[ Downloaded from fsct.modares.ac.ir on 2024-12-18 |

\quj_;c\()n)}:c\/\/n)l.q.\i L;U.G@Lmﬂ)(}l&

3N gy g 4 (5 shmnil LS (41 > s (slowdly 31 coliint
Sy ST 30 392 90 SRl H1g S0 (53w Jlad p 40

FOUS 55 BLis 3 gan ¢ Ol g dongd ¢ 035 oo L3 5 ¢ T3l 105 ok

"6 o blb oy b

ekl O3l l8ils (IS0 m 5 pndl 58 (5553w sl il )
sl DLl ol s psle 0dSils o JiS050 5 il Sz ep S skl =Y
g g dmly el 31T oS0« lie =l s pske A3l ls)ls st gal 2Sls =¥
g Aty oodhal 31T oS0 ¢ 10 b 5 pske o S bkl -t
Aga w33 b ol (555 LES 0L ( pliE mlis 5 psle 05 S Lz —0

QVEENY b pds ol R0 /MY 1l s f,b6)

0 A~

G sl 3 Gl 1 IE Cmis 3 e Dsemlpogiel Jha) 4 Cand Sauia oS 5 Gl b s Guielr sske 4 OISl o
WY A Ol aw b s el Olge 4 S5 ol 5 ad sl e 53 K sUles o adss Sl eslizad U ot 50 e (glawdly A o3lizu
WSSV Al (Slas S pese 5 S daetll oo IS PH (K55 Ol (s hmad) 35 Slewdly 6288 13 0T 0l o (gladds
aglie 4833 VY Ske & Lo S 0 gl sty Sles 31 ol (laesls b 0T il 5 s (6 a3l ol sl el 5 Al 4 lie (slas L
o ol o Lol el 555 Gmml sty s b Lasdly (5laids VY 500 A G50 Bs) o (601 ime BV s e 0L il RIS
el Ll e (6 el 3 Slan 0lSzus 055 Wy b &S ol 0T 5 S R nl Sb ey (5ol ae SN ald 05 S L

Sl SOl Ol sy s Sl el

f.sohbat@umz.ac.ir :ci. Jo”

Y4


https://fsct.modares.ac.ir/article-7-10893-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-18 |

e Olge w4 (g el LS SHl > o gl 5l sl

Oea 5 sl 105 aloms

S Ll 3508 0SS o 031 4l o e
S BB e SO slse L oOT a1 s el Lt
ol b ) Gk Ol sl Bk Sl e
390 5 25b e G 5 IS i e sl OF oSl
Ll ol st Sk e dlge o O GV
Sas By sl el kil OIS cal ln Sligal
Teee BV spi glad 4 S gl s Skl s
Loyt ool Sl o ools 5B Los mhw JLAS
plrsl ald 5 il Gl s ) ol Sl b s
5 e e 25 D Ol Olaean Lol el s
Vg S s ol D8 eled Sl gl s o508
A Sl Jed Gaese s 0 (ol
e Glowdly bl syls s sy ol by LA(,...“._Jlf)\
IS Gl Golm b o sl Giss 51 s (S
@S 3 s s Ll S cnl Gle sl S
Sl s 5l s el s al 8 SO Ll el
Loy 5 sl GGl ol ad (Lo daos SN
WSOl s 5 (IS 3 p s 650 5 0 JS25 (UV)
S Sy Gl s e 0L 3 5l e L8, 5 o]
IS S glains Sl 35 0 ST 5 abard s
s s LIS, UV gbalgp s sleds 255
2o b ased pled Je psboay s cnl oo edd A5 b
S disd e sl S (il b b sl 5 4 S
s ol laledly anas s 4 LDl (oly3 (g5 ks
o b ol lalendly s sl e gy atb ol
ol b el 4T = ol o s a1y (sles
by 5 oSl Glos tlipd o Cho s s g8 93 bu
g5 onl 03 oA gles 035 VU ot e S S
i O Sl b 58 IS sl dalendl
Lgd o ol D3 A5 5 s Opliis Cel )b
s Gkl aiS e sl Lewdl plos gl s ll i S
bboe plod Sl &1, 50 ST sl W5 b
Ol osles LIV plas clls Ly 4y s o 2158
5 Hlodd w1y I3l 3)50 Sl ol 8 sbalendly G
olin Sl Lo S s b 3o b agrlse s LT Sl eslinad
ol 8 5 el sl OG!S 4 ()"}! s

4Ol s D Sl a3 s 4 el S8 s

AR

dods —\

ol 3l el alS Berberis  Siy; e
La S 55 5030 Ol 2l s 0WLS | & Berberidaceae
Slos ol 0eSt V] sl s il LS,
S a8 el ol il 0 gee ol calises Sad S 1 (5 ks
bl s el o ol Ol e T o e
568 (S (ealS Glagslen 5 [¥T <ol Ol Y]
9ls Sl e g nl 3 s o LA [E] (S)1a
e A ASb e 58 gle calie las S gl
My die palr Olge o O 5l eslizal & Olg e WOT
Sy b s g by wli s o sal o Bl (Juraly
5 ok b W4 Sy cuyd [0 O] a5 oLl
Olge a0 C el VU Ol b Cls Glasdis ol
o Clae bl 5 el atls O, JAd s S
(el slge 5l (ol dilen SLaps O [ Wil e (3L
Cod (M Ly W il ol bl (Ses
ol osam Bl & 58 3 s S Jele G0
Sl R e Ul el S
© g b oS ol Jsame e s glendSO5d
(e SNV s 3 S5 s R0 O5Blss B S
S g3date Dt OS5 o35 Coanl Sl diess
Coge dpamme opl 53 sl S A5 51 (6,8 5l
G Olg e S e Slides aex Ll B S
2o S Dby ol Sl Gy sy a6 e
GBLl s o, U S 5 [V] el Six Koy
2 U A S5 oo

W0 5 Sy oo 5l CBls o500 s a0l
o Ll Sl SaSS Sl el 4 bl (55 0 o
Loanslie jo o8 blpe 05,80 J2S sk & )l ~
OB S 3 G ol Sl eslanal b i gl )
@b el Ll gl el il
S5 Pl 03 S e e el S
Wi S Wil 036 SV pams gl 1 s S o s
ol e Sl s ol Lo gl 5 Laose (Sl e
JLd AT 051 Sl eslaal (35S w0 Ulg o b 35S
S Slestly 5 [N ] AL 5 L [V ] Sl s den

55 Ll i Sl s Kn Sl g [16-1Y]


https://fsct.modares.ac.ir/article-7-10893-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-18 |

W"\\/ﬁj‘\o a)j>‘\/\/ a)Lq.::

u.l\.l.'c GL&)(}R

@l mm e 0 2l 03 s st e 09 Al e
S e WYL 3

0-30v
12v | T
] /

/

Clock

IRFP460 Dielectric

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
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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 S 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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Non-thermal atmospheric pressure plasma as an alternative
method in microorganism inactivation of barberry juice
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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.

Keywords: Cold atmospheric pressure plasma, Microorganism inactivation, Barberry juice
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