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2- Electrolyzed Water
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5-Acidic electrolyzed water
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4-Oxygen_ Reduction Potential



VE10 sls = (TF 0,58 VY ol

Qlﬂl L;l"lb Gw‘gf}l&&u

D5 olesd gl ill cou S a3 ek el
(i enbe (Kl “u'.’."\':"“‘ ng d;a)\.)u\ w;
S 4 Ol Gle sl sy 4 s ey
Cbu‘ cQ\/\/\_\ Mo VoY A4 (YAOY (5‘.;&0)&»..;
DIV=AYT s

SNy slaasls ol -0-Y

C)L:«J GK.‘;..{LA)T DL k_».]]:du eK:.w.) .}G.w); k_<J‘) ;;’L.’.).)‘
B A er‘ jij“: DK.:‘Q M QM oSS
Slp w5 4 « b value 5 a value L value
IS Sy b S (ol Olse o

[\/\]C,_%Jgjb,; Ors Ll ‘;v]_d)))b

> bl =Y
b dyame S Clside Olpe 055 ol ¢l
plowil (slp o> igel L3 A 51 0SS s
PRSI Akl o gl 5 5 A el QJM)'T
St plids 53 S 5 d 5 eab 2l Loyl cjalb
S 5 Bla= G esls (35560 (0 6 D) (glalais 0
0 Ssde) 0 5 ) ol bl g a4 glenls,

Ao S asia ((glakis

b g 56T O el —V-Y
@wut{&.ﬂ;;mu@\guaﬁ@p&umgwi
(Ol TAXT.PLUS Js Stable Micro System)
Facshen £OXYoxT e sl oy (slaa sad Izl A2 ol
Ggai Sl p SN ee Slie e pl (ol B esls S
3 Fagshee YO ka8 Ll S 4 oy 5l eslinad L
PO O W R RUPS | S B I
2 Ane ) O3l Sl Gy S 5 430 n s /0
JA Ll 2o e el 0358 Gae poes 5L

)\ Ju..:bﬁ CJ)L& ):.’ d; o)\Ju\ 340 oles CJ;

75

Pl A8 Sy s msp e Sbsles V-Y-Y
PAPEN[RUI PP

el ol 5 xS OT BB ) s s O d S 4 ge
S 5 3l e s ST el S T s
o 55 S O o VLV s O e 44
sl 55 I OT 0 Jols Sad S Y Jlas s S g
Ol e O LN S Ol w80 LS5 51
VARIN P SC O J5 PU SUR VR PO PR PN |
JARIC S L PR gt i P SN PR ]
50T s S g el sy S Ol e Ve L
A andls s Laslas 5l aldS s 5l 55, N Sde LSS
plowil OT (S35 1 (235w 5 oleard s 5 La el
A plonil HSEY s ol ol il

72 23S Sl hlesl Y=Y

sl 1) Joo §0 @ odd 5 Sy 5l p 8 Y
VO Sde 4y 5 S Lol L xal 1Y WiV b Ol
e 3 38 Ren TN pm Szl s 4ids
G, wg sl )07 3 Ulpe 4 ol gl
VT s sle 235 gl s S sl (s
“f Joil Sidmid e Al ol la Y s
L oML Olje 4 0 4 S35 2 51 e 5 5 S
Sl S ladems 3 avisl C2S Opan L
¢ (YGC-agar),BT Kol JS° 55 28 BT oo
&S Sl ¢l s 4 VRBA 5 MRS-agar
S 5 Aol SISV Gla SL e 5 KS das S
St ok il C2S Gladamen e 5 A Jia o 3
338 Bl a3 YV les 53 lag SL IS 5ol
LS Bl am T (sles 5 el KSY slas L
Qd\ﬁom@&wdukﬁmj@umgu
535 0= e 4015 Bla 4z YO (los > pess
ol Y ey 318 5l am s TV 23S (o
DY=] L2 6,08 wlbs S

i bend sl talasl —£-Y



wSas s 5 STl esbizad

é)LA? Jbz—jwu Lw)li

308 L s pane 5 Lajle 51T s S aalons
SPSS 31 p 3 3 eslinal b 5 4 b SO bl 5T
Ll SShe gl o 238 513 L3l 355
D3 gmn oy S SOl (slasls Lo Qj.aﬂ 3 eslazl
eslesl LP<e /v 0 Jloz! Cﬁ.ﬂ o3 e paze Jlize Jl 055

