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Introduction: Sumac is the common name of the Rhus genus, which contains over 250 individual species in
the Anacardiaceae family. It is grown in temperate and tropical regions worldwide.Sumac is one of the most

common spices used by people of the Mediterranean and Middle East regions. The sumac berries contain
flavones, tannins, anthocyanins, and organic acids which provide antioxidant, antimicrobial and hypoglycemic
activities. Due to spices maintenance problems caused by growth of microorganisms, flavor and color
compounds losses, using spices extracts have recently been replaced. Although spices extract is sensitive to light,
heat and oxygen and have a lower shelf life in poor storage conditions. Therefore, spices extract
microencapsulation has been suggested by researchers. Spray drying is the most common and economical
methods of microencapsulation. The aim of this study was to investigate the influence of different concentrations
of maltodextrin and inlet air temperature on some properties of encapsulated sumac extract.

Materials and Methods: In the present study, the effects of three different inlet air temperatures (140, 160
and 180°C) and three different maltodextrin (DE=20-18) concentrations (10, 20 and 30%) on production
efficiency, moisture content, water activity, solubility, hygroscopicity, wettability and color parameters of sumac
extract spray dried powder were investigated. In all experiments, outlet air temperatures, atomizer rotational
speed, feed flow rate and atomizer air pressure were kept constant at 80°C, 18000 rpm, 20 ml/min and 4+0.1 bar,
respectively.

Results and Discussion: Production yield of the sumac powders varied from 44 to 57%. The addition of
maltodextrin increased the product yield by preventing adhesion of the sumac extract on the dryer walls and also
increasing the inlet air temperature caused an increase in product yield (P<0.05). The moisture content of spray
dried sumac extract powders varied from 2.32 to 3.81% (P<0.05). The results showed that when the inlet air
temperature increased, the moisture content of the powders decreased due to a high transfer rate at high
operation temperatures. Increaseing the level of maltodextrin increased the level of feed solids and reduced the
level of total moisture for evaporation. Water activity is considered as one of the most important quality factors
especially for long term storage. The values of water activity under 0.6 are generally considered as
microbiologically stable. Since the water activity values of sumac extract powders were between 0.319 and
0.335 the powders can be accepted as microbiologically. The water activity of the samples decreased with higher
inlet air temperatures and with the addition of maltodextrin concentration (P<0.05). The solubility of the samples
decreased with higher inlet air temperatures and with the addition of maltodextrin (P<0.05). At lower inlet
temperature, the evaporation rate was slower, producing powders with higher moisture content. This type of
powders had a higher tendency of agglomeration which helped to increase the reconstitution of the powders. On
the other hand, at higher inlet temperature, a hard surface layer might be formed over the powder particle. This
could prevent water molecules from diffusing through the particle. The obtained hygroscopicity values are not to
be considered as absolute values, since the powders were exposed to abusive conditions. Increasing inlet air
temperature reduced the hygroscopicity of powders. Also observed a reduction in hygroscopicity with increasing
maltodextrin concentrations in spray dried sumac extract powder. Maltodextrin is a material having the property

1, 2 and 4. MSc graduated, Professor and PhD student, Department of Food Science and Technology, College of
agriculture, University of Tabriz, Tabriz, Iran.

3. Academic Staff Member of Food Research Group, Food and Agriculture Research Department, Standard Research
Institute, Karaj, Iran.
(*Corresponding author e-mail: peighambardoust@tabrizu.ac.ir)



1397 15 - ols 5 20yl 14 ol oyl 1l I3 mslivo g pole sledsy & pis 334

of low hygroscopicity and its utility as a carrier material for spray drying. Wettability is the ability of the powder
particles to overcome the surface tension between themselves and water. An increase in maltodextrin
concentration in sumac extract powders led to a decrease (P<0.05) in the wettability time of the powders. The
average wettability time of sumac extract powders decreased (P<0.05) with increasing inlet air temperature. It
was found that when the inlet air temperature and the maltodextrin concentration increased, the L* values
increased but a*, b*, chroma and hue values decreased (P<0.05). An increase in inlet temperature produced
lighter product indicates that the pigments had undergone oxidation. The other reason for higher degree of
lightness of the sumac powder at higher inlet temperature may be attributed to the reduced rate of oxidation of
the tannins. Tannins react slowly with iron in the absence of oxygen and form dark colored complex. Probably
during the rapid rate of drying in a spray dryer, tannins get very little time to react with iron as availability of
oxygen is reduced and therefore the powder color had lessened. The present work describes the possibility of
producing sumac extract powder by spray drying and the changes in some of the physical and chemical
properties of the powders depending on the inlet temperature and maltodextrin additions. The physical and
chemical properties of the spray dried sumac extract powders were significantly affected by both the inlet air
temperature and maltodextrin additions (P < 0.05). In conclusion, inlet temperature of 160 °C and maltodextrin
concentration of 20% reported as an optimum point, and it is possible to maintain desirable properties and reduce
quality loss of sumac extract powder during spray drying process in a pilot scale production. The possible uses of
this dried product in food systems and storage potential should be studied in future projects.
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