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BE: NEEREXBENRENPHEH R AR ERREHNFRITE. 2R REHYE
HAEHR I, BT HRE KB BRY Bacillus sp. By, MILETEMESEEH RS SRR
el BEERNMNEHEARRENYREE vE AN, FEAP) 12.48y/L, BYEH
BRRAR, &2120m B RARYNE, BRGRRY Bocillus sp. By iR v B EMES T
BE P40 -660kD Z RN E4S FRESEK, ZEENARERSHINNAIHAME,
Fine R Ca (OH), RUREAE,

XA MAEWREN. FRFE, By 588
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The Isolation of a Flocculant-Producing Bacillus and Identification of
Microbial Flocculant

MA Xiao-Na HUI Ming NIU Tian-Gui
( College of Food Science & Nulritional Engineering, China Agricultiral University, Beijing 100083)

Abstract; This paper mainly discussed a bacterial stain with high flocenlating activity isclated from cantaloupe juice
. The strain was named Bacillus sp. By based on colony morphology, physiological and biochemisiry experiments.
The new flocculam was purified and shown to be a homopolymer of glulamic acid by HLPC analysis and thin layer
chromatography, and presumed to be Poly y-glutamic acid (y-PGA} . y-PGA 12. 48g/L was achieved in shake
flask. The purified material showed a absorption peak at 212nm, and was only composed of L-Glu. The MW could
be detected through SDS-PAGE | and its MW was about a molecular mass between 440kD with 669kD, This biofloc-
culant efficiently flocculated various organic and inorganic suspensions. It's flocculanting effect on kaolin and
Ca( OH), was supenior to others.
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., XEEYESFHETARESEERERS RR= Y A RIS XELEmE 2
&%, BAl, CEERENFRBEVTEVNEPERN T ELGEAR. SRHAHE
A", 1l Rhodococeus erythropolis S-1, Nocardia amarae YK-1, Pacilomyces sp. =4 HH
KEED); Alcaligenes latus B-18, Alcaligenes cupidus KT201 #1 Bacillus sp. DP-152 47~ %
BB BEN; Arcuadendron sp. TS-4 Fl Arathrobacter sp. WM EOBEEMY, BHR
Rt RERANRIRAE" . ALRENERR AR ED A SR EE RN
&, WP EEN Bacillus sp. , I HBER R HAT T4,

1 #R5AE

1.1 b
LL1 &S BEEREREMNT (500MPa, 20min £b¥) | TE. EA. BA
%,
L1.2 HirE. (1) fHEsERE: BAkse, SWHE 3g, 5208, E&FEIL, pH
7.4, (2) MFHEFE: EOW 1. 5z, FPF 35, NaCl 55, THZE 1L, pH 7.4,
(3) REHEHHE. FEM 125, #EM 208, I 75, KH,PO, 0. 55, Mg0, - TH,0
0.5g , MnSO, - H,0 0. g, CaCl, 0. 15g, FeCl, - 6H,00.04g, F&HZE IL, pH 7.0,
1.2 BEFE

BEAEGEEERER2 ~3 KERATHMMTR, SEEEE BT
RREEL TR E L 37 CHER R 24b, UELKFR, 22RUKIEEEET
o’ B EAS R B SIIER BB A S0mL K B % B 72309 300mL $ERE
f£37C, 200r/min HiF FIEREEFE 96h, BUA KM L EREHE, RREG BB
YRS Tm sk, RATTLREER, HAERKRERERNEBRELERE
o
L3 BHENEERELEE

MEESIFE . BREARE. SatEMEREARNEN ESBEL MM T E
T, BENEEICRP O BRESS
1.4 RALE

£ 100mL B A 80mL 258K, 5 mL1% [ CaCl,, 2ml S8R, REMAZE
100mL, Harr K FFREW 1 0. 4g, WA 150mL Beffeh, # B8 P HBIEBA LR P,
WHpH 27, RN 2min, FE Smin, DRERREAETT lem FENBET 72 B
FSMyOEICRETE 570nm ZLIE WG, RUARMIZ RER R R 03T BB R E i R B
RSB,
L5 4WHMRERARS

SRGEINEBERN T RBERES 37C, 2000/min RFETREKEFE 120 )5, #
REEME 12,0001/ min, 30 min S0, B EER, WA 4 SEBGCE, MaIEETR
BRI, # 12,0001/ min, B.C 30min WEIEY, ALEFKERED 2 KEHF L
R, AHAEERRZETRE, RITEY A pHE. 98 BsMA — y-BB S o il i
#, A S EEBHE%SMEE, 12,000/min, 30 min B4, 2BAE, RE3 Kikg
Ui, SR EARES F5 8,000 ~ 12,000 FHSpy, fER M AR - &K
40min, & 10min 7K 11K, Z/EMIEDAHRTE, B4RY,
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1.6 EMREFPRS T