A3 S eslinal Excel )\J'.é((s)j

)C)j\)‘@fﬁ)ﬁyo.lﬁuw(\)Jj.lz-).hdsjj.]a.]w
R 5 RS W m Slal M 03 e

ol il glackle ol bl glad s

A Lng.) DL d)‘.\.@i‘ BEB) e L;LG) [GERVY DL ij}fﬂ‘

Kle cul sl S sl a5

S 5 e e s Y Sy T
Texture Exponent 135l ¢ 5 5l eslizal L o5 VoL e
A aseie WO S (g4, 5l 5 Lite

ST o 5 55 A

S5k bl LB Ogeslwl e ol
ST s ogesl sadS s S el sl SlS
Laesls "(SD) Shas Sl 5 Sile 238 b

Cow g @UA -y
b 5T Y

s 5 i Ol Ol peas—V -V -Y

Tablel: Variations of nitrogen and fat content in Iranian white cheese containing Electrolysis Water

Sample nitrogen amount of
content fat
Control 11/78+0/005 15+0/07
T> 11/25+0/06 16+0/02
T3 12/13+0/01 15+0/05
Ty 11/41+0/02 14/5+0/03

(T»). brine containing %1 Electrolysis Water; (T3). brine containing %5 Electrolysis Water; (T4). brine
containing %10 Electrolysis Water.
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Table2: The interaction effect of Electrolyzed Water and storage on pH changes in Iranian
white cheese containing different times of Electrolysis Water

Sample Storage time (days)
1 30 60
Control 5/39+0/01™ 4/58+0/07" 4/62+0"
T, 5169+0/47" 4/14+0" 4/47+0/06"
Ts 5/3+£0/11" 4/33+0m 4/72+0/01™
Ty 5/08+0/47" 4/3440" 4/934+0/02"

"ns indicates a non-significant difference at the 0.05 level.
*The results are reported as the mean of three replicates + standard deviation
(T»). brine containing %1 Electrolysis Water; (T5). brine containing %5 Electrolysis Water; (T4). brine
containing %10 Electrolysis Water.
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Table3: The mutual effect of treatments and different storage times on changes in the acidity of Iranian white
cheese containing different concentrations of Electrolysis Water

Sample Storage time (days)
1 60
Control  0/19+0° 0/21+0* 0/09+0/005f
T, 0/16+04 0/18+0° 0/14+0/005¢
T3 0/12+0° 0/16+0¢ 0/16+0¢
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Ty 0/16+0¢

0/19+0° 0/18+0°

*Different letters indicate a significant difference at the 0.05 level and checking the interaction between samples
and storage time.
"The results are reported as the mean of three replicates + standard deviation.
(T»). brine containing %1 Electrolysis Water; (T3). brine containing %5 Electrolysis Water; (T4). brine
containing %10 Electrolysis Water.
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Table 4: The interaction effect of treatments and time on changes in the amount of salt in Iranian white cheese
containing different concentrations of Electrolysis Water

Sample Storage time (days)
1 30 60
Control 0/87+0? 0/86+0/01? 0/76+0/02¢
T, 0/84+0% 0/57+0° 0/49+0¢
T3 0/81+0/02° 0/52+0" 0/48+0/01¢
Ty 0/61=0/03¢ 0/5240/005f 0/52+0/01°f

*Different letters indicate a significant difference at the 0.05 level and checking the interaction between samples
and storage time.
“The results are reported as the mean of three replicates + standard deviation.
(T2). brine containing %1 Electrolysis Water; (T3). brine containing %35 Electrolysis Water; (T4). brine
containing %10 Electrolysis Water.
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Table 5: The interaction effect of treatments and time on changes in dry matter of Iranian white cheese
containing different concentrations of Electrolysis Water

Sample Storage time (days)
1 30 60
Control 32/7+0/17™ 28/3+0/43™ 33/9+1/02"
T, 28/1+0/57™ 30/9+1/61™ 34/2+2/08"
T; 29/6+0/2"s 32/2+1/92m 31/2+1/92m
T4 30/8£1/33™ 32/2+2/402" 30/8£1/33™

"ns indicates a non-significant difference at the 0.05 level.
"The results are reported as the mean of three replicates + standard deviation.
(T»). brine containing %1 Electrolysis Water; (T5). brine containing %5 Electrolysis Water; (T4). brine
containing %10 Electrolysis Water.
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12 -Slightly acidic electrolyzed water
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Table 6: Interaction effect of treatments and time on total count in Iranian white cheese containing different
concentrations of Electrolysis Water

