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Chapter One Introduction & literature Review

1.1 Introduction

Magnetobiology is the study of biological effects mainly
weak static and low-frequency magnetic fields, Wwhao not cause
heating of tissues. Magnetobiological effects hawegue features that
obviously distinguish them from thermal effectsjteof they are
observed for alternating magnetic fields just ipasate frequency and
amplitude intervals.

Epidemiological studies that suggest links betwegmosure to
magnetic fields and various harmful effects. Therent focus on
deleterious effects was a product of our pooresurunderstanding of
the mechanisms of biomagnetic interactions. Afieriaone didn’t
had a good understanding on how a complex systemkswany
energetic perturbations (such as applied EMFs) weoeh more
likely to adversely affect function than to be Halp

Bioelectromagnetics is the study of theeraction between
electro-magnetic fields and biological entities. n@oon areas of
Investigation include animal navigation utilizinghet geomagnetic
field, potential effects of man-made sources oftetenagnetic fields.
The term is similar to bioelectromagnetism, whickald with the
ability of living cells, tissues, and organisms gooduce electrical
fields and the response of cells to electromagffields.

The magnetic energy is the energy of fundamentaireaand it
control the spin of electrons around the nucleusitofms and cells.
Recent years have seen a growing interest in stgdyie impact of
the magnetic field on living organisms, especiallynan and animal ,
but few studies have addressed the effect of magheld on plants
and microorganisms, as well as the effect of magrfetld on the
biological events may met with considerable interespecially in the

field of medicine, microbiology and biotechnology
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Also, few studies have focused on the impact ofma#ig field
on growth and metabolism of microorganisms havenhméblished,
that the impact of the magnetic field energy lieshe stimulus to the
events of significant changes in the charactessté metabolic
organisms, these are changes in the exchange ©thoough the cell

membrane in the movement of cells (Lingt al., 2001).

Aspergillus flavus is the most famous species among over 185
known species within the genuAspergillus. It is not the most
abundant and widely distributed soil-born moldst tban be found
anywhere on earth but also produce aflatoxins aniemgarcinogenic
natural products ever discoveredl. flavus is a saprobe capable of
surviving on many organic nutrients sources likanpldebris, tree
leaves, decaying wood, animal fodder, cottons, desetcts and even
human and animal patients.

Cereals of different kinds, such as rice, cornnpéare infected
by many fungi in the field and during harvest anuiirng activities of
transport, at storage, before and after the matwrfag operations on
them. These fungi differ both quantitatively andliatively different
conditions of environmental temperature and humidibhe fungusA.
flavus that cause significant damage to the grains anehteis very
serious, through the production of the secondamabwdites known as
aflatoxins which produced by two speciégparasiticus, A.flavus and
this metabolites with disadvantage of high toxidiey humans and
animals (Raper and Fennell, 1965).

A.flavus produce aflatoxins B B,, G; and G . These four
major aflatoxins are named based on their blue(B)g®en (G)

fluorescence under Ultraviolet (UV) light. Aflatey@ M, is
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Hydroxylated derivative metabolized from aflatoxiBe by cows and
screated in milk.

Aflatoxin B; is the most frequent of these compounds present in
contaminated food samples and aflatoxins@® and G are generally
not reported in the absence of aflatoxin B

Thus, the aflatoxins form a family of highly oxyg#ad heterocyclic
compounds with closely similar chemical structutiest are formed

naturally by certain species of moulds (Klich, 2p07

Aims of the study

The study was aimed to:

Detect the effect of northern, southern and botttheon and southern
poles of magnetic field energy on the growthAgpergillus flavus on
solid media.

Detect the effect of northern, southern and botttheon and southern
poles of magnetic field energy on the growth inicgmedia and total
aflatoxin production.

Estimate the protein concentration, pH, Enzymes ylase and
Protease) Activity and reduced sugarsAspergillus flavus culture

after affected by magnetic field energy.
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1.2- Literature Review

1.2.1 Magnate and magnetic field ener gy

Magnetite is the most magnetic of all the naturabcurring
minerals on Earth. It is a ferromagnetic minerahvahemical formula
FeO,. The formula for magnetite may also be writterFa®- FgOs,
which is one part wuistite (FeO) and one part hamat{FeOs,).
Naturally magnetized pieces of magnetite, caketkstone, will
attract small pieces of iron, and this was how emicipeople first
noticed the property of magnetism. Lodestones weesl as an early
form of magnetic compass (Hurlbut and Klein, 198B)agnetite
typically carries the dominant magnetic signaturedcks, and so it
has been a critical tool in pale magnetism, a seemportant in
discovering and understanding plate tectonics arfuisdoric data for
magneto hydrodynamics and other scientific figldarrison,et al.,
2002).

Magnetic fields are everywhere. There are all typksvave
forms, intensities, and frequencies. Magnetic &etdthe the whole
earth and have significant effects on living orgams. Magnetic fields
cannot be felt, sensed, or seen like patternsgbtt,lior heard like
sounds, so their biological effects have largelynegaunnoticed
(Kirschvink, et al., 1985).

1.2.2: Effect of magnetic field energy on the living

or ganisms

The effects of magnets and magnetic fields have lk@@wn

for a very long time. Galen, a Greek physician atbd00 BC, in his

¢
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book, De S mplicium Medicamentorum Facultatibus, mentions the use
of magnets. In 1000 A.D., a famous Persian physidescribed his
findings using magnetism to relieve various disesdén the early
1500s, the great medical doctor, Paracelsus, vemteral treatises on
the use of magnets and magnetism. While Paracgéstesmany hints
for the nature and use of magnetism, who taughhalewphilosophy

of universal magnetism (Presman 1970; Binhi, 2003).

What these philosophers tried to elaborate uponthatsthere
IS an insubstantial invisible, magnetic power tldaws things
together. Individual elements might not reallydo@sidered magnetic
but they all possess a magnetic aspect that attoaet thing to another
(Moore, 1979;Ramchand, et al.,2001).

Magnetobiology is a subset of bioelectromagneiiselectro-
magnetism and diamagnetism are the study of thduptmn of
electromagnetic and magnetic fields by biologicejamisms. The
sensing of magnetic fields by organisms is known nasgneto-
reception (Hashistet al., 2007).

Biological effects of weak low frequency magneiields, less
than (1 Gauss) and 100 Hertz (Hz) correspondingbnstitutes a
physics problem. The field intensity is not enough cause any
appreciable heating of biological tissues or itetanerves by the

induced electric currents (Andrw, 2007).

1.2.3Morphological description to Aspergillusflavus:
Aspergillus flavusis afungus. It is a common moldin the
environment, and can cause storage problems iedsgnains. It can

also be a human pathogen, associated with asjpsigibf the lungs
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and sometimes causing corneal, otomycotic, and oanbsal
infections. Many strains produce significant qutaag of aflatoxin, a
carcinogenic and acutely toxic compouAd. .flavusspores
are allergenic and it is sometimes causes losseskworm (Klich
MA. 2007).

A. flavus colonies grow rapidly and the growth is usually
enhanced at 37 °C Colonies are yellow to dark yellowish-green,
consisting of a dense felt of conidiophores or matuesicles bearing
phialides over their entire surface. Colony col@ayme influenced by
culture medium additives, e.g., yeast extracts (Ari®89).

A. flavus is predominately a saprophyte and grows on dead
plant and animal tissue in the soil. For this reasas very important
in nutrient recycling. HoweverA. flavus can also be pathogenic on
several plant and animal species, including humam$ domestic
animals. It can infect seeds of corn, peanutsooptand nut trees.
Growth of the fungus on a food source often leadsantamination
with Aflatoxin, four different aflatoxins, B B,, G, and G, have been
identified with B being the most toxic, carcinogenic, hepatotoxid an
potentially mutagenic, while also being the mostevatent
(Raper and Fennell, 1965)

Patients infected witlA. flavus are often immunocompromised
or neutropenic. The fungus also causes allergeadiss in asthmatics
and patients suffering from cystic fibrosis. It ame of the main
agents of human allergic bronchial aspergillosigpénsensitivity
pneumonitis) and par nasal sinusitis. It also ceauexternal ears and
may be involved in otitis; systemic infections haween reported in
leukemic patients (Greest al., 2002).
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1.2.4 Aflatoxins
1.2.4.1 Historical OVERVIEW

In 1960, more than 100,000 turkeys died in Engldiee birds
failed to thrive and had subcutaneous haemorrhagest-mortem
examination revealed necrotic liver damage and melliferation in
the bile ducts. The cause remained unknown anddig@der was
called ‘Turkey X disease’ (Nesbdt al., 1962).

The disorder was also subsequently detected inesvidmring
the same period, high incidences of hepatoma waredf elsewhere
in trout bred at fish farms. Epidemiological invgation eventually
traced the problem to feed contamination, spedifica batch of
Brazilian peanut meal which had been used as poté&d for all
these animals. This meal, which had been impoméa the United
Kingdom at the end of 1959, was subsequently terResktti meal,
after the name of the ship in which it was carrigdurned out to
produce a new disease. Tests for known toxins pravegative
(Blount, 1961).

After painstaking analysis, the Rosetti meal argl fieh food
were found to be contaminated with the relativedynonon fungusA.
flavus. Depending upon the growing conditions, certaiaisf of this
fungus produce a variety of chemical compoundsedadiflatoxins.
Aflatoxins are a group of chemically related mycats which are
produced by particular species of moulds. Their eaharives from
the fungusA. flavus on which much of the early work with these
substances was performed (i.e. the geAgergillus, the species

flavus and the suffix toxin).
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Aflatoxins are found as a natural contaminant wesa foods,
such as peanuts, cotton seed, maize, rice, coopa, wheat, sorghum
and barley (IARC, 1993)Aspergillus flavus has a cosmopolitan
distribution. This mold and the related fung#és parasiticus, only
produce aflatoxins under certain conditions. Peamare a good
substrate for aflatoxin production. It was recogdizhatAspergillus
flavus did not appreciably affect the peanuts prior tavasting
(Galvano,et al., 2001). The main determining factor for the growth
and production of aflatoxin is the relative humydiFew fungi grow
on stored food at a humidity of less than 70%. Aglative humidity
of 85% and a peanut water content of 30%, the fsnitpurishes
(Gong, et al., 2002). Rapid post-harvest drying of the peanuts
prevents attack by this fungus. When peanuts &reoldry in rainy or
humid weather, this creates favourable conditions &flatoxin
production. Intact seeds are seldom infected. Dachageds, on the
other hand (termites or mechanical damage) are rikely to be
infected and to contain aflatoxin. When cows am iféfected feed,
they secrete aflatoxins in their milk. Humans arposed to aflatoxins
through contaminated food. Toxins in particulateaymcause
aerogenic toxicity, e.g. in farmers working in astjuenvironment
with contaminated food products (Apelt@hal., 2000).

