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Table (1-a) Analysis of variance for dryer type and temperature effects on drying time, moisture, water
soluble extract, Picrocrocin, safranal, crocin, powder ability and water reabsorption ability in the saffron
dried stigma.

Source of df Mean square
variation Drying Moisture ~ Extract  Picrocrocin  Safranal Crocin Powder Water
time ability reabsorption
Dryer type 3 1876.25* 2.90 27.55% 2056.75™  491.34™  5755.44%  338.80*" 0.39%
Temperature 2 2976.05* 0.37™ 262.10%* 82.98™ 49.79"  2713.93**  120.65"" 0.80%*
Dryertype x 6  392.02%* 0.43™ 15.79* 275.66™ 154.65™  4749.48™  164.57* 0.56™
Temperature
Error 26 14.79 0.25 0.01 29.03 18.72 33.59 5.74 0.002
CV (%) 5.62 18.76 0.25 5.85 10.43 2.44 5.04 1.26

ns, * and ** indicate non-significant, significant at 95% and significant at 99% confidence level, respectively.

Table (1-b) Analysis of variance for dryer type and temperature effects on colorimetric parameters (L*,
a*, b*) and sensory properties of saffron dried stigma.

Source of df Mean square
variation L* a* b* Color Smell Texture General
acceptance
Dryer type 3 9.02** 83.78 24.22% 2.16™ 1.98* 2.90* 2.68*
Temperature 2 4.93*  11.02" 056" 0587 067  0.89* 0.50*
Dryer type x 6 11.01** 4647 550" 044 076" 056" 0.27"
Temperature
Error 26 0.09 0.22 0.05 0.01 0.005 0.01 0.01
CV (%) 0.62 091 0.74 3.14 2.30 3.52 2.39

ns, * and ** indicate non-significant, significant at 95% and significant at 99% confidence level, respectively.
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Table 2 Mean comparison of dryer type and temperature effects on drying time, moisture, water soluble
extract, powder ability and water reabsorption ability in the saffron dried stigma.

Treatment Mean
Drying time Moisture Extract Powder ability Water
(min) reabsorption
Dryer

Traditional 480° 3.77° 45.47° 37.33¢ 3.68°
0.20pm Membrane 25.28¢ 3.08" 48.17° 46.44° 3.83°
0.30pm Membrane 34.94° 2.99° 44.94° 46.14b° 3.67°
Pirex 54.28° 2.48° 44.11° 43.48° 3.64°
Oven 22.28¢ 1.84° 45.63° 57.33° 4.10°

Temperature (°C)
25 480° 3.77° 45.47° 37.33¢ 3.68°
60 50.87° 2.78° 42.10¢ 46.27° 3.544
70 32.12¢ 2.43° 50.99° 46.77° 4.06°
80 19.58¢ 2.57° 44.05° 52.00° 3.83°

*Means in the same column with different superscripts differ significantly (p < 0.05) according to Duncan test.
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Table 3 Mean comparison of dryer type and temperature effects on colorimetric parameters (L*, a*, b*)
and sensory properties of saffron dried stigma.

Treatment Mean
L* a* b* Color Smell Texture General
acceptance
Dryer
Traditional 47.26° 54.03° 31.08° 2.73¢ 3.60° 2.87° 3.47°
0.20pm 47.93° 54.29° 30.49° 2.04¢ 2.32° 2.30¢ 2.27¢
Membrane
0.30pm 46.52¢ 47.38° 27.69° 3.22° 3.47° 3.20° 3.42%
Membrane
Pirex 48.62° 52.72° 31.58° 2.70° 2.97° 3.11° 2.78°
Oven 48.67° 52.96° 30.17¢ 2.83° 2.87¢ 3.67° 3.37°
Temperature (°C)
25 47.26° 54.03° 31.08* 2.73° 3.60° 2.87° 347
60 47.59 52.84° 29.77° 2.45° 2.63° 2.90° 2.75¢
70 47.54° 51.75¢ 30.21° 2.86° 3.03° 2.92° 2.97°
80 48.68° 50.92¢ 29.97b¢ 2.79% 3.05° 3.38° 3.16°

*Means in the same column with different superscripts differ significantly (p < 0.05) according to Duncan test.
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Fig 3 Changes of Safranal levels versus dryer type
and temperature.
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Saffron is an expensive spice in the world which is used in different industries. The most
important post-harvest process of saffron is drying of its stigma. Therefore, in this study, the
effect of Refractance Window drying (RWD), hot air drying of saffron in three temperatures (60,
70 and 80°C), and drying in room temperature (25°C) on physicochemical and sensory properties
of saffron were investigated. Data were analyzed by ANOVA and Duncan test (p<0.05). In the
RWD method, two Mylar membranes with thickness of 0.20 and 0.30 micrometer and a pyrex
glass with thickness of 3 mm were used. Based on the statistical results and regarding process
time reduction, Refractance Window drying method by mylar membrane with a thickness of 0.20
um and hot air drying method did not have a significant difference (p<0.05), and with mean
drying time of 25.28 and 22.28 min, respectively, were the best methods. In terms of bioactive
components, namely picrocrocin, safranal and crocin, with an average content of
112.83 " E 5573m 51.79 " E 3300m and 274.76 " E 440um , respectively, drying with pyrex glass was
better than other methods. Saffron dried with RWD by means of mylar membrane with a
thickness of 0.20 um, with a mean of 48.17 mass percentage for cold water-soluble extract had
the highest value. In the sensory evaluation, dried saffron with RWD by means of mylar
membrane with a thickness of 0.20 pm had the better quality assessed by the test panels.

Key words: Saffron, Bioactive components, Drying, Refractance Window dryer.
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