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2. Fumonisin
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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) ! 3 > 7
25 2.340.46° 1.6+5.5¢ 0.94+0.26° 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).
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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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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
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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 ! COHCCH(;‘fl?iI(I)?I(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).
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Table 5 Effect of ozonation time and concentration on the Protein content of corn seed (%).

Ozonation time (day)

7 > 3 ! concen(t)rzft)ircl)en(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).

o)l chale Jele 5l Jle s Ol esS Ky e
Vo ppm U in sl o3l clale 5L sl ol plesa
Ol LaSls aglis 0031wl SLl 5 Sl oS
Wgod & S 00 PPM Bl U (2 Ol e S i 5l

4 5 Ol Vo ppMCble ;3 5 o550 ls s Jalid


http://dx.doi.org/10.22034/FSCT.19.135.11
https://dorl.net/dor/20.1001.1.20088787.1402.20.135.2.8
https://fsct.modares.ac.ir/article-7-66655-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-04 ]

[ DOR: 20.1001.1.20088787.1402.20.135.2.8 ]

[ DOI: 10.22034/FSCT.19.135.11 ]

VEeY C,..i.é,ﬁ:)l AL a))éc\ro o)w

Olnl 2l mlo 5 o5l alos

[7] Mylona, K., Kogkaki, E., Sulyok, M., and
Magan, N. 2016. Efficacy of gaseous ozone
treatment on spore ermination, growth and
fumonisin production by Fusarium
verticillioides in vitro and in situ in maize.
Journal of Stored Products Research. 59: 178-
184.

[8] Savi, G.D., and Scussel, V. M. 2014. Effects
of ozone gas exposure on toxigenic fungi
species from Fusarium, Aspergillus and
Penicillium genera. Ozone Science &
Engineering, 3: 312-319.

[9] AACC, 2005. AACC Approved Methods
AACC, American Association of Cereal
Chemists, Inc, St. Paul, Minnesota, USA.

[10] AOAC, 2005. Official methods of analysis.
17 th Ed. Association of Official Analytical
Chemists. Arlington. VA. USA.

[11] Vanier, N. L., Zavareze, E. R., Pinto, V. Z.,
Klein, B., Botelho, F. T., Dias, A. R. G., and
Elias, M. C. 2016. Physicochemical,
crystallinity, pasting and morphological
properties of bean starch oxidised by different
concentrations of sodium hypochlorite. Food
Chemistry. 131: 1255-1262.

[12] Chattopadhyay, S., Singhal, R. S.,
Kulkarni, P. R. 1997. Optimization of
conditions of synthesis of oxidized starch from
corn and amaranth for use in film-forming
applications. Carbohydrate. Polymers. 34:
203-212.

[13] Mason, L. J., Woloshuk, C. P., Mendoza,
F., and Kells, S. A. 2005. Ozone: A new
control strategy for stored grain. 9th
International Working Conference on Stored
Product Protection. PS7:33 — 6314.

[14] Luo X, Wang R, Wang L, Li Y, Bian Y,
and Chen Z. 2014. Effect of ozone treatment
on aflatoxin Bl and safety evaluation of
ozonized corn. Food Control. 37:171-176.

[15] Proctor, A. D., Ahmedna, M., Kumar, J. V.,
and Goktepe, 1 .2004. Degradation of
aflatoxins in peanut kernels/flour by gaseous
ozonation and mild heat treatment. Food
Additives and Contaminants. 21(8): 786-793.

[16] Prudente., A. D., and King, J. M. 2012.
Efficacy and safety evaluation of ozonation to
degrade aflatoxin in corn. Journal of Food
Science. 67(8): 2866-2872.

[17] Wang. L., Luo, Y., Wang, R., and Li, Y.
2018. Effect of deoxynivalenol detoxification
by ozone treatment in wheat grains. Food
Control. 66: 137-144.

[18] Guzel-Seydim, Z. B., Greene, A. K,
Seydim, A. C., 2004. Use of ozone in the food
industry.  Lebensmittel-Wissenschaft  und-
Technologie. 37 (4): 453—460.

