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6. Flow ability
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Table 1 Physical and chemical properties of fig concentrate.

Physical properties

Chemical properties

Reducing .
pH ax b= Lx* Energy(Kcal)  Carbohydrate (g) sugar (2) Protein(g) Fat (g)
4.03+0.02 7.97+0.23 21.78+0.37 5.1+0.2 385+4 91+£2.5 78+3 1.99+0.15  0.22+0.04
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2. Moisture Content
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1. Scanning Electron Microscope
2. Completely randomized design (CRD)
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Fig 1 Results of powder produced by the dryer under

the conditions of 150°C and inlet flow rate of 5 liters

per hour, LQ: Production of junk powder and hunk,
HQ: Production of fine powder with suitable flow
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Fig 2 Powder samples produced in the presence of
40% MD and 5% DS in 150°C inlet air temperature
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Table 2 The dryer performance percentage as a function of different levels of Temperature, Pressure and

Flow rate
Treatments
Temperature (°C) Plr(%s;rl;re Fliyhr)ate Mean
170 5 3 16.78+1.061*
170 3 3 14.31£1.06148
170 5 5 9.58+1.0615¢
170 3 5 8.82+1.061¢
150 5 3 8.48+1.061¢
150 3 3 7.45+1.061¢
150 5 5 7.09+1.061¢
150 3 5 6.94+1.061¢

Different letters indicate significant differences at the 5% level (p>0.05)
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Table 3 The moisture percentage of powder produced as a function of different levels of Temperature,
Pressure and Flow rate

Treatments
Mean
Temperature (°C) Pressure (bar)  Flow rate (1/h)
150 3 5 4.02+0.020*
150 3.97+0.015%
150 3 3 3.78+0.011°
150 5 3 3.7240.014%¢
170 3 5 3.59+0.022¢
170 5 5 3.52+0.010°
170 3 3 3.40+0.015"
170 5 3 3.31+0.017"

Different letters indicate significant differences at the 5% level (p>0.05)
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Table 4 The solubility percentage of powder produced as a function of different levels of Temperature,
Pressure and Flow rate

Treatments Mean
Temperature (°C)  Pressure (bar) Flow rate (I/h)
170 3 3 89.60+0.764*
170 5 3 87.66+0.7648
170 3 5 87.40+0.7648
150 3 3 87.10+0.7648
170 5 5 86.40+0.7648
150 5 3 85.20+0.764°
150 5 5 84.40+0.764°
150 3 5 84.25+0.764°

Different letters indicate significant differences at the 5% level (p=>0.05)
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Fig 4 Change of powder red factor (a*) (production
with 170°C inlet air temperature) during 4 weeks
storage time. FR: Feed flow rate rate
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Table 5 Mean, standard deviation, largest and
smallest particle size of powder produced (All
particle size according to micrometer)

Treatments
Tempoerature Pressure l;llct);v Mean

°C) (bar) (I/h)

150 3 3 16.59+ 1.14*
150 5 3 11.17+0.59 €
150 3 5 17.14+1.22 4
150 5 5 13.76+ 1.028
170 3 3 8.89+ 0.51"F
170 5 3 7.54+0.38 F
170 3 5 9.37+0.61 °
170 5 5 8.70+0.20 ©
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Fig 8 Dispersion distribution of powder particle size
produced at 150° C temperature, 5 liters per hour
inlet flow rate and 3 bar nozzle pressure
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Fig 11 Powder particle size distribution produced
170°C temperature
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Fig 9 Dispersion distribution of powder particle size
produced at 170° C temperature, 3 liters per hour
inlet flow rate and 5 bar nozzle pressure
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Producing and optimizing fig juice powder in a semi-industrial
spray dryer with two fluid nozzles
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The main problems of dried figs are the decrease of its quality due to activity of the harmful
microorganism, the production aflatoxin Bl and pest by some insects, such as Plodia, so proper
processing operations on this product are necessary. In this research, the ability to produce fig concentrate
powder using spray dryer was investigated. The experiment was carried out in two steps. In the first stage,
the effect of different levels of maltodextrin (three levels of 30, 40 and 50%) and silicon dioxide (two
levels of 3 and 5%) on performance of dryer in powder production and optimal levels of additives was
determined. In the second step, the effect of factors, temperature (two levels of 150 and 170 °C), inlet feed
flow rate (two levels of 3 and 5 liters per hour) and nozzle pressure (two levels of 3 and 5 bar) in a
completely randomized deign (CRD) on production performance and physical properties of fig
concentrate powder were studied. The results showed that levels of 40% maltodextrin and 5% silicon
dioxide had the highest effect on optimum powder production and lack of stickiness and lump (P>0.50).
In addition, it was found that the machine's performance increases with increasing inlet air temperature,
increasing nozzle pressure and reducing feed flow rate. Decrease of flow rate of feed inlet and increase of
the inlet air temperature and the nozzle pressure resulted in the production of a powder with lower
moisture content and smaller diameter particle size (P>0.50). It was also found that temperature, flow rate
and nozzle pressure had a significant effect on powder solubility (P>0.01). During 4 weeks of shelf life of
selected powder sample (40% maltodextrin and 5% silicon dioxide, air temperature 170 °C, flow rate 3
liters per hour and pressure 5 bar) the values of color factors L*, a* and b* decreased 18, 9.1 and 9.41%,
respectively.
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