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Highlights 

 Improvement in product recovery (highest yield: 50.82%) by increasing maltodextrin 

concentration and inlet air temperature (from 30:70 carrier to syrup ratio in 140˚C to 

50:50 in 160˚C). 

 Moisture content and water activity of the powder samples were significantly affected by 

the carrier concentration and inlet air temperature. 

 Bulk and tapped density and flowability indexes (higher flowability) of powders 

decreased with increase in maltodextrin concentration and inlet air temperature. 

 Powders solubility was positively affected by inlet air temperature and maltodextrin 

concentration.  

 

Importance 
 

Date palm fruit was used as a sweetener in the ancient world and still is delectable, 

complex fruit syrup with a variety of uses and nutritional benefits. The date syrup is an ideal 

substitution for sugar in favorite baking and cooking recipes. Fruit powders have many 

benefits and economic potentials over their liquid counterparts such as reduced volume or 

weight, reduced packaging, easier handling and transportation, and much longer shelf life. 

Drying of fruit juice by spray dryer has been a subject of extensive research over past 

decades. Considering the high amount of date fruit production in Iran, lack of modern date 

fruit processing industries, and reducing the date fruit wastes the present study was 

conducted to produce powder from date fruit syrup and pinpoint the effects of various spray 

drying conditions on some of the physical and functional properties of produced powder. 

Introduction (Hypothesis and aims) 

Hypothesis 

1- Maltodextrin concentration and inlet air temperature can positively affect product 

recovery. 
 

2- Carrier concentration and inlet air temperature can positively affect physic-chemical and 

functional properties of final product. 

Aims 

The main objective of present study was to achieve the best processing condition to 

produce date palm powder with good shelf life, appropriate handling characteristics, with 

good physicochemical and functional properties to be use in food industries. 
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Other Information (including tables and figures) 

 In this study, the influence of maltodextrin (as a carrier and drying agent) maltodextrin to 

syrup ratios (30:70, 40:60, 50:50 and 60:40) and inlet air temperature (140, 160 and 180˚C) 

on the different parameters such as: powder production yield, powder properties (moisture 

content, water activity, bulk and tapped density, solubility, wettability, hygroscopicity), 

flowability properties (carr index, hausner ratio and angle of repose) and finally, 

microstructural properties were studied.  
 

 Results showed improvement in product recovery (highest yield: 50.82%) by increasing 

maltodextrin concentration and inlet air temperature (from 30:70 carrier to syrup ratio in 

140˚C to 50:50 in 160˚C). Moisture content and water activity of the powder samples were 

significantly affected by the carrier concentration and inlet air temperature, with moisture 

content and water activity ranging from 1.28 to 3.24% and 0.165 to 0.231, respectively. Bulk 

and tapped density and flowability indexes (higher flowability) of powders decreased with 

increase in maltodextrin concentration and inlet air temperature. But, hygroscopicity of 

samples positively and negatively affected by increasing in drying temperature and carrier 

ratio, respectively. On the other hand, powders solubility was positively affected by inlet air 

temperature and maltodextrin concentration. 
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Effect of carrier concentration and inlet air temperature on A) hygroscopicity and B) Powder yield of date powder.  

 


