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My dear colleagues and other staff,
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Distinguished Ladies and Gentlemen.

In all humility and thanks to the almighty God, I stand before you this
afternoon to present the Sth Inaugural Lecture of Lead City University,
Ibadan. First, [ wish to acknowledge this privilege and opportunity given
me to deliver the inaugural lecture on behalf of the Faculty of Science. It is
on record that this is the 2nd inaugural lecture in the faculty of Science and
the second in the department of Biochemistry. I also wish to note that in the
entire Lead City University system, I have four predecessors in this noble
academic tradition in the persons of Femi Onabajo the current Vice
Chancellor; Shadrach Agunbiade of the Department of Biochemistry;
Chibuzo Nwoke of the Department of Politics and International Relations;
and Felix Onabajo of the Department of Management and Accounting. As
amark of respect, I doff my cap to them.

Mr. Vice chancellor, Sir, I consider this noble academic tradition as a
unique and rare opportunity for me to contribute to the current issues of
life, and to review my research activities in my chosen field, that is to say, the
journey so far, the relevance or otherwise, in uplifting the socio-economic
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well-being of our people. It is on this premise that I will anchor my
presentation.

Introduction

M. Vice chancellor, Sir, as a nutritional biochemist and a food scientist I
feel deeply concerned and worried by the reduced life expectancy currently
being experienced in this generation of ours due to some degenerative
diseases like, cancer, atherosclerosis, coronary artery diseases, arthritis, just
to mention a few. '

In addition, some of us are aging and we need to slow down the aging

process so that we can enjoy an extended life expectancy.
Afeerwards, it is the plan of God for all to enjoy our life to the fullest as
contained in the book of life that “Beloved, I wish above all things that
thou mayest prosper and be in health even as thy soul prospereth” (3" John
2).Itis on record that our predecessors enjoyed an extended life expectancy.
For example, Abraham lived for 175 years, Isaac lived for 145 years, Jacob
lived for 147 years. ' ;

Something must be wrong somewhere, if we are not havingan extended
life expectancy as our forefathers and predecessors. God said in Genesis
1:29, “Behold, I have given you every herb bearing seed, which is upon the
face of all the carth, and every tree, in which is the fruit of a tree yielding
seed, to you it shall be for meat. :

Mr. Vice chancellor, Sir, there must be a missing part in God’s package for
our health towards an extended life expectancy, it is therefore to this end
that T have considered it appropriate as my choice of topic for this inaugural
lecture - “That we may enjoy an extended life expectancy - The Roles of
Free Radicals, Reactive Oxygen Species (ROS) and Antioxidants in aging”

Life expectancy can be defined as a statistical measure of how longa
person or organism may live based on the year of birth, current age and
other demographic factors,

Life span refers to the maximum number of years a human can live. The
longest human life documented to date is 122 years for a woman and 144
years for a man. The genes play a key role in determining longevity but
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environment is also important. Currently, life expectancy in North America
is about 74 years for men and about 80 years for women. (Wardlaw and
Smith, 2008)

Worldwide, the highest average life expectancy is in Japan, 82 years for
women and 74 years for men, especially on the island of Okinawa.
Researchers here suggested that the traditional Okinawa diet based on rice,
fish, vegetable protein sources, fruits, vegetables, tea, herbs for seasoning
and small amounts of meat, as well as a generally low calorie intake (BMI of
21), minimal intake of alcohol and salt contribute to this longevity [ Wardlaw
and Smith, 2008].

Presently, in Nigeria life expectancy data from the National Bureau of
Statistics reveal that life expectancy for men is 51 years and 53 years for
women.

What Actually is Aging?

Aging can be described as a process of slow cell death beginning soon after
fertilization. When we are young, aging is not apparent because the major
metabolic activities are geared towards growth and maturation. We produce
plenty of active cells to meet physiological needs. During late adolescence
and adulthood the body’s major task is to maintain cells. Inevitably, cells
age and die. Eventually, as more cells die, the body can adjust to meet all
physiological demands, and body functioning begins to decrease. Such
decline in physiological function with age include: Maximum breathing
capacity; Nerve velocity conduction; Work Rate, Basal metabolic Rate,
Cardiacoutput.
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Fig. 1: Effect of aging on metabolic activ.uies
Source: (Wardlaw and Smith, 2008).

Many hypothesis have been proposed for the cause of aging, these include:

1.~ Errors occurring in copying the genetic blue print (DNA): Once
sufficient errors in DNA copying accumulate, a cell can no longer
synthesize the major proteins needed to function and it therefore dies.

2. Connective tissues stiffen: Parallel protein strands found mostly in
connective tissue, cross-link to each other. This decreases flexibility in
key body components.

3. Hormone function changes: The blood concentration of many
hormones, such as testosterone in men falls during the aging process.

4. Glycosylation of protein: Blood glucose when chronically elevated,
attaches to various blood and body protein. This decreases protein

function and can encourage immune system attack on such altered
protein.
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5. Autoimmunity develops: Autoimmune reactions occur when white
blood cells and other immune system components begin to attack body
tissues in addition to foreign proteins.

6. Death is programmed into cell: Each human cell divide only about
50times. Once the total number of division is achieved or occurs, the
cell automatically succumbs.

7. Excess calorie intake speeds body breakdown: Underfed animals,
such as spiders, mice and rats live longer. Usual calorie intake be reduced
by about 30% to see the effect.

8. Electron-secking compounds damage cell parts [Free Radical
Theory]: Electron-seeking free radicals can break down cell membrane
and proteins. However, the free radical theory appears to have an overall
effect on all the other hypothesis since any damage to DNA and other
cell macromolecules will affect overall cell functions.

Numerous studies have demonstrated a role for free radical in the ageing
process and this tentatively supported the free radical theory of ageing
[Saseki et al, 2008; Hamilton, Brosnan, Mclntyre, Granhan and Dominiczak
2001; Chen et al., 2001; Saweda and Carlson, 1987; Jackson, Yam, Gao,
Rinco A-Skinner, River and Edwards, 2007]. Miyazawa, Ishii, Yasuda, Noda,
Onouchiand Hartman, 2009].

The Free Radical Theory of Aging

This is a theory based on free radicals and radiation chemistry [Harman,
1956). The Free Radical theory of aging states that organisms age because
cellsaccumulate free radical damage over time. A free radical is any atom or
molecule that has a single unpaired electron in an outer shell [Harman,

1956; Hekimi, Laponik and Wen, 2011].

Free radicals are highly reactive and unstable: strictly speaking, the free
radical theory is only concerned with free radicals such as superoxide anion
(O,) which is produced by univalent reduction of molecular oxygen in
cells and tissues during tissue respiration.
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The free radical theory of ageing was proposed by Harman in the 1950s.

Two things inspired Harman in proposing this theory;

(i) The rate ofliving theory which states that life span is an inverse function
of metabolic rate, which in turn is directly proportional to oxygen
consumption.

(if) Rebecca Gershman’s observations that hyperbaric oxygen toxicity and
radiation toxicity could be explained by the same underlying
phenomenon of free radicals [Harman, 1956]

Role of Mitochondria in Reactive Oxygen Species (Ros) Production
The mitochondrial electron transport chain (ETC) represents the major
source of cellular ROS production.

NADH +H' Suecinate
Matrix

Fig. 2: Electron transport chain for making ATP
Source: Macgilvery, R.W. and Gearald MD (1979)

The superoxide anion is non-enzymatically formed by the Electron
transport chain semiubiquinone compound and then enzymatically
converted into hydrogen peroxide [H, O,] by Superoxide Dismutase
(SOD). Superoxide anion (O,) can also be non- enzymatically converted
into hydrogen peroxide [H, O,] and singlet oxygen. Hydrogen peroxide
can be converted into the hlghly reactive hydroxyl radical (OH) in the
presence of reduced transition metals. Alternatively, hydrogen peroxide
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may enzymatically converted into water by enzymes catalase or Glutathione
peroxidase.

SOD - catelysed dismutation of superoxide

MU 50D o, . M* . SOD'+ 0, . i

M™-SOD +o,+2H* M"Y .SOD+H,O,

Where M= Cu (n=1) Mn(n=2) Fe(n=2) N, (n=2).

In this reaction, the oxidation state of the metal caution oscillatas between
nandn+1

Mitochondria Theory of Aging

In 1972, Harman modified his original theory of ageing to mitochondria
theory of ageing since there is a known chemical mechanism by which
mitochondria can produce reactive oxygen species (ROS).

Mitochondria are the chief target of radical damage, and their
components such as in DNA are not as well protected as nuclear DNA.
Studies comparing damage to nuclear and Mitochondrial DNA
demonstrated higher level of radicals, on Mitochondria DNA. Electrons
may escape from metabolic processes in the mitochondria like the electron
transport chain, and these electrons may in turn react with water to form
ROS such as superoxide radical or via an indirect route, to form hydroxyl
radical (OH). The reduction of coenzyme Q in complex III produces an
intermediate which is a radical (Q). The oxidation of the reduced
flavoprotein also produces hydrogen peroxide. The reactive oxygen species
produced in mitochondria causes damages to certain macromolecules
including lipids, protein and most importantly mitochondria DNA
(Harman, 1972].