1.2.4.2 Natural occurring

Human exposure to aflatoxin occurs mainly throughagh of
the Aspergillus specieA. flavus andA. parasiticus. Whether exposure
Is predominantly to Aflatoxine B or to mixtures of various
aflatoxins, depends upon the geographical disiohutf the strains.

A. flavus, which produces aflatoxins,Band B, occurs worldwide,
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while A. parasiticus, which produces aflatoxins;BB,, G; and G,
occurs principally in the Americas and in Africaifhb, et al., 2001).

Aflatoxins occur both in food crops in the fieldgarto harvest,
and in improperly stored food where mould speciagehfound an
opportunity to grow. Fungal growth and aflatoximtamination are a
consequence of an interaction between the moudd htst organic
material (i.e. crop, foodstuff) and the environmdrite appropriate
combination of these factors determines the degfré® colonization
of the substrate, and the type and amount of ailaforoduced.

Humidity, temperature and insect damage of the bolstrate
are major determining environmental factors in rdaonfestation and
toxin production (Robenst al., 1992).

In addition, specific crop growth stages, poatiligy, high crop
densities and weed competition have all been as®akci with
increased mould growth and toxin production. Fameple,
pre- harvest aflatoxin contamination of peanuts @ is favored by
high temperatures, prolonged drought conditions aigh insect
activity; while postharvest production of aflatoxiron corn and
peanuts is favored by warm temperatures and highdity.

Aflatoxins have been detected in milk, cheese, emwh other cereals,
peanuts, cottonseed, nuts, figs and other foodstiilk and milk
products and eggs are sometimes contaminated @allgnevith
aflatoxine M and M) because of the animals consumption of
aflatoxine-contaminated feed (Rustom, 1997).

Worldwide, corn contamination is probably of theeapest
concern because of its widespread cultivation éadréquent use as
the staple diet in many countries. However, dudotal practices,
customs or conditions, other foodstuffs may represbe greatest

problem in certain localities (Wyllei and Marchou$878).
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1.2.4.3 Chemical Features:

Aflatoxins can be produced by the four toxic speciaf
Asperagillus: A. flavus, A.parasiticus, A. nomius andA. pseudotamarii
as secondary metabolites (CAST, 2003). Occurrefidbese molds
and therefore aflatoxin contamination is limitedwarm and humid
climates. Chemically Aflatoxins are normally reféosthe group of
difuranocoumarins and classified in two broad gsoagcording to
their chemical structure; the difurocoumarocycldpanne series
(AFB,;, AFB,, AFBA, AFM,, AFM,, AFM,A and aflatoxicol) and
the difurocoumarolactone series (AFCGAFG,, AFGA, AFGM;,,
AFGM,, AFGM,A and AFB) (IARC, 1993). The aflatoxins display
potency of toxicity, carcinogenicity, mutagenicity the order of
AFB; > AFG, > AFB, > AFG; as illustrated by their LD50 values for
day-old ducklings (Azzizet al., 2005). Structurally the dihydrofuran
moiety, containing double bond, and the constitsidiked to the
coumarin moiety are of importance in producing agatal effects.
The aflatoxins fluorescence strongly in ultravidight (ca. 365 nm
According to the color of the fluorescence thetalns are grouped
into aflatoxin B and B (AFB,, AFB,) for blue, and Gand G (AFG;,
AFG,) for green, where subscripts refer to the chrograjghic
mobility. Aflatoxin M; and M (AFM;, AFM,), known as milk
aflatoxins, are metabolites of AFBnd AFB (Pitt, 2000).



Chapter One Introduction & literature Review

| 0 0
lLOJ\O 0ty kﬂ J\o )&%O

2
Figure 1. Structures of Aflatoxin B B,, G1 and G (Midio, et al., 2001).

1.2.5 M etabolism of Aflatoxin B1.:

Metabolism of AFB can be divided into three phases,
bioactivation (phase 1), conjugation (phase Il) ameconjugation
(phase ll1), all of which can occur directly at thige of absorption, in
the blood, after entering the liver as the mainaielizing organ, or in
several extrahepatic tissues (Vermeulen, 1996atéfin B, itself is
not a potent toxin, and phase | bioactivation isdesl to exert toxic
effects (Masseyet al., 1995). Phase | reactions are mainly oxidation
of AFB; to hydroxylated metabolites such as aflatoxin Eflatoxin
Q: and aflatoxin P and to the highly reactive ARB3, 9 epoxide
(Eaton,et al., 1994). This epoxide can occur in two isomers,dhdo
and the exoform, but only the exoisomer is of rafee in terms of

AR
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toxicity and carcinogenicity (Mass&jal., 1995). The formed epoxide
Is highly unstable, and will readily bind to biologl nucleophils such
as nucleic acids (alkylation) to form stable addueith RNA and
DNA . Covalent binding of AFB8, 9 epoxide to DNA is known to
induce point mutations and DNA strand breaks, anfinked to the
carcinogenic effects of ARBexposure. In the presence of water, the
epoxide will be rapidly and none enzymatically hojgzed to AFB 8,
9 dihydrodiole, which is able to form Schiff basegh primary amino
groups in lysine residues (Sabbiogtial., 1987). One of the proteins,
readily available for AFB adduct formation is serum albumin,
forming a stable adduct persisting in the bloodwation of rats for
several days and humans for several weeks. Therdésels of AFB
albumin or AFB lysine after proteolytic digestion are widely usesd
biomarkers of AFB exposure. The mechanism of diol formation and
protein adduction is most likely involved in theuse toxic effects of
aflatoxin (Eatonetal., 1994). Thus it is possible that aflatoxin could
cause gross damage to cells at the intestinal fagtr reducing
nutrient uptake, or may specifically target impattéunctional sites
such as nutrient transporters or tight junctionsr§€r,et al., 2005).
Cytochrome P450 enzymes (CYPs) are known to playrthjor
role in oxidation of AFB to the reactive epoxide in many tissues,
although lipoxygenases and prostaglandin H synthagbe presence
of arachidonic acid (Goldbatt, 1969), have beenwshto have the
capacity, in humans, to catalyse this oxidatioaxtra hepatic organs.
The CYP enzymes are a family of haemoproteins whin
capacity for monooxygenase enzymic metabolism okicto
hydrocarbons. The reduced form of nicotinamide adedinucleotide
phosphate (NADPH) is required as a cofactor andjeryis used as a

substrate (Vermeulen, 1996), CYPs are additionalgressed extra
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hepatically within most tissues and especiallyha tespiratory and
intestinal tract, thereby providing intestinal selh vivo with the
capacity to bioactivate aflatoxin (Heathcot andiyditi, 1978).

Hydroxylated AFB metabolites (AFQ1, AFM1, AFP1) are less
toxic because they are much poorer substrates poxiaation
(Theumer,et al., 2003), AFM1 has also been shown to exert direct
toxic properties without metabolic activation, iontrast to AFB
(Long etal., 2009) Reduction of the 1keto group of ARBoduces the
metabolite aflatoxicol (AFL) . This reduction is talyzed by a
cytosolic reductase and AFL can be readily oxidibadk to AFB.
Aflatoxicol is not considered a significant AlFBdetoxification
product since it has been shown to have compaiaE@nogenicity
and 70% the mutagenicity of ARBEaton, et al., 1994) and can
readily be oxidized back to ARB

Phase Il metabolism includes conjugation of phasethabolites
with glutathione or glucuronic acid and is consatkdetoxification to
enhance water solubility and excretion (Massegl., 1995). Epoxide
can be conjugated with glutathione with the helpghftathione-S-
transferase (Wangt al., 2001); an enzyme essential in the reduction
and prevention of AFB induced carcinogenicity. Conjugates of
epoxide and hydroxylated AkBnetabolites are readily excreted via
the bile into the intestinal tract, where they ntidie subject to
bacterial deconjugation as phase Il reaction, @€oet al., 2001).
1.2.6 Toxicity of aflatoxins
1.2.6.1 Effects on humans

The outbreak of aflatoxicosis in Kenya has resuite 125
deaths among 317 cases of poisoning (Shane, 19@3rase fatality
rate was 39%, caused by levels of AFB home grown maize
reaching up to 8 mg/kg maize. Several previous realts of

VY
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aflatoxicosis have occurred in Africa and India,sthypin adults with
poor nutritional status and maize as staple foddR@, 1993). The
clinical picture indicated acute toxic liver injurynanifested as
jaundice with a mortality rate of 10-60% (Peraigasl., 2003).

In humans, numerous studies have linked the inceleof
primary hepatocellular carcinoma with the intake afatoxins,
leading to the classification of ARRs class 1 human carcinogen by
the IARC (IARC, 1993). Areas of high incidence okl cancer such
as China, Taiwan and subSaharan Africa, also haee highest
prevalence for aflatoxin exposure and hepatitisrBsy leading to the
theory that these two hepato-carcinogens act sigtiedgly (Kew,
2003).

Fetal and childhood environment, including the iotral
status of the pregnant mother and the infant, ansidered critical for
growth and risk of disease in earlier life. Mal-nebhment is one of
the common problems in developing countries. Afrarh these, they
are also exposed to high levels of mycotoxinstafias are the major
among these. It has been proved that these aftatoxre
Immunogenic, teratogenic, and they retard the drowimong
experimental animals (Kaayat al., 2002). High exposure of these
aflatoxins occurs through out these regions. A\stndWest Africa
showed a significant correlation among the aflatogkposure and
stunted growth in children who are exposed to afiat right for
neonatal stages. Apart from that due to the capaéiaflatoxins to
cross the placental barrier, can cause geneticidefd foetal stages
itself (Maxwell,et al., 2006; Gonget al., 2002).

Aflatoxins have been suggested as an etiologiceloffain
encephalopathy and fatty degeneration of viscarailas to Reye

syndrome, which is common in countries with a hat e&numid
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climate. The clinical picture includes enlargedlepdatty liver and

kidneys and severe cerebral oedema. Aflatoxins Heen found in

blood during the acute phase of the disease, atietiliver of affected

children. However, use of aspirin or phenothiaziisealso suspected
to be involved in the etiology (Martins and Martin2005; Olaniran,
et al., 2006).