'4

S w4

L 5 OS] o Al 50 W glaclals 55 05158
ol 258 D05 4ils 53 a g se plend DS S 4 o
oS Sl 3 S f e sban U3l SLS G ol e
PRSP RCIN TS DI N & P NP S E
g Sl pa s 3 (Gols me i g Oloy 5 Shls
el 05 ol 3 il ylans

e yas -0
oo oty Il slacdelos 5 ) San b 2assy ol
5 OO Cedl Slidss S e Al oldS Ol S
S ok plail OlS rk wlis 5 (555LES Dliis S
POl 1 355 S5 5 G, Lol OB N 55 sy s

"MJ]ALSA

@L'.a -1

[1] Luo X, Wang R, Wang L, Li Y, Bian Y, and
Chen Z. 2014. Effect of ozone treatment on
aflatoxin B1 and safety evaluation of ozonized
corn. Food Control. 37:171-176.

[2] Tiwari, B. K., Brennan, C. S., Curran, T.,
Gallagher, E., Cullen, P. J., and O’Donnell, C.
P. 2010. Application of ozone in grain
processing. Journal Cereal Science. 51: 248-
255.

[3] Vikash Chandra, V. 2018. Applications and
Investigations of Ozone in Cereal Grain
Storage and Processing: Benefits and Potential
Draw backs. International Journal of Current
Microbiology and Applied Sciences. Special
Issue.7: 5034-5041.

[4] Laszlol, Z. Hovorka, S. Beszédesl, S.
Kertészl, C. Hodurl, E. 2007. Comparison of
the effects of ozone, UV and combined
ozone/UV treatment on the colour and
microbial counts of wheat flour. IOA
Conference and Exhibition Valencia, Spain —
October, 29 — 31.

[5] Prudente., A. D., and King, J. M. 2002.
Efficacy and safety evaluation of ozonation to
degrade aflatoxin in corn. Journal of Food
Science. 67(8): 2866—2872.

[6] Savi, G. D., Piacentini, K. C., Bittencourt,
K. O., and Scussel, V. S. 2018. Ozone
treatment efficiency on Fusarium
graminearum and deoxynivalenol degradation
and its effects on whole wheat grains
(Triticum  aestivum L.) quality and
germination. Journal of Stored Products
Research. 59 : 245-253.


http://dx.doi.org/10.22034/FSCT.19.135.11
https://dorl.net/dor/20.1001.1.20088787.1402.20.135.2.8
https://fsct.modares.ac.ir/article-7-66655-fa.html

JEST No. 135, Vol. 20, May 2023 ABSTRACT

]sl Journal of Food Science and Technology (Iran)
< e

<

Homepage:www.fsct.modares.ir

Scientific Research

Evaluating the effect of ozone gas on the qualitative and microbial
characteristics of corn seeds

Mohammadzadeh, J. 1, Zanganeh, J. o

1. Assistant Professor, Agricultural Engineering Research Department ,Golestan Agricultural and Natural
Resources Research Center, AREEO, Gorgan, Iran
2. Executive Director of the Research Center for Medicinal and Natural Food Products, Golestan University of
Medical Sciences, Gorgan, Iran

ARTICLE INFO ABSTRACT

[ Downloaded from fsct.modares.ac.ir on 2025-08-04 ]

Article History: 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
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in waste and endanger the health of society. To replace the low-risk methods of

Keywords: 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
Corn, ) 7 days) on the dominant corn grain (Single cross number 407) in Golestan region,
Ozonation, was evaluated. The microbial characteristics were compared with the control sample
Qualitative in terms of controlling the spread of fungi and changes in the seed qualitative aspects.
and microbial characteristics. 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

10.22034/FSCT.19.135.11 the production pf aﬂatoxin (P<0.05). Also, the result's ipdicated that .the use of 75

DOR: 20.1001.1.20088787.1402.20.135.2.8  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

*Corresponding Author E-Mail: ozonation up to the concentration of 50 ppm at varying times did not have a
jmohamadzadeh@yahoo.com significant effect on the amount of corn seed protein (P<0.05).
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