Antioxidants

Antioxidants are often reducingagents which are being oxidized themselves.
They limit oxidative damage by passivating biological structure from free
radical [Halliwell, 2012]. Examples include thiols, polyphenols, antioxidant
vitamins C, E, carotene, Glutathoine peroxidase, Glutathoine transferase,
reduced glutathione.



Animals maintain complex systems of multiple types of antioxidants
which are presentin the body fluidsat varying levels. These include: ascorbic
acid, glutathione, enzymes, catalase superoxide dismutase (SOD) various
peroxidases, ubiqunone which is present within the cells, uric acid which is
also present within the cells and evenly distributed. The various antioxidants
may have synergistic effects on the other, and the action of one antioxidant
may depend on the other.

In plants, the antioxidant vitamins A, C, E are particularly important.
The flavonoids that are found in cocoa, green tea also possess antioxidant
properties. Ascorbic acid is to protect Glutathione peroxidase acid and
vitamin E. The following minerals which include zinc and selenium are
reported to possess antioxidant property.

Mammals like man do not contain ascorbic acid as one of the enzymes
needed for the synthesis has been lost by mutation during human evolution
[Wardlaw and Smith, 2008)].

There are 3 types of Superoxide Dismutase (SOD):

i. SOD, - which is located in mitochondria

ii. SOD, - which islocated in cytoplasm

iii. SOD, whichislocated in extracellular fluid

Superoxide Dismutase plays a protective role on endothelial function drug

aging [Lund, Chu, Miller and Heistad, 2009].

There are some who believe that a simple linkage of oxidantive stress to
agingand lifespan should not hold [Speakman and Selmah, 2011], whereas
there are research evidences in support of the fact that oxidative damage
shortens life span. These evidences include:

1. In some model organisms such as yeast and Drosophila reducing
oxidarive damage can extend life span [Fontana, Partridge and Longo,
2012]. :

2.  In mice, interventions that enhance oxidative damage generally
shortens life span [ Jangand Remmen, 2009].

3. However, in round worms, blocking the production of the naturally

occurring antioxidant Superoxide Dismutase increases life span

[Fields and Johnson, 2005].



Whether reducing oxidative damage below normal level is sufficient

to extend lifespan remains an open and controversial question.

The free radical theory of aging has been criticized because it ignores
that ROS are specific signaling molecules necessary for maintaining normal

cell function and this has led to another theory which is the metabolic
stability theory of aging.

Metabolic Stability Theory of Aging
The metabolic stability theory of aging suggests it is the cells ability to
maintain stable concentration of ROS which is the primary determinant of
life span. This theory is supported by Epigenetic oxidative redox shift and
age-related transcriptional changes in gene expressions in different organs
of mice [Brink et al, 2009; Brewer, 2010]. The metabolic stability theory of
aging criticizes the free radical theory because it ignores that ROS are specific
signaling molecules which are necessary for maintaining normal cell
functions [Afanasev, 2010; Droge, 2002]. In order to maintain a state of
homeostasis living organisms are striving to keep these highly reactive |
molecules under tight control with the help of an intricate system of
antioxidants [Haynes and Ron, 2010].

It is now recognized that ROS exert a multitude of biological effects |
ranging from physiological regulatory functions to damaging alterations
participating in the pathogenesis of increasing number of diseases.

Reactive Oxygen Species (Ros) in Health
The physiological regulatory functions performed by the free radicalsand
reactive oxygen species include:

(i) Normal Vascular Diameter Regulation

Mitochondrial ROS specifically superoxide anion (O-,) and hydrogen
peroxide (H, O,) were demonstrated to play a role in normal vascular
physiology, in response to such factors as shear stress in the vascular system
[Drogc, 2002]; Liu, Zhao, LI, Kalyanaraman Nicolosi and Gutterman,
2003]. The mitochondrial origin of ROS was confirmed using electro-
biophysical methods that assessed the ROS generation and the response of
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vessel diameter to the presence of inhibitors of mitochondrial complexes
and antioxidants [Liu et al, 2003; Droge, 2002].

In a model described by Go et al, it provides explanation for the
protective antioxidant role of small molecular weight mitochondrial protein
such as thioredoxin 2 (T rx2) [Chen, Cai and Jones, 2006], [Chen, Cai,
Murphy and Jones, 2002}, [Zhang, Liu, Zhanget al, 2007], [Goetal, 2011].

(i) Roles of ROS in Oxygen Sensing
Oxygen sensing is so critical to cellular health as it allows cells to initiate
adaptive response that will increase the likelihood of survival in anticipation
for limited oxygen availability (hypoxia).

Gruzyand Schumaker [2006] have proposed that the electron transport
chain acts asan oxygen sensor by releasing reactive oxygen species in response
to hypoxia. The hypoxia-induced released ROS act as signaling molecules
that trigger diverse functional responses, among which is the increased
production and stabilization of the hypoxia - inducible factor - 1 (HIF).
Thishasbeen demonstrated at least in normal cells [Semenza, 2008], [Guzy
and Schumacker, 2006].

(iif) The Role of ROS in skeletal muscle physiology

The skeletal muscle is a targer for oxidative stress and oxidative regulation
since it requires a large supply of energy to ensure efficient contraction.
Consequently, it is liable to be exposed to excessive mitochondrial ROS.

The skeletal production of ROS is promoted by multiple stimuli
including muscular contraction, insulin and hypoxia. Although, under
normal physiological conditions antioxidant systems control the level of
ROS in skeletal muscle.

Oxidative stress can take place if ROS level exceeds the muscular
antioxidant capabilities and this can have damaging functional effects
[Droge, 2012; Harman, 1972]. Recent research have suggested that ROS
canactassignaling intermediates in the regulation of skeletal muscle glucose
uptake during contraction [Bruton et al 2006), [Merry and McConell,
2012}, and [Sandstrom, Zhang, Bruton et al 2006].
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Reactive Oxygen Species (ROS) in Diseases

There have beer evidences to suggest that free radicals and some reactive
oxygen species trigger and increase cell death mechanisms within the body
[Chartterjee et al 2001]. Free radical damage within cells has been linked to
arange of disorders and diseases including cancer, arthritis, atherosclerosis,
diabetes, hypertension [Pattiand Corvera, 2010; Robertson, 2004; Houstis,
Rosen, Lander, 2006; Rudich, and Bashan, 1998]. Oxidation of LDL has
been reported to trigger the process of atherogenesis which leads to
atherosclerosis and finally cardiovascular diseases [Bamin, Tsemakhovich
and ShaXlai, 2003]

Mitochondrial dysfunction has also been reported as an initiating event
in atherogenesis [Puddu et al, 2005].

Reactive oxygen species (ROS) have been reported to play a role in the
progression of type 2 diabetes and atherosclerosis [Kaneto, Katakami,
Matsuhisa and Matsuoka, 2010].

ROS have a casual role to play in multiple forms of insulin resistance
[Houstis, Rosen and Lander, 2006].

Antioxidant Therapy
The antioxidants found in many foods are frequently cited as one of the
basis of claims for the benefits of a high intake of fruits and vegetables
[Baffeta, Couto, Wichmann et al 2010]. A recent study tracing the eating
habits of 478,000 Europeans suggests that consuming lots of fruits and
vegetables has little if any effect on preventing cancer [Baffeta et al 2010].
Several natural antioxidants have been investigated in vitro or in model
animals to assess their potential therapeutic effect in conditions linked to
oxidative stress. [Heart protection study collaborative Group, 2002; The
Alpha - Tocopherol, Beta carotene cancer prevention study Group, 1994].
Studies have shown that memory loss associated with brain
mitochondrial decayand RNA/DNA Oxidation in old rats can be partially
revised by feeding acetyl —~L- lipoic carnitine. [Lui et al, 2001]. Vitamin E
has been reported not only to block the elevation of intercellular ionic
calcium but also prevents the loss of protein thiols from the cellular
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membrane. This shows that vitamin E conserves the integrity of cell
membrane and might be important for the maintenance of calcium
homeostasis [Tsai et al, 2010]. Some recent studies tend to show that
antioxidant therapy have no effect and can even increase death when
antioxidants are bad. [Perera and Bardeesy, 2011]

Nonetheless, not all antioxidants are identical and moreover many
different substances operate synergistically in antioxidant defence
[Calabresse et al, 2010]. Its complicated process may require more
sophisticated approach to determine if antioxidant therapy may benefit
the ageing process.

Melatonin isa powerful antioxidant that can easily cross cell membrane
and the blood-brain barrier. Unlike the other antioxidants, melatonin does
not undergo redox cycling, which is reduction —oxidation. Redox cycling
allows antioxidants (e.g Vitamin C) toactasa pro-oxidant, and promotes
free radical. The brain is vulnerable to oxidative injury due to its high
metabolic rate. Consequently, antioxidants are commonly used as
medications to treat various forms of brain damage.

Expression of mitochondrial thioxedoxin has been reported to improve
endothelial cell function and reduced atherosclerotic lesions [ Zhang, Luo,
zhangetal, 2007]. The antioxidant function ofa p.53 tunor suppressor has
been reported [Sablina et al, 2005]. Although, the use of antioxidants seems
disappointing at the moment in preventing the progression of the ROS-
related diseases, current research findings have proposed novel targets that
might prove to be more appropriate antioxidants.

