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1.2 Fi&

1.2.1 HRem@es Bfizid HELERK
TS e AE A 1 g PR 10 min, SR )5
FH K TR ZE VB 7K HEAT A6 B2 T B, IO A5 400 4.5,
6 BYFES IR T LB B 95k 2R S B RS AR
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P B b T 46k S A PR D T 0 Sk B R R (Rl
B 2%, K, HPO, 0. 5% ,KH, PO, 0. 2% ,NaCl
0.01% ., (NH,),S0, 0.02%, R & 0. 05%, Bt}
F 0.05%,MgS0,0.02 %) .4 CHE3% 72 h, B
R EEW AT R EERCRR I . K 5758 B 2 mL
REEW . A 50 mL & 43 m 4+ 0. 4% . CaCl,
0. 04 %6 [y 7K B MU W 1 Bt #E 2% 1L 250 remin’!
WHE 1 min, B LL 60 remin' #HEFE 3 min, FE
5 min)5 W T 2 cm &b U, 7543 66 AL |
G TR S B Asson (B » I3 BC— 1 AN I K I8 VR 1)
e U8 - B AE Ry S 1 AR TR B Bason (H AR
P15 B A A T AR B . AT
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B EMASE I MY 16S rDNA JF 51 43 #r
3P HE., EERPEA HEES . WIKES M
A A AL S 5 1 S IR M s e
Biolog 4 7 % 5 J7 ¥k AL {0 a4 #52 7E T WF oK v Ak
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16S rDNA FFE5 43 #r « 40 18 52 H 41 DNA 42 5
i RAR AW A w9 DNA #2507 & . PCR 97
BE[M T 8F 5'-AG AGT TTG ATC CTG
GCT CAG-3';1512R 5'-A CGG CTA CCT TGT
TAC GAC TT-3". W& F (20 pl) K1 X
Buffer,dNTP 0. 25 mmol«L",3[# 0. 02 pmol,
DNA 4 25 1 nmol, Taq fiff 0. 1 pL, ik #F
KRR B SEAE 94 "CR 5 min; FHEFT 35 DMEH
94 °C, 30 s3 55 C,45 s; 1 72 C, 90 s; & J5
72 °C,10 minJ5 F 4 ‘CHfF. PCR ¥ 45 R H
10 35 1 W B Ji L Dk AE T, 16S rDNAL - B R FH ik
Ji ISt ) e (M B K% 5 A= A BRA B D IR A
K F) A TAEY S A AT DNA JF 3 5387 .

RYR B W HIREE I 1Y 16S rDNA J7 51
FH BLAST #/45 GenBank H 2 HI11% 16S rDNA 5
G AT FPRTE OB R R B LB .
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Rt T TR v D22 O A A R TRV T AR IR ) 2L BE
L8 ML 5 SR Sevage ¥ 22 B AR, 318
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Table 1 The isolation results of bacteria from the activated sludge and biofilm at 4 ‘C
HPEIG IR Activated sludge A=Yy Biofilm
E R TUES [LRE3 6 7 BE T A O TR V& B 7 2R TR 200
Type of medium Number Preliminary screening of Number Preliminary screening of
of colony Flocculant-producing Bacteria of colony Flocculant-producing Bacteria

LB 17 15 10 5
kL 7 4 8 2
R R 5 4 17 6
Bt 29 23 35 13

K2 ACTEMBSENMEYRPFTLEFERER

Table 2 The rescreening result of flocculants-producing bacteria in activated sludge and biofilm at 4 'C

Wi H W5 Activated sludge H IR Biofilm

Items = H DL10 DG2 DG7 DNI1 DN4 = H HS8 H13 469 D3 D5
ODss50 0.332  0.081 0.042 0.088 0.062  0.059 0.487  0.079  0.105 0.179  0.212  0.239
HEER - 75.60 87.35 73.49 81. 33 82.23 - 83.79 78. 44 63. 24 56. 47 50.92

Flocculation rate/ %

e .

e
DAl

e

A:ZHTHR; B:E#EDG2; C:DN1; D:HS,
A:Blank control; B:Strain DG2; C:DN1; D:HS.

1 PR R BECR

Fig. 1 The flocculating performance of flocculant producing bacteria

2.2 REEHE HSHWEMEEER

bR H8 B v 2 BT A R SOt TR
FLA O, AEH, KN 3.5 mm X 3.5 mm,
R AV S N R i N A (R
0.02) pmX (0. 06 £ 0. 005) pm, JG #f & £F
BE 2) . AR A AL 45 R Uk U bk HS AT L
IK AR BEA I AN BE K A I 2 1 2R 4R 3R ) ki
FUBH ™ BR « A7 Az B 3Rl 2 o 7t 1 6 B 4 S AL

it 16 BH P 1T I R Y R R B b A 5 B
IMVIC 55 th HA Fr g e 3 i o BH 1

Biolog 4 B % 5 Z 48 %5 5 H8 B K fi L i
W J& (Pseudomonas) & ] LA F] F B 5 P8 40 45 - L-
BIRLAAAE . 2R AP R (DL L-3LIR . D-F 3L 3
AR S S Sk R IR EHI R L LR T A AR A
B2 -5 R L LT 2 Bk T 2 PR . o D-H 44 i L 5%
HL-HER LR TR.L-HEAR IR T K.
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Fig. 2 TEM image of strain H8

P

FHRTR L-RITABM L2208 . L- 524K .D-
HEE .

