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Influence mechanism of Porphyrobacter on flocculation harvest of Ochromonas sp.
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Abstract ; Harvesting microalgae cells by bioflocculation has the advantages of low toxicity, low cost and high
efficiency. In order to reveal the influence mechanism of Porphyrobacter on the flocculation harvest of
Ochromonas sp. , the flocculation efficiency of Ochromonas sp. in BG11 medium,BG11 medium containing
5 ¢/L glucose (glu +BG11) pure algal system and coculture system with Porphyrobacter were compared, and
the algal organic matter (AOM) vyield and composition and the community structure of bacteria in the
phycosphere in different systems were analyzed. The results showed that the flocculation efficiency of
microalgae in BG11 and glu + BGI1 pure algal culture systems were 62.40% and 19.02% respectively. The
flocculation efficiency in the coculture system of Ochromonas sp. and Porphyrobacter in glu + BG11 reached
93.42% , and the AOM yield and polysaccharide yield in AOM decreased significantly. For coculture system in
glu + BG11, the yield of arabinose and rhamnose in AOM increased significantly, and the type of monosaccharide
in AOM was the same as BG11 system. Porphyrobacter shified the peak of protein amide group in AOM and caused
the changes of protein substances such as tryptophan and tyrosine. Compared with the pure algal culture system,
Porphyrobacter could adapt to the culture system of Ochromonas sp. as the dominant bacteria, while species of
Bacillus , Flavobacterium and Brevundimonas appeared.
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FNIREEFE T d, EREEREE 3 000 Ix, B 28 °C Lo
JHHI(L:D) A 14 h: 10 h, FEAREE 3 150 r/min,
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AR PEER K , FEL 5 000 g B0 S min, BEAZ 3 UK, FHAN
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5 R, AN 2R e 52 30 AT B A Y B R B AR O
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VAL ok e o A R Al 5 A i 2R R i 4 Oh
SR AT B AM49 7 5/ NER IR 3R
Kb R b2 A A SRS R0 15 03 1 0 WA ) g
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WL, 220 0 B35 25 02 AOM ™ i A [l ) 32
ZRIN o AT BRI SRR R AR PR T 4l
B SRt 2 B e, JUHUETE glu + BGIL (AR
[ AOM Hh, Z24H 7™ & 55 15 34. 554 mg/L, L%
I 1.64 fiF, Li 5 HFFER], B0 AOM 7 ik &
BRI B SRR O, AOM. v 1 2 Bl 6 57
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i} P/ (mg/L)  (HH/%  PR/(mg/L) HH/%  PRRY/(mg/L)  SEH/% PR/ (mg/L) (/%
Hws 1.949 11.29 2.852 17.05 2.765 11.89 1.012 6.42
(i 1.852 10.73 1.774 10. 61 2.987 12.84 1.843 11.70
Rz 1.470 8.52 1.380 8.25 1.322 5.68 2.306 14.64
B AR 2.707 15.68 1.608 9.61 5.146 22.12 1.055 6.70
il 4.282 24.81 4.775 28.55 6.159 26.48 4.977 31.60
b 1.782 10.32 1.935 11.57 1.413 6.07 1.136 7.21
R (EE 1.170 6.78 1.223 7.31 1.264 5.43 2.775 17.62
Fesi i 2.050 11.88 1.180 7.05 2.205 9.48 0.647 4.11
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il 0.000

24 il o e, T
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E /am

a) glu+BG11

H P& 4 AT, R T B R AR R R i OB IR R S
TR IEIR R, W ACE/E, =250 ~310 nm/
290 ~ 350 nm) Sy 5 A A H & LR 4062 TR M H
AU, FHAL T BB B IR IR A R L B SR I A
R B0, (A IR OL IS AOM H i J7 36
BIEMRESA K, FEORIE T Z IR @ IR 5
SEW) 5, Porphyrobacter 23 i i i e 76 A= K A i 72
TR O3 DA 33X 6 ) T DA T S 1 4 i 2R R Gk . U B
(E/E, =250 ~295 nm/270 ~ 302 nm) i A 51
AR, AR IR R AT PN R R W B8
B ) R R b A T A DL, RERETEANR
IRAERR o0 T STE ARG B, 1§ C(E/E,, =
200 ~250 nm/270 ~ 380 nm) NEHEY I, & D
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BRI R 0 D (U E TR IR IR R, ixX ]
AES A4 B RO TR A 5%, Al A WA o A DL DR RE R 4R
e R ) AR AR, e el ol i R Y A1