Sample Storage time (days)
1 30 60
Control 8/46+0/1°¢  9/27+0/02° 10/64+0/142
T, 8/25+0/05°F  7/33+0/1¢ 6/87+0/02"
Ts 8/65£0/05¢  8/41+0/2¢ 6/21+0/05'
T, 8/29+0/26¢F  8/12+0/01F 60

"Different letters indicate a significant difference at the 0.05 level and checking the interaction between samples
and storage time.
*The results are reported as the mean of three replicates + standard deviation.
(T»). brine containing %1 Electrolysis Water; (T5). brine containing %5 Electrolysis Water; (T4). brine
containing %10 Electrolysis Water.
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Table7: The interaction effect of treatments and time on the amount of starter bacteria in Iranian white cheese
containing different concentrations of Electrolysis Water

Sample Storage time (days)
1 30 60
Control 8/5+0/03¢ 5/49+0/11¢ 3/58+0/11f
T, 8/57+0/18° 9/6+0/232 9/05+0/05°
T3 8/5+0/12° 8/38+0/08¢ 7/28+0/24

13- Salmonella enteritidis

14 -Lactic acid bacteria
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Ty 8/41+0/02°¢

8/34+0/03¢

9/17+0/13°

*Different letters indicate a significant difference at the 0.05 level and checking the interaction between samples
and storage time.
"The results are reported as the mean of three replicates + standard deviation.
(T»). brine containing %1 Electrolysis Water; (T3). brine containing %5 Electrolysis Water; (T4). brine
containing %10 Electrolysis Water.
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Table 8: The interaction effect of treatments and time on the amount of mold in Iranian white cheese containing
different concentrations of Electrolysis Water

Sample Storage time (days)
1 30 60
Control 1/15+0/15° 009 1/15+0/152
T, 1/15£0/15° 1/38+0/08¢ 0=0¢
Ts 10° 0+0¢ 0+0¢
T4 0+04 0+04 0+04

*Different letters indicate a significant difference at the 0.05 level and checking the interaction between samples
and storage time.
“The results are reported as the mean of three replicates + standard deviation.
(T2). brine containing %1 Electrolysis Water; (T3). brine containing %35 Electrolysis Water; (T4). brine
containing %10 Electrolysis Water.
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16 -Penicillium roqueforti
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Table 9: The interaction effect of treatments and time on the amount of yeast in Iranian white cheese containing
different concentrations of Electrolysis Water

Sample Storage time (days)
1 30 60
Control 00" 7/38+0/005° 7/16+0/09¢
T, 1/35+0/15F 1/45+0/15f 7/14+0/08¢
T; 1/38+0/08f 8/8+0/092 6/25+0/084
T, 1/38+0/03f 1+0¢ 3/03+0/032

"Different letters indicate a significant difference at the 0.05 level and checking the interaction between samples
and storage time.
*The results are reported as the mean of three replicates + standard deviation.
(T»). brine containing %1 Electrolysis Water; (T5). brine containing %5 Electrolysis Water; (T4). brine
containing %10 Electrolysis Water.
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Table 10: The interaction effect of treatments and time on the amount of coliform in Iranian white cheese
containing different concentrations of Electrolysis Water

Sample Storage time (days)
1 30 60
Control 1/73+0/04° 1/3+0°¢ 3/14+0/03?
T> 1/15+0/15¢ 1+0¢ 0+0°
Ts 1+0¢ 0+0f 0+0°
T4 1/15+0/15¢ 0+0° 00"

"Different letters indicate a significant difference at the 0.05 level and checking the interaction between samples
and storage time.
“The results are reported as the mean of three replicates + standard deviation.
(T»). brine containing %1 Electrolysis Water; (T5). brine containing %5 Electrolysis Water; (T4). brine
containing %10 Electrolysis Water.
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17-Escherichia coli
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Figl: The interaction effect of treatments and time on color component a* in Iranian white cheese containing
different concentrations of Electrolysis Water
"ns indicates a non-significant difference at the 0.05 level.
*The results are reported as the mean of three replicates + standard deviation
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Fig2: The interaction effect of treatments and time on the color component L* in Iranian white cheese
containing different concentrations of Electrolysis Water
*Different letters indicate a significant difference at the 0.05 level and checking the interaction between
samples and storage time.
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“The results are reported as the mean of three replicates + standard deviation.
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Fig3: The interaction effect of treatments and time on color component b* in Iranian white cheese containing
different concentrations of Electrolysis Water
"Different letters indicate a significant difference at the 0.05 level and checking the interaction between samples
and storage time.
“The results are reported as the mean of three replicates + standard deviation.
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Table 11: The interaction effect of treatments and time on the hardness of Iranian white cheese containing
different concentrations of Electrolysis Water

