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Abstract

Saffron has been utilized since antiquity in culinary applications and traditional medicine, and is recognized as
a rich source of bioactive compounds. Microencapsulation is a technique employed to entrap active substances
within carrier materials to facilitate controlled release at desired times and locations, thereby enhancing the
stability of sensitive compounds. Spray drying is one of the most commonly applied methods in
microencapsulation processes. In current research, bioactive constituents of saffron were encapsulated via spray

drying using starch extracted from saffron corms as the wall material, applied at concentrations of 57, 107, and

207.. The physicochemical properties of the resulting powders, including water activity, particle size, and

polydispersity index, were analyzed. In addition, the main bioactive components of saffron (crocin, safranal, and
picrocrocin) were quantified. Scanning electron microscopy (SEM) was employed to examine the particle
morphology and evaluate the encapsulation performance. The results indicated that the sample containing 20%
starch as the wall material exhibited superior microcapsule morphology, characterized by a more spherical and
uniform structure. Increasing the concentration of the wall material led to reduced water activity and smaller
particle size, thereby enhancing microcapsule stability and minimizing aggregation during the drying process.
Positive zeta potential values, which increased with higher wall material concentrations, further supported
improved stability of the encapsulation system. All samples exhibited high microencapsulation efficiency,
approximately 96%. The presence of 5% wall material provided optimal protection for saffron’s color-related
compounds. These findings indicate that starch extracted from saffron corms is an effective encapsulating agent,
capable of maintaining the integrity and stability of saffron’s bioactive components during processing.
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Figure 2-Particle size of saffron extract containing corm starch samples.
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Figure 3- SEM image of sample containing 5 % wall material.
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