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Fig 1 pilot scale spray dryer used in this study.
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3. Tapped density
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1. Compressibility
2. Hausner ratio
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Fig 2 Powder production yield at various inlet air
temperatures and Arabic gum/date palm syrup
ratios.
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Fig 3 Powder moisture content at various inlet air
temperatures and Arabic gum/date palm syrup
ratios.
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Table 1 Powder physicochemical properties at various iailetemperatures and Arabic gum/date
palm syrup ratios.

Treatments  Bulk density  Tapped density Hausner ratio Carr index Repose wettability
20:80 | 140°C - - - - - -

20:80 | 160°C  0.52+0.02de  0.726x0.02ef 1.207+0.01a 0.174+0.01a 46.33+3.05a 2.81+0.48f
20:80 | 180°C  0.51+0.02de 0.72+0.02f 1.185+0.015abc  0.157+0.01ab 45.33+2a 2.21+0.2f
30:70 | 140°C  0.723+0.03a 0.88+0.02a 1.205+0.05a 0.17+0.01ab 37.33+2.08b 4.79+0.9ef
30:70 | 160°C  0.71+0.02ab 0.85+0.02a 1.197+0.02ab  0.164+0.0lab  35.33+1.15bc 4.99+0.7ef
30:70 | 180°C  0.68+0.03bc 0.840.04bc 1.176+0.02bcd  0.15+0.01bcd  33.66+1.52cd 3.95+0.9ef
40:60 | 140°C 0.71+0.03ab  0.84+0.02ab 1.182+0.0labc  0.154+0.0l1abc 34+1.7c 15.63+0.9e
40:60 | 160°C  0.67+0.03c  0.776+0.03cd  1.158+0.01cde 0.136%0.02cde 32.67+1def 10.51+1ef
40:60 | 180°C 0.65%0.04c 0.74+0.03def 1.14440.03efg  0.126+0.01efg 33.33+1.5cde 8.92+1.43ef
50:50 | 140°C  0.67x0.03c  0.77+0.03cde 1.14940.02¢f 0.13+0.01def = 32.33+1.15defg  84.4+8.04c
50:50 | 160°C  0.54+0.02d 0.61+0.02g 1.127+0.02fgh  0.111+0.01fgh 30+2fg 69.63+9.6d
50:50 | 180°C  0.51+0.03de  0.568+0.02gh 1.11+0.02h 0.099+0.02h 29.67+1.69g 65.15+6.78d
60:40 | 140°C  0.65x0.03c  0.753+0.03def 1.153+0.03def 0.132+0.01def 34.67+2.5c 139.02+9.52a
60:40 | 160°C  0.51+0.02de 0.59+0.04gh 1.13440.01efg  0.11240.01fgh 31+1.5efg 135.98+7.2ab
60:40 | 180°C 0.5+0.01e 0.56+0.04h 1.12+0.02gh 0.1+0.01gh 30.66+1.15efg  126.77+2.7b

Different letters in the same column indicate digant difference among samplEs< 0.05.
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Influence of spray drying process conditions on the
physicochemical, functional and microstructural
properties of Date palm syrup (phoenix dactyliferal.)
powders
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The aim of this study was to evaluate the influenfcearious parameters suchiaket air temperature
and Arabic gum concentration on production efficien physicochemical, flowability and
morphological properties of date syrup powder dtisthg pilot-scale spray drying. Process variables
were: Inlet air temperature (140-180°C) and Arafpien concentration (20:80 to 60:40 drying aid
ratio to wet weight of date syrup). Maximum yie&b(74%) has been obtained for 50:50 Arabic gum
ratio at 160C. The product yield of the samples decreased, wilehair temperature was increased
from 160C to 180C and higher Arabic gum concentrations. Other Ringbiemical properties such
as moisture content, water activity, bulk densityg dapped density of the powders reduced with
increasing inlet temperature and carrier concepntral hese properties were varied from 2.12-3.38%,
0.142-0.23, 0.5-0.72 and 0.56-0.87 g/ml, respelgtiven the other hands, flowability behavior of
samples was improved, when inlet air temperatuck Arabic gum concentrations were increased,
except for 60:40 Arabic gum ratios. Also, Hygrosiciy, solubility and wettability were significamtl
affected by the process variables. The resultscahrsing electron micrographs indicated that with
increasing inlet air temperature and Arabic gumcemitration, powder particles from fairly spherical,
smooth surfaces and semi sticky state (in low earconcentration) to individual and shrinkage
particles (higher Arabic gum concentration in sat@eperature) were changed. Crakes in some
particles didn’t observed when drying temperatuas mcreased from 140 to 180°C.

Keywords: Production vyield, Spray drying, Arabic gum, Scagnirelectron microscope,
Physicochemical properties.
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