Effects of Calorie Restriction on Life Expectancy

Studies have demonstrated that calorie restriction displayed positive effect
on the life span of organisms even though it is accompanied by increase in
oxidative stress. Many studies suggest this may be due to oxidative stress
suppression which occurs in calorie restrictions [Fontana et al 2010]. Calorie
restrictions influenced numerous signal pathways through the reduction
of insulin-like Growth factor-1 (IGF -1). Additionally, Fontana et al
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suggested that antioxidant SOD and catalase are involved in the inhibition
of this nutrient signaling pathways.

The increase in life expectancy observed during some calorie restriction
studies which can occur with lack of decreases or even increases in 0O,
consumption is often inferred as opposing the mitochondrial free radical
theory of ageing.

However, Barja (2007) showed significant decreases in mitochondrial
oxygen radical production (per unit of O, consumed) which occur in dietary
restriction.

Free Radicals, Antioxidant and the Immune System
Antioxidants are important in both natural and acquired immunity.

Neutrophil and macrophage phagocytes stimulate various cellular processes
including the ‘respiratory burst, whereby increased cellular oxygen uptake
results in the production of potent oxidant, bactericidal agents,
hypochlorous acid and hydroxyl radical.

In addition, nitric oxide, a gaseous radical produced by macrophages, '
reacts with superoxide to form peroxynitrite (OONO"), also a potent
bactericidal agent. [Patel, Cornwell and Darley-Usmar, 1999].

Conversely, oxidative stress may be detrimental in acquired immunity
by activation of nuclear factor Kappa B, which governs gene expression
involving various cytokines, chemokines and cell adhesion moleculesamong
others. However, antioxidant supplementation essentially reverses several
age-associated immune deficiencies resulting in increased levels of interleukin
- z elevated numbers of total lymphocytes and T-cell subsets, increased
killer cell activity, augmented antibody response to antigen stimulation,
decreased lipid peroxidation and decreased prostaglandin synthesis.

My Contribution

Mr. Vice Chancellor, sir, it is of interest to note that my research effort
started at the undergraduate studies during my final year project in 1973.1
was involved in studies on the effect of different diets on fatty acid
production in cattle, sheep and goats. This study revealed that ruminant
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animals derive the bulk of their metabolic energy requirement from
cellulose by a process referred to as energy gleaning.

Thus, it is now recognized that fibers constitute an important
component of diet for humans, that is, when planninga high carbohydrate
diet, you need to emphasize on grains, fruits and vegetables that are rich in
insoluble carbohydrates (Wardlaw and Smith, 2008). Driven by the passion
for research, I proceeded to the UK in 1976 to pursue a postgraduate work
(Ph.D) in Food science at the University of Leeds, Leeds. UK. My research
work centered on studies on antioxidants in foodstuffs. And opened the
gateway for the discovery of many natural molecules with antioxidant
properties (Omole 1980). Today, many components of food are known to
possess antioxidant properties. (Omole, 2002).

On completion of my Ph.D. programme in food science, I returned to
Nigeria with my research interest focused on the culture of the people, and
to see how this culture can be exploited to improve the living conditions of
our people. In one of such areas, I observed people living around the border
towns of Nigeria and Republic of Benin rawly consume a particular plant,
and I became inquisitive about this plant. This lead to my research interest
on the chemical composition of Caesalpina pulcherina, a legumineous
plant.]

This study revealed that the seeds of this plant is rich in protein, which
can be consumed to alleviate shortage of protein which is common among
children suffering from kwashiorkor (Omole, 2003). Apart from being a
good source of protein, it is also a rich source of potassium, thus it became
asource to recome with in the control of high blood pressure, diabetes and
cardiovascular discuss in human, (Murray, 2009). This plant with a low
concentration of Na*, and a high concentration of K* stands the chance of

suppressing high blood pressure.
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Table 1: The Proximate Composition of Caesalpinia pulcherima 1

Component % level |
Moisture 3.80£0.50

Crude protein 33.50 + 1.50 ‘
Crude fibre 7.60 +0.20 : |
Crude fat 16.80 + 0.20 |
Ash 5.50+ 0.20

Carbohydrate (soluble) 33.00 £ 0.20

(Omole J.0.,2003)

Values are means of four determinations with standard deviations. |

Table 2: Mineral Composition of the Seeds of Caesalphina pulcherima

Mineral element Concentration (mg/100g sample) on dry weight
basis

Sodium 59.03 £ 0.08

Potassium 3039.94 £ 56.61 ‘

Calcium 79.42 +4.90 '

Magnesium 457.64 £ 6.19

Zinc 22.62 +1.96 {

Iron 50.01 £ 2.54 ‘

Phosphorous 3550.0 + 81.64

(Omole].0.,2003)

Values are mean of four determinations with Standard deviation.

Antioxidant Activity of Some Local Spices in Nigeria

M. Vice Chancellor, Sir, it is worth mentioning that our forefathers have
used our local spices as preservatives in food without realizing their real
potential as sources of natural antioxidants. My studies on some local spices
in Nigeria revealed that the antioxidant potential of these plants is the same
as those of the synthetic antioxidants like BHA, BHT [Omole, 2002].
Plants are rich sources of different types of antioxidants which make them
highly effective in protecting cell membrane from lipid peroxidiation when
consumed.
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Thus it is now established that consumption of fruits and vegetables
rich in these complex system of antioxidants can extend life expectancy
. through improved immunity (both innate and acquired).

Table 3: Protective Indices of Substances Subjected to Induced Auto-
oxidation

Substance Calculated protective Index, h

Pepper extract (sombo) 1.25 | 0.843 0.75

Pepper extract (atarado) 1.14 | 1.22 0.85

Pepper (tatase) 1.38 0710 0.85

0.02% BHA 1.36  1.038 1.0

Values are means of 3 determinants [Omole ].O. 2002]
Means in the same column with different superscript differ significantly

(P<0.05)

Soft Drink Concentrate from Bixa Seeds (Bixa oreolena)
Mt. Vice Chancellor, Sit, I have also developed a soft drink from a concentrate
based on a natural colourant derived from the seeds of Bixa [Omole, 2003].

This is aimed at arresting the ugly trend of monopoly of franchise by
multinational companies operating the soft drink business in Nigeria. Under
such franchise agreement, the formula and trade mark belong to the
multinational company.

This technology is expected to assist intended individuals willing to
produce soft drink from locally available raw materials. This will no doubt
reduce foreign exchange spent on importation of concentrate. It is worth
mentioning that Anatto extracts have been subjected to evaluation by
WHO [World Health Organization] and found to be safe for human -

consumption using laboratory rats [ Van Esch etal, 1959].
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Table 4: Comparative Physicochemical Characteristics of the New
Soft Drink (Gingetise) and Fanta Ginger

Characteristics Drink (gingertise) Fanta Ginger
Active acidity (Ph) 3.4 3.0

Total acidity :

(ascitiricacid) (g/100ml) | ~ 0.13g/100ml 0.15g/100ml
Sugar (Brix) % 10.0 D5

Total Soluble Solids % 8.5 8.5
Specific-Gravity 1.038 1.036

Values are means of 3 determinations.

Soft Drink Consumption: Calcium and Phosphorous Intake
Calcium and phosphorous are major constituents of bone and teeth and
are required for proper teeth and bone for motion. Deficiencies of these
minerals in the body can lead to a disease referred to as osteoporosis, a
situation that is characterized by loss of bone density, to the point that the
skeleton is unable to sustain ordinary stress and fractures develop
[Macgilrery and Gerald, 1979; Armbrecht, 1981].

Phosphorous and calcium concentrations in the blood tend to vary
inversely because in an alkali medium, calcium forms an insoluble precipitate
of calcium phosphate with phosphate. A rise in either exceeds the solubility
product of calcium phosphate, causing increased formation of insoluble
complex which passes into feces in the case of the bowel. Thus, excessive
intake of phosphorous in the form of phosphorous compounds canlead to
loss of calcium in the body through the faeces.

In consequence of thisa relationship between high phosphorous: calcium
ratio and osteoporosis has been prostulated [Shar et al, 1967]. Thus,
excessive intake of soft drinks which are rich in phosphorous in the form of
phosphoric acid can lead to loss of calcium through the feaces. Cola and
ginger drinks which contain phosphoric acid as acidulants permitted for

use in soft drinks are mostly affected [FAO/WHO, 1982].
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These new use of phosphate as food acidulant coupled with the frequent
consumption of foods extremely rich in phosphorous have resulted in
increased intake of phosphorous and consequent lowering of calcium in
the blood. v

The absorption of these elements in the small intestine is very efficient
and is stimulated by 1,25 Dihydroxy vitamin D, while it is inhibited in the
renal tubule by parathormone [Ambrecht, 1979, 1998]. Studies on soft
drinks in Nigeria confirm that they contain calcium in negligible amounts
[Ebuehi, mokede and osuno, 2002].

This study was undertaken to establish the contribution of soft drinks
consumption to ca : phosphorous intake with a view to assessing the
products if they satisfy the molar ratio of 1:1 for ca : p. _

The results of the investigation reveal the cola drinks are higher in
phosphorous and lower in calcium than the non-cola drink, hence their
low calcium: phosphorous molar ratio of 0.90, 0.90 respectively for the 2
brands of cola drinks under study. These cola drinks are considered
inadequate in calcium to prevent osteoporosis. Elderly people are advised

toavoid cola drinks to avoid on-set of osteoporosis [Omole and Ighodaro,
2008).

