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Dilute Solution Properﬁes of Biopolymer Produced by

Alkali—-Tolerant Bacillus sp.
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Abstract

Highly viscous biopolymer from alkali-tolerant Bacillus sp. was purified and its
solution properties were investigated. The intrinsic viscosities for crude biopolymer and
biopolymers purified by dialysis or CPC(cetylpyridinium chloride) treatment were 58.24,
7360 and 42.18 dL/g, respectively. The intrinsic viscosity of biopolymer showed the
maximum value at the neutral pH but it was decreased remarkably at the alkaline or
acidic pH. Biopolymer exhibited the property of polyelectrolyte, showing the sharp

decrease of intrinsic viscosity by the addition of NaCl

Intrinsic viscosity of dilute

solution at the low NaCl concentration was exponentially dependent on temperature and
its temperature dependency was increased with NaCl concentrations. The chain stiffness,

coil overlap parameter, and critical

concentration were 0.09, 525 and 0.07g/dL,

respectively. Temperature dependency on intrinsic viscosity of biopolymer solution was
different each other at 45°C. Flow activation energies at temperatures above 45°C were
constant, while those at temperatures below 45°C increased with increase of added NaCl

concentration.
NAE © AEF uEA, 48] J9 Bacillus sp., §9 5%
Keywords : biopolymer, alkali-tolerant Bacillus sp.. solution property
1. M2 Ao 73k, ofEld g2EAE 4EAL
2o W Fxe UF% #H8e HHER g
7 T wAEe] AAEE AZ 7B A(bio- 22X 549 AT B4 7sAY wAae ¥
Z O = =] =] =
polymer)ell @3k #ale]l mzE old F ZE Nz AFEZA u FESTH-3). E"°]7‘7’5%
A7l Surs] A gk U B JE de] Ae BHL AR nEA A& zATRE
_l_—rx}‘-»] E]—Aﬂo]l,]- _g_t-_ 7HHL“’}' 13”2"6}— 'ﬂ‘g‘ia 7]_ %ﬁ]ﬂ% ‘E“ ]":ﬂ: ‘T‘;q' A]’% %EH, 3%29/]‘ %u
AH AQH e89 o ANE Hu 9= 2A A3 24 9 coil overlap parameter 5o g
AsAel gAL 8 4FHY A7 oFE v S0 BRF AFHoR H@epf G
LR A A3 mea deg gg  ITET BESE 1% 4MY Sves ud
AsAe Fede d2RAE AW WA o0 ETW.
2 B o] 5GH2 AEE AE aEAY
A5 ooje] visAd ¥4 2 &% Jjds EXE
* Zdoisty 874 - AEFSY wg, FEhaa o ;
o ’ o Hel o A orz Al =
o (7) ARE Rzo], Ard Ao AF2A &Ze A Bacillus sp.8& %

_39_

e ob Ho o o do (¢t o ok

Ryl



o
>
ok
M
o
©
=~
2
[
Y

AE 2EAz Gadgdel
Bacillus sp.2] AE TLEA A4t
¥rE < H & pH "< 6.0-758 €4,
o oty wad oste] dojFoEMN o
3 Y8 Bacillusg TF7F AAsE HE I
g o2 542 Ul Rez A7goh

10.0
23
£

z

pH
Bl

-

2 AFdAE o9 &£99548 HArEFo=H
O|ZHE o] AE uEA AlEe mATxe #AY
Y= 4% 71z A3 2 vH@en sgrh
2. "z o oy
21. oF 9 nufek

B AT Agd AE uExe 4 FFRE=E
EdoA FEHsHw < A9 Bacillus sp.

oltf”. mastel 4 VAR Eelgd FA A A
(5394 30°CE 12717k MEFSF F 4°ColH nE
stAon, 4F7uttk AquidstEAg AP AHEs)
o FE NF 2 AL wAE o] T A

o=}

E
%2 jar fermenter(Marubishi MD-250)& A3}
S £F 150 AMFYE 3%vVIHES
g, &%, pH 10, 87145 2vvm 2 IWES
120rpm o 2 36413F B¢ B EuFatsio)

9, o

(i
2y o 1o fe

gate] TAE AASTAT. A Ao
acetoneS H7Fsle] wubE o2 3] A oA
of Ftolx mAEAY AHA ATAE A} o
Fad 59 FAAZ T, 0.05torrol Al 244]
2 A%x3I crude biopolymer® stgom, o]l

4 EE CPClcetylpyridinium chloride) A3 g
3t AAANER U FAL  crude bio-
polymer F%7} 02%(w/v)7} HEE FHFd =
el &, o] AR £9& dialysis tube(Sigma Co.
MWCO<1200)¢ 2o}

