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1. Aflatoxin

2. Fumonisin

3. Deoxynivalenol
4. Zearalenon
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5. Spread-plate
6. Potato Dextrose Agar
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Table 1 Effect of ozonation time and concentration on the fungi content of corn seed (cfu/gx10?)

Ozonation time (day)

Ozone
concentration(ppm) ! > 7
25 2.340.46° 1.6+5.5¢ 0.940.26° 0.6+0.21°
50 0.25+0.07° 0.19+0.06™ 0.13+0.08" 0.12+0.05°
75 0.1240.03 0.11+0.05° 0.10+0.04° 0.10+0.03
(Control) 3.4+0. 4

*Numbers with different letters indicate significant differences in the 5% level of probability.
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Fig 1 Ozonation time effect on the growth of fungi
(P<0.05).
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Fig 2 Ozonation concentration effect on the
growth of fungi (P<0.05).



Aflatoxins (ug/Kg)
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Table 2 Effect of ozonation time and concentration on the aflatoxin content of corn seed (ug/Kg)

Ozonation time (day)

Ozone
concentration(ppm) ! 3 > 7
25 9.24+0.56° 5.15+0.41° 3.74+0. 6° 2.63+0.52°
50 2.14+0.33* ND ND ND
75 ND ND ND ND
(Control) 19.15+0.53°

*Numbers with different letters indicate significant differences in the 5% level of probability.
ND : Non-detectable
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Fig 4 Ozonation concentration effect on the
Aflatoxins (P<0.05).
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Fig 3 Ozonation time effect on the Aflatoxins
(P<0.05).
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acidity Value

...L;&:S‘_;Laufjijﬁo)'l)kf);b Sl

Mli.:) :\ﬁ E) obb’.\w J%

A eele Lol sls bele Sl ls pme 6 S0y gl
0k Jele JI meS Cud by asole 5 chale i

LP<00) cles g 3 ls e, (S5 Ol

0348 5 e ol he (slacnnS ST o 55
A3 4 5 Bl S 5361 o s AV 50) 031 58 5 e
Gt ol B sl oS sl OLES ) (G1 s o1

[Ve] .LJL»&

Table 3 Effect of ozonation time and concentration on the acidity Value of corn seed (%)

Ozonation time (day)

Ozone
concentration(ppm) ! 3 > 7
25 0.46+0.04° 0.46+0.03° 0.47+0.03° 0.48+0.04*
50 0.49+0.05° 0.49+0.04° 0.53+0.05% 0.56+0.02°
75 0.54+0.04° 0.63+0.02° 0.7+0.03¢ 0.83£0.03°
(Control) 0.46+0.05%

*Numbers with different letters indicate significant differences in the 5% level of probability.
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Fig 5 ozonation time effect on the acidity value

(P<0.05).
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Fig 6 ozonation concentration effect on the acidity
value (P<0.05).
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Table 4 Effect of ozonation time and concentration on the Carboxyl content of corn seed (%).

Ozonation time (day)

7 > 3 ! concen(t)rfl?ir(l)?l(ppm)
0 0 0 0 25
0.058+0.01° 0 0 0 50
0.09120.017° 0.082+0.025° 0.079+0.024° 0.061+0.015° 75
0 (Control)

*Numbers with different letters indicate significant differences in the 5% level of probability.
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Fig 8 Ozonation concentration effect on the
Carboxyl content (P<0.05).
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Fig 7 Ozonation time effect on the Carboxyl
content (P<0.05).

oS 525 Ol 00 PPM. L5 s 51 051 ke il 50l L
eilie Oya3l s (P<e/v0) el 4l (gl pme s
ssbas Vo ppm bl 55 O3l 5LS sl olis La Sl
oS Al & ped & ol oS 0 S SIS e 1350
Sl oy deops /0 VA 40 0T Ol s 4S5, 5b 4 ol
- ome 6 303l Oley il cl S5 e3Y (A JSS)
Sl 3031 0 555 LS Jo S 90 S Ol (5500
SANG slacble e s 0L o5t e (P<:/v0)
Al e 5550 3l SVL el ol en 4 00 ppm Lals

35,8 ey aly s aali S gSlaen S| Ol S



...L;&:S‘_;Laufjijﬁo)'l}@);b Sl

Mli.:) :\ﬁ E) o:\)’.\w JW

53 Aol oS s S 5418 Ao s /YT B +/NAA 5 0 /0 VA
IA] el Goioss ) s (e

QJS asls 073"9,; b‘};.e By Qj‘ J.;U—O—\'
5 DS Ol 305 e 2 Bl
05 Jald wse 4 Cd andl Cile Ll 5 s )3 4l
Ol i 35,5 o odalis S ailen . Colodal 0 J s>
el Loyl 53 ds s A/VE LSV e/EY auls j3 S

(P<e/00) clos o 2503

S Il b assle Gl a0l O gl S|
sl @L:J [V 25 00 €ls S oS o oS ol 3
3 awlas jeds ps 1y ols e Leds (YY) O
b oS S i 5 3l Ol sl s Ll 2
Sl i 55 (Y01 8) 0L 5 sl [V ] 245 St
Jlasl 51 g 1 oS s analss Jie S 5 JoS 50,5 Jlkde

L azals 5o i 5 as 031 Jsme s Jp0s S VY2 B

Table 5 Effect of ozonation time and concentration on the Protein content of corn seed (%).

Ozonation time (day)

7 > 3 ! concen(t)rzft)i?;(ppm)
10.40+0.29% 10.39+0.4* 10.41+0.35% 10.40+0.21% 25
10.36+0.31* 10.35+0.40° 10.37+0.56" 10.38+0.36" 50
9.24+0.31° 9.63+0.51° 10.20+0.44" 10.31+0.38° 75

10.44+0.30* (Control)

*Numbers with different letters indicate significant differences in the 5% level of probability.
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Figl10 Ozonation concentration effect  on the

Protein content (P<0.05).
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Fig 9 Ozonation time effect on the Protein content
(P<0.05).
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Corn production rank is second among cereals after wheat crop, and usually, a large
part of it is not used immediately after harvesting, but is kept in storage for gradual
use in other seasons or exported to other regions. The spread of different types of
fungi and the production of fungal toxins, especially in areas with high humidity, in
addition to quantitative and qualitative damage to stored products, cause an increase
in waste and endanger the health of society. To replace the low-risk methods of
increasing the storage life, in this research, the effect of ozone gas with two variables
of ozone concentration; (25, 50 and 75 ppm) in the duration of ozonation (1, 3, 5 and
7 days) on the dominant corn grain (Single cross number 407) in Golestan region,
was evaluated. The microbial characteristics were compared with the control sample
in terms of controlling the spread of fungi and changes in the seed qualitative aspects.
The results showed that increasing the ozone concentration up to 50 ppm and the
ozonation time of 3 days had a significant effect on reducing the growth of fungi and
the production of aflatoxin (P<0.05). Also, the results indicated that the use of 75
ppm concentration in 1, 3, 5, and 7 days had caused significant oxidative changes in
the characteristics of fat (increased acidity indices) and starch (increased carboxyl
index) of corn kernels compared to the control sample. Different conditions of
ozonation up to the concentration of 50 ppm at varying times did not have a
significant effect on the amount of corn seed protein (P<0.05).




