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10. Cold atmospheric gas phase plasma
11 . Adiabatic system
12. Sour cherry Marasca
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1. Berberis genus

2. Berberidaceae

3. anti-proliferative

4. anti-migratory

5. Browning

6. Monomeric anthocyanins
7. Polymerization

8. Acylation

9. Glycosylation
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13. Ground or Earth
14. Spectrophotometer
15. Cyaniding-3-glucoside
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16. Molar extinction coefficient

17. Pour plate

18. Standard plate count agar

19. Triplicate Dichloran Rose Bengal Chloramphenicol agar
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Fig 1 Total anthocyanins in plasma treated, pasteurized and untreated Barberry juice. Different lowercase letters
above bars stand for significant differences between treatments (P<0.05).
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Table 1 Means+SD of Color parameters of plasma treated, pasteurized and untreated Barberry juice

Plasma treated

(Source of variation ) L* a%* b
Duty Cycle (7) Treatment time (min)

25 22.09+0.08° 9.96+0.35¢ 1710457

8 5 28.57+0.53¢ 11.3240.24° 428+037°
10 40.56+0.72° 13.9040.17° 12.18+0.35°

25 32.7440.94° 14.50+0.36% 3.87+0.21°

12 5 51.03+0.53° 14.36+0.25% 7.00+0.17¢
10 49.69+0.77° 14.80+£0 40° 8.31+0.36™

2.5 26.73+0.53F 8.76+0.47° 7.62+0.50%

16 5 27.69+0.58°" 9.49+0.21% 8.66+0.41°
10 30.23+0.40¢ 11.894+031° 11.40+0.54°

Pasteurized Barberry juice 19.11£0.45' 8.23+0.29° 1.72+0.29"
Untreated Barberry juice 22.1240.75" 7.3240.24" 1.01+0.2408

“€Values with different superscripts in the same column differ (P < 0.05)
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Fig 2 Total count of plasma treated, pasteurized and untreated Barberry juice. Different lowercase letters above bars
stand for significant differences between treatments (P<0.05).
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Table 1 Means+SD of Mold and yeast count of plasma treated, pasteurized and untreated
Barberry juice
Plasma treated
(Source of variation ) Yeast (Log cfu/ml) Mold (Log cfu/ml)
Duty Cycle (%) Treatment time (min)

2.5 5.74+0.01° 4.63+0.00°
8 5 4.89+0.00¢ 3.0640.02"
10 4.51+0.02" 2.49+0.01"
25 5.33+0.01° 3.52+0.01¢
12 5 5.22+0.01¢ 2.79+0.018
10 5.11+0.47° 2.13+0.02
25 5.48+0.02° 3.86:+0.00°
16 5 4.96+0.00° 3.62+0.01°
10 4.87+0.00¢ 3.17+0.08°

Pasteurized Barberry juice 0+0' 00’
Untreated Barberry juice 5.84+0.01° 4.61+0.01°

“EValues with different superscripts in the same column differ (P < 0.05)
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Barberry juice is a rich source of antioxidant compounds including phenols and anthocyanins.
Conventional thermal pasteurization may cause pigment degradation as well as loss of nutritional value of
fruit juices. It is therefore essential to develop non-thermal pasteurization methods to maximize retention
of bioactive compounds while minimizing color changes in fruit juices. Cold atmospheric plasma is an
emerging non-thermal technology that could ensure microbial safety and extended shelf-life of fruit juices
without having negative effect on their phytonutrient content. The aim of present study was therefore to
investigate the effect of different duty cycles (8, 12 & 16%) at different times (2.5, 5 & 10 min) of plasma
treatment on anthocyanin content, color change and microboal quality of barberry juice in comparison
with thermally pasteurized (80 °C for 2 min) and untreated samples. The results showed that all plasma-
treated samples possessed higher anthocyanin content as well as greater L* and a* values than thermally-
treated and untreated samples (p<0.05), regardless of duty cycles and treatment times; This superiority
was, however, more pronounced (p<0.05) for the longer plasma treatments. Likewise, the longer plasma
treatment was accompanied by significant decrease in total microbial count as well as yeasts and molds
count (p<0.05) of barberry juice. It was observed that the improving effect of prolonged plasma treatment
on microbial quality of barberry juice was intensified at higher duty cycles. However, the microbial
quality of plasma-treated barberry juice was far lower than that of thermally pasteurized sample. The
results of this study show that the barberry juice treated with cold atmospheric plasma had higher
nutritional value and more desirable color than thermally pasteurized one but despite the decrease in
contamination, failed to meet the requirements of ISIRI for microbial quality. It is worth noting that the
observed effects can be due to the pulsed electric field applied to the sample. In addition, the combination
of technology used in other ways can be studied.

Keywords: Barberry juice, Non-thermal pasteurization, Cold atmospheric plasma, Anthocyanins,
microbial quality
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