=L = O A~ =]
SEW F FAsE,

CPC Hd& AR &9& 80°CllA 3087 7183
o, 9,000xgell Al 3027 dA &8t B84

Bl Tl

it ofit ol

=
=670

dg AANRG. o Fd ] AF =
04%(w/v)7h HEE CPCE AT

LR

==
K

complex7} AP E & ALE 30°ColA 3087 =
A g o, ARt AdES FAHgoer B

GstAT FAEL JH FF,E FAHS 1M
CaClz =+ IM NaClZ £3}stal, acetonel & A
AAANZT. o1& v FFH A Z94 dialysisT

A4
¥ FZ3tm, 005torroll A 24417+ BAAZE
CPC AAl nEAZ st ow, RHAE FH9 A
22 AMEIIGY
23. BUEMo EH U EMZ ME

AE mEA ZFFE M8 0.025~0.3g/L
9 ¥x ¥R odsA &3 Aglxm, pH(2~12)

2 NaCl5%(0~10M NaChE 94 Ae=z %
dale] ABdoz &g} olw pHE IN NaOH
E= IN HClZ2 28393, NaClel @71 Az
HE FEEE NaCl §9& 2A4% o8, 97
Alg AEARE 7 & S8iAA A8k
ANEde g 542 20-80°CE X HE

=
=

g F2ZdA EAR HZA(Cannon-Fenske
size 200-350, Cannon Instrument Co)E FHEE
st ety 2 dAF(I0mL)Y A5dge

HEA 9a 2087 FHFAL T, A2l
Foste Ang 24 ANIE(WE T

Aot oY HFmZ Aake] Hod AR S99 "
= HEAR vF5e =489 FEaATH9). ol¢
Zol 73 Az §d9 AYE=Z HE uAR
(Usp:77re1_1)9’}' %%@E(”red:vspc)% :r"’5‘]'93\.9
o, 2H3%[7]18 o9& 2 (1)9 Huggins 410
o 9t A& Ah

7/C = [2] + K[71C
A7 [ple Ard 1§ AZ(dL/g)]x K’
Huggins AFolt} A8 Fxd 3 9=
TAEMe dojAE A EH 2 7187
BE vtz [719 Ky TPe Falged,
IHEZ [7]19 Huggins F+K)N#Z
Ak

=

Lo
i
=X
H
=

oo e

%
2
2

o]
A

-

[<]

chain stiffness® @834 o] (2)9
Smidsord$t Haug (1D st} At

[7]=A; + Bzl Cs

71 Are A BE chain stiffness, [7 o1&
o2 Z= 0IM NaCl §9AM9 nHFAE, Cs
NaCl HX=e|tt. 7z NaCle] ¥EdE=z THFHE
ZA3t9 NaCl 5% AF29 G4 iz z
HERE EAT 92 ZA9 7147 3®B 2 1™
% #Hi AFsdel it ALEm o]2HH
chain stiffness Bzt& At&3tg o).

3+, coil overlap parameter C'[71¥& Morris$t
Ross-Murphy @] #E (D)) w2 log 7 509 loglz]
A 7177 Az detRle F Ay uad

2

Jo i r

A
o AR T log Clylgtez BE A&Esgon,
oldl dFHE HEEF diute zoned} semidilute
zoneE TEAE JAFECHE AEdAeh 97
A 7o zero shear rate specific viscosity®
Newton A%59 FERHEE F3drh

3.83 # 1

_40_



&2 WA Bacillus sp. 9 9% AE 1

3.1. J—l_cx-llz

Crude blopolymer 4 9 CPC2 AAY ¥
Ae] TR wWE #49 A= HIE A F

I= Fig. 17 2t

300

A Purified (CPC)
250 | M Crude polysaccharide
@ Purified (dalysis)

8

g

3

o

Reduced viscosity,n sp/c(dl/g)
-
8

005 01 0156 02 025 03 035
Concentration(a/L)

o

Fig. 1. Plot of reduced viscosity vs. concentration
of biopolymer produced by Bacillus sp.
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biopolymer purified by dialysis in agueous solutions.

aEy gukdo g pH 4o]ielAE mERe

charge groupEol ¢]&stE o] A& H7)H kg

(electrostatic repulsion)e] <LolubA i Al&9

AL doy)ry) Wi nHFAEs AXA @t

A 2 aiExe A$T T4 pH FEAA 7F

ZF wL FE g B AL B nEAU A4
Q

=
1EAde YFas Adold B & AT

33. 178 X2 NaCl ol=4
IH HE e NaCl =9 FIT& HyE
A= Fig. 3% 2ot
100
80
3
T 60
2
K]
g 40
>
)
g
£
0 ‘ .
0 0.3 06 08 1.2

NaCl concentration(M)

Fig. 3. Influence of NaCl concentration on the
intrinsic viscosity of biopolymer purified by dialysis.
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