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Characteristics of Chlorella microalgal-bacterial condorticin
oil production
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Abstract: [Objective] In order to research the characteristics of artificially constructing algae
symbiosis system in oil production. [Methods] Aseptic Chlorella was screened and isolated from the
BG11 medium, the growth and oil-producing characteristics of Chlorella in the symbiosis system were
studied by artificial construction of co-culture system of algae and bacteria. [Results] The results
showed that the growth of algae, accumulation of oil and the production of fatty acid components of
biodiesel were significantly higher in the co-culture system of algae and bacteria compare to that of
aseptic Chlorella. Co-culture system of bacteria (Stenotrophomonas maltophilia) and Chlorella has the
best effect, and the biomass, oil content and Cg.4 of Chlorella increased by 9%, 36.3% and 259.2%
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respectively. [Conclusion] This study shows that the quality of microalgae biodiesel with good
utilization value can be improved by artificial construction of co-culture system of algae and bacteria.

Keywords: Chlorella, Microalgal-bacterial condortic, Oil accumulation, Fatty acid composition
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Figure 2 Electron microscopic observation of aseptic Chlorella and the co-culture system of algae with bacteria
. A: TH/NEKE; B: JUH/NREE-Enterobacter sp.; C: JoR/NER¥EE-Deinococcus sp.; D: JCH/NEKEE-Flavobacteriaceae bacterium;
E: JCR/INEREE-Pseudomonadaceae bacterium; F: JGp/NER#E-Stenotrophomonas maltophilia; G: JGp/INER#E-Stenotrophomonas sp.
Note: A: Aseptic Chlorella; B: Aseptic Chlorella-Enterobacter sp.; C: Aseptic Chlorella-Deinococcus sp.; D: Aseptic Chlorella-Flavobacteriaceae

bacterium; E: Aseptic Chlorella-Pseudomonadaceae bacterium; F: Aseptic Chlorella-Stenotrophomonas maltophilia; G: Aseptic
Chlorella-Stenotrophomonas sp.
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in aseptic culture Chlorella and the co-culture system of
algae with bacteria

M EEWR P E AT R R THEBEE, &A
SEVBMETXE, 6 4 K5, SBRPEASE
M 0.78 mg/L FarE#5 12 KAY 2.59 mg/L, 7E i
WS R e EN S ES, R RS
RN R, MR R R P R
HEOAMZHER S BT R IR R, UL A IR R
THAE T X HR WL, /INEREE ] DLZA A p R Ik 7

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



WS /BRI AR IR AR T A

2285

gy, AEAFANE G THFERE IARTR],, X AR [R] & 1)

UiRe2z A%,

24 EEHEEKRREPHEERE EPS HIKET L
TG DA /INBR 5 45 37 R DA 5 5 R 3R b 24 i

Rl By 2k anE 6., 7 s, MR 6 1 7 A]

IR a2 TR . TRk

FAAR P 2 SRR 10d B TR E, B 4 K

250
25)
200}
175}
150}
125}
100}

751

s0[

25[

Control
5

Concentration of polysaccharide in
cell-surround (mg/L)

144 192 240 288
t(h)

Figure 6 Change of cell-surrounding polysaccharide
concentration in aseptic culture Chlorella and the co-culture
system of algae with bacteria

.
h
1

L Control
A5

Concentration of protein in cell-surround (mg/L)
[2=]
n

9% 144 192 240 288
t(h)

Figure 7 Change of cell-surrounding protein concentration
in aseptic culture Chlorella and the co-culture system of
algae with bacteria

(/) 7.68 mg/L 3 HNE] T4 10 KAy 171.53 mg/L, Tfi
e TR G AR A R b 2 i R R 2 R s R T
207.95 mg/L; 4L FEI AR 1 S kAT AR DRSS, FE5S
10 KRR AR R PR (5 A 22.20-26.82 mg/L,
W1 = T2 F1 Y 18.15 mg/L
25 EEHAKRPNBKESHENTH

K 8 ATLIB B A, Jor/NERBEIMAR M &
R 6 KHTHY 9.00 mo/L BE] T 12 KW
30.33 mg/L, 7F 12 d B dEp A R AL thyhERiE
(B e R (41.3320.58 mg/L), B3 m Tas Xt
I8 (P<0.05), Mita i A3 F1 A5 WA A £ ] 0 i
FPEX S (P>0.05), FHIEFRFNE 12 Kk A5, A3
AL =R A R R A 25 e A A
T 23.1%. 28.6%F/1 36.3%, 13 HIAN R B A /N
BRSO
2.6 R IA KRR B/ BkiE M AE B BT ER 4E A AY
Tk

R TSR T/ NER R BGEE R L RE SRR RN
BRIENSIRAL 02 9 0 10), JexhmfRdEs T
HBRALALHE, SRS R SAR IR DT LR TR 2
B MAE 9 F1 10 HRATLAE H, oA fh R/ ekehg
R A2 o0 B AR T8 1 TR ARk, 7656
6 KNGS 12 RETARIIIR & AR A — (&I
T, Cro il Cog MUFIAGTRAHXT 25 (IR FIrkghn

i Control

=
(=]

ﬁ:

[¥5]
n

(]
(=]

[Se]
tn

wn

LV I ]

Concentration of Chlorella grease (mg/L)
o .
(=]

288

t(h)

(o]

Figure 8 Changes of oil content of Chlorella in aseptic
culture Chlorella and the co-culture system of algae with
bacteria

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2286 A AE B4R Microbiol. China

2017, Vol.44, No.10

0.40 - EZC16-0
L A Cl6-1

as | EJC18-0
0.35 CC18-1
M E3C18-2
0.30 - A C18-3
L B C20-0
025k E3 Others

3]
=

<

0.20 -

KX
oK,

o

X

4
T
X

01sL
010k
0.05L

XX,
R

e
X
EX

XX

K

AR,

:
e

X
K,

7
<X
K

R

77
.

i
XX,
X

&
35
FHREE

<

*

s,
RS

K
B

0.00L

Concentration of fatty acid component (mg/L)

Different symbiosis system

©
[ep]

Figure 9 Changes of fatty acids of Chlorella in aseptic
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