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Table 1. Primary physical and chemical properties of saffron
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Table 2. Wavelengths to measurement of color, fragrance and flavor of saffiron
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Specific wavelength (nm) Material name
Crocin
Picrocrocin
330 JAL
Safranal
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Table 3. Designed runs by response surface metlod based on box-Belnken method

15 4 13 12 1 10 9 $ 7 6 5 4 3 2 1
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Temperature
. . . . . . . X . . . R _‘,a‘l
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Time Oven
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Thickness
|
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Energy
0\'S "
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Time Microwave
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Fig. 1. Effects of temperature, time and saffron thickness on crocin content during oven drying
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Fig. 2. Effects of temperature, time and saffron thickness on picrocrocin during oven drying
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Fig. 3. Effects of temperature, time and saffron thickness on safranal during oven drying
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Response Optimizer - Setup X
Response Goal Lower Target Upper Weight Importance
C8 crosin Maximize | 233.9 256.2 1 1
C9 picrocrosin Maximize LI 82.3 93.2 1 1
C10 safranal Maximize | 34.2 41.3 1 1
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Fig. 4. Optimization of saffron drying process by oven methodology
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Energy (W) 500
Time (min) 7.5
Thickness (cm) 1.25
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Energy (W) Energy (W)
262
Crosin 261
260 1.8
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Fig. 5. Effects of temperature, time and saffron thickness on crocin during microwave drying
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Hold Values
Energy (W) 500
Time (min) 7.5
Thickness (cm)  1.25
90 91
cro-Crosin a8 cro-Crosin 98‘; s
Time (mi 1.2 Thickness
200 459 700 200 459 700 0.6
Energy (W) Energy (W)
. 905
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Fig. 6. Effects of temperature, time and saffron thickness on picrococin during microwave drying
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Fig. 7. Effect of temperature, time and saffron thickness on Safranal during microwave drying
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Fig. 8. Optimization of saffron drying process in microwave methodology
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Fig. 9. Comparison of two drying methods using microwave and oven on quality traits of saffron
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Abstract

Saffron is an expensive and valuable crop among agriculture and export production of Iran. Crocin,
picrocrocin and safranal contents are recognized as color, taste and aroma factors, respectively.
Optimization during saffron drying process as the most important stage in post harvesting has a
fundamental role in physicochemical properties of this crop. In this work, effects of temperature (at
40-70 °C), drying time (80-205 min) and saffion thickness (0.5-2 cm) for oven method and energy
microwave (200-800 W), time (4-11 min) and saffron thickness (0.5-2 cm) for drying by microwave
investigated on crocin, picrocrocin and safranal contents by response surface methodology (RSM). The
results showed that the higher temperatures and shorter times in drying process were more effective on
quality properties, while the saffron thickness had not significant effect on quality criteria. In
microwave drying, the maximum energy and drying times were caused the highest destruction for
crocin, picrocrocin and safranal contents. The best conditions for drying process by oven were
determined at 51.2°C, 112.8 min and 0.5 cm thickness and the highest quality during microwave drying
were obtained at 703 W, 6.9 min and 2 cm of thickness by appropriate desirability (> 80%).
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