FRMFEIRS),3 400 em ™" BT B W 05 06 2 25 1 A
N—H {h4i4iRah 5 20 O—H iz, BfpARF
HAEAE 1 0301 630.3 400 em ™" B 3T (9 W2 WA 0, T
850 .1 4002 940 cm ™" RT3 77 76 T o 1 4
FEFARZR T SRR ZR T3 RS 24 (3 Fifr)
DT RIS R (6 F) . HLigEih Rk R AL,
PER LSRR R A 1 628 3 408 cm A I IR H
BUFS , 3X Ak R Ry Porphyrobacter (145 JINAs 75 A7 $ 95¢
AOM w85 1 5T Ik e 5 141 % A= A8 AR AT 57 | kS €8 24
PR i e R 5 B 1 T S IO ) e A, e B RICR AR
DR 2 2 o )55 522 R IR AT B 3 /R
BERE | TR 4300 A 2RI TS M) ST AR AE R RIS
WML fE SR R R T mEAE M. R,
2 940 em ™' HEAFAE OB BRI C—H ARXTFRAN S
PRNMUAAAE TR A R h (WA 3) i 22
S A5 5 B 40 B P JR 200 X A B L R A
Z T AOM Pt 50 B EAR LA AT
FrRHEEE T AOM 1) = 4E5¢ YOIt i 4 firs

360 1.650E+05
340 1.444E+05
320 1.238E+05

£ 300 1.031E+05

£ 8.250E+04

280 [ 6.188E+04
260 4.125E+04
240 2.063E+04

0.000

E_ /nm
b) glu+BG11+Porphyrobacter

4 ATRBFEFEPREE SR AE

ZWELIH B AN SR AR 10T Porphyrobacter SjA7HEEENY
HEEFR R B E RN T R 2 B i . B
WA LI, INREER TR P AR R K s 2
ATLAE S Ca® " B A VR A AU RS2 i SR 4, /s
BREEH R ATIS 91% 7 o PRI, AOM Hh X T4
BEABENR G EFRINE SFER R A GBI R
2.3 Porphyrobacter 3T Az e IE /AR R P H LM
A

1E glu + BG11 B bErp i Tl e 5w s
I MRAEASFEA ) OTU FERRLS RAN OTU FREZL, X F
JERE 17 YRR A BT 00T B IR S o

HIE S W AE glu + BGLL BiFRAerp e I Fp M0 bR
J& ( Brevundimonas ) WV 1 & (Algoriphagus ) ST 78
( Microbacterium) /N5 @ ( Exigubacterium) ASBFT
T (Acinetobacter ) (UAFAE T B AL G IR 1R 2 b T 7™
HSAT B i ( Porphyrobacter ) ARIE & ( Rhizobium) (EY
PR i J& ( Roseococcus ) | Fluviicola . 5% IR BA. iy 1 J&
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(Blastomonas ) A1 5l ] & ( Gemmatimonas ) fRER ]
&8 (Pseudomonas ) - fLFT 1 J& ( Bacillus ) | F 24 17 5
Jfl B J& ( Sphingomonas ) . B K ZF FH A @ &
( Gemmobacter) . B 37 PA M1 & J& ( Stenotrophomonas ) | 75
FH R (Flavobacterium ) TEATFER 7 5 B R AL R IR A 2
HAAE . AR RRANE R 45 TE R KF EAEAE
BORZE 5, Al e S iR WAL A R B RS B>
S 1.487 41,694 0, AR SRR R R A
o DUV B 45 7 NN 121 & ( Porphyrobacter ) (fdu/ N
& B ( Exigubacterium) |\ ZEf0F 5 J& ( Bacillus ) | #5FF
J& ( Flavobacterium) J5 1% BA NI J& ( Brevundimonas ) ,
BREAH X 32 B 43 51 o 40. 2% (14, 12% (11. 75% .
9.42% 9.28% , H.H, FEnRkAT B & ( Porphyrobacter )
FAR B f o AR I, BEH] Porphyrobacter RER
VEREA BRI S E R N R
WS H B ER 1 JE ( Roseococcus ) 11 AN [a] 15 557
PRZR AR 2 BB AR IT, 430 1. 7% (1. 6%
S X LA ) FRPA B T R A A T
TEAFIBI ST & I, BOBERTA & ( Roseococcus ) V2
P HIEE R Y A TR S 8 R PR v AR X
S RE TR AT TP AL R (Rhizobium ) 75215
PRZR AR F= B, B RB RS AR A AR G 48
PRI A 1 o 5 U TR B ( Brevundimonas )
FAAE T BRI R IR R o X R R 9.28% , BOAT
HE ( Flavobacterium) KT # J@ ( Bacillus ) W% #
J& (Algoriphagus ) TEHE LR IR R Z P AR 323 1Y
[ L N S T LTI N
( Brevundimonas ) {1 5 J& ( Bacillus ) RE#% 73 W {4,
TR WS o, X 673 W W) R I e 2R ™ A
SRR, 5 2.2 F12. 1 glu + BGI1 $53: rhiig
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