Table 5: Phosphorous Level of Some Brands of Soft Drinks

Brands of soft drinks Calcium (mg per 100ml)  Phosphorous (mg per 100ml)
Cocacola 0.053*+ 0.005 16.8° + 0.20

Pepsi Cola 0.058*+ 0.005 15.38°+ 0.18

Fanta 0.076*+ 0.007 0.10= + 0.01

Mirinda : 0.063* + 0.003 0.07¢ + 0.01
7up 0.066*+ 0.007 0.08< + 0.01

Values are means of 3 determinations with standard deviations
Values with the same superscript are not significantly different (Pd”0.05)
- [Omole and Ighodaro 2008].
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Table 6: Calcium:Phosphorous Ratio and Calcium:Phosphate Molar

Ratio of Soft Drinks
Brands of soft drinks Calcium:phosphorus ratio  Calcium: phosphate molar ratio
Cocacola 1:305 0.90
Pepsi cola 1:265 0.90
Fanta 1:1.31 1.80
Mirinda 1:1.1 1.80
7up k12 1.96

[Omole and Ighodaro 2008].

Studies on Ascorbic Acid

The roles of ascorbic acid in the prevention of many chronic diseases
including certain types of cancer, cardiovascular disease, stroke,
atherosclerosis in the body are so important. Hence, several studies have
been devoted to this substance. In addition, the body does not synthesize
this substances, it has to be obtained from the diet (i.e. exogenously). One
of such study is establishing a relationship between p*and ascorbic acid
content of juice, of oranges, grape, lemon and lime which are rich sources of
this substance. Thus a rapid method of screening for the ascorbic acid content
of juices, from orange, lemon, lime and grape fruit has been established to
detect any adaulteration [Omole and Oduse, 2005]. The proposed
relationship shows that p* is inversely proportional to ascorbic acid content
and reliable for fresh fruits containing ascorbic acid concentration between

0and 60mg/ml. [Omole and Oduse 2005].
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Fig 3: A proposed relationship between p*and ascorbic acid content
of fruit juice

Source: Omole and Ighodaro 2005

Changes in the Ascorbic Acid Content of some Tropical Fruits
Fermented to Wine
Tropical fruits including pineapple, orange, and grape waste in large
quantities during the peak season of their production and this constitute a
huge loss of revenue from Agricultural production. One method of
minimizing such losses is to ferment the juice of these fruits to wine which
can be consumed at a later day when these fruits are off season in production.
Since these fruits are nutritionally valuable because of their ascorbic
acid content, there is therefore need to provide information on the stability
ofascorbic acid in the fermented products. This study revealed loses of up
to 50% of ascorbic acid during the fermentation of the juices of these fruit
to wine, indicating the need to fortify wines from these fruits with additional
ascorbicacid: [Omole, 2006].
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Table 7: Comparison of the Ascorbic Acid Content of Juice and Wine
of Orange, Grape and Pineapple

Sample Orange Grape Pineapple
Ascorbic acid content (mg/100ml)

Juice 444 + 3.2° 28.0* £ 0.92* 4.80*+ 0.15°

Wine 27.7°+0.14" 17.1°+0.14° 26110485

Values are means of 3 determination with standard deviation. Values in the
same column with the same superscript are not significantly different

(pd”0.05). [Omole et al., 2006].

Milk Substitute from Melon Seeds (Citrullus vulgaris Schraad)
Milk has been defined white as fluid produced by the mammary gland of
mammals like cow, goat, sheep. It is a rich source of good quality proteins,
minerals particularly, calcium, phosphorous, zinc, and in small amounts of
selenium, fluorine, and iodine. [IDF, 2008].

Imitation milk has been produced from vegetable protein [Norman,
1973). Imitation milk resembles natural milk but contain neither milk fat
nor other important dairy ingredients [ Johnson and Snyder, 1978].

There has been a growing demand for milk derived from vegetable
protein because of the reported presence of trans fat in natural milk,
especially milk obtained from ruminant animals. Trans fat has been
implicated in coronary heart diseases [WHO/FAQO] and the National
Academy of science in U.S.A is quoted as saying that there is no safe level of
trans fat in milk derived from cow.

The acute shortage of good quality and affordable protein, especially
of animal origin has encouraged research in the production and utilization
of some sources of vegetable protein, notably soy protein (Awoh et al 1987).
There are other added advantages of the presence of phyto-chemicals in
vegetable protein, like the defense of the body against cancer [Wardlaw and
Smith, 2008].

This study was therefore undertaken to look into the possibility of
producing and utilizing melon seeds as a substitute for milk. Today, we
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have succeeded in producing a milk substitute from melon seeds. It is
comparable to natural milk in color, p" and trace mineral composition. Its
sensory evaluation reveals that it is comparable to cow’s milk in colour,
taste and flavor [Omole and Ighodaro, 2012).

The milk substitute from melon seeds can be flavored to an acceptable
taste.
Table 8: Proximate Composition of Milk from Melon Seeds

Parameter %

Moisture 88.20 +0.05
Crude protein 1.30 £0.00
Crude fat 3.09 £0.10
Ash 1.62 £ 0.05
Carbohydrate by difference 5.79 £0.50

Values are mean of triplicate determinations. [Omole and Ighodaro 2003].

Protein Quality of Melon Milk

Milk from melon seeds has been produced and reported [Omole and
Ighodaro, 2012]. Previous reports also reveal that melon seeds are rich in
protein [Oyenuga and Fetuga, 1975]. In order to ascertain that melon milk
protein and meet the body’s need for growth and maintenance, there is the
need to evaluate the quality of protein from melons milk.

There are many methods of evaluating protein quality, these include:
the biological value, net protein utilization, the protein efficiency ratio,
Amino Acid chemical score and the protein digestibility corrected Amino
Acid Score (PDCAAS).

Using the biological value method, the results revealed that both
proteins have the same biological value of 101 and sssuggest that both
proteins have similar amino acid pattern and support growth and
maintenance. [Omole and Ighodaro, 2014].
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Table 9: Nitrogen Loss in Rats Fed With Cow’s Milk, Melon Milk and Different Ratios

of Both Milks
Protein Ingested | Urinary Faecal Total N Retained NPU B.V.
Nitrogen | Nitrogen nigtrogen Loss N (%) (%)
N) mg/week mg/week mg/week mg/week
mg/week
Cow Milk |424 6.09+4.1 3896+ 11° 44.96° 379.04° 89 101®
(Control)
Melon 424 7.86+1.2° 61.5+18.5¢ 69.36° 354.64 83 102¢
Milk
(100%)
Cow Milk: |424 8.16+2.4° 35.5+13.5° 43.66" 380.34° 89" 102
Melon Milk
(50:50%)
Cow Milk: 424 7.36+3.3¢ 24.0+0.0° 31.36° 392.64*92* 101°
Melon Milk
(75:25%)

Values in the same calcium with the same superscript are not significancly differenc (pd”0.05).
NPU= Net protein utilization; B.V= Biological value; N=Nitrogen. [Omole and Ighodaro 2014].



Studies on Whey from S.W. Nigeria

Mr. Vice Chancellor Sir, as a food scientist and a nutritionist/biochemist
have shown great interest in promoting our traditional food industries. In
this regard we have looked into the chemical composition of whey which is
aby-product of cheese production. It is no gain-saying that this is the first
documentation on whey composition in Nigeria. Whey is a green yellow
translucent watery portion of milk remaining after milk coagulation and
removal of the curd. It is sometimes regarded as a waste and may constitute
amajor problematic disposal if not processed further [Sienkiew and Reidel,
1990].

The differences in the composition of milk used in cheese manufacture
influences the composition of the manufactured cheese and whey. The
type of bacteria used in the curdling of the milk also influences the type of
cheese and whey produced [Margnus 1970]. There are 2 types of whey:
Swent and acid whey depending on the coagulation method used. In order
to determine its use as an ingredient in food processing, it is necessary to
evaluate its chemical composition.

This study revealed that whey from Nigeria compares favourably in
composition with whey from other nations, except that the protein content
is low. [Omole, and Ighodaro, 2012]. Whey is very rich in the essential
amino acids and is particularly a good source of the branched-chain amino
acids: Leucine, isolencine and valine which are important in body tissue
building and weight management regimes. Thus, whey from Nigeria should
have a role to play in body tissue building and weight management.

Table 10: Proximate Composition of Whey from Four Different
Locations in Ogun State S.W. Nigeria

Source Protein % | Fat % Ash % Lactose % | Moisture %

Ojo Odan 0.40+0.05 | 0.26+0.00 | 0.92+0.01 | 4.01+0.20 | 92.0 +0.00

Oko Yanrin | 0.34+0.02 | 0.26+0.00 | 0.87 +0.03 3.98+0.30 [ 92.0+0.00

Idogo 0.46+0.02 | 0.26+0.00 | 0.95+0.02 | 4.03+0.20 | 92.0 + 0.00

Irori 0.38+0.02 | 0.26+0.00 | 0.84+0.02 | 3.88+0.20 | 92.0+0.00
Values are means of three determinations with standard deviation SW= Southwesc.
(Omole and Ighodaro 2012].
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Fortification of Ogi With Whey

Mr. Vice Chancellor Sir, as apart of the studies on whey, we have embarked
on the use of whey in the processing of maize to our locally fermented
beverage referred to as ogi. Maize as a cereal is widely consumed all over the
world, and in this region it is very popular in the production of our locally
fermented beverage referred to as ogi. Maize is very low in protein and low
in the essential amino acid Lysine, Methonine and Tryptophan.

