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in order to use a polysacchands, curdlan, as a concrele admixture, we first developed a pilbl-scale fermentation pracess for the
mass production of curdlan., We alsc examined the rheological properies of curdlan, and tested how well the curdlan obtained in
this work increased the segregalional resistance of the cement slury, Fermentafion was performed in a 300-ter fermenier
eguipped with 3 disk-turbine mpellers, Since curdlan production 15 simulaied under nitrogen-lmiting  conditions, the culture pH was
shifted from the optimal pH for cell growth (pH 7.0) o the opumal pH for curdlan produchon {pH 55 at the onset of ammonium

exhaustion, We cbiamed a curdlan production of 65 o/l n 120 qr batch cultivalion of Agrebactanum species,
at the fnal stage of fermenialion was resadly harvested by centrifugation together wilh the cells

The msoluble curdlan
The freeze-dred sample

contaned 78% (wiw) of curdlan. The solublity and wiscosity of the curdlan increased with the ncrease of the solution pH, which
anhances the viscosiy of concreie since the pH of concrete 18 extremely high (pH 13.0). Test results of the curdlan as a concrete
admmxiure with cement slurry demonstrated that it prohibrts the leakage of water In conclusion, this work cerbfiss and enlarges

curdlan’s ndustnal potential as a concrete admixture
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Figure 1. Production of curdlan by balch fermentalion with
Agrobacterium species m a 300-1 jar fermenter
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Figure 2. Selubility and viscosity of curdlan at various pHs
The samples used m (his sludy contam 78% curdlan.
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Figure 3. Effect of lhe sample concentration on viscosiy of
curdlan. The samples used n this study contain 8% curdian.

Figure 4 Comparison of cement slurry for segreganonal
resistance, {a} no curdlan and (b} 05 g of the sample con-
taing 78% curdlan. Cement shany consisis of 30 g water,
50 g cement, and 2.0 ml plasticizer

Table 1. Effect of curdlan concentraticn on segregational
vesistance and shunp of cement flow,

sample amount’ (g) | segregational resistance’ | slump® lem)
none ++ 100 X 155
2 F 145 X 148
0.3 - 130 X 132
04 - IR
0.2 -- N1 X122
16 - 1NE X120

Cement slurry consists of 30 g water, 90 g cement, 20 m!
plasbicazer, and the predetermined amournt of the sample
? The sample contamned 78%

Lo

(w/w) curdlan.
+ and -" designates the degree of segregation ot the
matenal.

® slump means the ow distance of the cement slurry.

slurry 238 o] BIEA ¥z $9F FEis BREn
Table 141 #{%% F7leke| M2 R2iE o2ef SEAL
gt AEY 0] 03 gol 3 4 AEad )

gasgem, #ENE HEIS shmp AW ARE A8
Ve A BARA AR Wi

3 Bee o, 224 :

17hsl gl ‘lﬂ Aagds 43¢ TihEd

E 2

2 QT Fele] AHETH F 300 2E gazeA AlE
TE 2L T 4 Anen, Aty vede] 4dd 4
Golx THEE Yebioss FREE THARA ARETE
gAse ¥ T 98¢ stz g9&s P RyFa gn A
dE ATERNH F2Y A4 FE A YA e B
ooohgE AR AR A SREE 9 7 AL WS
pHol4 752 A4e AdHA ge dd Sert Gelids
ES 1 ‘ﬂﬁlﬁ& %1 Fg EQE AEds IF=E 0%

Aakr] Hatel 300 2 SEg Y 27

__‘TL
o
ok
B
=
S
Y
El
i
R
L
'y b
=

a " i
(200 pm) FAS AL, “?P—ﬂ' ALE A A ;
2 Ho|zte] HE 95) kgl AEHE WY ¢ A A
) B g e i BEd d, pH 55904 EEAY
o|-g-ata] aRele] 25ie] FA|s dH Y £ Qg
DL AF A7 F RAR Azsle BEgA