In previous studies, aflatoxins were found in th@rfand lungs
of children who had died from kwashiorkor and imiol children
who had died from various other diseases. It wageasted that the
presence of aflatoxins in the brains of controldrien might be due to
metabolic imbalance or to a failure in the excrgtorechanisms of
children with conditions such as measles (which2%% of cases
precedes kwashiorkor), renal failure, pyloric sg@spgastroenteritis
(Turner, et al.,2002). Aflatoxins in the lungs were found in all
children diagnosed to have pneumonia, irrespedctitbe presence of
kwashiorkor. This could be due a reduced clearmlity of the lungs
In pulmonary diseases or to exposure via the ragpy route (Linear,
1969).

Damage to mitochondria can lead to mitochondris¢@ses and
may be responsible for aging mechanisms. The damagebe to
mitochondrial DNA (adducts and mutations), mitocthaosl
membranes, increased cell death (apoptosis) asawéil disruption of
energy production .Aflatoxin Bpreferentially attacks mitochondrial
DNA (mtDNA) during heptocarcinogenesis vs nucle&AXSakuno,
et al., 2003), mtDNA is protected in aflatoxicosis résm rodents
from DNA adducts that effect mitochondrial tranption and
translation (Seitz and Stickel, 2006). The mycatoaiters energy-
linked functions of ADP phosphorylation and FAD-daNAD-linked

oxidizing substrates (Kordet al., 2003) and a-ketoglutarate-succinate
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cytochrome reductases it causes ultrastuctural ggsan in
mitochondria, and also induces mitchondrial dirdctapoptosis
(Wang,et al., 2001), the disruption of mitochondria may welhd to
dysfunction of various organs and concomitant symgst that escape
standard medical diagnostics. For example, it Ieebed that certain
mitochondrial diseases result from the ability leé hucleus to detect
energetic deficits in its area. The nucleus attesmptcompensate for
the power shortages (e.g. lack of ATP) by trigggtime replication of
any nearby mitochondria. Unfortunately, this resmonpromotes
replication of the very mitochondria that are caguihe local energy
shortage, further aggravating the problem (PasupB89; Marryann,
et al., 2001).

1.2.6.2 Effect on animals:

No animal species is resistant to the acute tofieces of
aflatoxins. A wide variation in LD50 values has beabtained in
animal species tested with single doses of aflagXtor most species,
the LD50 value ranges from 0.5 to 10-mg/kg bodyghti Animal
species respond differently in their susceptibititythe chronic and
acute toxicity of aflatoxins. Environmental factoesxposure level,
and duration of exposure beside age, health, atrdional status of
diet can influence the toxicity (Kpodo, 2007).Thengral effect of
aflatoxicosis on animal can be categorized into geoeral forms.

Acute toxicity is caused when large doses of afiatoare
ingested. This is common in livestock. The printif@aget organ for
aflatoxins is the liver. After the invasion of abains into the liver,
lipids infiltrate hepatocytes and leads to necrasidiver cell death
(Hawang and Draugon., 2005). This is mainly becaaflatoxin

metabolites react negatively with different celbfgins, which leads
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to inhibition of carbohydrate and lipid metabolisand protein
synthesis (Yabest al., 2004). In correlation with the decrease in liver
function, there is a dearngement of the blood icigttmechanism,
icterus (Jaundice), and a decrease in essentialinseproteins
synthesized by the liver (Pricet al., 2006). Other general signs of
Aflatoxicosis are edema of the lower extremitidsj@minal pain, and
vomiting. The most sever case of acute poisoningflaftoxin was
reported in north-west India in 1974 where 25% loé Eexposed
population died after ingestion of the molded maméh aflatoxin
levels ranging from 6.25 to 156 mg/kg (Adt,al.,1994) .

Chronic toxicity is due to long term exposure obdarate to low
aflatoxin concentration. The symptoms include daseein growth
rate, poor feed utilization and decrease body weigkwvered milk or
egg production, and immune suppression. reduce leonent activity,
suppression of the cell mediated immune responsedper T-cells
numbers and interleukin 2(IL-2) production decreasgnificantly
when mice were treated with AFB1 (Hataeetial.,1991) .

Aflatoxin was also shown to reduce the antibodpoase to vaccines,
study conducted that in poultry the daily diet esqn@ to aflatoxins
concentration 200ppb reduce antibody titers to ma&scfor newcastle
disease, infectious bronchitis and infectious Hulssease (Vermaet
al., 2008).

Liver damage is apparent due to the yellow cdluat is
characteristic of jaundice, and the gall bladdecobges swollen
(Robensgt al., 1992; Mclean and Dutton 1995). Aflatoxins in poultry
also decrease the production of Vitamin A in theerdj and it has
secondary effects such as decreased blood calevets| decreased

bone strength, and a decreased tissue and serapht&ol level. This
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decrease in tocopherol levels can lead to VitaminaAd E
deficiencies.

Chronic aflatoxicosis in adult ruminants can eaasorexia,
drying and peeling of the skin on the muzzle, deptalapse, and
abdominal edema. Aflatoxicosis has also been shdsvncause
decreased fertility, abortion, and lowered birthghés in sheep. Some
evidence on aflatoxicosis shows an effect on rumemnoflora. This is
characterized by a decrease in cellulolysis, anch@mum formation
(Greengt al., 2002).

1.2.7 Methods of Aflatoxins decontamination:

Foodstuffs distributed to the population should regresent a
potential health hazard; therefore detoxificatiofi mycotoxin-
contaminated product has been a continuing challdog the food
industry. A great deal of concern has been diretiadrds aflatoxins
because of their potency and ubiquity. Most of fhetors obtained
from studies on aflatoxins can be applied to othgcotoxins.

The sensitivity of mycotoxins to physical or cheatitreatment
Is affected by many factors, including moistureteon, location of the
toxin in the food, forms of the food, storage cdiodis, and
interactions of the toxins with food componentsisitimportant to
understand these factors before a specific methett b©e

recommended (Mishra and Das, 2003).
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2-7-1 Physical Methods:
2-7-1-1 Thermal inactivation

Aflatoxins are resistant to thermal inactivationdaare not
destroyed completely by boiling water, autoclaviog,a variety of
food and feed processing procedure (Kabak and \2808).
Aflatoxins may be destroyed partially by convenébrprocessing
procedures such as oil and dry roasting of pedouie used as salted
nuts, in confections, or in peanut butter. It hadrbreported a 45-83%
reduction in aflatoxin that was dependent on ragstionditions and
initial aflatoxin concentrations in raw peanuts. dther studies,
roasting conditions resulted in a significant daeseein the aflatoxin
content of nuts, oilseed meals and corn. The dagjaadof aflatoxins
was a direct function of temperature, heating wakrand moisture
content (Moss, 1996).

Only partial destruction of aflatoxins in contanmieg wheat
occurs during the various stages of bread makingndil, 2000).
Baking temperatures do not significantly alter ldneels of aflatoxin in
dough (Pyuet al., 2003).

A considerable reduction in aflatoxin levels hasrbassociated
with the lime water treatment of corn to productiltes. However,
subsequent studies had shown that much of thenatigflatoxin was
reformed on acidification of the products (Pinedaldés and
Bullerman, 2003). Lime (regenerating calcium hyddexin water)
was postulated to react with aflatoxin, resultimg (iL) a loss of
indigenous fluorescence and (2) a major changedrextractability of
aflatoxin in solvents such as chloroform. Evidersigggests that
aflatoxin may be “masked” chemically in alkalinespessed corn (i.e.,
tortillas and corn chips) and, thus, may escapdytra detection.

More importantly, reformation of parent aflatoxinaynoccur under
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the acidic conditions that were found in the stodm@Eturner,et al.,
2005).

Specific criteria had been established for evahgatithe
acceptance of a given aflatoxin reduction or demwmimation
procedure. The process must: (1) inactivate, dgstyo remove the
toxin; (2) not produce or leave toxic residues in food; (3) retain
nutritive value and feed acceptability of the praland, if possible,
(4) destroy fungal spores (Parkt al., 2006). Although some
destruction of aflatoxins in feed grade meals hadnbachieved by
conventional processing procedures, heat and meistione do not

provide a very effective method of detoxification.

2.7.1.2Irradiation

Studies had demonstrated that exposures of corditengeanut
oil to short wave and long wave UV light causesakad reduction
in the concentration of aflatoxins (Sco#t, al., 1998). Exposure of
contaminated milk to UV light for 20 min at 25°C aleased the
aflatoxin M1 content by 89.1% in the presence @5@ peroxide,
compared with 60.7% in peroxide-free milk (Moliesal., 2001).

Aziz and Smyk (2008) found comparative mutagenitviayg
for equal concentrations of aflatoxin, Bnd mixtures of aflatoxin B
and B using the Salmonella assay. Aflatoxins producglstroxygen
after exposure to UV light and singlet oxygen fertlactivates these

chemicals to mutagens.

2.7.1.3S0lvent extraction and mechanical separation
Several suitable solvent systems are capable afatixtg
aflatoxins from different commodities with minimetffects on protein

content or nutritional quality. Theses systemsudel 95% ethanol,
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90% aqueous acetone, 80% isopropanol, hexane-éthiaexane-
methanol, hexane-acetone-water, and hexane-ethatet- However,
current extraction technology for the detoxificati@f aflatoxin-
contaminated oilseed meals appears to be impractind cost
prohibitive (Yilmaz and Ozay, 2001). Most of tHéatoxin associated
with contaminated corn or peanuts can be found relatively small
number of kernels or seeds, providing an excelyortunity to
reduce the level of aflatoxin contamination by aiety of separation
approaches.

Conventional methods used to clean corn (e.g. léaning, wet
cleaning, density separation, and preferential miagtation) are
somewhat effective in reducing the aflatoxin contédilling of corn
resulted in better results (Bailgt,al., 2004).

The distribution of aflatoxins was apparently lom grits and
high in the germ, hull, or degermer fines of drjl@d corn (Scottgt
al., 1998). Aflatoxin occurred mainly in the steeptevaand fiber of
wet milled corn, with smaller amounts present ia ¢uten and germ
(Ankara,et al., 2003).

2.7.1.4Adsor ption from solution

Adsorbent materials including activated carbon atay and
zeolitic minerals have been shown to bind and reradlatoxins from
aqueous solutions such as water, Sorensen buffapeR’s medium,
Pilsner beer, sorghum beer, whole milk, and skimmeél (Bueno,et
al.,2007). The adsorption of aflatoxins by clay (whis incorporated
to remove pigments from crude oils) is a majordacesulting in the
significant reduction of aflatoxins in refined pe&rand corn oils

(Philips, et al. 2009). Reports indicate that hyllosilicate clay

AR



Chapter One Introduction & literature Review

effectively removes aflatoxins from contaminatedarpg oil and

prevents its mutagenicity and toxicityvitro

1.2.7.2Chemical methods

A diverse group of chemicals had been tested ferathility to
degrade and inactivate aflatoxins. These cheminalade numerous
acids, bases, aldehydes, bisulfite, oxidizing agyeand various gases.
A number of these chemicals can react to destroyd@grade)
aflatoxins effectively but most were impractical pwtentially unsafe
because of the formation of toxic residues or tleetysbation of
nutrient content, flavor, odor, color, texture fonctional properties of
the product (Baileyet al.,1995).

