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The community diversity of activated sludge
accumulation PHB (ploy-p-hydroxybutyrate)

WANG Hai-Biao XING Wen-Hui LIU Chang-Li° ZHOU Yue
LIU Si-Rui  SUN Ming-Hui LIU Xin ZHAO Min

(College of Life Sciences, Northeast Forestry University, Harbin, Heilongjiang 150040, China)

Abstract: [Objective] By adjusting carbon, nitrogen and phosphorus ratio and domestication
model, to improve the ability of active sludge synthesis PHB. PCR-DGGE technology was
used to study microbial diversity of domesticated flora. [Methods] In A/O alternate cycle
SBR, we used sodium acetate as substrate, gradually improve carbon source concentration and
limit concentration of nitrogen source, to create nutrition disequilibrium to gradually improve
the content of PHB within activated sludge. [Results] When the COD reach 1 200 mg/L and
COD/N/P=1 200/9.6/30, activated sludge synthetized PHB concentration reached the maxi-
mum of 64.2 wt% of the dry weight of cells. [Conclusion] In the process of domesticated
sludge accumulation of PHB gradually increased, Sudan black, Albert staining and transmis-
sion electron microscopy images results showed improve carbon concentration and limit the
concentration of carbon which domestication way promote the activated sludge accumulation
PHB. DGGE was periodically used to identify the community diversity during the course of
domestication and culture period. The population of the activated sludge was belonged to
Acinetobacter, Bacillus, Bacteroides sp., Chryseobacteria sp. and Proteobacteria.

Keywords: Activated sludge, PHB, Community diversity, PCR-DGGE
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NEASRIHEAK . PiRE . UOUE . HEKGEAERET R A
2 A SRR, N TR K6 R % 30 28
RS g, K RS s, Rk
FGHFERS TR A THFE, 5% 3 300 r/min, AT
Vg R TR A B T DR AU 5 i SR g AR
W HAE R AL AR, A AR I T 4 U
N, 5 DO M 2 mg/L, A/O i e BB S 23K,
EIAT, WA RN RGN, i KEE L
WHEH R g . Wb B iR R M IR pH {EAE
7.0-7.3 Z ], 15U EsHItE 7d 224
1.2 F/kFniEfisiR

RIS PRV R B SRR VT AR MG RS T SC S
VKRBT 0. BERN SN 1.5 Lo SEBR LK LA
CTREN I ME—RRUE, FET5 VIS MK B B RG 77 3k
i 43 A (mg/L): NaAc 506.25, NH,Cl 115.56,
KH,PO, 65.28, KCI 36, CaCl, 14.8, MgSO47H,0
91.02, i ICE 1 mL; & IC K H 5 (mg/L):
EDTA 10 000, ZnSO47H,0 120, Na,MoO42H,0
60, MnCl,-4H,0 120, KI 180, CuSO45H,0 30,
H;BO; 150, FeCly-6H,0 1 500, 7 & £ YILHTES,
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1200/24/30, Y4k 20 d J5, &35 Bk
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Fig. 1 Dynamic changes of phosphorus, nitrogen and COD in period of actived sludge recover stage
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Fig. 2 Dynamic changes of COD, phosphorus, nitrogen and PHA in different COD/N ration
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DGGE K%K 44 F1, F2. F3. F4 iki&.
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600 mg/L W AR SHAARAK, 73 H
Bacteroidetes Acinetobacter baumannii
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Chryseobacterium 1 B, {H (0451 UL X
KEWBEAZ; 24 COD FF+E 1200 mg/L,
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1 Bk Bacillus J& 491 . 454 COD/N/P=
1 200/9.6/30 B B 15 ¢ P9 & B PHA RE ) i
som, S5 BOREme 4 SRR E R
Acinetobacter kRG], Acinetobacter {34k 4%}
TFHRHA K PHA EEIEEEH, REMRFE

EETT . fE F4 JKIEEHIME FHEA 1 b
Bacillus J& {44, Patel Z:2OF5¢ 1] Bacillus
JRAEE R ARG AR PHA WIRET), it
DGGE 745 R U B TE R b & A IR 26 1L
PHA TR, X200 A TE TS e 2 A =

BV RS AR B ) BT A I PHA OB PHA HYJEIAL.

B3 HEHAE. Albert FERIFESBIERE
Fig. 3 Stained by Sudan black, Albert and TEM micrograph of cultivation of activated sludge
TE: A PR, BEJURE A PHA IYTE A, TS AHARER /> 2 564 B: Albert Y45, Albert X SEBMUR YL (05 2 IR 4,

BB R SR 0 C: ST HLEE(30 000%).
Note: A: Stained by Sudan black used for identify the PHA, black particle was PHA granule stained by Sudan black, red indicate
thallus or no PHA part; B: Stained by Albert for identify the Poly-phosphate; C: TEM micrograph (30 000x).

I 1 1 v v vi vl

B4 EESRARNY DGGE Eik
Fig. 4 DGGE dynamic changes of activated sludge in different stage

T A JIMEARIRHHIBGE Y7508, F1. F2. F3 Al F4 20 5ICRIE PRSI . COD 300, 600, 1200 mg/L; B: FEAHIATE
PEFSURAR AT PHA OIS, BUREWTE: PHB & BEZ0% 64.2%. 1, 11, 11, IV, V, VI, VIAMBURZER 0. 1.2, 3, 4. 5,
6 h HURTEPET5Ye; PHA-1-14 J& DGGE JKIE FBE i i . () 2 DI 3 19 7
Note: A: Sample came from the activated sludge of tamed period, the lane of F1, F2, F3, F4 corresponding to original activated
sludge, COD 300, 600 and 1 200 mg/L; B: Sample came from activated sludge contain rich PHA synthesis bacterial which product
PHB about 64.2%; The lanes of I, II, III, IV, V, VI, VIl indicated of the 0, 1, 2, 3, 4, 5, 6 hours after inoculated. The positions
of obvious bands discussed in the text are indicated by letters from PHA-1 to PHA-14.
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Table 1 The bacteria basic information of Fig. 4
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Bands No. Similar strains (accession No.) Identity (%)
PHB-1 Acinetobacter johnsonii strain SP17 (IN409466) 98
PHB-2 Acinetobacter sp. 3003 (JX566580) 97
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PHB-4 Chryseobacterium sp. HME7570 (JQ420023) 99
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PHB-7 Acinetobacter baumannii strain A3-e (JN393311) 98
PHB-8 Acinetobacter sp. EK-187 (GU935322) 84
PHB-9 Acinetobacter radioresistens strain TAN118 (JQ973774) 99
PHB-10 Bacillus sp. T5-12 (GU294129) 100
PHB-11 Beta-proteobacterium (AJ001325) 97
PHB-12 Uncultured Arcobacter sp. isolate (HQ332396) 100
PHB-13 Bacillus sp. IWF4 (GU120651) 94
PHB-14 Bacillus sp. CE2 (JQ435699) 97
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