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Abstract: Microbial contamination of date fruit, as one of the important and strategic
agricultural products of Iran, is one of the important causes of waste of this product. Therefore,
in this research, the effect of cold plasma as one of the new technologies for maintaining the
quality and durability of Mazafati date using a sliding rotary arc discharge device, in two
treatments of plasma application time in 5 levels (30, 60, 120, 180, and 240 s), with the aim of
achieving the optimal time and different gases at 3 levels (air, argon and oxygen), with the aim
of determining the best type of gas, was investigated. Microbial load evaluation by microbial
counting method on 0, 3, 6 and 9 days after plasma treatment were performed. Sensory
evaluation of date samples was performed after 9 days of plasma treatment by S-point hedonic
method. The results of microbial analysis showed a reduction of 0.48 logarithmic cycles of
aerobic mesophilic bacteria in air-plasma samples and also a reduction of 0.35 logarithmic
cycles of aerobic mesophilic bacteria in oxygen-plasma samples compared to the control sample.
The lowest mean growth of aerobic mesophilic bacteria was observed in the sample with plasma
treated time of 240 s. Plasma treatment with arc discharge device significantly reduced the
microbial load, so air and oxygen with duration of plasma treatment of 240 s had the highest
effect in reducing the total count of aerobic mesophilic bacteria. Also, storage time had a
significant effect on microbial load and the total number of aerobic mesophilic bacteria on the
last day of storage was significantly (p <0.05) higher than other days. Sensory evaluation also
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showed a significant difference between the sensory characteristics of plasma-treated samples
and the control sample. Based on the scores of the evaluators, plasma-treated samples with air
in the characteristics of flavor, texture, color and overall acceptance had 59, 45, 8 and 39%
more scores than the control sample, respectively, which indicates the effectiveness of the
plasma-treatment method in maintaining the quality of Mazafati dates.

Keywords: Mazafati dates, cold plasma, shelf life, microbial load, sensory evaluation.
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Figure 1: (a) Schematic of the sliding rotary arc reactor and (b) the actual device during the experiment
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Figure 3: Microbial culture steps of plasma treated date samples
and control sample
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Figure 2: The sample plasma treatment by the sliding rotary arc
reactor
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Table 1: The results of the analysis of variance of the effect of plasma treatment with different gases, treatment time and storage time on the
total count of aerobic mesophilic bacteria of Mazafati date.
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39y # 395 Y 39, o 39, (4l (o slo
Yleke/ Y Y/ kA /-q% Y/-£51 /1 Bk Y/o2BY/10M S aals
Y/o2qy/+ ¢ Y/-2AY/Y4E Y/o£SY VAT Y/kVY[oyor v.
¥/o£AF[)ode Yoo [ Foik NN Y/okY AJoYPa 5 o
Y/eEFYIY A YoV /Y yor RS Yoo [P Wwe o
IR Y/o)e [t ¥/od)e /Yot IR VA
Ve£a)/YY? Vo2 AY /Y VetAe IV VS2EY oV ¥
YT AL 50 Y/o£54/YFD Y/oASY A Y/o£BY /Y YHm v.
Y/eke Y Y/oSEIYY Y/okA¥/YYm ¥/o£va/yqopa g e
Y/£a0/ ¥ ¥/ oN o ik Y/EAY/YYH ¥/okBY/Yakm " 0521 3
IERNIS ¥/o4./10¢ Y/o2FENAD BRI VA
¥/-£40/¥) Ve£a) /Y2 Y/+2Y4/1q000 ERIna Yf.
AL ¥ /o5 Y Ak Y/o£FE/FON Y/oRY VAR . SieST 58
IERNE Y/okvA/5F0 Y/ oEFE/e AR YV A 5
B RRLE ¥/okeg]yyomm ¥/oker/TAx Yoty /eyrs "
¥loketr])ee RN ¥/oker PV V-2a8/+ VY VA
RN Y/okAY/Fom Yok AlOm Y/ H5vY Yf.

(P<0.05) (5,losxe ygo 4 B 59, 10 s5len
9wl GRS (n s 09 500 slogy, 5 ik
Loy Jlosl S 0n 5 V5o 53 59,8 355l
Cewd 4y 190 55 £95 5 40 VE e qgd ailod iy

Sl

o BlgS oo ()l e (655l Lo p slewsdly

Gl coge (wsd 4z b Ldly Jlesl

Sde 5o lap a5 (g)0b 4l (09,500 )b lo sixe
2y 86 s 4l Y ledly Jleel s
s s3len Jedgre slags 2L ST hyled pals
b2 sl S S Gl e
Jedse sl ySL S hsleds 5 0l las 209,50



(@;&51‘3 ‘50.1.9) 1F+) ul.».m.a) ¥ e)Lo.& HY 0499 ‘O‘)‘.’.' () G o A Yys

385 (o0 B ()l e el (20 )3 (29,50
Ol a8 (G055, SlaS 5 e 5l (S p A
Ngyse et 5l wesee S | Joles
4565 my yw STy Jdo 4 .(Ambrico et al., 2020)
bl ol e ladsse b 5T sl
JUd e poie g Wgdioo oy (S M Sy
W el slasle o

.(Kuzminova et al., 2017)

> 2Ll bl

955 g5 slaed blite Sl e uily g 2 ol ulusl
g )0 Loy ladiges el g jhae p (aolensdly (e
Sl GeSilee (p it (F Jgo2) 392 o sxe 22y )
Lol (ooolandly sladiges ;5 55,2 5 Gy el g slae
(VY)Y 5eST L oo polondly iged 5 (AF+) lsn
bgiyo sl G eS oyl Sl Gully ol svalie
Al odalive (FIVO) S dges @

$39laS pB I8 dlge mhaw (095e )b AalS
Js slaasgs 5 ol Gl Gl o jmanl s axil
(Fokw oylpo 0 Sl o Wl e (olend
bapansl )l Soe () Sloogas by S3els8)90
Mazloom et ) 05,5 Ll B> el amit ,o g oo
3 osliiul b bpundlS )l Koo 55 (al., 2013

Ol )2 a8 soasite Jelse Lo v (5, e slodly
Dasan ) 04 oo AL sduze (g0l 8 wiiun L5
(etal., 2016
Sy by s adp kb sleas
S g BB ek 4 el (See (Sl a8
Misraetal., ) oS Jiseo | bpuslS )1y ,Soe Jobo
Y i g Ble sl e e)lee (2015
ladiss hug peits ;b 4 (29,5 o Jobe
s Sl e sleadl bawgs oud sy STy
slodsho oaims JSas JI sl sSse 5 il o0

by oga0 g 23 | 2 (olowdly (o 9 ilicko 535 b (aolowsdly 13l il yly 520 s Y Jgu
Table 3: Results of variance analysis of the effect of plasma treatment with different gases and treatment time on the sensory evaluation of
date samples.
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Figure 5- Sensory evaluation of aroma and flavor in the Mazafati date samples treated with different gases and the control sample
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Figure 6- Sensory evaluation of the texture in the Mazafati date samples treated with different gases and the control sample
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Figure 7- Sensory evaluation of color in the Mazafati date samples treated with different gases and the control sample
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Figure 8- Sensory evaluation of the overall acceptance in the Mazafati date samples treated with different gases and the control sample
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