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Rheological Properties of Exopolysaccharide p-KGO03 Produced by
Marine Microalgae Gyrodinium impudicum strain KG03
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ABSTRACT
The rheological properties of exopolysaccharide, p-KGO3, produced by marine microalgae
Gyrodinium impudicum strain KGO3 had been studied. The intrinsic viscosity of this
pKGO3 was calculated to 65.22 and 50.75 d//g using Huggins and Kramer equations
(xanthan gum 24.41 and 24.03). Aqueous dispersions at p-KGO3 concentrations ranging
from 0.1 to 1.0 % (w/w) showed marked shear-thinning properties as Power-Law behavior.
In aqueous dispersions of p-KG03 1.0 %, consistency index (K) and flow behavior index
(n) were 2,172 and 0.52. The apparent viscosity and the influence of shear rate on
different conditions as p-KGO3 concentrations, pH, NaCl, CaCl, and temperature in
aqueous solutions were measured. And p-KGO3 had mixed with aqueous solutions of
xanthan gum and gellan gum, and invested the change of mixed aqueous solution

behavior.
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TN F  Gyrodinium impudicum strain KG03¢] M| Z &2l p-KGO3e] AARS |
¢ ALBTPRG o4&t 2=l M-KGO3 HAHI=] 800 mio] AlR%¥EZ 1 x 10°
cells/mle] F=2 FHE3d & 22T, 16L : 8 DE CO; 1%, 50 cc/min, 150 pE/m’/s Z%
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AFHAE ZAF . IFHESY 22 98le] Capillary viscometer (525 13 /Ic, Schott.
Germany)& AHESIATE AlEE FUS F 25CTE fAA7)2 =2 A9k
GMtE ENZAL  pKGO3e 24L ZAIY 9)5le] A% A)(Brookfield model:
LVDV-TI", US.A)E o]&3}o] spindle No. SV-18% Al4-3}o] pKGO3e] A4S =3
Stk 249 420 UF BAL PowerLows A0l elslo] ZAET. B4
Hite F59Y 4, 01, 025, 05% (ww)e] F&do] HEE FHLZ =o] 25T A
2AHSE SASIANL, 95T 05% pKGO3 F&Ho] drp Fol&<l 025, 05,
10, 20 2 5.0%9 FEZ s, o7} 9ko]L9l CaCl= 025, 0.5, 1.0 9 2.0%2]
sez Azldel A7 BN AU pHE 05% RE +84 AT
5 pH 4,5 7,9 2 1008 W3S Fol AH7E 483 E SAs0 1, gHge
25T BAS 7]E0Z 3l 40, 60, 80 ! 100 A 2zt 3084, 18]3 121C
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£402 30,40, 50 ¥ 60C7HA] 2EF &2HA E49] HIE ZAlstd o o
Al 25TE YZAA el 1FEATEY AolE vl 2ALeAT &3 A2 05%
pKGO3 8&Mo] 548 ZFAS}a gellan gum #} xanthan gumS 0.5% FEHoz &
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= 6522 % 5075 d/¢/g (xanthan gum 2441 and 2403)2. =2 ZAEIY (Fig. D).
pKG039] A&7 E4dS 01700192, ENZ 5 0114 g/ ¢ 2 pKGO3L o] ¥&
oA GFle] dojdtt.

p-KG039] EA A4 p-KG032 non-Newtonic fluid2 Power-Low Modelo} 2]}
pseudoplasticst BA-S zte Zog ZAEHQOU(Fg 2), FA4HLSE p-KGO3 1%2]
constancy index (K)& 2,172 cp, flow behavior index (n)<= 0.5299t} (Fig.A)

5o o3 BAWsh pKGe Fx Frto wel HEAog WESHE STt
e, ol =& AE2 sty U AAE ddsied Be Yol 27HGE
2g RoFrt (Fig B).

@Aol o BAMS: NaCl % CaChel A%, BE AelFolAl el HAE
o Aolz B ¥ T4 BDee] Aot Sk pKGOIE NaCl B CaClre)
37kl 918 21019 side chainsh backbone A}ole] Agolut a7 ol

o724 A WESElA] e Aow Azt (Fig C, D).

pHol 93 ZAWsh pKGO3e e thdfol Hls] FHeld pH Gl g
242 7HAE Aoz 2AEUY (Fig B).

25| og EAWsh pKGBE 257t Sepel weh Agdrd ty WSS
o] 7tAdAI, T 25TE 2EE AstAAL W AdEEd U dEgHol A
Z7V8kal 714 A(reversible fluid)e] 548 7413 A%t (Fig

dAe)o o) BAWshk dA el o pKG B € el LE7F F7Htel
we} Avgeo] zrastgony, 10T ool HoME H4e fAstd HdeH

o] Wz} Zo| o] vz dxjgld ¢HFF AR Wl (Fig G).

g5 &3] o B4k gallan gume] 39, pKG03e] el st He
wo e A@g o] 271511, xanthan?] 7%, pKGO3e Eo] ojste] &
o] e HugHo| 745ty wetr] pKG03S xanthan % gellan gum] & =74
o EFAZ o]&o] e Aoz HY (Fig H, D).
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pKG039 1HHEw 6522 ¢ 5075 d4/g olm, AlEAEAL 0170031, EA3
=T e 0114 g/ 2%tk pKGO32 non-Newtonic fluid= Power-Low Modelol] 2]sh
pseudoplasticdt E41& zton], FAlAH22 pKGO3 1%2] constancy index K= 2,172
cp, flow behavior index (m)¥ 052010tk 53] pH, & 2 Fol oLl 7| UFH
oo Eiol8 h54ol 98 RO Az
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Fig. Relationship between shear stress and shear rate of p-KGO3
(A) p-KG03 1.0 %, (B) Different concentration, (C) NaCl, (D) CaCl,, (E) pH, ()
Temperature, (G} Heat treatment of high temperatures, (H) mixture with gellan gum,
(D) mixture with xanthan gum.
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