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Table 1 Analysis of variance ozonation times on patulin contentinof 1, 2, and control samples

P F Mean of Degree of Sums of Source Sample
squares freedom squares
N 10035.79 4 40143.16 Treatment
0.001 1460.32* 6.87 10 68.72 Error 1
14 40211.89 Total
N 15615.16 4 62460.65 Treatment
0.001 282.15% 55.34 10 553.42 Error 2
14 63014.08 Total
N 14903.78 4 59615.13 Treatment
0.001 615.85™ 24.20 10 242.00 Error Control
14 59857.13 Total

**Significance at 99% probability level
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., three concentrates using Tukey test at 95%
AV dd) 3l 3y a3 U probability level. The comparison of the three

concentrates is independent of each other.The
columns with similar letters are not significantly
different from each other.

Table 2 Analysis of variance activated carbon concentration on patulin content of 1, 2, and control

samples
P F Mean of squares ]?egree of Sums of Source Sample
reedom squares
10787.70 4 43150.80 Treatment
0.001  1064.68" 10.13 10 101.32 Error 1
14 43252.12 Total
13570.22 4 54280.90 Treatment
0.001  1946.18" 6.97 10 69.72 Error 2
14 54350.63 Total
23182.45 4 92729.82 Treatment
0.001  1836.59" 12.62 10 126.22 Error Control
14 92856.05 Total

**Significance at 99% probability level
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Table 3 T-test analysis of two methods of ozonation time and activated charcoalconcentration on the
amount of patulin in 1, 2 and control sample

P t(df) Mean+SE Treatments Sample
187.30+£58.25 Ozonation
0.287 1.2903) 163.55+52.81 Activated charcoal !
183.68+65.26 Ozonation
0.504 0.573) 176.95+54.24 Activated charcoal 2
0.099 2.36(3) 237.74+62.32 Ozonation Control

206.88+74.51 Activated charcoal

Table 4 Analysis of variance of 0.15 activated charcoal concentration and time of 7 minutes
ozonation in the isolated and mixing form on the amount of patulin with three concentrates of sample
1, sample 2 and control

P F Mean of Degree of Sums of Source Sample
squares freedom squares
9419.06 2 18838.12 Treatment
0.001 1530 615.51 6 3693.10 Error 1
8 22531.22 Total
4117.36 2 8234.73 Treatment
0.001 280.22" 14.69 6 88.15 Error 2
8 8322.89 Total
6178.13 2 12356.27 Treatment
0.001 461.32" 13.39 6 80.35 Error Control
8 12436.62 Total

**Significance at 99% probability level
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Fig 7 Comparison of the mean effect of activated
charcoal in concentration 0.15 grand 7 min
ozonation time in isolated and combined state on
the amount of patulin of three concentrates of
sample 1, sample 2 and control sample using Tukey
test at 95% probability level. The comparison of
the three concentrates is independent of each other,
the columns with similar letters are not
significantly different from each other.

Table 5 Analysis of variance obtained from the combined effect of activated carbon and ozone at
different concentrations

Degree

Eta index P F Mean of of Sums of Source
squares freedom squares
0.886  0.001 82.803"  35626.13 3 106878.68 Activated carbon
0.788  0.001 39.745  17100.18 3 51300.56 Ozone
0.483  0.006 3.32% 1430.81 9 12877.35 OzonexActivated carbon
430.25 32 13768.00 Error
48 510041.00 Total

**Significance at 99% probability level
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Fig 8 Comparison of mean reduction of patulin by
different concentrations of activated carbon by
Tukey test. Treatments that have similar letters do
not differ significantly.
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Patulin is a major human health problem, especially in beverage industrial
and concentrate. The global standard of patulin in fruit juices is about 50
ppb. Studies show that using different physical, chemical and biological
methods can reduce the amount of patulin. Therefore, the amount of patulin
in apple concentrate samples by ozone, activated charcoal and their
combined effects were evaluated. One-way analysis of variance to compare
the separate effects of the two factors, two-way analysis of variance to the
combined effect and the Tukey test was used to compare the means at the
5% probability level. The results of this study showed that there is a direct
relationship between increasing the concentration of activecharcoal and
time of ozonationwith decreasing the amount of patulin. The highest
decrease in patulin concentration was obtained in 0.2 g of activated
charcoal and 9 minutes ozonation. The results also showed that there was
an interaction between the two variables and the highest decrease in patulin
was observed at 8 minutes of ozonation and 1.5 g of activated charcoal. The
present study showed that by using ozone along with activated charcoal, it
is possible to reduce the amount of patulin in fruit juice and concentrate
production factories and take an effective step in community health and
export of fruit juice and concentrate.
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