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Viscosity Stability and Moisturizing Performance of Pullulan
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Abstract: By comparing hyaluronic acid and glycerin, the moisture absorbing and retaining capacities of pullulan were
investigated. Kinetic analysis of moisture absorption process of pullulan was carried out. In addition, the moisture retaining
capacity of pullulan with different viscosity and the effects of temperature, pH and Na" concentration on the viscosity stabil-
ity of pullulan were examined. Under atmospheric condition of RH 81% , the moisture absorbing and retaining capacities of
pullulan were similar to those of hyaluronic acid, and its moisture absorption process meets the mode of second-order ad-
sorption kinetic equation with correlation coefficient higher than 0.99. The optimal concentration for moisture retention was
1 mg/mL (42.7 mPa-s) . The viscosity of pullulan has good stability to temperature, pH and ion concentration. This research
has provided a theoretical basis for using pullulan as a water-absorbing agent, thickener and stabilizer in food, as well as a
moisturizer factor in cosmetics.
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Fig. 1 Moisture absorbing capacities of pullulan, HA and
glycerin
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Fig. 2 Moisture retaining capacities of pullulan, HA and
glycerin
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Fig. 3 Moisture absorption kinetic curve of first-order
model of pullulan, HA and glycerin
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Tab.1 Adsorption constant of first-order model
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Fig. 4 Moisture absorption kinetic curve of second-order
model of pullulan, HA and glycerin
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Fig. 5 Effects of pullulan concentration on viscosity

ARG R 2 R DR R EE R LR 3. R
3 AT ) B 22 2 WRRE R ] A4, PRI R
W, a2 ZHECE 3 h, AFREEE
PRI LT-AHR ; iCE 6 h J5, ANEIZEEE 2
WP 56 22 S W) . IR B2 A 22 2 (R R AR
HWERTRFELE 220, B YSERNEEN
42.7 mPa-s, IR ¥ N 1 mg/mL B, &2 Zpk
PRI AN Bl o 15 v B A B AR Ak, R EER LA
AR, YL 2 2 R BE 42,7 mPas,
RPBTEe BE 0 1 mg/mL. XA RESE T RS2 24 20
JoT SR B R RGN, 38565 22 2 WU D B R S AR AN
W2, a2 2 SR TR IR EIE £, +F
JKBE I3 5R , PRI IG 5.

x3 TERELE

Tab.3 Moisture retaining capacity of pullulan with different viscosities

ZEERFRER

R/ PRIBZR /%
(mPa-s) 0h 3h 6h 9h 12h 24h

14.5 98.72 +0.09 8543 +0.12 76.94 = 0.06 69.82+0.11 60.83+0.10 45.92.+0.03

26.7 98.84 +0.12 85.72 = 0.09 77.63 +0.05 70.51 + 0.09 64.93 0.09 45.84 +0.09

34.6 98.62+0.15 85.94 = 0.05 78.54 = 0.08 71.95 = 0.08 66.46 = 0.07 47.46 +0.05

427 98.72 +0.08 85.91 = 0.02 79.95 = 0.12 75.45+0.10 7327+ 0.11 57.27+0.01

513 98.61+0.11 86.18 = 0.02 80.61 = 0.11 75.57 +0.11 74.09 + 0.04 56.99 + 0.03
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Fig. 6 Effects of temperature on pullulan viscosity stability
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Fig.7 Effects of pH on pullulan viscosity stability
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