1.2.7.2.JAmmoniation

Treatment of grain with ammonia appears to be abksl
approach to the detoxification of aflatoxins. Amnadion (under
appropriate conditions) results in a significarduetion in the level of
aflatoxins in contaminated peanut and cottonseedlsnand corn
(Maxwell, et al., 2006). The ammoniation process, using ammonium
hydroxide or gaseous ammonia, has been shown taeealflatoxin
levels in corn, peanut-meal cakes, and whole cs#ed which more
than 99%. If the reaction is allowed to proceedfisightly, the
process is irreversible. Primarily, two proceduess used: a high
pressure and temperature process (HP/HT) at fedld mi an
atmospheric pressure and ambient temperature proe¢dP/AT) on
the farm (Wenget al., 1994; Millan,et al., 2003).

The HP/HT process involves the treatment of thdamomated
product with anhydrous ammonia and water in a ¢oathvessel. The

amount of ammonia (0.5- 2%), moisture (12-16%)sguee (35-50
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psi), time (20-60 min), and temperature (80- 1209ajies with

respect to the initial levels of aflatoxin in theoguct (Brackett, 1998).
The AP/AT process also uses a 13% ammonia solutdmch is

sprayed on the seed as it is packed into a plagage-type bag
(approximately 10 feet diameter by 100 feet longfter this

procedure, the bag is sealed and held at ambiempe@ture (25-
45C) for 12-14 days. The holding time vary accordiaghe ambient
temperature, that was, a lower ambient temperatallerequire a

longer holding time (Midiogt al., 2001).

The amount of ammonia (1-5%), moisture (12-16%9 tame
(14-42 days) will vary according to the initial &g of aflatoxin
present. With this process, the bag is probed astéd periodically
until test results show that aflatoxin levels agaa to or below 20
ppb. The safety of ammoniated corn has been ewaluat rainbow
trout, chickens, and rats. The finding results mewstrong evidence
that chemical treatment via ammoniation can prowade effective
strategy to detoxify aflatoxin-contaminated crog2er@acia,et al.,
2003).

The mechanism for this action appears to involvardlysis of
the lactone ring and chemical conversion of thespacompound
aflatoxin B, to numerous products that exhibit greatly decrkase
toxicity (Midio, et al., 2001)..

1.2.7.2.2Treatment with Bisulfite

Sodium bisulfite has been shown to react with aXias (B,
Gi, My, and aflatoxicol) under various conditions of temwgiure,
concentration, and time to form water-soluble paislu Several

studies indicate that peroxide and heat enhanceddsé&ruction of

Yy



Chapter One Introduction & literature Review

aflatoxin B1 by sodium bisulfite added to dried sfigBailey, et
al.,1995).

1.2.7.2.3Heter ogeneous catalytic degradation

The formation of aflatoxin B adsorption complexes on the
surfaces of certain inorganic materials (includweayious alumina,
silica, alumino- silicate, and chemically modifieduminosilicate)
may promote hetero-geneous catalytic degradationthef parent
molecule after desorption. Hscheket, al. (2002) observed that
organic 56 extracts from reactions of aflatoxin Bith alumina,
zeolite, and phyllosilicate contained varying levebf aflatoxin
degradation products including aflatoxin, Bvhich was identified as
the major product in most casts. The parent afiatthat was reacted
with activated charcoal was recovered from the dempnchanged.
Perhaps chemical degradation of aflatoxins by neacinorganic
adsorbents represents another useful chemical agproto
detoxification ( Coke , 1998).

1.2.7.2.4 Reduction in bioavailable aflatoxin by seective
chemisor ption

Phyllosilicate clay (HSCAS or NovaSil™) currentlyaslable
as anticaking agent for animal feeds has been texpdo (1) tightly
bind aflatoxins in aqueous suspension (2) markduttynish aflatoxin
uptake by the blood and distributian target organs; (3) prevent
aflatoxicosis in farm animals, including chickersykey, poults,
goats, pigs, and mink; and (4) decrease the level of aflatoxin M;
residues in milk from lactating dairy cattle ( Gato, et al., 2001 ;
Wang,et al., 2005).
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1.2.8 Biochemical findings

The growing interest in what is commonly known aslthy and safe
food, that is food with a high nutritive value, cba observed world-
wide. The changing conditions of various food pmduproduction,
transport, storage and treatment cause that tleegxgosed to various
Environmental factors which could cause their daan@ne of these
threats is microorganisms, due to their metabadito/ity. That is why
new safe methods which could help reduce the numtfer
Microorganisms, which are always present in the raaterial and
food products, are being looked for. One of the-timmmal methods
of microorganism reduction is the magnetic fielteet. In fact, there
are only a few works on that very subject (Mehadiahd Berg:
1997).

The findings indicate that there is an associdbetween the exposure
to extremely low frequency electromagnetic fielasl dhe oxidative
stress through distressing redox balance leadingbitwogical
disturbances. Such disorders effect directly orireadly on the
biochemical reactions of enzymes such as Amylagk @otease,
protein concentration, reduced sugar concentragioth potential of
hydrogen ions (Binczyciat al., 2003).

Amylase is an enzyme that catalyses the breakddwstarch into
sugars. Where it begins the chemical process eftion. Foods that
contain much starch but little sugar.

Currently, two major classes afamylase are commercially produced
through microbial fermentation. Unlike the bacterkaamylase that
attacks the alpha 1, 4 bonds, the fungaimylase attacks the second
linkage from non-reducing terminals (i.e. C4 end)tle straight

segment, resulting in two glucose units at a tiBerénfield, 1955).
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While protease is any enzyme that conducts pratexlythat is,
begins protein catabolism by hydrolysis of the mkpt bonds that
link amino acids together in the polypeptide chfarmming the protein.

1.2.9 Enzyme-Linked Immuno-Sorbent Assay (ELISA)

ELISA is a popular format of a "wet-lab" type aytad biochemistry
assay that uses one sub-type of heterogeneois;pbalse enzyme
immunoassay (EIA) to detect the presence of atanbs, usually an

antigen, in a liquid sample or wet sample.

The principle of ELISA involves detection of an &yte" (i.e. the
specific substance whose presence is being quardiya or
gualitatively analyzed) in a liquid sample by a huet that continues
to use liquid reagents during the "analysis" @antrolled sequence of
biochemical reactions that will generate a signhiclv can be easily
measured quantified and interpreted as a measutikeecAmount of
analyte in the sample) that stays liquid and res@side a reaction
chamber or well that is needed to keep the reactamttained.

As a heterogenous assay, In ELISA a liquid sampladded onto a
stationary solid phase with special binding praperand is followed
by multiple liquid reagents that are sequentiatiged, incubated and
washed followed by some optical change (e.g. coéelopment by
the product of an enzymatic reaction) in the fibhglid in the well
from which the quantity of the analyte is measurElde qualitative
"reading"” usually based on detection of intensityransmitted light
by spectrophotometric which involves quantizatdhransmission of
some specific type of light through the liquid .€lkensitivity of
detection depends on amplification of the signairduthe analytic

reactions. Since enzyme reactions are very welivknamplification
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processes, the signal is generated by enzymes \aheclinked to the
detection reagents in fixed proportions to allowurate quantification

- thus the name "Enzyme linked".

The analyte is also called the ligand becausellispecifically bind to
a detection reagent and thus ELISA falls undeibibger category of
Ligand Binding Assays. The ligand-specific bindirrgagent is
"iImmobilized" i.e. usually coated and dried ontce thransparent
bottom and sometimes also side wall of a well, Whis usually
constructed as a multi-well plate known as the s&liPlate".
Conventionally, like other forms of immunoassayes thpecificity
of Antigen-Antibody type reaction is used becauses ieasy to raise
an antibody specifically against an antigen in bak a reagent.
Alternatively if the analyte itself is an antibodyg target antigen can

be used as the binding reagésddasivam, 1996)
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Chapter Two

Material & Methods

2.1 Materials:

2.1.1 Apparatus and equipments:

Apparatus and equipments Company Origin
Electric oven Gallen Kamp England
ELISA reader Bio Tek.

Filter paper Whatman
Magnetic stirrer hotplate Stuart
Autoclave EXxpress Germany
Incubator Memmert
Millipore filters Sartorius Membarane
Shaking incubator GLF
Water path
pH- meter Radiometer Denmark
Electric sensitive balance Delta Range Switzerland
Micropipette Crison France
Cooled centrifuge Crison Spain
spectrophotometer Mercury China
Digital camera
Microscope Olympus Japan
2.1.2 Chemicals
Materials Company Origin
Sodium acetate Fluka Switzerland
Sodium
Ethanol Local market Iraq
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Starch

Casein

Oxoid

KNO;

KH,PO,

NH,PO,

MgSO,.7H,0

FeSQ.7H,0

BDH

England

Glacial acetic acid

Koch- Light

Sodium potassium tartarate

sodium tungstate

sodium molybdate

phosphoric acid

hydrochloric acid

bromine

Sigma

USA

Citric acid

Dibasic sodium phosphate

Tris(hydroxymethyl)aminomethar

e

KCI

Himedia

India

2.1.3 Media

2.1.3.1 Ready- to- use media:

All bellowed listed media used in this study weregared according to

the instruction on the containers of their manufang companies:

Media Company

origin

Potato Dextrose Ager

Sabaroid Dextrose Ager

Biolife

Italy
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2.1.3.2 Laboratory prepared media:

2.1.3.2.1 Rose-Bengal Chloramphenicol Agg0Ottow and Glathe: 1968)

Typical Formula gm/liter
Mycological peptone 5.0
Glucose 10.0
Dipotassium phosphate 1.0
Magnesium sulphate 0.5
Rose-Bengal 0.05
Agar 155
pH 7.2 +£0.2 at Temp. 25°C

2.1.3.2.2 Yeast extracts broti{Atlas, et al., 1995)

The medium (YES) contained 2% yeast extract and 20€fose.

Distilled water was used throughout the study.