(wa]
2l
B
o,
gy

~1
jo-u)
OD
©
2 oo
o
)
il
=
&
rly
=
Y
o
2
o
i
=3
T hu
k=3
il
[
I
-

2
a
=
2
=
ol
=
e
&
i
g
o
e
ek
o
Fl
)
Toft
o ol o il

[m o o e

i Foh
)
e A
i
5,
lo
f
;
e oEr [

o 4
0or
Iy
o,

e |
ok
i
o
12
N

D‘E
4
¥
e
B
"o
Sh
2

E.

o
kot
ol z
i

b o 4

B

LT
L ol
o

L

Sl o
=
24
o

(o]
fm

2,

i ol
g
D

b

A
S5d
kil

;T

Lol L oo
S

A
e
=
=
no|
e g ;L
flrt
e
1o,
=
o
-
o
=
=
H
nl

[ At
=
(a3
o
é T
2,
o
o ok
3
5
I
i
Sy
)

>,
S

=
Wy o
e
(R
£
of T
M ofy
o,
2
™
2l
=
S
2,
2
R
1144
i}
1
st
oj
=
e

L
£
i

i)

T

)

2

3’ —

3

¥

it

Ju

)

=z

A

i

olit

12

=

gl

~J O
>

il

i
R

|
[/ .=
L 2ok
ooy ®
|
ol
_U,L
i
w g
L RS
£
b
e
~l
il

o A frogw
=
T ]
o
B
o
toh
o
o, T K
&£
i,
g
M\ﬂ =T A=A
>
biied
>
g
[T =)
Az
=L
ox

2
ol
A oo
L
~
Bl
ol
of
o
Ho
)
rie
rlo
E:
7‘1
i
[3%)

1
2
e
>
1]

BE el Hate] Bgath
AEw ooz olokE Ao

o
c-g nl

%Aé 2 antj viral activity 7}
HOH(21) a5 AR FHe) AL
AzAg AR )

et

drade nl 1% gl 93 Agd

ALl Hete] Alded 3

s, At T -~l £47 B4 zaElaL 23¢)
1

k]
=
A2
Edel E3d o3 zads
w2
7

[m <
ﬁ f
Fir
n

I
>
2
kU

S



118

Fert FWETE 200 mmlZ §A45
shal 50 M Bﬁ%k 5‘?, ‘2}"“ EIREARRE

/\‘3,]0

Agee dee pd 1248 7

TE HMD*T% ,qqu # el o] pH7‘r o 13 ARLE 44
P ?iEE‘f ERAE Z2Ed Jotd Fy 2 geElEZ
T FazEd 2& 2 A $ 9lg Ao s A
E;E&% ZHAZAM L drtE ALslm GaEA Al A5
o] AWE shuryE #xate) 248 grisiart AsdE 47
A gekd d= Bol sluryERE FEEHPo] AESE &
2 A7e5s wels AUE glury2%E Zo] EEFHA gn
9% 52 AT 19 ASHoz W AFAEE 249
7HAF HEALEE Fale ZTER JERE WEAAE 3
golen, EEHon A ETHS ALstyg oA A
Zg AsSL a8 2aAE HAslaly A2 94 zast
Lragde w, ASSY AUF Aol AR FHedE 79
Fheh

BT ARG A F A7 s e
38 sz HoveRd Ades FYAUFUL BF
T2 Suss o ot B2 AR WEYY 478

deAE gAY

kil
.

L

I
M
e

1 Crescenzi, V. (1993). Microal Polysaccharides of Applied
Inlerest’” Ongoing Research Activities in Europe, Bintecnol
Prog., 11, 251-259,

2. Rosenberg. E. (1893}, Micropial Thversity as a Source
of Useful Blopolymers, J Ind Aficrabiol, 11, 131-137

3. Yalpani. M. and P. A Sandford (1987), Commercial
Polysaccharides: Recent Trends and Developments. in
M. Yalpani (2d.). Indusinal Polysaccharides, Progress in
Biotechnology, Vol. 3. pp 311-335, FElsevier, Amslerdam.

