoids at platinum electrode studied
by cyclic voltammetry,” Food Chem, vol. 127, no. 2, pp.
699-704, Jul 15, 2011.

J. M. Marjakangas, C.-Y. Chen, A.-M. Lakaniemi, J. A.
Puhakka, L.-M. Whang, and J.-S. Chang, “Simultaneous
nutrient removal and lipid production with Chlorella vulgaris
on sterilized and non-sterilized anaerobically pretreated
piggery wastewater,” Biochemical Engineering Journal, vol.
103, pp. 177-184, 2015.