2.1.4 Preparation of reagents, stains, solutionsnd buffers
2.1.4.1 Reagents

» Dinitrosalicylic Acid DNS Reagent

o Dinitrosalicylic acid: 10 g
o Phenol: 2 g

o Sodium sulfite: 0.5 g

o Sodium hydroxide: 10 g
o Add water to: 1 liter
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* Folin-Ciocalteu's reagent

Dissolve 10 g sodium tungstate and 2.5 g sodiunylnaaite in 70 mi
water. Add 5 ml 85% phosphoric acid and 10ml| cobteded

hydrochloric acid. Reflux for 3 hr. Add 15 g litmusulfate, 5 ml water
and 1 drop bromine. Reflux for 15 min. Cool to rot@mperature and

bring to 100 ml with water

2.1.4.2 Stains
2.1.4.2.1 Ready to use stain

» Lacto phenol cotton blue
2.1.4.2.2. Laboratory prepared stain

e coomassie blue
Prepare a staining solution of colloidal coomab#ie as follows:

1. Mix 16ml phosphoric acid in 768ml of distilledater. Add
80gm of ammonium sulfate to this solution.

2. Prepare a solution of 5% CBB G250 in distilledtev. Add
16ml of this mixture to the solution prepared iepst.

3. Immediately before use, slowly add 200ml methaoothe
solution to give a final concentration of 0.08% CER50/
1.6% phosphoric acid 8% ammonium sulfate/ 20% areih

2.1.4.3 Solutions

* Sodium potassium tartarate (40%)

It was prepared by dissolving 40g Sodium potasgamarate in 60 ml

Distilled water and then volume of the solutionrgased up to 100ml.
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2.1.4.4 Buffers(Chandra, 2003)

» Citrate-Phosphate Buffer; pH range 2.6 to 7.0
(a) 0.1 M Citric acid; 19.21 g/l
(b) 0.2 M Dibaic sodium phosphate; 35.6 g/l
Mix citric acid and sodium phosphate solutionshe proportions
indicated and adjust the final volume to 100 mhwdeionized water.

Adjust the final pH using a sensitive pH meter.

» Tris-HCI Buffer, pH range 7.2 t0 9.0
(@) 0.1 M Tris(hydroxymethylyainomethane; 12.1 g/l (M.W.: 121.0)
(b) 0.1 M Hydrochloric acid
Mix 50 ml of Tris(hydroxymethyl)aminomethane andirated volume
of hydrochloric acid and adjust the final volume2@) ml with deionized

water. Adjust the final pH using a sensitive pH @net

Yy



Chapter Two Material & Methods

2.2 Methods

2.2.1 Isolation and characterization of organism

The fungal species used in this research weretegblom clay
soil by serial dilution method. 1 g of the soil sgenwas suspended in 9
ml of sterile distilled water and was properly ndxelml of the soll
suspension was pipetted from original soil susenaind transferred into
another 9 ml of sterile distilled water. The saispension was further
diluted for seven serial dilutions. About 0.1 mbrr the 8-10" dilution
was spread on potato dextrose agar plates usindgass gpreader,
sterilized by dipping in 95% ethanol and flaminghe plates were
incubated at 27°C for 7 days. The growth of fungalonies was
observed after incubation. The individual coloniese then subcultured.
Identification was based on cell and colony morpbgwgl characteristics

(macroscopic and microscopic features) (Atkas)., 1995).

Fungal species were isolated naméipergillus flavus - which
exhibited a yellowish green coloration. The youngjonies of the
Asperqilli were aseptically picked up and transferred into RDASDA
slants and incubated at 27°C for 7 days for maxirguomvth.

Aspergillus flavus planted on the center of (PDA or SDA) and
incubated under temperature (27 °C) for seven dagd,after a period
of incubation, isolated fungi from different disheshen diagnosed

according to th&ey taxonomic.

2.2.2 Toxicity of the organism

The toxogenicity ofAspergillus flavus was confirmed by culture the
organism on Rose Bengal agar the colonies appeaiked circle around

the colony, all of the fungal colonies which usedthis research are
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locally isolates from corn and obtained from biglodepartment of
Baghdad University and it has been supported asgmnic Aspergillus
flavus according to (Atlasgt al., 1995).

2.2.3 Effect of magnetic poles on the growth &spergillus flavus on

solid media

Aspergillus flavus was influenced by magnetic field energy which aapl

through a magnet with different forces (5, 7,180 auss).
This application was influenced by three treatmevtigh are:

1. Influence of northern pole
2. Influence of southern pole
3. Influence of both northern and southern poles

And these influences were compared with the conivbich is not

affected by magnetic field energy.

Petri dishes containing the proper media were ilabed with ager disk
of 6mm diameter (were made by piercing Cork booegrowing culture
of Aspergillus flavus 7 days old) and then dishes subjected to impact of
the magnetic field, the first dish is to the northepole (negative) and
the second to the southern pole (positive) and thivel dish to the
influence of north and south poles together, amdftlurth dish was left
without exposing to any magnetic field to be thatoal treatment and

with three replicates for each treatment .

All the dishes were incubated at (27 °C) for 7 dafter the end of the
period the diameter of the colonies were measuregmntimeter (cm) for
each treatments separately and compared with thieotdreatment ,As

shown in the following Figuré?): -
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Culture of Aspergillus flavis Culture of Aspergillus flavus

Culture of Aspergillus flavus

Figure 2. Shows the position of magnetic bar dedeit
treatments (N and S pole) when effected on the trodv
Aspergillus flavus on solid media

2.2.4 Effect of magnetic poles on the growth &spergillusflavusin

liquid media, dry weight and Aflatoxin production

Inoculated flasks containing yeast extract brothrewsubjected by
magnetic field energy of poles; this applicationswetfected by three

treatments on the flasks containing yeast extnathbmedia which is:

1. Influence of northern pole
2. Influence of southern pole

3. Influence of both northern and southern poles
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And these treatments were compared with the cotrgatment in which
there is no effect of magnetic field energy anchwvitiree replicates for
each treatment and then incubated at a temper@nrC) for 7 days. As
shown in the Figure (3):

Figure 3. Shows the position of magnetic bar dedeit
treatments (N and S pole) when effected on the trodv
Aspergillusflavus in liquid media

2.2.4.1 The effect of magnetic field poles on theayvth of Aspergillus

flavusin liquid media

Based on continuous monitoring of changes in thecalpdensity of
fungal growth after 48 hr. the growth éfspergillus flavus in liquid
media was effected by three treatments which are:

1. Northern pole treatment
2. Southern pole treatment

3. Both northern and southern poles treatment

1
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And these influences were compared with the conivbich is not

affected by magnetic field energy.

The ODws of each growth was read spectrophotometrically and

calculated with the following equation:

Percentage of growth= OD405 of Treatment 1, 2 or 3x100

of the control
O D405

2.2.4.2 The effect of magnetic poles on the dry vgéit formed by

Aspergillus flavus

After incubation for 7 days the cultures were fdg by Whitman filter

paper No.4 each filter paper were dried until canstveight then the dry
weight of mycelium was determined after drying thygcelia for 12 to 24

hr at 70 °C.

2.2.4.3 The effect of magnetic poles on the Aflatmxproduction by
Aspergillus flavus in broth culture

The filtrate which resulted from the filtration @ess of yeast extract
broth culture was applied to aflatoxin kit procesluo detect toxin
concentration, the procedure steps are:-

1. Add 100ul conjugate to red marked mixing wells.

2. Add 100ul controls and samples to the red marked mixing

3. Mix. Transfer 10Qul to antibody wells. Incubate at room temperature
for 2 minutes.

4. Dump liquid from antibody wells.

5. Wash wells thoroughly5 times with deionized wate
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6. Tap out water on absorbent paper towel.

7. Transfer 10Q substrate from reagent boat to antibody wellagidi2-
channel pipette. Incubate at room temperdturd minutes.

8. Transfer 10Q Red Stop from reagent boat to antibody wells.

9. The results were read using a micro well readira 650 nm filter.

2.2.5 Biochemical tests

The following biochemical tests were estimated udoilg the proteins
concentration, pH, enzymes (amylase and proteasigjtyaand reducing

sugars concentration; so in order to start thesés ta heavy spore
suspension from addingl- 5ml of sterile distill @rato slants containing

growth of Aspergillus flavus for 2-3 weeks which act as an inoculums.

2.2.5.1 Determination of pH

The filtered growth culture that collected from tfiération process of
yeast extract broth culture used to estimate thenpial of hydrogen by

pH meter.
2.2.5.2 Determination of Enzymes Activity

Two types of enzymes were estimated which are aaydad protease in

order to study and compare the effect of magnegid bn them.

2.2.5.2.1 Determination of Amylase ActivityNagwa,et al., 2011)

The culture ofAspergillus flavus was incubated in 100ml of production
media (g\l) the flasks were incubated in a shakeuhator for 72 hr at 27
C°.
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After the incubation period the fungal mycelia wasoved from enzyme
production media by filtration through Whattmardtl paper No.1 which
the filtrate contain the crud enzyme.

+ Amylase assay

One ml of enzyme extract added to 1m of 1% stanatitrate-phosphate
buffer (pH=6.5) and incubated in water bath at@@or 30 min.

Blank consisted of 2ml of enzyme extract that Wwased for 20
min (to inactivate the enzyme) and the starch swluwas add and treated
with the same reagent as the experimental tubes. r€action was
stopped by adding 2ml of DiNitroSalcylis acid (DN&pgent and boiled
for 5 min at 80°C, after cooling 20ml of distilled water was addstt

the absorbance was read at 540nm.

2.2.5.1.2 Determination of protease ActivitfChinnasamyet al., 2011)
Solid state fermented was carried out in 250ml carflask contains 10g

of substrate with 10 ml of salt solution (g/l). Thasks were inoculated
with 1.0ml of spore suspension51@nd incubated at 30 for eight days

in an incubator shaker at 125rpm.

At the end of fermentation, cultures were extrdcteith 100ml of
distilled water by shaking for 2hr. The filtratetaimed was centrifuged at
6,000 rpm for 15 min at room temperature. The suggant used as crude
enzyme extract.

* Protease assay

One ml of the culture broth was taken in a 100flagk and 1.0 ml of
phosphate buffer pH 7.0 added to it. One ml ofdhlestrate (2% casein
pH 7.0) was added to the buffer-enzyme solution iandbated at 37C
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for 10 minutes in a water bath. At the end of 1dutes, 10.0 ml of 5N
TCA (trichloroacetic acid) was added to stop trecten.

The precipitated casein was then filtered off & ml of the filtrate

were taken in a test tube. To this 10.0 ml of ON&OH solution and then
3.0 ml of the folin ciocalteu reagent (one ml dglditwith 2 ml of distilled

water) were added. Final readings were taken ipegtsophotometer at
750 nm. Blanks of the samples were prepared byngdtie TCA before
the addition of substrate.

