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Fabrication and Characterization of Gastrodia elata-loaded Particles
for Increased Moisture Stability
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Abstract To develop Gastrodia elata (GE)-loaded particles for herbal extract dosage forms, various GE-loaded
particles containing dextrin, isomalt, maltodextrin, and silicon dioxide as solidifying carriers in the GE water extract are

prepared using the spray drying method. Their physical properties are evaluated using the repose angle, Hausner ratio,

Carr's index, weight increase rate at 40°C/75% RH condition, and scanning electron microscopy (SEM). Particles made
of dextrin improve the fluidity, compressibility, and water stability. In addition, 2% silicon dioxide increases the fluidity
and moisture stability. The best flowability and compressibility of GE-loaded particles are observed with TP, dextrin,
and silicon dioxide amounts in the ratio of 6/4/0.2 (34.29 +2.86°, 1.48 + 0.03, and 38.29 + 2.39%, repose angle, Hausner
Ratio, and Carr’s index, respectively) and moisture stability with a 2% weight increase rate for 14 h at 40°C/75% RH
condition. Therefore, our results suggest that the particles prepared by the spray drying method with dextrin and 2%

silicon dioxide can be used as powerful particles to improve the flowability, compressibility, and moisture stability of GE.
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1. Introduction
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2. Experimental
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3. Results and Discussion
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Fig. 1. Effect of GE/Dextrin amounts on the flowability and
compressibility of powders. Each value represents the mean +
SD (n =3). *P <0.05 compared with GE/Dextrin (7/3).

index; 45.70 = 1.54%).
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Hausner ratio % Carr’s indexS 43I th(Fig. 2). 1L
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Fig. 2. Effect of carriers on the flowability and compressi-
bility of GE-loaded powders. Each value represents the
mean = SD (n =3). *P <0.05 compared with isomalt; P <0.05
compared with isomalt and maltodextrin.
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Fig. 3. Effect of carriers on moisture absorption behavior of
GE-loaded powders. Each value represents the mean + SD
(n=23).
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Fig. 4. Effect of silicon dioxide amounts on the flowability
and compressibility of GE-loaded powders. The GE-loaded
powders were prepared with GE/dextrin (6/4), in which 0-
2% silicon dioxide was mixed. Each value represents the
mean £ SD (n=3). *P <0.05 compared with 0% silicone
dioxide.
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Fig. 5. Effect of carriers on moisture absorption behavior of
GE-loaded powders. The GE-loaded powders were prepared
with GE/dextrin (6/4), in which 0-2% silicon dioxide was
mixed. Each value represents the mean £+ SD (n = 3).
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Fig. 6. Scanning electron micrographs; (A), dextrin (x100);
(B), silicon dioxide (x500); (C), GE-loaded powder (x1000).
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4. Conclusions
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