High quality opaque maize has been produced through genetic
engineering in order to improve on the protein quality of maize. Further
supplementation of maize with fords that can supply the limiting amino
acid in maize is encouraged.

To this end, maize has been processed with whey that will supply the
limiting amino acids in maize, for the production of a nutritionally balanced
diet.

We have succeeded in increasing the protein content of ogi by processing
maize with whey resultingin the production of ogi that contains the essential
amino acids, in particular, the branch - chain amino acids: Lencine, Isolencine
and valine. This product has been subjected to evaluation usinglaboratory
rats. The results of such evaluation reveals that rats fed with whey-processed
ogi consume more of this experimental food then those fed on ordinary
ogi (control).

In addition such rats exhibited higher sphlachnic protein synthesis than
rats fed on ordinary ogi. This demonstrate the superiority of the fortified
ogi over the ordinary ogi in terms of protein content and amino acid
composition. This product is available for experimentation on humans
who would like to use it for weight control and body tissue building for

those undertaking exercise [Omole, Ighodaro, Abiola and Durosinlorun,
2015).
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Table 11: Effect of Whey Treatment on Body Weight

Group 1" week 2" week
Group A 1143 £10.87g 103.7 £9.08g
Group B 107.4 + 8.46g 103.0£9.39g

Values are expressed as mean + SEM of S rats. The mean values were compared
between groups using independent sample t-test and was considered to be
significant at p < 0.05.

Table 12: Effect of Whey Treatment on Relative Organ Weight

Group Heart Liver spleen Kidney kidney
Group A 0.37£001g |3.73£0.17g |033£031g 0.34+0.01g | 0.3320.02¢
GroupB | 042+0.03g (415 0.37g 0.37£0.33g | 0.41 £0.02g | 0.42 £ 0.03g

- Values are expressed as mean & SEM of 5 rats. The mean values were compared between groups using
independent sample t ~test and was considered to be significant at p < 0.05.

Melon Milk in Cheese-making

M. Vice chancellor Sir, we have successfully replaced up to 20% of cow’s

milk with melon milk in cheese-making using sodom apple leaves as the

coagulating agent. [Omole and Ighodaro, 2014].

Cheese isa concentrated form of milk protein and serves asa means of
preserving milk protein during the period of excess milk production,
especially in summer in temp erate counters.

In Nigeria and other West African countries, soft cheese commonly
referred toas warakashi is a major source of animal protein minerals, vitamins
and fat. [Awoh and Egunlety, 1985. Awoh and Makais, 1986, Awoh and
Adedeji, 1987]. ;

The acute shortage of milk in many part of Africa including Nigeria
haslead to the use of vegetable protein as a partial substitute for cow’s milk
in cheese production. Documented reports of the use of soy milk in cheese
production revealed that cheese produced from soy milk lacks good sensory
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attributes like colour, flavor and texture. [Awoh, Adedeji and Nwanakezi,
1987, Johnson and Snyder, 1978, Hang & Jackson, 1967].

Brownish discolouration off-flavor productions are some of the poor
atcributes of cheese made from soy milk as a partial substitute for cow’s
milk. In order to avoid these shortcomings, it becomes necessary to look
inwards for other vegetable protein sources form which cheese could be
produced without off-flavour and discolouration.

Cheese yield obtained ranged from 23.6% to 37.6% depending on the
level of substitution of coco’s milk with melon milk. Sensory attribute
ratings of cheese made from melon’s milk in terms of colour, flavor and
texture was higher when compared with cheese made from 100% cow’s
milk. [Omole, Ighodaro, 2014].

Table 13: Effect of Substituting Cow’s Milk With Melon Milk on

Cheese Yeild
Cow’s milk (ml) Melon milk (ml) % Cheese yield
100 0 30.6
95 5 29.5
90 .10 23.6
85 15 37.6
80 20 35.0

Omole and Ighodaro 2015.

Table 14: Hedonic Differences Scores of Cheese Samples Subjected
to Sensory Evaluation

Cheese samples Colour Flavor Texture
A 5.6 5.9 6.7
B 857 53 5.7
e 5.2 8.2 3.5
D 5.9 5.4 4.5
E 4.6 35 33

A = Cheese from 100% Cow milk, B = Cheese from 95% Cow milk,
C = Cheese from 90% Cow milk, D = Cheese from 85% Cow milk,
E = Cheese from 80% Cow milk.

Omole and Ighodaro 2015.



Submerged Fermentation of Melon Seeds: Low-fat Content Ogiri
The seeds of the melon plant (citrullos vulgaris schrad), a member of the
family cucurbitacae, when ground can be used in thickening and emulsifying
soups. It can also be fermented traditionally to produce ogiri. [Odunfa,
1983]. Ogiri has made significant contribution to the diet of the average
Nigerian considering its richness in protein and oil (Oyenuga and Fetuga,
1975). However this fermented product is fattening considering its chemical
composition a situation that can lead to obesity.( Oyenuga and Fetuga,
1975).

Submerged fermentation of ground melon seed with Bacillus subtilis
centure revealed that it is possible to produce ogiri with low-fat content
due to the ability of the micro-organism to utilize some of the fatty acids in
melon oil as source of carbon and energy during the fermentation [Omole,
2010]. A comparison of the oil content of the unfermented cake with that
of the fermented cake shows that there was aloss of 32%. The oil content of
the unfermented cake being 47.1% while that of the fermented cake is
33.0%. submerged fermentation of melon seeds has resulted in reduction
of lipid content. Individuals who desire low-fat fermented melon (ogiri), in
order to cut down on their weight are likely to prefer this products.

Dehydrated Okra _

Okro (Hibiscus esculentus) is a widely cultivated crop in the tropics where it
is consumed as a vegetable in the boiled form. In soup making, okro is liked
because of its smoothness effect that facilitates swallowing of rough-textured
food, [Owoye, caurie Allighenyand Oyenzill, 1990). During warm weather,
the shelf-life of okro is considerably reduced due to the high respiratory
rate of the crop, which promotes breakdown and senescence [Woodroof
and Shellur, 1958]. Hence, it is necessary to process okro into canned okro
or dehydrated okro as soon as it is harvested to avoid losses through rapid
determination. Mr. Vice Chancellor, Sir, we have succeeded in producing
dehydrated okro of the same viscosity and colour as that of fresh okro in
aqueous suspension (fig. 2) [Omole and Ogunbamise 2009].
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Table 15: Effect of Different Drying Temperatures on the Viscosity

of Dried Okra Dispersed in Water at 850°c, and on Colour

Drying temperature of Viscosity Colour of dehydrated okra
Dehydrated okra (°C) (Degrees

Overswing)
Fresh Okra (Control) 240° +0 Green
50°C 241° +2.10° Green
60°c 252°+ 4.61° Green
70°C 270° +0.0° Dark brown
80°C 305° +0.50° Dark brown
90°C 311°+1.15° Dark brown
100°C 314°+0.73° Dark brown
110°C 320° +3.12° Dark brown
120°C 326° +.1.13° Dark brown

Values are means of 3 determinations with s.d.

Values in the same column with different superscript differ significantly (P < 0.05).

Source: Omole and Ogunbamise 2009.
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Fig 4: Plot of reciprocal of v.;sco§ity (ir;mdc'grct:l;° overwsing) against
drying temperature of dehydrated okra.
Source: Omole and Ogunbamise 2009.
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Studies on Fermentation of Cassava Mash to Garri Using Whine
Yeast

Fermentation is described as any process for the production of any product
by mass culture of a micro-organism. Fermentation is an old tradition that
dates back to several countries and occurs in brewing, production of organic
solvents.

Inabroader sense of the word, fermentation includes aerobic processes

[Stanberry and Whitaker 1989). Gari is a staple food in many African
countries, Asia, Latin America. The fermentation of cassava mash to Gari
hasbeen described as partial anaerobic conversion of sugar to methanol by
a group of micro-organisms [Akirele, cooker and Holgate, 1962]. The
fermentation consists of storage of peeled, grated and mashed cassava roots
in a tank for a period of 3-4 days.
The popularity of cassava is due largely to its usage in the production of a
wide variety of forms of food including gari, fufu. Cassava root is rich in
stored starch (25%-30%) but poor in other nutrients like protein, vitamin
and minerals.

The traditional fermentation of cassava mash to garri is believed to be
partial aerobic since the mash is enclosed in sacks and allowed to ferment in
openair. The present study aimed at comparing the quality of gari produced
by the traditional method with the anaerobic laboratory method using a
culture was investigated.

The results of the chemical analysis of garri samples obtained by
traditional aerobic and laboratory anaerobic fermentation showed that the
method of fermentation has no significant effect on the nutrient
composition of the garri samples from either method. However, the protein
content of the gari from anaerobic fermentation using yeast culture is higher
than that of gari from the traditional aerobic fermentation even though it is
notsignificant [Pd”0.05].

In terms of the Lactic acid content, both methods of fermentation
produced the same level of Lactic acid in the gari obtained. Lactic acid
content beingan important index of taste in gari, suggests that both methods
of fermentation produced gari of the same taste [Omole and Ighodaro,

2010].
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Table 16: The Effect of Method of Cassava Mash Fermentation on
The Nutrient Composition of Garri Samples.