2.2.5.3 Determination of protein concentration by Bedford method
(Sadasivam, 1996)

After the preparation of standard curve by bovieis aloumin BSA to
estimate protein concentration in the samples, kvbacurred by adding
100ul of the tested sample to the 400ul of Tris-Ei@l 2.5 ml of

coomasi blue Dye and vortex the tubes for 2 min ttead at 595nm.

2.2.5.4 Determination of reducing sugars by DiNitr8alcylic (DNS)
Acid Method (Sadasivam, 1996)

1. Add 3 ml of DNS reagent to 3 ml of glucose sampleai lightly
capped test tube. (To avoid the loss of liquid ttuevaporation, cover
the test tube with a piece of paraffin film if ajl test tube is used.)

2. The mixture was heated at 90 °C for 5-15 minutedeteelop the red-
brown color.

3. Add 1 ml of a 40% potassium sodium tartrate (Rdehsdlt) solution
to stabilize the color.
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4. After cooling to room temperature in a cold watethy record the
absorbance with a spectrophotometer at 575 nm.

2.3 Statistical analysis

The results obtained were analyzed for significdiffierences using
ANOVA ( analysis of variance) procedure of SPSStwgafe (SPSS
Institute,2003).All treatment of significance arsbd on the probability level

of (P< 0.05), and to compare the differences among tezasnDuncan
multiple range test was used.
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3.1 Identification of fungal isolate

Aspergillus flavus isolate was identified macroscopically on the ol
media SDA and PDA as yellow to dark yellowish-greeolonies,
consisting of a dense felt of conidiophores. Whirecroscopically
conidiophores are heavy walled, uncolored, coamsalghened, usually
less than 1 pm in length. Vesicles are elongatenwyeung, later
becoming subglobose or globose, varying from 165qm in diameter.
Phialides are uniseriate or biseriate. The printagnches are up to 10
um in length, and the secondary up to 5 pm in len@onidia are
typically globose to subglobose, conspicuously mdite, varying from
3.5 to 4.5 um diameter which agree with (Klich, 2D0

3.2 Detection the effect of magmatic field energy on the

growth of Aspergillusflavus on solid media

The results showed that southern pole, which carine positive
charges had a positive effect on the growth offtimgus under study by
increasing the diameter of the colony developingsold media and the
number of spores formed, while for the northerneppWwhich holds a
negative charges had a negative influence on tbwtly of Aspergillus
flavus. The colony diameter developed after the soutpela was 73-80
millimeter, however colony developed at northerteptad reach 35-40
millimeter, while the treatment of northern and thaun poles together
and the control treatment showed diameter 50-6lnmeiter (N.B. These
results were the average for three replicatesdoh éreatment) as shown
in Table (1).
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Chapter Three Results & Discussion

Table 1. Effect of magnetic field energy on the growth of
Aspergillus flavus on solid media

Effect of poles Mean(cm) + Stander error LSD
Control 5.2 £0.88 0.77
Northern 3.1 £0.66* 0.00
Southern 7+0.12% 0.00
Both 5.4+£0.88 0.77

*the mean difference is significant at the 0.0%lev

The growth of the examinedspergillus flavus accelerated when
exposed to a southern pole of magnetic field wimleontrast the effect
of northern pole of magnetic field slow down tjrewth of the fungus,
this was the first observation due to the actiothefmagnetic field on the

growth on solid media, as shown in figure (4: & bnd d).

The influence of magnetic field on biological adivhas aroused
great interest, especially in medicine (Ramchaindl., 2001; Zhang et
al., 2002), microbiology and biotechnology (Fiema dfitek, 1998;
Seong and Park, 2001).

There are many scientific reports on the influerafe magnetic or

electromagnetic fields on living organisms. Manygiblogical responses
to electromagnetic field pulses have been studiatl,not much of this
work has addressed growth and morphogenesis (Cleipehll., 1990).
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Chapter Three Results & Discussion

: 4.b. This picture shows the effect of
E northern pole for magnetic field on the
! growth of Aspergillus flavus on SDA

magnetic field on the growth éispergillus

4.a. This picture shows there is No effect i)f
1
flavus on SDA (control) '
)

e —_—————
N ———————

________________________________________________________________

| 4.d. This picture shows the effect of Both‘I
E poles for magnetic field on the growth of!

Aspergillus flavus on SDA |

: 4.c. This picture shows the effect of
E southern pole for magnetic field on the
! growth ofAspergillus flavus on SDA

_________________________________________________________________

Figure 4. shows the effect of magnetic field palaghe

growth of Aspergillus flavus on SDA
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Chapter Three Results & Discussion

Magnetic field-induced acceleration of growth, esaky of young
seedlings, has been observed . A number of resgarblave studied the
action of a magnetic field on seed generation drewtphysiological
processes in green plants (Garcia Reina and Arged@h 2001). In
cuttent study o\spergillus flavus showed better and slightly accelerated
(in southern pole of magnetic field) growth andngeation of spores,
however. Inhibition in the growth and germinatiof pores when

influenced by northern pole.

The results suggest that the effect of the magrieid may have an
important environmental factor affecting of the \wtbh as well as the
morphology of the examined fungus.

It has been demonstrated experimentally (LednewWl)l%hat the
application of a low-frequency, weak magnetic fjdddth static and time-
varying, induces considerable changes in the mésabcharacteristic of
tested organisms. These changes are manifestedryinm altered ion
flow through cell membranes and in the motion adfsceSuch results
indicate the role of resonance. It had been fohiatl @ magnetic field of
extremely low frequency affected the fluctuation a#llular calcium
content. When cells were exposed to a magnetid, fi€ld" content
increased and/or decreased; thus the magnetic feeltkd as a
physiological stimulator. A magnetic field has alseen observed to
influence calcium signal transduction (Yost anditgty, 1992).

In order to discuss how magnetic field can inflleegalcium content of
the cell we should take it from two point of viehetfirst is how C&
content increased and that can be explained bggialg of calcium from
cell membranes through magnetic fields.

While the decrease in €4 content is resulted from the leakage of

calcium ions bound to the surfaces of cell memisamnehich are
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Chapter Three Results & Discussion

important in maintaining their stabilityWithout these ions, cell
membranes are weakened and are more likely touteder the stresses
and strains imposed by the moving cell contenthoabh the resulting
holes are normally selealing they still increase leakage while they are
open and this can explain the bulk of the knownrdgical effects of
magnetic fields.

According to the above explanation the southerme dlmagnetic field
which have the positive charge while induced thécigan signal
transduction and such signaling will induce andebarate the growth of
A. flavus, In contrasts when influenced by northern poMhich have the
negative charge) it will inhibits the calcium sajriransduction and so

causing inhibition to the growth.

3.3 Detection the effect of magnetic field energy on the

growth of Aspergillusflavusin liquid media

The Optical Density at 405, (OD4og) of each Influence after 48 h féc

flavus was measured spectrophotometrically. The percerghgrowth at

each magnetic pole treatment:

1. The control treatment
2. Northern pole treatment
3. Southern pole treatment

4. Both Northern and Southern poles treatment

The growth was increased by the influence of southgole
because the turbidity and so the absorbance ofpleetrophotometer
while its decreased through the effect of north@sle on the other hand
the control (which had no effects) and both polesthe same in optical

density.
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Chapter Three Results & Discussion

Table 2 . Effect of magnetic field energy on the on the growth of
Aspergillusflavusin liquid media

Effect of poles Mean (nm) £ Stander error LSD
Control 0.72 £0.0177 0.5
Northern 0.49+0.0173* 0.02
Southern 1.3 £0.152* 0.04

Both 0.8.1 £ 0.035* 0.03

*the mean difference is significant at the 0.0%lev

The main theories that try to discuss the bioldgetBects of MFs
were based on the possible effects on the pernitgabil the ionic
channels in the membrane; this can affect ion pamsnto the cells and
result in biological changes in the organism.

The membrane phospholipids are large moleculese @nd
consists of hydrophobic (water hating) hydrocarbbains. The other end
has a negatively charged phosphate group and isopiyidic (water
loving). In a watery medium, they arrange themselspontaneously to
form doublelayered membranes with a central core made fronr the
water hating ends. Their water loving phosphatesefate outwards
towards the water.

The affinity that the central hydrophobiatgahave for one another
helps hold the membrane together but the negatsiedyged phosphate
groups on the outside repel each other and trgadoit apart. Normally,
the membrane is stabilized by positive ions thatiri between the
negative phosphate groups, so that they do not eagb other. However,

not all positive ions stabilize the membrane equaléll. Calcium ions

¢y



Chapter Three Results & Discussion

are particularly good because of their double pasitcharge, but
monovalent potassium, with just one charge, is ontinary.

Therefore, when northern pole of magnetic fieldapglied it will
swap membranbound calcium for potassium, it weakens the men#ran
(These membranes are only a hundred thousandthmoitiaeter thick)
and it becomes more prone to accidental tearingthadformation of
transient pores. Fortunately, these pores are lyssel-healing and the
damage to the membrane is not permanent. Howevaringd
electromagnetic exposure there will be more tesi®wer repair and
consequently more overall leakage. In contrasetfext of southern pole
of magnetic field is increase the backup of calciions in the cell
membrane and enhances the cell metabolism. Acagptdithe results the
influence of magnetic field on the growth in liguitedia is very similar

to the growth on solid media.

3.4 Detection the effect of magmatic field energy on thedry

weight of Aspergillusflavus for seven days

According to the recorded results, as for the bgsriaas reached a dry
weight of biomass for the treatment of the Souti{drth g) and (0.23 g)
of the Northern, (0.81g and 0.8 g) for each treatnoé the poles together

and the control treatment, respectively. As shawihable (3).
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Table 3 .Effect of magnetic field energy on the dry weight of
Aspergillusflavusfor seven days

Effect of magnetic Mean (gm)x Stander error LSD

poles
Control 0.81+ 0.024 0.947
Northern 0.21+ 0.023* 0.00
Southern 4.1+ 0.272* 0.00
Both 0.8+£0.031 0.947

*the mean difference is significant at the 0.0%lev

These results came in the same @téhose in the effect of magnetic
field energy on the growth on solid media , so whentry to explain the
decrease and increase in biomass ,it will regatde¢de effect of MF on
the calcium signal transduction.

According to the above results the southern pblaagnetic field which
have the positive charge while induced the calcsigmal transduction
and such signaling will induce and increase thenbass ofA. flavus , In
contrasts when influenced by northern pole( whievehthe negative
charge) it will inhibits the calcium signal transtion and so causing

decreasing to the biomass .