1.6.1 MWEEBEH. (1) AR GCH (10cm x15em x0.3mm), #M27F 110CE 44
1h 5, BRESbRHMRH R 10g/L BB mee, EHBEARIETE: 28 K (FRE
2:1:1), RfTRFE, MAKOE: Eam (Efltk1:1) 86, FTHEM D 100CH#
F 15min, (2) 28585, A 6mol/L HCL £F 110C K& 24h, A ZHA 6mol/L
NaOH hHIKE W, FHZEEKHERRE lo/L W, ERHER G HKR (10em x 15em x
0.3mm) , 110CIEk 1h 54 R ARE L-A2BRAA RS EABHBEESE, ERT
RAMBRE: ETH:80% B R: K (15:3:2), BRETEEBERATE, H=-NWED
i,
1.6.2 FARUCEEN . MASLSMER, RIM/KERTEBIKRE N 10g/L 5
#, H TECHCOMP UV7500 {7 44MA%H,

1.6.3 BrRANE. BReditaritin, ARAKEREHE R 10g/L ayik, 451
ARGERRRN . B oM, o- 258, BE 8. RS2 aNHETE RN, RERN
Tk,

1.6.4 HEBGEMEIES: (1) BAR: SES 2eMABOKERE R, REMA
100mL 6mol/L HCl, FHEZ, HHSEINERGHE 10min SH T, 110C KM 240, B
WMAE KRR 250mL RS, ABAUKERKBE I RES, ANERET R
BRI TEEREE, (2) BiE&H: (a) FEEM: Lichro CART superpher CH-8,
DUH250X AMM ID (Merk Darmastand, F. R.G); (b) Wsh#l. A 215 REE =20
180, BB Z S REMEAY =70:30, A WA B MBS IA 3 R R =7 (BEMRBE M
. 3mL KEMET LOO mL B EMR, EERKES, LWHFR0.3%, F30% NaOH iF
TpH4.2): (c) HEHEE. K Ex=260nm, Fm=310nm, (3) HEFTHTE. R
ImL FAL B EARER T 25ml BE IR, ZERERZRENERT (60C), B Iml &
HATERERENLRERATEE 2 K, BEM 2ol SR ERRER (B8, &
10mL i P MA 0. 4mL BHEBRBNEE ph ¥ (0. 5mol BHAE. F NaOH #§ pH 7.7),
0. 1mL $EAEEEEE AP W FI 0. 6mL FMOC ( g-Fluorenyl methylchloroformate) #E#% (155mg
FMOC 5T 40mL FIER, sKB{RTE) . #Eshid 40s FINA 2mL E%EE ( Rathburn Chem-
icals, HPLC %) #IULIER) FMOC, EERR 3 WERHAEHKFEMEO. ImL BT 5
—iXEH, A1 OmL BERE A TR, ESBTHA 2001,

1.6.5 ZEHENI>TFENTHIE.: SDS-PAGE &,

2 #R5itR

2.1 BHSERE
MEGEEERTSE., FEEH s6 HEGRRER, RENFELO%LULES

12 th, XEEHERTEERLD BRAHE By, SIER2EREELRIRA, AliE%0% L

b, EME# TS R R ETR.

2.2 BEHISEE

2.2.1 JERFENEHE: @B ERKER LEEZRE, BAaRFat, B3

~4mm, RECH, AKEFT, "d. MR, FRERAFR, FEZEHM, Fh

g, REK, 2@ NE, ZRtkReEstE.
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2.2.2 ABRAEACLYFAE: XTEIRR B AT TR R MA R NHER S E, BERE 1,
ZETBEEFILE. AEREFEREHALRE, SRIAKNHELETEM (Bergey's
Manual of Determinative Bacteriology) #E /AR, Bk B, MR E, B E N Bacillus
sp. Bso

1 BB ABEHRBESE

HEW A i S 3 HERZEE
wE K + R K -
EZ2 + iEshtE +
LR + REER -
L + IRk FER +
ES: ] + {78 +
-3 + WARELEE +
HEm + H,0, X% +
[JEnk(zE ] + SRR AnE +
2% NaCl + ERILAR +
5% NaCl + HEF LR +
7% NaCl + V-P i +
10% NaCl - B B AL AR +

2.3 ERRBFOBBMERSHT

2.3.1 gtk ERGATHT, X B MEFRB TR, FEEYIACERY, ¥
REFTEHAKRERY, 7 MRA, AmiiERa-yrmsE s A RaH —MyE
(FIg) .