Samples | Crude |[Crude |Moisture| TTA | Ca P Fe(ppm) | p"
of garri protein |fibre |[content | (lactic (Mg/ | (mg/ :
(%) (%) | (%) acid) [ 100g) | 100g)
(%)

Traditional

aerobic 0.84+0.01 | 0.45£0.01f 13.1+0.5 0.069 240 4.0 12.56+0.50 | 44
Laboratory

anaerobic 0.92+0.02 | 0.55+0.01] 12.8+0.06 | 0.069 240 4.0 17.60+0.5 50

Values are means of triplicate determination wich S.1D. Valucs with same superscript
do noc differ significancly (p=0.05). | Omole, Ighodaro and Makanjuola 2010)].



Toxic Trace Elements in Cassava Products: Lead and Cadmium
Toxic trace element including lead and cadmium are always a source of
worry when consumed with food considering their harmful effects in the
body [Adeloju and Bond, 1984; Stephen etal, 1982]. Regular monitoring
of these elements in biological and processed foods is therefore necessary in
order to avoid any catastrophic effects which include vomiting,

The unpackaged nature of some product, the location of the markets
along motor highways and reports that cassava crop might accumulate these
contaminates from soil where they are grown have lead to speculations that
the product may not be completely safe for human consumption
(Odoemenaand Akpa bio 1997. Satzgar et al, 1982)

 This study was undertaken to establish the levels of cadmium and lead
in unpackaged tapioca exposed for sale along motor highways in selected
markets in Lagos State S.W. Nigeria. ’
Another stripping voltammetry technique which is considered accurate,
precise and sensitive was used. The results showed a range of 1.6 t0 2.7 ug/
g of cadmium and 5.2 t0 7.0 ug/g of lead in all the samples subjected to
analysis. The data obtained were compared with those obtained by WHO
1973 in a similar study on human milk from S different countries, and
found that the level of lead in tapioca compares favourably with those
found in human milk in Philippines and Hungary. A comparison of the
cadmium level found in tapioca in this study with that found in human
milk for four different countries in another study by WHO, (1 973) show
that cadmium level in tapioca was higher than the value found in human
milk in four different countries (Guatemala, Hungary, Sweden and Zaire).

This study provides reliable information on the possible danger arising
from the consumption of unpackaged foods like tapioca, exposed to
contaminants on high traffic motorways in Lagos State Nigeria.
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Table 17: Mean Concentration of Cadmium and Lead (Ug/G) in
Tapioca from Five Selected Markets in Lagos, Southwest Nigeria

Sample sources | Cd level (pg/g) Pb level (ug/g)
Agee 1.64£0.11° 7.6£0.16*
Mushin 2.740.12* 7.540.16*
Oke-Odo 2.6+0.12* 7.4+0.22°
Orile-Agege 1.7£0.11° 5.240.099°
Oyingbo 1.9+0.12° 5.340.26"

Date are means of 4 determinations; and values in the same column with

the same superscript are not significantly different (pd"0.05). [Omole 2010].

Table 18: A Comparison of the Levels of Heavy Metals in Human
Milk from Different Countries (ug/g)

Elements » Countries

Guatemala | Hungary Sweden Philippines Zaire
Lead 1.8 100 1.3 11.0 23
Cadmium 0.6 0.70 0.8 L7 0.5
(WHO, No. 532 1973) and (WHO/LAEA, 1989) [Omole 2010].

Aluminum — Induced Liver and Testicular Damage in Rats: Effect
of Piliostigma thonningii Methanol Extract

The impact of aluminum on human health hasbeen increasingly alarming
and damaging in recent years.

Most recently is the Hungary aluminum sludge toxicity which claimed
may valuable lives and left over 120 injured. Aluminum is believed to be
non-toxic and easily eliminated from the body, a belief that encourages its
use in daily life. Previous studies have reported a strong correlation between
high aluminum contents in human testes, lay dig cells, spermatozoa, seminal
plasma, blood and urine with impaired sperm quality and viability.

Suppressed testosterone production and sexual behavior were also
observed in animals exposed to aluminum (Guo, Luand Hsu, 2005: Yousef,
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2004: El-Dermerdash, 2004). In addition, the presence of aluminum (III)
chloride suppressive effect on the fertility of male rats (Bataineh, Al-Hamood
and Elbetieha 1998).

More than ever before, humans are continually exposed to this element
through cooking utensils (Sharma, Mishra, 2006), food product and
drinking water and through medicines such as antacids, phosphate binders,
buffered aspiring, vaccines and injectable allergens [Lione, 1985: Kowalcyzk,
Kedzioral, Blasczky, Et al 2004] Environmental pollution from a variety of
aluminum-containing waste, industrial waste water increases human
exposure beyond normal level [Kloppel, Fliender and Kordel 1997].

Studies have established that AICI, mediated toxicity in animals or
man is mainly due to its ability to generate reactive oxygen species (ROS) or
free radicals when metabolized [ Yousef, Kamel and El-Guendi 2007] and
inhibit antioxidant enzymes and other components of antioxidant system
in a variety of organs including the Liver, testes, kidney, lungs and brain.

On the contrary, Piliostigma thonningii is reported to be rich in different
antioxidant molecules [Aderogba Etal, 2004: Akindahunsi, 2005: Ighadaro,
Agunbiade, Omole Er al 2012]. The protective potential of Piliostigma
thonningii methanol leaf extract on aluminum — induced hepatotoxicity
and testicular damage in Wister ratsata dosage of 250mg/kg body weight
hasbeen studied. Result from the study showed that Piliostigma thonnin i
methanol extract at a dose of 250mg/kg body weight was effective in

protecting rats from liver damage induced by the toxicant [Ighodaro and
Omole, 2012].

Aqueous Leaf Extract of Ocimum Gratissimum can Reverse Ethanol-
induced Hepatoxicity in Wister Rats
It is worth mentioning that the etiology of some oxidative stress-based
pathological conditions in the liver has implicated excessive ethanol
consumption. ; : ;

More than ever before, there is an upsurge in alcohol abuse and as a

result, alcohol disorders are becoming increasingly important causes of
mobidity and mortality globally [Rulkkumani et al, 2004].
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Many research reports have linked chronic alcohol consumption and a
variety of pathological conditions varying from simple intoxication to severe
life-threatening pathological states [Tsulkamoto and Lu, 2001;
McDonough, 2003; Tuma, 2002; Lieber 2003]. The liver is particularly
susceptible to alcohol-related injury such as fatty liver, hepatitis and
Cirrtrosis because it is the primary site of alcohol metabolism. Alcohol-
induced hepatotoxicity has been observed to develop mainly through
excessive generation of free radicals and reactive oxygen species, as well as
impaired antioxidant defence mechanisms, condition which result in
oxidative stress, with attendant health problems [Wu and Cederbrum,
2003]. This situation has a negative effect on the nutritional status of the
alcoholics, interfering with the digestion, absorption and utilization of
essential nutrients such as vitamins, minerals and protein [Gruchow et al,
1985; Licber; 2003). Ocimum gratissimum leaves which are widely used in
folklore medicine in Nigeria and some parts of the world has been evaluated
and found to reverse ethanol-induced hepatotoxicity in male wister rats.

The plant is rich in polyphenolic compounds with antioxidant
properties, thus it possess the ability to scavage free radicals and reactive
oxygen species. These facts were established by measuring serum levels of
liver enzymes markers: Alanine amino transferase (ALT) and Aspartate
amino transferase (AST), Gamina Glutaryl transferase (GGT) and Alkaline
phosphates (ALP) in the liver and blood serum of control and experimental
rats [Ighodaro and Omole, 2012).

Evaluation of the Leaves of Piliostigma Thonningii for Nutritional
Antimicrobial and Antioxidant — Vitamin Profile

M. Vice chancellor, sir, Piliostigma thonningii leaves (Nigeria species) have
been evaluated for its nutritional, antimicrobial and antioxidant - vitamin
profile as part of the search for herbal extracts that can be of benefit in
unorthoelox medicine.

This study reveals that the ethanol extract of the leaves possess
antimicrobial properties, and rich in antioxidant vitamins A, C, E which are
important in protecting the body from oxidative damage and subsequent
degenerative diseases like cancer, Arthritis, atherosclerose etc.
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A dosage of 250mg/kg body weight/day can reverse liver damage in
rats induced by a toxicant.

Table 19: Activities of Enzyme Markers of Liver Function in Treated
and Non Treated Rats

Group "~ ALT1Umg ~ AST1Umg ALP (UT) GGT iUimg
protein otein teln
Serum Serum Serum  Hepallc  Serum Hepatic

A{Control) W01 18119t 25T 15222¢ 1866 40587 805 16213
1.01 670  £128 402 312 $2419 172 1589

B(0g) B76: 1420 2285 167442 1827 4182 ar  mn
032  $502 $164 838 4135 12000 £125 $9.35
C(ET) B3t 860t 4839 7956: 28+ 81 5112: 9509

01 84120 00F 115 ge  fop e
D(ET40g) B2 1% NG 195 MSe:  WE a4 jn

145" 8" 2021 g 0.46 03" He™ e
E(ETO809)  1468% 132313+ 2466 14955+ A.98: 40251 3097 165,07
067 _ 306a" 4087 2082 009 ¢ 12872 $1322° #2114

PQM-SMM'muwwmd"-mwwﬂ.a'-wedwﬂaw
[Ighodaro and Omole, 2012].

