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Physical Properties of Freeze-Dried Powder of Aloe Vera Gel with Respect to
the Concentrating Degree as Pre-Treatment

Nam Jae Lee and Seung Ju Lee*

Department of Food Science and Technology, Dongguk University

Abstract The physical properties of freeze-dried Aloe vera gel powders were examined according to the influence of the
concentration degrees of the gel solutions as raw materials during freeze-drying. As a pre-treatment prior to freeze-drying,
the gel solutions were vacuum-concentrated at three concentration levels (g water/g solids): high (H), 76; medium (M),
119; and low (L), 159. The water contents of the three powder samples were almost the same. For their viscosity
measurements, non-Newtonian fluid behavior with shear thinning was observed in samples H and M, whereas Newtonian
liquid behavior was found in sample L. In electrical conductivity measurements, sample H showed the highest conductivity
upon dissolving the powder in water. For their water sorption isotherms, sample H was analyzed to have the least amount
of bound water. Finally, it was determined that the degree of concentration caused only slight differences in the physical

properties of freeze-dried Aloe gel powders.
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Table 1. Water activity vs. equilibrium water content of the freeze-
dried Aloe powder from the concentrated gel solutions by different
degrees

Water Equilibrium water content (g-water/g-dry solids)

Salts* activity H** M L

LiCIH,0 0.11 0.06£0.002*** 0.07£0.002  0.07+0.002
MgCLH,0 0.33 0.10+0.003 0.11£0.004  0.12+0.004
NaNO, 0.58 0.15+0.007 0.15+0.006  0.16+0.005
NaCl 0.75 0.2340.014 0.25+0.014  0.27+0.010
BaCl, 0.93 0.44+0.023 0.47+0.030  0.50+0.028

*Saturated salt solutions corresponding to their water activity at 25°C,
respectively.

**Samples from concentrated gel solutions by three levels (unit: g-
water/g-dry solids): high (H), 76; medium (M), 119; low (L), 159.
***Values are mean = SD with respect to the concentrations (p <0.01
for all the salts, n=15).
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Table 2. Water contents of the freeze-dried Aloe powder from the
concentrated gel solutions by different degrees

Samples* Water content (% w/w, wet-basis)
H 3.5840.07**
M 3.7540.04
L 3.9540.07

*Refer to Table 1.
**Values are mean £ SD with respect to the concentrations (p < 0.01).
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Fig. 1. Yield stress (t,) in Herschel Bulkley model for aqueous
solutions of the different contents of the freeze-dried Aloe
powder from the concentrated gel solutions by three levels (unit:
g-water/g-solids): high level (H), 76; medium (M), 119; low (L),
159. x: H, A: M, H: L. Values are mean + SD with respect to the
concentrations (p < 0.01 for all the solid contents, n = 5).
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Fig. 2. Flow behavior index (n) in Herschel-Bulkley model for
aqueous solutions of the different contents of the freeze-dried
Aloe powder from the concentrated gel solutions by three levels
(unit: g-water/g-solids): high level (H), 76; medium (M), 119; low
(L), 159. x: H, A: M, H: L. Values are mean + SD with respect to
the concentrations (p < 0.05 for the solid contents, n=5).
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Fig. 3. Consistency index (k) in Herschel-Bulkley model for
aqueous solutions of the different contents of the freeze-dried
Aloe powder from the concentrated gel solutions by three levels
(unit: g-water/g-solids): high level (H), 76; medium (M), 119;
low (L), 159. x: H, A: M, H: L. Values are mean + SD with respect
to the concentrations (p < 0.0 for the solid contents, n = 5).
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Fig. 4. Time course of electrical conductivity of aqueous

solution during dissolving the freeze-dried Aloe powder

from the concentrated gel solutions by three levels (unit: g-

water/g-solids): high level (H), 76; medium (M), 119; low (L), 159.
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Fig. 5. Water sorption isotherm curves of the freeze-dried Aloe
powder from the concentrated gel solutions by three levels (unit: g-
water/g-solids): high level (H), 76; medium (M), 119; low (L), 159.

Experimental data are 4: H, [J: M, A: L. Curve estimates of GAB
model are :H, M, L.

Table 3. Fitted GAB parameters of water sorption isotherm of
the freeze-dried Aloe powder from the concentrated gel solutions
by different degrees

GAB model parameters**
n C K
H  0.068£0.001*** 113.698£24.6 0.938+0.001  0.998
M 0072+£0.002 166367103 0.941+£0.001  0.994
L  0076+0.001 196.853+16.7 0.943+0.001  0.991

*Refer to Table 1.

**X . means a monolayer value, and C and K are the sorption constants
in the GAB model equation.

***Values are mean + SD with respect to the concentrations (p <0.01
for X, and C, p<0.05 for K, n=5).

****Determination coefficients.
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