J. Korean Soc. Food Nutr. ¥h=Fod of 4] gk 813 %)
25(1), 53~57(1996)

Xanthomonas sp. EPS-10| MAtst= ClEHRe A

LBF - ST 04 - HED(™ - MAY
ANHETD BT
‘edoiEl AEGYstnt

“EYHED 38

=

JoII

B

Viscosity of Exopolysaccharide from Xanthomonas sp. EPS—-1

Bong-Soo Son, Seok-Kyu Park*', Sang- Won Lee, Chan-Ki Sung** and Kwon-11 Seo

Dept. of Food Science and Technology, Gyeongsang National University, Chinju 660-701, Korea
*Dept. of Food and Nutrition, Sunchon National University, Sunchon 540-742, Korea
**Dept. of Chemistry, Chung-Ang University, Seoul 156-757, Korea

Abstract

At the 0.04%(w/v) exopolysaccharide EPS-1 produced from Xanthomonas sp. EPS-1, specific
viscosity(nsp), reduced viscosity (Wed), relative viscosity(W,) and inherent viscosity (Win) were deter—
mined to be 0.137, 3.425, 1.137 and 3.209 respectively. Apparent viscosity (Napp) of exopolysaccharide
EPS-1 was decreased by increasing temperature and gradually increased by decreasing temperature.
After heat treatment of EPS-1 solution, rheological properties were not changed. EPS-1 solution

was undesirable in flocculatlon but its viscosity was increased to Cp 510 with addition of locust
bean gum.
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Table 1. Viscosity of the exopolysaccharide EPS-1
solutions calculated by equations

EPS-1 n Nsp Mred T Minh
(g/dD) (sec) (=) (di/g) (=) (di/’g)

0.01 124 0.022 2.200 1.022 2.176

0.02 129 0.063 3.150 1.063 3.054

0.04 138 0.137 3.425 1.137 3.209

0.10 183 0.508 5.080

0.15 249 1.052 7.013

0.20 331 1.728 8.640

1 : Coefficient of viscosity, Ny @ Specific vicosity

Nred - Reduced vicosity, 0 : Relative viscosity

Tinh © Inherent viscosity, Mo : Coefficient of viscosity
(solvent : 121.3sec)
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Table 2. Changes in viscosity of the exopolysaccharide
EPS-1 solutions by heat treatment

Shear rate Viscosity(cp)

(sec) 25°C 60°C 80°C 100°C
0.37 390 440(113)  320(82)  310(79)
0.73 246 269(109) 180(73)  147(60)
1.83 146 156(107)  117(80) 96(66)
3.67 94 102(109) 81(86) 69(73)
7.34 63 66(105) 54(86) 46(73)
14.68 42 42(100) 36(86) 31(74)
Average(%) (107.2) (82.2) (70.8)

() : Percentage to viscosity at 25°C
Time of thermal treatment : 30min
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Fig. 1. Effect of temperature on the viscosity of exo-
polysaccharide EPS-1 solutions.

Fig. 2. Relationship between shear rate and shear
stress of exopolysaccharide EPS-1 solution by
heat treatment.

& 25°C -+ 60°C = 80°C - 100°C
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Table 5. Flocculation test of the exopolysaccharide
EPS-~1 and some other polysaccharide

Flocculation time(hrs)

Polysaccharide

12 24 48 72 9
EPS-1 - - - - 4+ 44
Xanthan gum ~ - - _ + 4+
Guar gum + - 4+ 4+
Sodium alginate - ++ ++ ++ ++ ++
Arabic gum e e =
Locust bean gum — + 4+ttt
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Table 3. Rheological parameters of the exopolysaccharide EPS-1 solutions from Power-law equation

Thermal treatment n 2 Viscosit del
(30min) (=) (poise, sec ™) 15costty models
25°C 0.3963 2.0924 0.9989 T, = 2.0024 7"
60°C 0.3715 23138 0.9983 Ty = 2.3138 1,29
80°C 0.4302 1.6699 0.9898 T3 = 1.6699 >
100°C 0.4102 1.4576 0.9618 1 = 14576 4 o4

n: Flow behavior index, ki Consistency

Table 4. Rheological parameters of the exopolysaccharide EPS-1 solutions from Herschel-Bulkley equation

Thermal treatment n k Ty 2 Vi it del
(30min) (=) (poise, sec™ (poise) r 1scosity models

25°C 0.7084 0.8648 1.0808 0.9814 7,=0.8648 71, +1.0808

60°C 0.7051 0.8743 1.2573 09798 15=0.8743 "™ +1.2573

80°C 0.6987 0.7795 0.7875 0.9845 13=0.7795 " +0.7875

100°C 0.6616 0.6893 0.6926 0.9496 14=0.6893 1%+ 0.6929

n: Flow behavior index, k: Consistency, T,: Yield stress
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Table 6. Viscosity of polysaccharide solutions with various blending

Paske R A= 57

(shear rate, 1.83sec™)

Mixture Viscosity(Cp)
EPS-1 168
Xanthan gum 390
Guar gum 76
Locust bean gum 92
EPS-1/Xanthan gum 179
EPS-1/Guar gum 94
EPS-1/Locust bean gum 510
EPS-1/Xanthan gum/Guar gum 120
EPS-1/Guar gum/Locust bean gum 128
EPS-1/Xanthan gum/Locust bean gum 410
EPS-1/Xanthan gum/Guar gum/Locust bean gum 350
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