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SREVEMN S EERRE YL28 YR
B 8 kmil 4%Z8 BEE BEY

( 361021)

B E:(FF] @9 A WEEE KL EARI T8 RIF AT %, 128 AR T KA KAR
LA EZR A FKAR, BEENZERBEKSERSTGEA, R OOMRGBEFEER
(Marichromatium gracile) YL28 & F) T /KARFAKARLE, RXEA SRR REE S, T HAEkL
NEEEAE A ARsk. [ B ¢4 ) 1884 % & @ (Marichromatium gracile) YL28 &4 A& 4 I ax 45 A=
#, AIRA BRI AKAR A YRR AT R A i R A (k) vAA YAt B H
WAEME. BLEHEW. AMEIBLEFEOLE. AMZAREREFHAMNZIAR, L
BRERIL TR BEEAECH YL28 HAReAMEN mAE. AW EHfBL AR, [£XR]
MR RIER, 4000 Ix KERE#H & ARAE Y TRBTHA &, (2EBTIATHREEK, PAREAEY
TR RAIT ZH AL TARE, R RIB T #H B HIRAAL RN A KPR AL,
£ 0-5 000 Ix KRBSEE AR 4 d, IRBREIRE (500 1x)BF AR & (71.21%) % &> 1 000—4 000 1x
KIBIRE T RIEE & KRR LR S (54.64%68.66%), 12iE B HIKRIE, BA Y+ T F L3
0.60—0.80 mg/em®. F&T 5000 Ix St R & Ak L 2B & A A Homsh, RIEHRFH B H
IKILEBEE MM LRREI S Mt G, MEAXANEEF. EMEGTH REFBHRE E A
BT R, A2 BT B AR B B ARG B AEE BRI K, Wb R R, BARTHEKRIE
BAWER LR @A KITH BT K ER AR T B IZE (1 000-5 000 Ix)A=32 F 8 18] (4-10 d)
89 T4k, ALY 5 &-#(Extracellular polymeric substances, EPS)¥ & @4 X Fi K, 244 E
TAeg); MAFEEK, RS2 E, T 3000 xHEASERE; 4000 x HAEADRER
5B ARBLAERAL, SEREARGRAF LR ERERRZEA L YR, AR
HREBAPTER, (46 B%EH5EH YL28 EARFHAMER RN, EaEiTEES
R ARA NGB A KR, AR AR RATEBLRE M, XA ) AW F G0N RiEKAA
KARRTT F B2 T ok,
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Biofilm formation characteristics in marine purple sulfur bacterium
Marichromatium gracile YL28 with high nitrite removal efficiency
ZHOU Guang-Jing ZHANG Xiao-Bo ZHU Bi-Tong ZHAO Chun-Gui° YANG Su-Ping’
(Department of Bioengineering and Biotechnology, Huagiao University, Xiamen, Fujian 361021, China)

Abstract: [Background] The bacterial biofilm has gained widespread application in waste water
treatment field. However, the bacterial strains used in marine aquaculture are lack of the adapation
to the high salt environment. Marichromatium gracile YL28 isolated mangrove is a true
salt-requirement marine bacterium. Strain YL28 not only exhibits effective inorganic nitrogen
removal ability, moreover, it has better biofilm-forming traits in response to illumination.
[Objective] This work aims to investigate the characterizations of biofilm formation in marine
purple sulfur bacterium Marichromatium gracile YL28 with the basis for the development and
application of biofilm bioreactor in marine aquaculture. [Methods] The characteristics of biofilm
formation and nitrogen removal of YL28 were examined by measuring biomass, dehydrogenase
activity, polysaccharide content, protein content and inorganic nitrogen removal in simulated
seawater system under anaerobically in the light condition. [Results] The planktonic bacterial
biomass in culture suspension increased gradually with increasing time at 4 000 1x and followed by
a rapid decrease in biomass before stationary period, and the biofilm-forming bacterial biomass
reached a stabilization after stationary period, indicating that the planktonic bacteria had
phototaxis and formed biofilm on the vessel wall. The biofilm forming rate of YL28 was highest
(71.21%) under lower light illumination condition (500 1x) for 4 d. The light illumination in the
range from 1 000—4 000 Ix benefited for biofilm formation (0.60—0.80 mg/cm2 dry weight)
although its biofilm forming rate (54.64%—68.66%) was not higher than low light condition. The
light illumination of 5 000 Ix had negative effect on the dehydrogenase activity of biofilm-forming
bacteria. The activity of dehydrogenase of both the biofilm-forming bacteria and planktonic
bacteria increased with the increasing light intensity, no significant difference in dehydrogenase
activity between biofilm-forming bacteria and planktonic bacteria. The biofilm formation limited
the illumination penetration into the vessel reactor, however, dehydrogenase activity of planktonic
bacteria had not been greatly affected, indicating that the planktonic bacteria in culture suspension
mainly grow on the surface of the biofilm and diffused freely to the culture fluid. With the changes
in light intensity (1 000—5 000 1x) and incubation time (4—10 d), protein contents in extracellular
polymeric substances (EPS) varied significantly. The highest protein content was observed at
3 000 Ix, while polysaccharide content had little change. At 4 000 1x, the removal efficiency to
ammonium and nitrite had no obvious difference between biofilm-forming bacteria and planktonic
bacteria in culture suspension, whereas the nitrate removal efficiency by biofilm-forming bacteria
was higher than that by planktonic bacteria. [Conclusion] YL28 had better biofilm-forming traits,
and the mechanism of biofilm formation was that bacteria grew on the vessel wall in response to
illumination. The biofilm-forming bacteria were capable of efficiently removing amonium and
nitrite. This study shows great application potential for eliminating nitrogen pollution in marine
aquaculture.

Keywords: Purple bacteria, Marichromatium gracile, Biofilm, Nitrogen removal
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1.6 MSEEMENE
(gL)  Pfenning (3] 2.0% NaCl
2.0 2.0 NaCl 30.0 1 ODgso 2.0
pH 7.0 ODsso 5.0 mL
1.3 EMEREI% (rTC) M
YL28 30 °C TTC (TF)
3d 8000 r/min 5 min TF
2.0% NaCl 1 ug/mg
ODgso 2.5 1.7 BREGEMNE
1.4 E¥EE 2.0% NaCl
1 ODgso 2.0
10 mm 2.0% ( )
OD660
2.0% ( ) 6.22 6.14  4.52 mmol/L 30 °C
3000 Ix 140 mL
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30°C 8 000 r/min 5 min
2.0% NaCl (GB12763.491) N-(1-  )-
1 2.0% (GB13580.7-92) (HJ/T3462007)
NaCl 80 W 15 min
()
100 r (%)=c/cyx100 Co G
2.0% NaCl (mmol/L)[16]
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(©Dy) (OD1+0D,) (One-way ANOVA)
R (%)=0D,/(OD;+0D,)x100% 0.05
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105 °C 4h 168 h
2.0% NaCl  2.0% EDTA 48 h
4 h2Y . 168 h
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Figure 4 A comparison of the removal activities of ammonia (A), nitrate (B) and nitrite (C) between biofilm (o) and
planktonic (m)
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