3.5 The effect of Magmatic poles energy on the total
Aflatoxine concentration produced by toxogenic Aspergillus

flavus

Aflatoxins analyses of 12 samples were analyzedubyng ELISA
(Enzyme-Linked Immuno-Sorbent Assay) technique alpses were

repeated two times. The influence of magnetic fieltergy on the
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Chapter Three Results & Discussion

aflatoxin production was observed by the concewtnatf total aflatoxins
in part per billion (ppb) which produced Bgpergillus flavus in yeast
extracts broth for 7days.

The application of magnetic field on the Aflatogiproduction effected
by three treatments which are the Northern, Sonothmale and both
Northern and Southern poles, These influences wengared with the

control at which there were no effect of magnéld energy.

In ELISA analyses, there was evidence about tre &fkatoxins. Despite
there was no encounter of any of the aflatoxinEB_ISA analysis results
of total aflatoxin were given in Table (4). Accandi to Product
Specificationd_ower limit of detection: 0.5 ppb- range of quaatian: 1

ppb—8 ppb -Controls provided: 0, 1, 2, 4 and 8 ppgintibody cross-
reactivity: Total aflatoxins (B B,, G, &,).

The data shows that concentration of total Aflatexproduction byA.
flavus react to the magnetic field , Cultures exposed toagnetic field
exhibited changes in Aflatoxine production compatiedinexposed cells
(control), which was 454.73 ppb (when treated wsthern pole) and
25.40 ppb (when treated with northern pole) wthiie control 212.46
ppb and both poles 88.33 ppb.
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Table 4. Influence of magnetic field energy on the Aflatoxine
concentration produced by A. flavus after 7 days.

Effect of magnetia Mean (ppb)x Stander error LSD
poles
Control 212.46 = 13.04* 0.04
Northern 25.400 = 9.68* 0.00
Southern 454.73 + 24.55* 0.00
Both 88.33 £ 33.23* 0.04

*the mean difference is significant at the 0.0%lev

The main theories that explain the biological éfeaf MFs are based on
the possible effects on the permeability of theidochannels in the
membrane (Galvanoskis and Sandblom, 1998). This aféect ion
transport into the cells and result in biologichhrges in the organism.
Apart from its role in maintaining membrane stabjlithe calcium
concentration actually inside cells controls thee raf many metabolic
processes, including the activity of many enzymsteays and the
expression of genes. The concentration of calcmms in the cytosol (the
main part of the cell) is normally kept about ausand times lower than
that outside by metabolicalyriven ion pumps in its membranes. Many
metabolic processes are then regulated by lettmgllsamounts of
calcium into the cytosol when needed. This is ndsmander very close
metabolic control so that everything works at thghtrtime and speed.
However, when the southern pole of magnetic figlgosed to the fungus
it increases calcium content of the cell by releg®f calcium from cell
membranes proportionally will increase the conadiin of total
aflatoxine. While the decrease in “Cacontent is resulted from the
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Chapter Three Results & Discussion

leakage of calcium ions bound to the surfaces df membranes and
while decrease the concentration of total aflatexin

Other possible effects are the activity of cormeatenzymes entering in
the biosynthesis of aflatoxine by the formationfiefe radicals due to
magnetic field exposure. Free radicals are atomgroups of atoms
containing at least one unpaired electron in tbemitals. Once formed
these highly reactive radicals can start a chairea€tion, like dominoes.
Their main danger comes from the damage they canham they react
with important cellular components such as DNAths cell membrane.
Cells may function poorly or die if this occurs (Wat al., 2009).

Most common free radicals are reactive oxygen (R&®) reactive
nitrogen (RNS) species such as: Superoxidg),(@ydroxyl (OH),
Hydroperoxyl (HO,), Carbonate (C¢), Nitric oxide (NO).

Molecules with even numbers of paired electronsdiaenagnetic; i.e
they are slightly repelled by a magnet. Free rdslichowever, are
paramagnetic (attracted by a magnet) because ofphe of the odd
electron, the spins of the remaining paired elegtreffectively canceling
each otherThe spin of the odd electron of a free radical, wpkced in
a magnetic field, may have two, and only two, da#ions, one with and
the other against the field. As a result thesécadsl might effect on the
biosynthesis of Aflatoxine by one of the two stafyesn malonyl CoA,
first with the formation of hexanoyl CoA, followedy formation of a
decaketide anthraquinone.

A series of highly organized oxidation-reductiomatons then allows
formation of aflatoxin several specific enzyme ates associated with
precursor conversions in the aflatoxin pathway haeen partially |,
whereas others such as methyltransferases.

Also free radicals could effect on the enzymes Wwhace involved in

aflatoxin biosynthesis such as a reductase andckasgy because they
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attack sites of increased electron density likenitr@gen atom present in
proteins and carbon-carbon double bonds preseulyiunsaturated fatty

acids and phospholipids .

3.6 Biochemical Findings:
3.6.1 Detection the effect of Magmatic field energy on
Enzymes Activity

The impact of the magnetic field in the enzymes@ncentrated on
changing the charge and thus the shape of theaite of enzymes and
not on the substrate, because when exposingubstrate alone for a
week to magnetic field energy it showed no changee activity of the

enzymes, but when we develop and encourage thanisrg to produce
the enzymes under effect of magnetic field it shdwa marked change in
the enzymatic activity and difference between twe north and south

poles .

The changes of Amylase and protease activity atheor pole and
southern pole were detected and it was found ile taland 6 respectively
the results were screened and can be discusseldebyotiating electric
field formed by the variable magnetic field. Ancktlast one is the main
responsible for the changing in the active siteghand in

consequence the shape of enzymes, so that theatabstll not be able
to attached to the active site according to thk & key theory.

3.6.1.1 Amylase Activity

In the primary screening for amylase activity doethe influence of
magnetic field energy. at table (5) shows the grilces compared with

the control and there is an effect of magnetidfetergy.
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Temperature and pH are most important factors wiiabe influence
enzyme activity to noticeable extent. Optimal pHl aemperature are
very essential for activity of enzymes.

Changes in pH and temperature may not only affeetshape of an
enzyme but may also change the shape or chargeerpiesp of the
substrate so that either the substrate cannot tbiride active site or it

cannot undergo catalysis.

We inspected whether MF substantially altered tipdin@al pH and

optimal temperature. However, there was a chang@Dnvalues when
the samples were exposed to magnetic field buethes no significant
effect of MF on optimal pH and temperature.

The MF might had no effect on the activities oheitintegral membrane
enzymes such as Ca ATPase, Na/K ATP-ase and sudahydrogenase
or peripheral membranes (Blargal., 1995; Blank, 2005).

Table 5. The consequence of magnetic field energy on the Amylase

activity
Effect of magnetic Mean + Stander error LSD
poles (ug/mi/
min)

Control 31.1+0.176 0.296
Northern 30.2 £0.208 0.415
Southern 36.6 £ 0.952* 0.000

Both 30.8 £0.470 0.803

*the mean difference is significant at the 0.0%lev
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3.6.1.2 Protease Activity

Enzyme production by micro organisms is greatlyueficed by media
components, especially carbon and nitrogen souarekphysical factors

such as temperature, pH, and incubation time ancbinms density.

The main observation for the protease activity la influence of
magnetic field energy is shown at table (6).

The fermentation medium was inoculated with theghlnstrain and

incubated for various time intervals (1-8 days).

The optimum temperature for protease activity poedubyA.flavus was

30°C (with activity 34.96ug/ml/min and pH= 6.5) after effecting by
magnetic field as shown in table 6. A temperatuasnit changed since
the MF in non-thermal method but decrease or isg@an protease

activity according to the pole to use.

Table 6. Effect of magnetic field energy on the protease

Activity
Effect of magnetic| Mean * Stander error LSD
poles (ug/mi/ min)
Control 34.8 £ 0.491* 0.01
Northern 28.1 £0.233* 0.00
Southern 43.3 + 0.650* 0.00
Both 321+ 0.472* 0.01

*the mean difference is significant at the 0.0%lev

Activity of the enzyme in culture was greatly degent on pH of the

fermentation medium. But there wasn’t any noticeatflange in pH. so
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the only explanation for the change in proteaseviactwhen we used
northern pole and southern pole might be the rajatif electron in the
electric field formed by the variable magneticdiel

If we take for granted that the obtained differenge the results at the
level of the magnetic field effect on bacteria dadgus are correct, we
should look for the cause, taking into accountediffig conditions when

exciting different induction currents in cells.

3.6.2 Detection of Magmatic field energy on proten

concentr ation

The effect ofMagmatic field energy on the total protein concatnbn of
Aspergillus flavus was publicized in table (7). The measurement of

protein concentration was done by using Bradfordhde.

This assay is based on the use of a dye, Coontashiant Blue G-250,

to which protein binds, altering the light absort@properties of the dye.
When the dye is prepared as an acidic solutio8%# phosphoric acid).
Addition of protein results in a shift of the dyalssorption maximum to
595 nm. As the protein concentration increasesatis®@rbance of light at

595 nm increases linearly.

This increase in absorbance can be measured irecrgphotometer.
Although the absorbance of Coomassie blue dye & B& is
proportional to the amount of protein bound, ihécessary to establish a
correspondence between absorbance values and kaowaunts of
protein. To do this, a series of protein standards&— dilutions of a
protein solution of known concentration such asiBexSerum Albumin

(BSA) was prepared which had shown at figure 3.6€0me had measured
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oD 595nm

the A595 of each standard, we were being able @b the A595 as a
function of the known protein content of each stadd After measuring
the A595 of unknown sample, the standard curve ttean be used to
determine the amount of protein corresponding éahsorbance values

measured.

BSA standerad curve
1.4
12 ® 1.25
® 1.105

1

08 4{
® OD595nm
06 0.64
0.4 4{
0.2 0.2
® 0.06
0 T
0 20 40 60 80 100 120

Concentration of BSA ua/t

Figure 7 Standard curvefor concentration of Bovine Serum
Albumin (BSA)
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Table 7. Effect of magnetic field energy on the protein concentration

Effect of magnetic Mean + Stander error LSD
poles (ug/ml)
Control 30.1 £0.328 0.257
Northern 25.5 +0.924* 0.00
Southern 41.1 +£0.145* 0.03
Both 28.6 £1.083 0.263

*the mean difference is significant at the 0.0%lev

Potenzagtal. (2004) reported that the protein synthesisBoyoli was
stimulated under the effect of MFs with a six foldrease in the protein
concentration. We can conclude that a similar ¢féecurs withA. flavus
based on the data in table 7.

The mechanism of MF action in biological systems ba examined by
its interaction with moving charges and enzymesvisiets rates in cell-
free systems increasing (or decreasing) transdepels for specific
genes. It is likely. However, MF also interactsedtty with electrons in
DNA to affect protein biosynthesi8lank and Goodman, 2000; Gao et
al., 2011).

