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Abstract

A new biopolymer YU-122 from Metarrhizium anisopliae (Metschn.) Sorok consisting of glucose and galac-
tose was tested for its physical properties and flow behavior characteristics. Xanthan gum showed slightly
higher viscosity than biopolymer YU-122. Viscosity of biopolymer YU-122 at various pHs and temperatures
was also tested. The viscosity of biopolymer YU-122 was very stable up to pH 11 and 60°C, indicating that it
has a great possibility for the application such as food additives, emulsifier, and drug release agents. Flow
behavior index (n) from Power Law equation is 0.173. Biopolymer YU-122 solution was a pseudoplastic non-
Newtonian fluid, which indicated that it had one or more side chains. When biopolymer YU-122 was used as
a emulsifier, it stabilized the emulsion up to 120 hours, which was much better than xanthan gum. The biopo-
lymer YU-122 could form an excellent but less clear film compared with xanthan and pullulan.
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Fig. 1. Viscosity and flow property of biopolymer YU-
122. 0.5% of biopolymer solution was measured at 40°C
@—®: Viscosity, (H{]: Shear stress.
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Fig. 2. Effect of concentration on the viscosity of biopo-
lymer YU-122. ®@—®: Biopolymer YU-122, A—A: xan-
than gum.
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Fig. 3. Effect of temperature on the viscosity of biopo-
lymer YU-122. ®—@®: 0.5% solution of biopolymer YU-
122, ®—®: 1.0% solution of Biopolymer YU-122.
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Fig. 5. Effect of NaCl and CaCl, concentration on the
viscosity of biopolymer YU-122.
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Table 1. Emulsion stability test of the biopolymer YU-122 and other polymer

Emulsion stability (hr)”

Emulsifier

10 (min) 1 12 24 36 120
Biopolymer YU-122 +++ (++4) +++ (++4) (44 +++ (+) +++ (-) ++ () ++ (-)
Xanthan +++ (++4) 4 (HH4) HHE (FHE) HHE (HH4) ++ (++) - () - ()
Na-alginate ++ (++) + (+) - () - () - () -0 - ()
Tween 80 +H+ (+++) ++ (+4) - - () - () - () - ()
Broth -0 -0 - () - () -0 - ()
Water - () -0 - () - () ) - ()

YCom oil (Soybean oil).

++4+: complete emulsion, +: partially seperated emulsion, -: complete seperation.
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Fig. 6. The formation of film by biopolymer YU-122.
A: biopolymer YU-122, B: xanthan gum, C: pullulan.

Table 2. Effect of concentration of biopolymer YU-122
on the melting of ice

Melting start  Melting end

(min) (min)
Biopolymer YU-122 0.25% 4.5 19
Biopolymer YU-122 0.5% 4.5 20
Biopolymer YU-122 0.75% 11 45
Biopolymer YU-122 1.0% 15 50
Water 4 19
Xanthan 0.25% 14 35
Xanthan 0.5% 19 40
Xanthan 0.75% 19 55
Xanthan 1.0% 20 55
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Fig. 7. Effect of concentration of biopolymer YU-122
on the melting of ice. 1: 0.25% solution of biopolymer
YU-122, 2: 0.5% solution of biopolymer YU-122, 3: 0.75%
solution of biopolymer YU-122, 4. 1.0% solution of
biopolymer YU-122, 5 : water, 6: 0.25% solution of xan-
than gum, 7: 0.5% solution of xanthan gum, 8: 0.75%
solution of xanthan gum, 9: 1.0% solution of xanthan
gum.
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