4. Linlon, J. D, 8. G Ash, L. Huybrechts (1991), Microbial
Polysaccharides. frn Byrom, D {cd ), Biomatenals, pp 215-
261, Macmillan Publishers Ltd, and ICI Biwological Products
Business, UK.

5. Paul, I, A. Morin, and P. Monsan (198G}, Microbial
Paolysacchanides with Actual Potenlial Industrial Appli-

cations. Bictechnol Adv., 4, 245*259
B, HAE (1908), 22EL Yz, A2 J|e5%

F e8] 1001, 65-72

7 United Slates Patent 4,863,668 (1880),
Cement Compositions.

8. United Slales Patent 5,573,589 (1996), Cement Compositions

Welan Gum m

10.

1L

12

13

16,

17.

18,

. Srienc, T,

Korean [ Brotechrol Bioeng, Val 14, No. ]

Containing a Sulfated Polysaccharide and Method.

. Barada, T.. K. Fujimon, S. Hirose, and M. Masada (1965),

Growth and £ -Glucan 10C3 K Production by a Mutanl
of Aladligenes faecalis var myxogenes in Defined Mednum,
Agr Biol. Chem., 30, 764-7685.

Phillip, K. R and H G, Lawlord 11983), Curdlan’ Its
Properties and Production m Batch and Continuous
Fermentations, Prog. Ind Microbol., 18, 201-225.
(1996), Bloproducts: Bio-concrete, Bfo In-
dustry {Japan). 13, 56-57.

Lawford, H G. and ] D). Rousseau (1989), Effect of
Oxygen on the Rate of 5-1,3-Glucan Microbial Exopoly-
saccharide Production, Biotechnol. Lett., 11, 1253-120.
Lawlord, H G. and | D. Rousseaun {1981} Bioreaclor
Design Consideranons m the Production of Figh-quality

Anonymous

Microhbial Exopelysacchande, Appl Bicchemi Biotechnol.,
28/29, 657684

Lawford, H & and J. D. Rousscau (1992), Produclion
ol #-13-Glucan Exopalysacchande in Low Shear Sys—
tems, Appl Brochem Biolechnol , 34/35, 387-612.

Lee, T ¥, W. T Seo, G. [ Kum, ]\I K Kim, C § Park,
and Y H Park (1997), Production of Curdlan Usmng
Sucrose or Sugar Cane Molasses by Two-step Fed-batch
Culuvation of Agrobacterum Species, J Ind Microbiol
Bintecimol., 18, 255-209.

Lee, LY, M. K Kim, J H Lee W. T. 3ep, ] K. Jung,
H. W. Lee, and ¥, H Park (1998}, Influence of Agitation
Speed on Production of Curdlan by Agrebacterium
Species, Bioprocess Iing., in press.

Lee, J H, T ¥. les, M K Kim and Y. H Park {19958,
Optimal pH Contrel of Batch Process {or Production of
Cwrdlan by Agrobaciernom Species, J. Ird Microbiol
Biotechnol., submitted.

Miller, G. L. (1959). Use of Dinntrosalicylic Acid Reagent
for Determmation of Reducmg Sugar, Andd Chem, 31,
426-428

B. Anaold, and ]J. E Baley (1984}, Character-
ization of Itracellular Accurnulation of Poly-B-hydrox-
vhutyraie (PHI3) n Individual Cells of Aleahigenes eutro-
phus I116 by Flow Cytometry, Biotechnol Bloeng.,
26, 982-987.

Takeda techmeal report. 11997). Pureglucan: Basic Prop-
erties and Food Apphcations, Takeda Cemical Industres,
Ltd. Japan.

i Takeda—ITirokawa, M., L. P. Meoh, H. Akimolo, H. Kaneko,

T Hishikawa, I Sekigawa, H. Hastimoto, S, Hirase, T.
Muralkami, and M. Yamamoto {1997), Role of Curdlan
Sulfate 11 the Binding of HIV-1 ppl20 to CIM Molecules
and the Preduction of gpl20-mechated TNI-alpha, Micro-
biol, fmmunol., 41, 741745, '