PE— 38 ik PCR ¥ 14 5 £k HS A9 16S rD-
NA, HH B/ 1500 bp(An & 3AL & 3B) L il
FPA ARG 1 442 DR HBRIF S, R Gen-
Bank 4t BLAST # {44 J5 515 GenBank & %
JF AN HEAT R IR P LX) s 5 — AR AR BR ML B ( Pseudo-
monas mandelii) —F ML E] 99% . K Ak HS
i 16SrDNA £ ] BLAST # {45 GenBank 7
AR M 16SIDNA JF7 51 i 47 [6] 5 M T8, H S
R AR T A ek R BRI A AR 95 %6 LA L A A1
MHERGE K EW(E 3C), ARG K E M H HS
AR C B R M R R O R R

Pseudomonas mandelii strain T-37 168S ribosomal RNA gene, partial sequence
domonas sp. DH-8 16S ribosomal RNA gene, partial sequence
Pseudomonas mandelii strain NBRC 103147 16S ribosomal RNA, partial sequence

Pseudomonas mandelii strain CPs7 16S ribosomal RNA gene, partial sequence

Pseudomonas mandelii strain THB B 3124 16S ribosomal RNA gene, partial sequence

Pseudomonas mandelii strain REG45 16S ribosomal RNA gene, partial sequence
Pseudomonas mandelii strain CIP 105273 16S ribosomal RNA, partial sequence

Pseudomonas mandelii JR-1, complete genome

Pseudomonas mandelii strain SX1216 168 ribosomal RNA gene, partial sequence

Pseudomonas fluorescens partial 16S TRNA gene, strain CT11

Pseudomonas mandelii 16S ribosomal RNA gene, partial sequence

Dsendomonas mandelii strain PeB24 169 ribosomal RNA gene. partial sequence
1 seuGOImIcHas manaeui strain Pgiss34 165 1ioosoma: RINA gene, partia: sequence

Pseudomonas mandelii strain THBB 9536 16S ribosomal RNA gene, partial sequence

Pseudomonas fluorescens strain BJQ-11 16S ribosomal RNA gene, partial sequence
Pseudomonas sp. HC2-16 168 ribosomal RNA gene, partial sequence

9 Pseudomonas mandelii strain AB16 16S ribosomal RNA gene, partial sequence

0.001
n R

——— pPseudomonas mandelii 16S IRNA gene, strain Asd MV-11

Pseudomonas mandelii strain SX0307 16S ribosomal RNA gene, partial sequence C

A: 1YKIEA15 000 marker, 20k HDNAKIZHIRME LUK 44 5 B: 13KiH N2 000 marker, 2VK3E APCRI= Y HLIK 54 o
A: 1 lane is 15 000 marker, 2 lane is agarose electrophoretic band of DNA; Fig. B: 1 lane is 2 000 marker and 2 lane is PCR product

electrophoretic band.

3 H8 H:HZH DNA IS HE L 7k (A) ,16S rDNA [ PCR #™#145 B (B DL R R % K H W (O
Fig. 3 Genome DNA isolated from the strain H8 (A),PCR product of 16S rDNA amplified (B)

and the strain H8 phylogenic tree (C)

2.3 EHRHESFFERANMUERSLEEER

H AT 4 AT R B TR K L BEDLVE - 314
ZBERIML S 2,33 g+ LY i TR S BEUTVE
8 e W R AR e R O Ok BT LR
Sevage ¥EXTEBER BT A /5 7 50 0. 807 g+ L',
Bonde 0. 4 gL' B 2R EERGAE] 9800, 5 R B
SRBERIOCR LR, R B ORI Y 1 B . SRR
2 A T 4 R L3 3, Ui B L & o
W2 7 A R = HE TR M C OB, 7 — 20 X RN £
TRy AT RE B AT L 5 e 2SR5 100
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A: Control; B: H8-derived flocculants.