Sample Storage time (days)
1 30
Control 0/634+0/0005 1/76+0/002
T, 1/626+0 1/539+0
T 1/214+0/0005 0/83+0/03
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T4 0/499+0/001 0/8+0
(T2). brine containing %1 Electrolysis Water; (T3). brine containing %35 Electrolysis Water; (T4). brine
containing %10 Electrolysis Water.
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Table 12: The interaction effect of treatments and time on Springiness
of Iranian white cheese containing different concentrations of Electrolysis Water

Sample Storage time (days)
1 30
Control 1/106+£0/003  1/112+0/001
T, 1/149+0/001 1/138+0/002
T3 1/153+0 1/153+0
T4 1/161£0/001 1/101+0/01

(T»). brine containing %1 Electrolysis Water; (T5). brine containing %5 Electrolysis Water; (T4). brine
containing %10 Electrolysis Water.
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Table 13: The interaction effect of treatments and time on the gumminess of Iranian white cheese containing
different concentrations of Electrolysis Water

Sample Storage time (days)
1 30
Control  0/27+0/02 0/87+0/01
To 1/23+0 1/13£0/02
Ts 0/778+0 0/46+0/04
T4  0/305+0/001 0/37+0

(T»). brine containing %1 Electrolysis Water; (T5). brine containing %5 Electrolysis Water; (T4). brine
containing %10 Electrolysis Water.
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Table 14: Interaction effect of treatments and time on consistency of Iranian white cheese containing different
concentrations of Electrolysis Water

Storage time (days)

30

Sample
1
Control 0/426+0
T, 0/76+0/03
T3 0/641+0/001
Ty 0/613+0

0/493+0/0005
0/76+0
0/561+0/0005
0/473+0

(T»). brine containing %1 Electrolysis Water; (T3). brine containing %5 Electrolysis Water; (T4). brine
containing %10 Electrolysis Water.
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Table 15: The interaction effect of treatments and time on the Chewiness of Iranian white cheese containing
different concentrations of Electrolysis Water

Sample Storage time (days)
30
Control 0/31£0/01 0/96+0/02
T, 1/36+0/005 1/27+0/005
T3 0/88+0/005 0/52+0
Ty 0/43+0 0/4+0/005

(T»). brine containing %1 Electrolysis Water; (T5). brine containing %5 Electrolysis Water; (T4). brine
containing %10 Electrolysis Water.
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Fig 4,5: Cheese texture profile diagram containing Electrolysis Water
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Fig6: Variation of sensory scores for Iranian white cheese containing different concentrations of Electrolysis
Water: days1-30-60 (Figs. A-E). Data are mean of 9 panelists scores (n=9).
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In this study, the effect of Electrolyzed water as a disinfection method in the
production of Iranian white cheese was investigated. Electrolyzed water at
concentrations of 1%, 5%, and 10% was added to the brine, and sampling
was performed on days 1, 30, and 60. Physicochemical, textural,
microbiological, and sensory characteristics were evaluated. The results
indicated that there was no significant difference in pH among the samples;
however, titratable acidity increased significantly with increasing
concentrations of electrolyzed water. In the 5% treatment, acidity increased
from 0.12 to 0.16. During storage, salt content decreased significantly, while
dry matter content showed a significant increase. Significant changes were
observed in the L* and b* color indices, with a reduction in lightness,
whereas the redness index (a*) showed no significant variation. Total
microbial counts and mold growth were reduced in all samples containing
electrolyzed water, with the 1% treatment showing the greatest inhibitory
effect. The growth of lactic acid bacteria increased in the 1% and 10%
treatments, while it decreased in the control. Yeast counts increased over the
storage period but decreased with higher concentrations of electrolyzed
water. Coliform growth was completely inhibited in the 5% and 10%
treatments. From a textural perspective, hardness was higher in the control,
while gumminess was greater in the 1% treatment. Sensory evaluation
revealed that the 5% treatment achieved the highest overall acceptance score.
These findings suggest that electrolyzed water can serve as an effective
approach for improving the microbial, textural, and sensory quality of
Iranian white cheese.
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