3.6.3 effect of Magmatic field energy on reducing sugar

concentration

The effect of Magmatic field energy on reduced ohasfdrates was
revealed in table 8 by dinitrosalicylic colorimetmethod which need
glucose standard curve that shown in figure 8 tdraek glucose

concentration.
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This method tests for the presence of free carbgrodp (C=0), the so-
called reducing sugars. This involves the oxidatmnthe aldehyde
functional group present in, for example, glucosed &he ketone
functional group in fructose. Simultaneously, 3iBrdosalicylic acid
(DNS) is reduced to 3-amino,5-nitrosalicylic acichder alkaline

conditions:

Because dissolved oxygen can interfere with gluapsdation, sulfite,
which itself is not necessary for the color reattis added in the reagent

to absorb the dissolved oxygen.

One mole of sugar will react with one mole of 3iBHrlosalicylic acid.
However, it is suspected that there are many sidetions, and the actual
reaction is more complicated than that previouglgadibed. The type of
side reaction depends on the exact nature of tldeicieg sugars.
Different reducing sugars generally yield differeotor intensities; thus,
it is necessary to calibrate for each sugar. Intiaidto the oxidation of
the carbonyl groups in the sugar, other side reastisuch as the
decomposition of sugar also competes for the dawatla of 3,5-
dinitrosalicylic acid. As a consequence, carboxywletcellulose can
affect the calibration curve by enhancing the istignof the developed

color.
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OD 575nm

Glucose standerad curve

1.2

1 &
0.8 /
0.6 *

# Absorbance at 575nm

0.4
0.2 /

0 / . . . . .

0 0.2 0.4 0.6 0.8 1

Concentration of Glucose mg/ml

Figure 8. Standard curve for glucose concentration

Table 8. The effect of magnetic field energy on thereducing sugar

Effect of magnetic Mean + Stander error LSD
poles (mg/ml)
Control 0.29 £ 0.005 0.120
Northern 0.32 £ 0.008* 0.02
Southern 0.23 £ 0.008* 0.002
Both 0.28 £ 0.023 0.866

*the mean difference is significant at the 0.0%lev

Depending on the results above we note that thecertration of
reducing sugars directly proportional to the growdite in the case of

exposure to the magnetic poles.

As the northern pole, which working to reduce thewgh of Aspergillus
flavus in the culture of solid and /or liquid media ,dhemcreased the
concentration of reducing sugars due to lack an eéffect of magnetic
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field on the substrate which are carbohydratesthisdvas confirmed by
exposing the substrate of the magnet when meast@ngffectiveness of
enzyme activity to both amylase and protease, winiethe southern
pole, which accelerate the growth and the conceotreof reducing

sugars had been reduced.

The concentration of reducing sugars for contrelasequal to the effect
of both poles, although the growth rate was veoge&lso we would not

noticed any difference with respect to growth quid and solid media.

3.6.4 Effect of Magmatic field energy on potential of
Hydrogen (pH)

There was no effect of magnetic field energy deddnt treatments of the
northern, the southern pole and both northern anthern poles on the
pH and that had been confirmed by the resultshle 9).

Table 9. Effect of magnetic field energy on pH

Effect of magnetic Mean + Stander error LSD
poles
Control 5.1 £0.088 0.002
Northern 4.4 +0.176 0.195
Southern 4.6 +0.033 0.004
Both 5.3+0.120 0.342

*the mean difference is significant at the 0.0%lev

Depending on the results shown, we find no effédhe magnetic field
poles on the pH and the results came in strictrdecee with a number
of research included the impact of the magnetid ften the metabolism

of certain organisms.

)



Chapter Three Results & Discussion

These were also confirmed by measuring the enzwactasty of amylase
and protease, so no change in the proportion ofap#l thus had not
changed the Iso-electric point of the metabolicctiea of Aspergillus

flavus
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Conclusions and

Chapter Four Recommendations

4.1 Conclusions

The most important conclusion that had been observed was the
effect of magnetic field poles on the increase of total aflatoxines
concentration produced by A. flavus when treated with southern
pole and decreased when treated with northern pole while the

control is not equal to the both poles.

The effect of magnetic field poles was observed on the growth of
Aspergillus flavus on solid media. when the southern pole had a
positive effect on the growth of Aspergillus flavus by increasing
the diameter of the colony developing on solid media, while for the
northern pole has a negative influence on the growth of A. flavus,
on the other hand, treatment of northern and southern poles
together and the control (which had no effects) approximately the

Same.

Magnetic field poles was detected on the growth of Aspergillus
flavus in liquid media, which increased by the influence of
southern pole and its decreased through the effect of northern pole
while the control and both poles are amost the same in the

percentage of the growth.

The biomass of Aspergillus flavus was studied when the effect of
magnetic field poles applied which decreased through the effect of
northern pole and increased by the influence of southern pole while
the same dry weight for each treatment of the poles together and

the control.
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Chapter Four Recommendations

The southern pole of magnetic field which induced the calcium signal
transduction and such signaling will induce and accel erate the growth
of A. flavus, In contracts the northern pole will inhibits the calcium

signal transduction and so causing inhibition to the growth

The influence of magnetic field poles on the activity of some A. flavus
enzymes such as amylase and protease are affected because the
southern pole, while for the northern pole had anegative influence
enzymes activity. The impact ofthe magnetic fieldon the
enzymeswas concentrated on changing in the chargeand thusthe
shape of the active siteof enzymesand not on the substrate, the
enzymes under effect of magnetic field showed marked changein the
enzymatic activity and difference between the two, north and south

poles.

The influence of Magnetic field poles on the protein concentration in
A. flavus was affected hence the southern pole which had a positive
effect on the protein concentration while the northern pole had

anegative influence on protein concentration.

The effect of magnetic field poles cause reducing sugars
concentration which decreased in the treatment of the southern and
increased in the northern.

There is undeniable proof that magnetic field can remove bound
calcium ions from cell membranes. Which consequently increase
temporary pore formation under the mechanical stresses from
pressure differences within the cell and abrasion by its moving

contents.
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4.2 Recommendations

Studying the effect of magnetic fields poles on the production of
Aflatoxine B, produced by Aspergillus flavus

Studying the effect of magnetic fields poles on gene which
responsible for Aflatoxin production in Aspergillus flavus

Studying the effect of magnetic fields poles on the Aflatoxine B, in

Vivo

Studying the effect of magnetic fields poles on the contaminated
wheat, corn, rice and barley by Aspergillusflavus .
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Summary

The study was conducted to conclude the effect of the magnetic
field poles on aflatoxins produced by toxogenic Aspergillus flavus. The
fungus had been exposed to the northern pole, southern pole; both poles
and their influences were compared with the control at which the fungus
Is not affected by magnetic field energy. A. flavus was subjected to
magnetic field energy which applied through a magnet at different forces
(5, 7,10,30,50 Gauss) for seven days at temperature of 27°C and for three
replications.

The use of magnetic fields poles as new detoxification method that
did not cause heating of tissues or damage to the nutritive value of the
crops, but only inhibit  organisms living cells or their secondary
metabolites. Magneto-biological effects have unique features that
obvioudy distinguish them from therma effects. Also, they are
dependent on simultaneously static magnetic fields and their poles. The
quality of this effect is the same but the quantity of the effect is dependent

on the chemical structure of metabolites.

The effect of magnetic field poles was observed on the growth of
Aspergillus flavus on solid media. The southern pole had a positive effect
on the growth of A. flavus by increasing the diameter of the colony (7.3-8
centimeters) developing on solid media, while the northern pole had
anegative influence on the growth of A. flavus, with (3.5-4 centimeters)
diameter of the colony, while the treatment of northern and southern
poles together and the control treatment is (5-6 centimeters) respectively.

A similar result was obtained, when the effect of magnetic field
poles was detected on the growth of A. flavus in liquid media, which
Increased by the influence of southern pole, because of the turbidity and



so the absorbance of the spectrophotometer was also increased and the
percentage of the growth was (173.2 %). While it decreased through the
effect of northern pole (65.5 %), on the other hand the control (which had
no effects) and both poles are the same in the percentage of the growth
(98-100 %).

The investigation on the effect of magnetic field poles on the
biomass that had reached a dry weight of biomass for the treatment of the
southern (4.3 g) and (0.23 g) for the northern, (0.81g and 0.83 g) for each
treatment of the poles together and the control treatment, respectively.

The most important conclusion that had been observed was the
effect of magnetic field poles on the concentration of total aflatoxin
produced by A. flavus, which was 454.73 ppb (when treated with southern
pole) and 25.40 ppb (when treated with northern pole) while the control
212.46 ppb and both poles 88.33 ppb by using ELISA technique.

The southern pole of magnetic field which had the positive charge
while induced the calcium signal transduction and such signaling induced
and accelerate the growth of A. flavus , in contrasts when influenced by
northern pole (which had the negative charge) it inhibited the calcium
signal transduction and so causing inhibition of the growth.

Magnetic field may be able to remove bound calcium ions from
cell membranes. There was aso no doubt that bound calcium ions were
essentia for the stability of these membranes. Consequently, their loss
would increase temporary pore formation under the mechanical stresses
from pressure differences within the cell and abrasion by its moving
contents. This very simple conclusion can account for virtually al of the
known biological effects of electromagnetic fields, including changes in

metabolism and genetic damage.



Also the influence of magnetic field poles on the activity of some
A. flavus enzymes such as amylase and protease were affected because
the southern pole which had a positive effect on the enzymes activity,
while for the northern pole had anegative influence enzymes activity
however the treatment of northern and southern poles together and the
control had the same value.

The impact ofthe magnetic fieldon the enzymes were
concentrated on changing the chargeand thusthe shape of the active
site of enzymes and not on the substrate, because when we develop and
encouragethe organismto produce the enzymesunder the effect
of magnetic field there would bea marked changein the enzymatic
activity and difference between the two, north and south poles.

The influence of magnetic field poles on the protein concentration
in A. flavus was affected hence the southern pole which had a positive
effect on the protein concentration, while the northern pole had a negative
influence on protein concentration .however, the treatment of northern
and southern poles together and the control has the same amount.

The effect of magnetic field poles was studied on the reducing
sugars concentration which decreased in the treatment of the southern
(0.23 mg/ml) and increased up to (0.32 mg/ml) in the northern, while
(0.28 mg/ml and 0.29 mg/ml) for each treatment of the poles together
and the control treatment, respectively. the northern pole, which reduced
the growth of A. flavus in the culture of solid and /or liquid media, it will
Increase the concentration of reducing sugars due to lack in the effect of
magnetic field on the substrate which are carbohydrates, while for the
southern pole, which accelerate growth and lead to decrease the reducing

sugars in the organism .
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