Table 20: Levels of Oxidative Damage Related Parameters in Treated
and Non Treated Rats

r MDA (ymolig tissue) G tissue) _GST (ug/ minvmg protein
A (con 51.36£0.00 1238083 313t 043
B (Og only) 33,874 6.43 1657 231 3.09+0.82
C (ET only) 107.89¢ 1211 4122031 6.3640.19*
D(Og&EM 52.124 344" 8,56 + 245" 3.5940,11%
_E(0g.0g & EY) 83115278 1300:224° 32110.202*

- Mean£S.Dforten P<0.05 = Significance,

animals per group  *=compared o control,
“= compared lo ET,
a"=compared 1o cET & }
0

%
4 ' %
§ # i 4 " 2 L/
S ! To? & & L Y o
i‘.«.. T —————
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Papain Reduces Cooking Time of Cowpea Seeds

. Mr. Vice chancellor, Sir, because of my believe that research is meant to
" improve the standard of living of our people through the provision of
" answers to their existing challenges, I embarked on research into how the
cooking time of cowpea seeds can be reduced to save energy. Cowpea seeds
which contribute significantly to the protein requirement of most people
in lie sub-Sahel Africa including Nigeria, are commonly consumed where
access to animal protein is limited.

Cowpeasare rich in protein, minerals, vitamins and second to cerealsin
terms of the amino acid composition of the protein, and fibre content.
Cooking of the beans requires a supply of large quantity of fuel energy to
complete its cooking because of the hardness of the beans. [Dovlo, 1976].

To minimize the energy required, a protease, papain hasbeen discovered
to reduce the cooking time of beans boil at atmospheric pressure. The
optimal cooking time required toattain the standard texture of well cooked
beans in the control is SOminutes as determined by penetrometer reading
and subjective testing, whereas this is 35 minutes for beans cooked in papain
solutions.

The cooking times to give the same yield forces as that produced by
cooking the control for SOminutes i.e. 0.42kg/m have been estimated in
Table 21. Cooking time is halved by about 250 ppm of papain. Thisisdue
to the proteolytic activity of papain. [Omole, 2003].

This is very important in a country like Nigeria where firewood
constitutes the main fuel used in rural areas. This reduction will minimize
the depletion of forest resources. It is worth noting that papain occurs
naturally in unripe pawpaw fruits and leaves.
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Table 21: Effect of Papain on Optional Cooking Time of Cowpea

Cooking Cooking Organoleptic | Water Yield |Initial P"| Final PH
papain, | time quality absorption,| Force

ppm minute % kg/m

0 0.5 LBS 180.69 0.42 6.7 6.9

100 35 BS 154.40 0.31 6.5 6.7

200 35 BS 147.88 0.33 6.7 6.9

300 35 BS 154.13 0.21 64 |65

400 35 BSM 454.64 0.51 63 6.7

LBS: Light brown and soft; BSM: Brown soft and mustly; Values are means of 4
determinants; 6.3 +0.12. [Omole, 2003].

Piliostigma Thonningii Leaves contain Antilipidaemic and
Anticholesterolaemic Substances.

M. Vice Chancellor, Sir, cardiovascular diseases and related disorders are a
major cause of mortality both in man and woman all over the world [Smith,
2004]. They are commonly characterized by high levels of total cholesterol,
triglycerides and low-density lipoprotein cholesterol in the serum.
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Increased total cholesterol and more significantly LDL-cholesterol in
the serum have been implicated in the etiology of cardiovascular disease
and are seen as primary risk factors [Edijalaand Asagab, 2005].

Also, high level of lipid in the blood have been associated with
hypertension and lipid peroxidation [Recknagel et al, 1983]. Orthodox
medicine, through generally preferred and acceptable is very costly and is
only affordable by a small proportion of the populace in developing
countries. Traditional medicine on the other hand is affordable and much
relied on all over the world [O’brein, 2004; Leckridge, 2004].

This explains why 80% of our people patronize traditional medicine
which involves the use of plant extracts. According to WHO, about 80%
of folks in developing countries depend mainly on traditional medicine for
their primary health care and about 80% of such traditional extracts
[Farnsworth, 1988].

Some commonly consumed herbs have been reported to promote
reduction in blood lipid [Perez, Canal and Campillo, 1999; Gignarella,
Nastasi and Cavalli, 1996; Adebayo, Aliyu and Gatsing, 2006]. P thonnigii
which is an under-exploited leguminous plant that belongs to the family
leguminosae caesalpiniodae, a family that comprises of trees, shrubs. The
tree is perennial in nature and its petals are white to pinkish in colour,
produced between November and April [ Jimmoh and Oladjji, 2005]. Its
various organs: root, bark, seed and fruit have been used for various
traditional medicine.

In this study, the concentrated aqueous extract of the leaves of piliostigma
thonningii was used and administered to the treated ratsat the rate of 0.2g/kg
body weight and 0.4g/kg respectively body weight for 140g while the control
rats received normal salic daily for 14days. The result obtained in this study
suggests that piliostigma thonningii leaves may protectagainst accumulation
of cholesterol and triglycerides in the blood [Ighodaro and Omole, 2011].

This may be useful in the treatment or management of atherosclerosis
and coronary heart disorders. However, it is strongly recommended that the
use of plant extract should be within the limits that are non-toxic to body
cells and tissues preferably between 200 and 250 mg/kg of body weight.
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Hepatotoxicity Level of Cajanus cajan

The toxicology of medicinal plants and extract their products is an
importantand integral part of the early and late phase of drug development
[Gamaniel, 2000]. Documented information on toxicity and side effects
associated with most plants used in ethno medicine abound. Cajanus cajan,
ropularly referred to as pigeon pea (English) and otile (Yoruba) in Nigeria
belongs to the botanic family Fabaceae and grows in the forest and savannah
regions of the world. The different part of the plant is widely used to treat
various kinds of diseases, either alone or in combination with other herbsin
many African countries.

Some of the medicinal uses of Cajanus cajan include treatment of cough,
coronary heart, diseases, intestinal disorders, jaundice and bronchitig
[Morton, 1976; Duke, 1981]. It is also used as antihelmintic sedative and
in child delivery. Aqueous leaf extract of cajanus cajan when consumed by
pregnant women especially in southwest, Nigeria aids easy delivery. Cajanus

- cajan leaf extract has also been reported to induce uterine contraction in
rats [Olatunji-Bello et al, 2002].

Its hypoglyceamic, anti sickling and antiplasmodial properties are well
documented [Giri et al, 1987; Ogodaetal,2002; Duker-Eshun et al, 2004].
The furtherance of information on the biochemical and toxicological
components of this important medicinal plant necessitated this study on the
effects of Cajanus cajan aqueous leaf extracts on serum amino transferase,
alkaline phosphatase and electrolytes concentration of rats. The result of this
study showed that the aqueous leaf extract of Cajanus cajan at 0.5g/kg and
1.0g/kgbody weight doses caused asignificant increase in ALP concentration
when compared with the control.

Significant increases were also noticed in the serum concentrations of AT
when compared with the control. However, the mean concentrations of
Potassium, sodium, bicarbonate and chloride was remained within the normal
physiological range. The present study showed that the aqueous leaf extract
of Cajaus cajan has the potential to be hepatotoxic when consumed ata daily
dose of 0.5g/kg of body weight or more for 14 days. On this basis, it is
strongly recommended that lower dosage be considered in the local use of the
plantleafextract for treatment of ailment.
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Antidiabetic Effect of Parinari polyandra Seed Extract

Diabetes Mellitus (DM) is a chronic metabolic disease which either results
from deficiency in insulin production by the pancreas or inability of the
insulin produced to bind effectively toits receptor on the cell surface. Either
of these conditions leads to accumulation of glucose in the blood
(hyperglycemia) and often imparts negatively ona number of organs in the
body, especially in blood vessels.

Micro-vascular and macro-vascular complications are readily seen in
diabetics [Brownlee, 2001; virella-Lopes and virella, 2003;]. The
complications associated with diabetes are not likely unconnected to
oxidative stress induced by hyperglycemia which overcomes the body
natural antioxidant system. In the later stage of diabetes, lipid metabolism
is affected and seen as hyperlipidemia and hypercholesterdemia which are
risk factors in atherosclerosis [Ross, 1999: Schwarts, 2006].

There is also the probability of liver damage due to increased gluconeo
genesis and ketogenesis [Felig and Ohman Chau, 1970]. The increase of
diabetes is still on the rise and is estimated to be over 150 million cases
worldwide [Wild, Roglie, Green, Sicree and King, 2004). There is yet no
effective cure for diabetes and the available drugs and insulin currently used
in management of the disease are associated with several undesirable side
effects [WHO, 2002)]. Besides, they are not affordable by low-income
earners. All these facts have led to research into plants with hypoglycaemic
properties, which can be employed in the management of diabetes.

Several species of medicinal plants used in traditional treatment and
management of diabetes worldwide have been evaluated and generally plants
rich in alkaloids and flaronoids have been observed to possess hypoglycaemic
properties [Brai, Odetola, and Agomo, 2007).

