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Fig 1 Schematics diagram of plasma dielectric
barrier discharge in a(Volumetric mode b) surface
mode
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Fig 2 Voltage-Current diagram of dielectric barrier discharge plasma in volumetric mode a)top electrode
b)bottom electrode ¢)phase different between two electrode
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Fig 4 Optical emission spectrum of delectric barrier discharge plasma in a) surface mode b)volumetric mode
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Fig 5 Bacterial disinfection effects of dilecetric barrier discharge plasma in surface mode for a)control and b)5
min c¢)15min plasma treated sample
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Fig 6 Bacterial disinfection effects of dilecetric barrier discharge plasma in surface mode for a)control and b)5
second c¢)15 second plasma treated sample
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Fig 7 Percentage of the crocin in a)control sample and plasma treated by dielectric barrier discharge plasma in
a)surface mode and b) volumetric mode in different plasma treatment time
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plasma in a)surface mode and b) volumetric mode in different plasma treatment time
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a)surface mode and b) volumetric mode in different plasma treatment time
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in a)surface mode and b) volumetric mode in different plasma treatment time
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Fig 11 Mechanism for the production of crocin,
picrocricin, and safranal by decomposition of the
zeaxanthin in plasma

Table 1 color analysis for the plasma treated sample by dielectric barrier discharge plasma in surface
and volumetric mode

Number Mean  Std. deviation T value P value
* Control sapmple 30 43.56 5.51
Surt q L Plasma treated sample 30 37.84 6.11 38 0.472
urface mode
* 1 1 14. 4
dilectric barrier a Control sapmple 30 > 340 -3.15 0.872
. Plasma treated sample 30 17.43 3.57
discharge plasma c | | 30 1378 6.82
b ontrol sapmple ' ' -5.401 0.855
Plasma treated sample 30 24.32 6.20
x Control sapmple 30 43.78 6.85
L 3.55 0.530
fumetri d Plasma treated sample 30 35.70 10.4
volumetric mode
dilectric barrier  a° . Control Sal(’imple | ;g 32; 44‘542 4.14 0.709
discharge plasma asma treated sample . .
b Control sapmple 30 14.52 6.14 5.405 0.110
Plasma treated sample 30 24.67 8.24 ' )
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Nowadays, cold atmospheric pressure plasmas are used as an efficient method in
food industries. The advantage of plasma method compared to other method are high
productivity, cost-effectiveness and reduction of harmful chemical pollutants. In this
study, cold atmospheric

pressure dielectric barrier discharge plasma in surface and volumetric treatment mode
was produced, and its effect on the physical and chemical properties of saffron was
investigated. For this purpose, after the production and characterization of plasma
structures including electrode structure, electrical properties and optical emission
spectroscopy, the influence of these structures on the physical and chemical
properties of saffron was investigated. At first, the effect of surface and volumetric
plasma treatment on degradation of Escherichia coli bacteria was investigated. The
results showed that surface dielectric barrier discharge plasma treatment with high
treatment time has a great effect on inactivation of Escherichia coli. Then, the effect
of surface and volume treatments on the main properties of saffron including crocin,
picrocrocin and safranal were investigated. The results showed that surface and
volumetric plasma treatment increase the main properties of saffron,surprisingly.
Finally, the effect of surface and volumetric plasma treatments on increasing harmful
substance in saffron including nitrate and ammonium was investigated. The results
showed that volumetric treatment of plasma due to direct processing increase the
harmful substances in saffron, including nitrate and ammonium. According to the
results of this research, it can be concluded that the dielectric barrier discharge in
surface treatment mode has advantages against volumetric treatment. The latter
suffers from harmful by-products. In this regard, the surface treatment of saffron is
preferable to volumetric.
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