BIOCHEMICAL STUDIES ON STORED
YELLOW CORN UNDER DIFFERENT
CONDITIONS

BY

REHAM MAHMOUD SAMY FOUAD EL-TOOKHY
B.Sc. Agric. Sci. (Biochemistry), Fac. Agric., Cairo Univ., 1999

THESIS
Submitted in Partial Fulfillment of the
Requirements for the Degree of

MASTER OF SCIENCES

IN

Agricultural Sciences
(Biochemistry)

Department of Biochemistry
Faculty of Agriculture
Cairo University

EGYPT

2009



ACKNOWLEDGEMENT

I wish to express my sincere appreciation to Dr. Ebtesam
Abdel-Moneim Mahmoud Professor of Agricultural Biochemistry,
Faculty Agriculture, Cairo University for her sincere guidance,
great help and valuable advice throughout her supervision of this
study.

I am particularly indebted to Or. Mohamed Fahmy Zaky
Emara Head of Research, Regional Center for Food and feed,
Agriculture Research (Center, Giza, for his sincere supervision,
valuable criticism during the execution of this work and providing

all Rinds of help during this thesis.

I am also grateful to Dr. Emam Abdel~Mobdea Abdel-Rehem
Professor of Agricultural Biochemistry, Faculty of Agriculture,
Cairo University, for providing help in writing the thesis and
valuable comments and critical reading of the manuscript.

I would like also to acknowledge Dr. Gehan Mahmoud El-
Moghazy Head of Research of Food Safety Lab for helping in the
microbiology count and assistance in this thesis.

I would like to thank Dr. Amal Abdel-Aziz Abo Hagar
Senior Researcher of Mycotoxin Lab, Regional Center for Food
and Feed, Agric. Res. Center, for helping in aflatoxin analysis.

Lovely greetings are due to Dr. ARram Ibrahim Al-Kobaby
my beloved husband for his advises all times, indispensable
support, continuous help, assistance and writing this thess.

Particular gratefulness is due to my dearly loved father Mr.
Mahmoud Samy El-Tookhy for his great helping and my mother
for the heartily interest my brothers and my sister for generous

help and assistance in the achievement.

Grateful appreciation is also extended to all staff members
of Grain Inspection lab, Regional Center for Food and Feed,
Agric. Res. Center, Giza.



Name of Candidate:Reham Mahmoud Samy El-Tookhy Degree:M.Sc.
Title of Thesis: BiochemicalL Studies on Stored Yellow Corn Under
Different Conditions

Supervisors: Dr. EBTESAM ABDEL-MONEIM
Dr. MOHAMED FAHMY ZAKY EMARA

Department: Agricultural Biochemistry
Branch: Approval: / /

ABSTRACT

Two experiments were done in this study. In the first experiment, the effect of
organic acids mixtures on the growth of Aspergillus flavus and subsequently on the
production of aflatoxin B1, B2, G1, G2 and total aflatoxin in yellow corn at 2 moisture
levels, was studied. Yellow corn (15 and 20% moisture) treated with combined
application of propionic acid + acetic acid + formic acid at ratios 1:1:2 (mixturel), 1:2:2
(mixture2) and 1:2:3 (mixture3). According to the preliminary stepwise protocol, the
chosen concentrations used in the 60 days experiment were 0.2% for yellow corn with
15% moisture. Two concentrations were used (0.8 and 1.0%) for yellow corn with 20%
moisture. The trial included two groups of treatments, with and without 4. flavus
infection then, stored at 30 °C and 25 °C for 60 days. Results showed that 4. flavus
production increased with increasing moisture level, but decreased as the concentration
of organic acid increased. Total fungal count increased during the whole period of the
experiment in the control groups. In all storage conditions, mixture3 was a weak
inhibition effect to 4. flavus. When the moisture content of yellow corn was raised to
20%, mixture 2 was the best mold inhibitor at a concentration of 0.8%. Incubation at
25°C was the more effective than room temperature to reduce total aflatoxin in stored
yellow corn. It could be concluded that, using 1.0 % of mixture 1 and mixture 2 as
preservative not only inhibited growth of 4. flavus, but also the aflatoxin production of
yellow corn stored at 25°C and room temperature during the 21 days of storage. In the
second experiment, sixty adult male albino rats were divided into six equal groups then
exposed to 30-days feeding trial as follows: basal diet (control), normal yellow corn,
yellow corn infected with Aspergillus flavus, yellow corn infected with Aspergillus
flavus, and treated with mixturel, yellow corn infected with Aspergillus flavus and
treated with mixture2 and yellow corn infected with Aspergillus flavus and treated with
mixture3. Feeding animals on A. flavus contaminated yellow corn decreased the growth
performance and caused liver and kidneys injury which increased ALT, AST, AP, uric
acid, urea and creatinine values. It is clear also from these data that manipulation with
the three organic acid mixtures enhanced the growth performance and decreased the
liver and kidneys injury with no significant differences (P>0.05) between the three
mixtures tested.

Key words: yellow corn, Aflatoxin, Aspergillus flavus, propionic, acetic, formic,
rats, growth performance, blood chemistry.
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