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Tab. 1  Strain information for construction of 18S phylogenetic tree

#FkIsolate NCBIE 3% 5 Accession number KAEHSampling
Botryococcus braunii strain 3005 KC438297 Unpublished
Botryococcus braunii strain AGB-Bb02 GU951519 Lake Fuxian, Yunnan, China
Botryococcus braunii isolate Songkla Nakarin AJ581911 Reservoir, KhaoKho Hong, Thailand

Botryococcus braunii strain AICB 418 KJ541889 Cluj-Napoca, Romania
Chlamydomonas reinhardtii SAG 53.72 JN903984 soil from Santa Cruz, USA

Scenedesmus vacuolatus strain211-8b X56104 from bark, Philadelphia, USA
Dunaliella tertiolecta strain SAG 13.86 EF473737 marine, Oslofjord, Norway
Chlorella vulgaris strain CCAP 211/11F AY591515 Dorking, Surrey, England, UK
Chlorella sorokiniana strain SAG 211-8k FM205834 Waller Creek on Univ. TX Campus , Austin, USA
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FH EAZAEW018S rRNAY 1818 H 5] #)% 18SF/R
RS HIENN41/)18S rRNAFF ¥, & 3t GenBank

1 ENN4E IR AT R
Fig. 1 Micrograph of ENN41 under normal growth condition
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18S rRNAZE R Z g it it (] 2). A 2rh AT LU
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100

100 Botryococcus braunii strain 3005
Botryococcus braunii strain AGB-Bb02
ENN41

Botryococcus braunii isolate Songkla Nakarin

Botryococcus terribilis strain AICB 418

1007 Chlorella sorokiniana strain SAG 211-8k
L Chiorella vulgaris strain CCAP 211/11F

Scenedesmus vacuolatus strain 211-8b

Chlamydomonas reinhardtii strain SAG 53.72

100
91

0.005

Dunaliella tertiolecta strain SAG 13.86

Bl 2 R4 18S BlastH K 5 51 H4 A 14 4 BEENN41 R Gtk AL i
Fig. 2 Phylogenetic tree of Botryococcus braunii ENN41 based on the results of 18S Blast
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Fig. 3 The ODys, (a) and biomass concentration (b) of ENN41 in the column reactor
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Tab.2 The crude hydrocarbon of ENN41 at the end of the 16d culture in column reactor

By b i Feifii-+H i Flask+ & Crude Fike & #Crude
Algal power (g) Flask (g) Crude hydrocarbon (g) hydrocarbon (g) hydrocarbon content (%)
5 89.55 92.38 2.83 56.6

S I T R 2H R 1 72.6%

W B AE AT U B #5  35 7% T 16d I ENN4 135
ik, B adets, ik SHR, /LS RE LK
109 I 23 A 78 M A T R, DR 4 o A E A
B o

W VA ENN417E485 em AR 20
N 2§ R RREERT IR 16d, RERR 1 R BUREIN 2 AE ) IR P,
T IR W M E MRS . ENN4T/EREA 557
AR AR Y BRI I, 16dI A
T H4.584 g/L, AR 23 50.234 g/(L-d), KR
b7 T E ) & N20%. ENN41LEBUK A
Miggh, BARE AR AMERR B U SR A EE,

FEEFEAK T VR E, AR ARIREF TR R AR K
o XUt BHENNA/E UK I35 T2 48 b, AR TR KF
TRAF AR AERE, T340, AR RTBOK S50 R AL E
FRERIE TG T A, IR T B m R & .
3 Tig

TR TS 7 T8 B K I WL 82, 2Rt
FEA T A AR, B s DR 1 9% 461
1 SR T A TS B84k, DT S 10 o 88 P T A4S 2
3. R EEE T 5 5 o] s IRTE TR A B AN
TR 25 3 DA DX 50l FROSBE AR, 0] B 11 70 R BRI, &5
SR PR AR B v, R R R R PR
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B4 HRIRIT(a). 5 (b)TENNATHER) X IF CLb A AR LR (o)
Fig. 4 The extraction of crude hydrocarbon of ENN41. Algal power before (a) and after (b) extraction of ENN41, crude hydrocarbons
dissolved in hexane (c)

F3 ENNAEMRRFERTIETR16 dEBSAIERER KR &2
Tab. 3 Fatty acid composition and content of ENN41 at day 16

HE Wi R 2H BX, Fatty acid He i8R 5 5 i i B2 1 L9 Fatty acid accounted for the e MR AE #2857 IR 2. Content of fatty acid in

composition proportion of total fatty acids (%) algae powder (%)

C14:0 0.614+0.080 0.031+0.004
C16:0 18.789+0.357 0.948+0.027
Cle:l 2.146+0.065 0.108+0.004
C18:0 0.916+0.361 0.046+0.019
C18:1 30.601+0.981 1.545+0.066
C18:2 3.140+0.555 0.159+0.030
C18:4 23.167+0.490 1.169+0.013
C20:4 0.879+0.054 0.044+0.002
C20:5 3.112+0.196 0.157+0.008
AL H 16.635+1.702 0.839+0.079

M 100.000 5.047+0.055

5 A A& BEENNA R JE 2 41 et ]
Fig. 5 The Nile red staining of Botryococcus braunii ENN41
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Fig. 6 The growth curve of ENN41 in plate reactor and the crude
hydrocarbon content over 16 days
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PEMIRIFFE o TR T RE SR8 A R e i R A
ChulO. Chul3. Prat. BBM. BG11%%, ix b3
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PR o YR T A B AT 1 B ) A e R e S
RS A KR & 23—25°C . pHAE X A B
A E B K R —, pHE BRI L HLURAE K T
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ISOLATION, IDENTIFICATION AND EVALUATION OF HYDROCARBON
PRODUCING PERFORMANCE OF ONE BOTRYOCOCCUS STRAIN

CHEN Chuan-Hong, WU Hong, YIN Shun-Ji, MA Jian-Yuan and LI Qing
(State Key Laboratory of Coal-Based Low-Carbon Energy, Xinao Scientific & Technological Developmental Co., Ltd., Langfang

065001, China)

Abstract: ENN41 is a freshwater strain isolated from Bo’Ao coast of Hainan Province. Microscopic observation
showed that ENN41 has the unique morphological character of genus Botryococcus. The 18S rRNA gene of ENN41
was cloned for further species confirmation at molecular level. The homologous analysis showed that the 18S rDNA

gene of ENN41 was highly homologous to the species of Botryococcus braunii in GenBank. ENN41 achieved a bio-
mass productivity of 0.483 g/(L-d) and crude hydrocarbon content of 56.6% for 16 days culture in column reactor. The
main fatty acids were oleic acid (C18:1), octadecatetraenoic acid (C18:4) and palmitic aid (C16:0), accounting for
72.6% of the total fatty acid. Large amount of lipid stained with Nile red in the extracellular matrix. ENN41 reached a
high productivity after 16 days culture in plate bioreactor [0.234 g/(L-d)] with 20% crude hydrocarbon. All the results
showed that ENN41 is a natural Botryococcus braunii strain with high productivity of biomass and lipids and high po-

tential for industrial application.

Key words: ENN41; 18S rRNA; Botryococcus braunii; Biomass productivity; Crude hydrocarbon



