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Fig 1 Schematic of the dielectric barrier discharge
setup
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Fig 2 The number of total microorganisms in the
control, thermal pasteurization (for 12 minutes) and
plasma treated samples for 8, 10 and 12 minutes.
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Fig 3 The number of mold and yeast in the control,
thermal pasteurization (for 12 minutes) and plasma
treated samples for 8, 10 and 12 minutes.
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Table 1 The number of lactic acid and acid resistant bacteria in the control, thermal pasteurization
(for 12 minutes) and plasma treated samples for 8, 10 and 12 minutes.

acid resistant lactic acid
bacteria bacteria
Control 3 1.3
Pasteurization 0.0 0.0
8 min plasma treatment 0.2 0.0
10 min plasma treatment 0.0 0.0
12 min plasma treatment 0.0 0.0
xV+" log CFU/g « Y/av x\+" 5l |, zb o Olge 2 sl 2B Ol S sl Sl el mb
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Table 2 The number of Aspergillus niger in the control, thermal pasteurization (for 12 minutes) and
plasma treated samples for 8, 10 and 12 minutes.

Aspergillus niger
Control e
Pasteurization 2.97x10° + 5.77x10*
8 min plasma treatment 13.66x10% + 3.21x107
10 min plasma treatment 33.33+15.27
12 min plasma treatment 14.33 £2.51
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Fig 4 The amount of the pH in the control, thermal
pasteurization (for 12 minutes) and plasma treated
samples for 8, 10 and 12 minutes.
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Fig 5 The images of the control, thermal pasteurization and plasma treated samples.

Table 3 The changes of Colorimetric parameters L*a*b* in the control, thermal pasteurization (for 12
minutes) and plasma treated samples for 8, 10 and 12 minutes.

L* a* b*
Control 51.37 61.93 58.5
Pasteurization 31.87 13.88 9.23
8 min plasma treatment 48.84 52.05 57.07
10 min plasma treatment 48.81 34.03 53.49
12 min plasma treatment 43.94 22.24 37.63
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method in microorganism inactivation of barberry juice

Siadati, S. N. !, Sohbatzadeh, F. >, Behravan, F. >, Shafafi Zanoozian, M. *,
Tabatabaee Yazdi, F. °

1. PhD, Department of Atomic and Molecular Physics, University of Mazandaran, Babolsar
2. Professor, Department of Atomic and Molecular Physics, University of Mazandaran, Babolsar, 47416-13534
3. Food science and technology engineer, Islamic Azad University of Sabzevar
4. Assistant Professor, Department of Food Science and Technology, Islamic Azad University of Sabzevar
5. Associate Professor, Department of Food Science and Technology, Agriculture Faculty, Ferdowsi University
of Mashhad
(Received: 2017/02/08 Accepted:2017/07/08)

In this work, a cold atmospheric pressure plasma was used as a low cost and non-thermal alternative
method in food industry, and it was compared with traditional pasteurization method. Dielectric
barrier discharge was used to generate the air plasma for the treatment of barberry juice, in 8, 10 and
12 minutes. The effect of the plasma treatment on the color, the amount of pH, total microorganisms,
mold and yeast, lactic acid bacteria, acid resistant bacteria and Aspergillus niger were investigated
and the results were compared with those by 12 min thermal pasteurization method. The results show
that there are no meaningful statistical differences between the 8, 10 and 12 min plasma exposures
and pasteurization methods, but there are meaningful differences between these samples and the
control. It means that by optimizing such plasma device, the cold atmospheric plasma treatment is an
appropriate alternative method for the thermal pasteurization.
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