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ABSTRACT

Variations of rheological properties of culture broth during the production of biopolymer by an alkali
tolerant Bacillus sp. were investigated. Correlations among the rheological characteristics of culture
broth, cell growth and biopolymer production were examined. Rheology of the culture broth changed in
the course of fermentation. The culture broth showed a non-Newtonian flow behavior, as the viscosity
and pseudoplasticsity increased during the cultivation. The rheological parameters such as flow index,
consistency index, yield stress and apparent viscosity during the cultivation were not influenced by the
cell growth, but significantly related to the biopolymer synthesis. Changes in the rheological parameters
of the broth were affected not only by the biopolymer concentration, but also by the progress of fer-
mentation. Some rheological parameters showed maximum values just before the completion of
biopolymer production and substrate consumption. Hence, it was shown that the rheological characteris-
tics of the culture broth could be used as a good indicator for the detection of the progress or comple-

tion of fermentation.

A B

o4g W sl4E TR gu % A
AQEe e dob AT F A BT H
et AES ehich(17). deHeE P
slgge] AsE FASES 372 kel 8
#2 4do] WRE SAZ HHT, Py AF

t Corresponding Author

340

& Yehdc}(2-8). Hhd, vlFAbA nlAEAME F
A A 7o FAl= A caFe] nEApt 44
g A%E 94 Gtad BFE FAASS el
YA sed(l, 2,9, 10), $4 ol:g +48Hd 7
T2 wjoke] b s —dA7ke D &
T 9 dAdd 5o 2A 4% o2 AXH
o2 wiokolAle] PAELEE FaAl7lH,
A3 22& oA TH(2, 4,7, 10). b
BagAe] A Asdd, Tadd =

B]—E_.n_;{q

o |
r-[m



Vol.11, No.3

2t 2719 23 o scale-upel] Hyk Aol A
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HebEgch = o] &7le] WA Bacillus sp.7} A4k
e AE nEAE E2] AR A, 4§ ni A
= »-PGA(polyglutamic acid)}¢} 1,3 23] oligo
Fo] Agg 4F9 g A (glycoprotein)l Heo
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sto) Egstglth. pHe AH#¥ 2N NaOH =& 2N
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Aok 250mLe] Abzh Fepazel] ARz
50mLE 3 of7jo] A AR BEIHA
FFE HFol2 2~33 ST F 30T 324]
7F Redujekstoie}. £ wjokE biopolymer A4t} 2]
(pH 10) 50mLE ¥4 250mLe) 447 Sepez
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ofl 4 zlEhuloFatsict.
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Fig. 1. Time course of Bacllussp. cultivation.
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Fig. 2. Flow curves of culture broth during the
biopolymer fermentation by Bacllussp.
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Table 1. Changes in rheological parameters of
culture broth during the biopolymer fer-

mentation by Baallussp.
Rheological parameters
Culture Consistency Flow Yield
Time(hrs) index, K(Pa*s™) index,n(-) stress, 7(Pa)
0 0.030 0911 0.008
10 0.035 0.908 0.036
20 0.077 0.880 0.047
26 0.158 0.822 0.145
32 0694 0.777 0952
38 0577 0.798 0.587
44 0.381 0.891 0.152
2
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Fig. 3. Logarithmic plot of shear stress and shear
rate for the culture broth by Badllus sp.
cultivation.
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Fig. 4. Changes in rheological parameters of the
culture broth during fermentation of Bagal-
lussp.
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Fig. 5. Relationships between the apparent vis-
cosity and dry cell weight in culture broth.
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Fig. 6. Variations in apparent viscosities of cul-

ture broth at different culture times.
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Fig. 7. Changes in apparent viscosities of the cell
free and whole broth during fermentation
of Baallussp.
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A9 RAR7] HE Fvke wjkAztdl mE bio-
polymer AJ4ke] Ao} 2 dX3todA WE F AR
7) 5.9 ¥} biopolymer Azt UAZ HHE
7hRS By ey 2E Frlde ARy HE
7} A3 Zastn AR 145-—4 Fdigto] 7149
2] 9 o] 4 48 w2 AAd] vehis 5§
Ag Byrt. o|g} e Wiy HxY AMate o
uld o & o] we Ex4Z(branched structure) &
e ohde) QA mE AEe AR E fE"
Eaol 7|F o3 sheEE wiel dojdrin
A7 shdck(19, 20). & HAETS] H¢E
4o Zof] TEA SAHEY Z7|E ALAIHA A
zyo 2R AFEAE FA7)7] "ozt
2520tH10). olzigt A=A A °;_1‘1}Z31£i
FAZ g fdoe vehtr] e AR u)
oA o] §Aolgt & 4 sledl, AT} A2 &
A | AEY sFdA e TaTy] wheked
Kz As7t AZ9 lysis 2 FAFe] gRide] 7]l
3w, olo we} nghe] F73tL W& FASYhL
A1 glch(8).
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dim, = wEzEE AFddn 2xd wp ook
(10).
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YL ZhE uAE A LEA] g 2ET
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oo] AABAE HES )
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i, biopolymere] 43 AT ABAHE Ho
EE Fuistd SAZe] Hste AEFREA R

bt oby3 st EA g ARYE BT, HEx
%491 Aot 718 Anle) kg AAd HdighE
el lct. e o] E wsle] EAste Wa T
£ g8 di3 ¢z ANEE TFL £ USE
A|AaLodet.
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