4 H8 BB Y 2 BERCR

Fig. 4 The flocculating results of strain H8-derived flocculants
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A 2. 6400, A7 > LSS WE 0. 38 06 I 25
M 1.3%,
DGER/ES- S NE Y W EL P ERC R
I8 % B LA R 1 R T I A A 2 T AT
REWHEH P LR D RIGRY R 4R LR
DNA 5y . ABFFE K . HS TR BT 7™ (1 22 5 )
x3 ZEEAMEMEIWER

Table 3 Qualification analysis result of

flocculants
Ty ik A 0 )3 53 SE PE2E R
Methods Testing components The qualitative results
KA Bl = o T HER
T 8 5 7 I LR +
BEIG 20 +
T 52 o c b +
Seliwanoff JZ i T -
Benedict JZ I I J A -

3 g5

A 3 56 DA ARK Tk 155 2 5 U8 A A 4 B e Ay
75 BRANTA L H R A 46 Bk .29 BRAEMRIR T A
KN . %43 B 0 40 B AT 7= 42 68 1 1) i
A O IR 06 LA 3] 4 R B2 R K, 2R R AR
(14 e ROA UL 7™ 22 T8 pk L o DG2 A DN 3k F i
P58 . BRIk F) 87, 35 %0 1 81, 33% , H8
A HI3 >k 3 A= W BE 2288 %55 51 3k 5 83. 79 %
M 78440, LW EH K E B H8 1) 2§t
B BAEMR T R BEROR AR E % 7L 8 6 R
T2 41T . 2 DG R IE A MR A E BT 22 [
FRPERR . BB 25 5 WL 42 R0 A 34 4k Biolog 4 A
Y5 R G0 A 16SIDNA ¥ 41l 43 # % 2 45 &, &
Bl AP 78S ER 40 B 8 5 T2 ) o #8000 1 T O A1 2P
W o BRI HS K IR rh 2R ) 2k W] SR B
Rk 980, Lk P HOZ B ORI ), W
B R 5 I3 MR AT A A BT 0 G BR R R

EABERE B R B B 510
i 2. 6400, 53 AN & AT B EWE 0. 3800 ) A b
Wi 1.3%.
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Isolation and Identification of Pseudomonas sp. HS with
Flocculant-producing Capacity and Analysis of the Flocculant
Components

HAN Xiao-yun'?, ZHENG Gui-hua'*, ZHENG Bao-jiang’, WANG Yun-lai"?, LIU Yang'*,
KANG Chuan-hong'* , LI Xiu-liang'* ,SUN Qing-shen'"*

(1. Engineering Research Center of Agricultural Microbiology Technology,Ministry of Education, Heilongjiang
University, Harbin 150500, China;2. Key Laboratory of Microbiology in Universities of Heilongjiang Province,
School of Life Sciences, Heilongjiang University, Harbin 150080, China; 3. School of Life Sciences, Northeast
Forestry University Harbin 150040, China)

Abstract; The use of bioflocculants for the treatment of sewage and sludge has such advantages as environmen-
tally friendly and no secondary pollution. Therefore, the exploitation of flocculants-producing strains, especially
those that produce flocculants at low temperature, has important significance theoretically and application pros-
pects. In this study, the strain named H8 with efficient flocculation activities was isolated and purified from the
low-temperature sewage treatment biofilm, the flocculation effect towards kaolin suspension was also evalua-
ted. The strain grew well at 4 °C ,and its LB fermentation broth showed 85. 79 % flocculation efficiency towards
kaolin. The H8 strain was characterized with colony and cell morphology, physiological and biochemical tests,
Biolog strain identification system analysis and bacterial 16S rDNA sequence analysis, which showed close rela-
tion to Pseudomonas mandelii and identified as Pseudomonas. The flocculants in the H8 strain-derived fermen-
tation broth was extracted by ethanol precipitation with flocculants yield of 0. 807 g+ L' after the protein re-
moval by sevage method. The flocculation rate was also increased to 98 %. Qualitative and quantitative analysis
confirmed that the chemical constituents of H8 flocculants were mainly composed of polysaccharides which ac-
counted for 51% (w/w) ,protein (2. 64% ,w/w) , glucuronic acid (1. 3% ,w/w) and a small amount of amino
sugar.

Keywords: low temperature flocculants-producing bacteria screening; strain identification; strain H8-derived

flocculants; component analysis

(E#% 114 TO
Hepatoprotective Activity of Physalis alkekengi L. var. franchetii
Polysaccharides on Carbon Tetrachloride-induced Acute
Liver Injury of Mice

WANG Chun-hua,ZHANG Yun-long
(School of Life Science and Technology, Mudajiang Normal University, Mudanjiang 157000, China)

Abstract: In order to promote the further processing and drug utillization of Physalis alkekengi L. var.
franchetii, mice were randomly divided into six groups: normal control group, acute liver injury model
group(0. 1% (V/V) CCl,, 20 mL » kg! « d!, low, medium and high-dose PAPS groups (100, 200 and
400 mg+kg'+d"'),and bifendate group (150 mgekg'+d"'). After administration for 7 continuous days,the his-
topathological characteristics of liver were observed,and liver function and liver antioxidant index were detec-
ted, the results showed that compared with acute liver injury model group, PAPS significantly decreased the
levels of ALT, AST and ALP. restrain SOD activity, and enhanced MAD content. Conclusion: PAPS have
effects of hepatoprotective on carbon tetrachloride-induced acute liver injury in mice.

Keywords: Physalis alkekengi 1. var. franchetii polysaccharides; liver injury; mice; hepatoprotective
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