2.3.2 @Ay (1) FSMAGAHT A 0. 02 BT 10mL 48K, 7€ 200 ~
600nm FWRIAFNM, HREMRFT &, HEARKKK N 2120m (B 1), hTFEK
VIR 260 ~280nm WA, RUEYRRA BB MIRELEN. (2) ST
MMRATYHATHE . RARKNB G, SERWLRENERBG RN EE, &
B/ RERITHMER M, BAFEOR/ REREEOE =MES . DERE M
FHEBET., B, TUEESAN S HEREIREEBXFAEEAR. (3)
FRBHR G AR @I T XTI R BT B A ROK RIS, S4EEHTHR
R T BT (B2) , L oh 58 — 4> e D 19 5 49 B0 4 Bk AR , 5553 4% O ¥ 91 M4 B FMOC , 7]

30
2.5
20t

=~ 15}
1.0}

o5t
ol . . — 67
0300 250 300 350 400 450 500 550 600 _J.‘.....—....._.J L—-
A £ B it} ]
E1 ESEat B2 BEEa et B3 BkEERS TR

28.2
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R EENHKFE=YREE - HEER, F oS5 SERHEREHF, Fet
STEERAEERM N (FE), KEYE IS R—NE&E, BINEE K 59 3E
K, BAREOZEHmE, Wi K@Y e MYy Rdam, BEFsR5RERH
M, AEENKEDHTER. (4) FFEAEEEE: B3P 1 SKENELTE
R R, 2. 3, 4 S HBNRER, AETHRARER S FEFERHE—STEOY
TRAE R, MRS FRIE 440 - 669kD A R 1

LA, WEWEENRERBAEARKEESH, URE—FIFREK,
NAREEYE, KBYPEHBRRE S8R, B THEMScEMNBA RS
KRR, HIEREAMNSHRENZYTESEEN vBIEBES TR, HitaT ik
ERE v-HEK,
2.4 EPEBRNE vEBMNEST

KRBT P R EEN v-PCA B4, pH MM, R R AMe A KA i
4 FE S B, EERWBIR, HEFRENKEE RARMALEKTE 9h Bk 8 KA, 5k
96h [GHEFRIS P EEM R Bk 12. 48g/L, HiFFEW pH M AILAE 0 ~ 24h BARF
A, FEENBIFIE R EHEN, 7 72h (HABIRKN S. 5, ZRBHEFH,
15 2.0

1.5

=
Vis/P

1.0
0.5

. . 1 L L L 0.0
0 24 48 72 9% 120 0 24 48 n 9 120

t/h t/h

v -PGAKg/L)

8
6
T 4
[}
2
0

(=7

B4 FIE S Bacillus sp. B, 8714 B8R v-PCA RBYHRMA
AME: m-yPCA, —Vis, 5. -m pH, » 0Dy

2.5 ERYURERR

ME2AIL, IERNNEES A ERT - CHREEEE, HREAFKOEREAN
FREBEEHA S A, SHAHEE, SR, B, Ca(OH),, Mg (OH), #fHE
BEHEARAREE, EAERM 2mL 0. 6g/L f] PCA MIEN T EBEE AR T 50% LA L,
MEe+ . Ca(OH), M 7 ERMEEBR, AHHEF T 96.35% #97.21% , WAt
IR AR R A RN, SHAARBOHELEN TEIWWEESRLR
X EkE 1 Ca(OH) , R AR BRHE,

%2 ERANEHEIENGRRES

HROREE R BEEN (%)
1 9.63
EHER 51.32
He+ 96. 35

Ca(OH), 97.21
Mg( OH), g87.1
AL 46.74
CM HEHE 21.5
MR 33.33

KEFH 17.42
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3 &t

L 3] .

AR EMAAR R a{E N BRERER E R, o] o (8 2 BEA X315 A R it
AL HELENE, RS EEHER Bacillus sp. By, IFHEEEHERR IR v-
HaK, HTR4E 12.48y/L, SEMBAEYSENEENRIL =B8RS, HEH
H—LEEMBE M. 75, By BRI INESF RS ZRG RS, A

B B

AEHRRENNMLYHERE, EARRTIHE, HEMTFRFEE™
ROEAREANEYEERN MR, BAREMMAGNR. BaiE>ZEENT
FHERAR, FEENRS, FESHTIVEEFNTE, SENHRIAERERK

RN AR R A NERERM, EHEGLERTIVE>
2 X X W
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