Phytochemical screening of Parinarri polyandra seed extract reveals
the presence of flavonoids, tannins, saponin and glycosides [ Vonglau etal,
2004). In light of traditional anti-diabetic claim on this plant, therapeutic
effect of coconut water extract of Parinarri polyandra seeds on fasting blood
sugar level and serum biochemical indiceson alloxan-induced diabetic rats
was investigated. The results revealed that rats treated with parinarri
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polyandra seed extracts expressed significant (pd” 0.05) decrease in the
level of ALT, AST, TAG, Total cholesterol, LDL with slight increase in
HDL as compared with diabetic control rats.

The data obtained from the current study indicate coconut water extract
of p.polyandra has anti-diabetic, anti-lipidemia and anticholesterolemia
potentials. Hence, its local use in the management of diabetes should be
encouraged.[Ighodaro, Omole and Odunaiya].

Table 22: Blood Glucose Levels of Normal Alloxan-induced (150mg/
Kg Lp.) Daibetis Albino Rats (Treated and Untreated) on the 3
and 7th Day of the Experiment.

Group Pre-Treatment Blood Glucose (mmol/L)
Treatment Day 0 Post Treatment
Day 3 Day7 % A

Normal control 3.82+0.18 3.80+0.21 |3.81%0.12 | -0.26
(2ml saline)
Diabetic control 29.46+1.03 33.21£1.1 |38.11x1.3 [ +29.4%
(untreated)
Coconut water 30.3+0.81 32.09+£0.56 [21.32+0.76 | -29.6**
extract of
P.polyandra
seed (2ml)
Coconut water 29.11+0.43 29.24+0.12 [28.62£0.27 [ 2.1
only (2ml)
Glibenclamide 32.06+0.89 22.06+0.54 [18.35+0.31 | -42.7*
(Smgkg™)
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Peeling of Carrot Enhances Ascrobic Acid Content, Carrotene
Content and Colour of Carrot Wine

M. Vice Chancellor Sir, the foods we eat in their natural state contain anti-
nutritional substances which must be removed or destroyed in order to
make them palatable, digestible and make nutrients available for use in the
body. Traditional processing methods like pecling, fermentation and heat
treatment have been employed in achieving these objectives. :

In the processing of carrots for wine making, pecling of the carrot tubers
before juice extraction was found to significantly (Pd” 0.05) increase the
ascorbic acid content, carotene content and colour intensity of wine from
carrot when compared with wine from the control (unpeeled carrot tubers).

Peeling removes peroxidaseand catalase which destroy ascorbic acid in carrot
tubers. [Omole, 2005]. ;

Table 23: Comparative Physico-chemical Properties of Wine from
Peeled Carrot Juice and Wine From Unpeeled Carrot Juice

Analysis Wine from peeled Wine from unpeeled
' Carrot juice Carrot juice

Alcoholic

(% by volume) 2.0 2.0

Sugar (g/100ml) 0.0 0.0

Specific gravity 1.003* : 1.002*

Sugar free extract :

(g/100ml) 2.0° 2.5°

Total acidity

(g/100ml) 0.096 ' 0.144*

Volatile acidity /

(g/100ml) 0.002"

Fixed acid /

(g/100ml) 0.094*

Titratable acidity

(% Lactic acid) 0.11%

pH 5.07*
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Ascorbic acid

(mg/100ml) 2.60° 1.30*
Carotene

(mg/100ml) 11.0¢ 10.50¢
Colour intensity

(530mm) 0.72* 0.69*
Ash (g/100ml) 1.5 2.08"

Values are means of three determinations
Values in the same row with same superscript do not differ significantly

(pd”0.05) [Omole, 2005].

Dietary Fibre and Health: Hypo-cholestrolemic Effect of Soluble
Dietary Fibre

Excess consumption of eggs especially the yolk has been implicated in
hyperlipidaemia. Conversely, soluble dietary fibres probably due to their
ability to bind free lipid molecules in the small intestine before absorption
into the blood, appear to play an important role in protecting against
hyperlipidaemia [ Wardlaw and Smith 2008].

This study was undertaken to evaluate the comparative effects of selected
sources of fibres: apple, oats and wheat bran on serum lipid profile in
physiologically normal wister rats. The animals were divided into four
groups and each group fed with egg yolk, oats, apple and wheat bran.

The result obtained showed that the group fed with oats had the lowest
level of total cholesterol, low density lipo protein (LDL) cholesterol,
triglycerides, as well as the highest level of high density lipo protein (HDLO
cholesterol. On the contrary, the group fed with egg yolk showed the highest
level of total cholesterol, low density Lipoprotein (LDL) cholesterol,
triglycerides, as well as the lowest level of HDL cholesterol.

There were no significant differences (P>0.05) between oatsand apple
in their effects on blood lipid profile of wister rats. Wheat bran being an
insoluble dietary fibre, had less significant ( p< 0.05) effect on the blood
lipid profile when compared to oats and apple [Omole and Ighodaro, 2013).
Soluble fibres bind to cholesterol in the small intestine and prevent it from
beingabsorbed [Wardlaw and Smith, 2008].
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9%

Table 24: Proximate Analysis of Apple, Oats and Wheat Bran

Diet Moisture| Protein | CrudeFat| Crude Ash(%)| Carbohydrate
(%) (%) (%) fibre % Y%

Oats 3.1+£0.7 | 11.3x1.0| 1.5+0.6 93+2.1] 4.3+1.4| 70.5+1.8

Apple 4.5+1.2 | 15.2+1.5]1.3+0.8 7.1+£2.7] 1.4+0.5] 83.1+1.1

Wheatbra 11.2£0.0 | 15.241.5)3.5+1.2 9.9+1.7| 5.1x£1.4| 55.3+£2.6

[Omole and Ighodaro, 2013].
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Antimicrobial and Antioxidant - Vitamin Profiles of Piliostigma
Thonningii Leaves (Nigeria Species)

Increased awareness of the significance of medicinal plants and their
contribution to nutrition and health of individuals and communities has
necessitated the need for knowledge of the food nutrients and
phytochemicals present in the various parts of different plants. The
phytochemicals contained in plants are largely responsible for the definite
physiological action they exert on the human body [Ighodaro et al 2009]
and their nutritional value is determined by the food nutrients they contain.
Piliostigma thonningii leaves have been evaluated through its proximate
analysis and found to be rich in antioxidant vitamins C, E and carotenes
which are important in protecting the body from oxidative damage and
subsequent degenerative diseases like cancer, arthritis, atherosclerosis etc. In
addition, the aqueous and ethanol extract possess antimicrobial properties.
These findings have lent credence to the use of this plant in folklore medicine.

Table 25: Quant:ifativcs Values of the Phytochemicals Present in
Piliostigma Thonningi Leaves

Phytochemical Amount (mg/100g)
Saponins 2.1
Alkaloids 1.2
Flavonoids 1.3
Tannins 0.8

Values are means of triplicate determinants. [Ighodaroetal, 2012].

Table 26: Antioxidant Vitamin Content of Pz'liostigma tbormingii

Leaves
Parameter Amount (mg/100g)
Vitamin C 17.80
Vitamin E 3.29
Beta carotene 12.25

Values are means of triplicate determinants [Ighodaro etol, 2012].
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Table 27: Diameters (Mm) of Inhibition Zones of Microbial Growth
Piliostigma thonningii Extract

- Concentration of P.thonningii (mgmL")
Organism -vecontrol | +ve control 25 125 | 625 3.01
Staphylococcus |0 17.50 370 | 2.00 1.00 040
aureus
Escherichiacoli |0 2240 340 2.20 1.20 0.40
Bacillus cereus 0 14.30 2.80 1.4 0.80 0.30
Pseudomonas 0 14.60 290 2.10 1.40 048
aeruginosa
Proteus mirabilis |0 12.60 320 1.80 1.10 0.35
Fusarium 0 13.80 1.40 0.60 0.40 0.20
oxysporium
Aspergillus 0 11.70 1.80 1.20 0.50 0.20
niger
Rhizous 0 12.60 1.60 1.08 0.48 0:35
nigiricans

Values are means of triplicate determinants. [Ighodaro etal, 2012].

Modulatary Effects of Chronic Ethanol Ingestion

Drugabuse, in particular that of excessive consumption of alcohol hasbecome
amajor problem in our society today, and hasbeing responsible for many sudden
deaths, breakdown of many homes, separation in marriages, cause of many
chronic diseases to mention a few.

Ethanol is the active chemical substance contained in many alcoholic
beverages and drinkslike beer, wine, gin, brandy, whiskeyand liquors. Itisa clear
and colourless liquid with a characteristics agrecable taste and small. Itis present
in varying concentration in these products and well known for its intoxicating
effect on its consumers. It is primarily metabolized in the liver (Maher, 1997)
and absorbed into the blood stream in the gastrointestinal tract (GIT) [Bode
and Bode, 1997].

Ethanol breakdown generates potentially dangerous by-products such as
acetaldelyde and highly reactive molecules called free radicals and reactive
oxygen species (ROS), which are capable of attacking cell membrances and bio-
molecules like DNA, protein, fats [Lindros, 1995; Balkametal, 2001 ].
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Studies have shown that Alanine amino transferase (ALT), Asparate
‘amino transferase (AST) gamma glutamyl transferase and alkaline
phosphatase (ALP) which are physiological and drug metabolizingenzymes
located mainly in the liver are often used as markers of liver functions and
soft tissue damage. Our study revealed that there was an increase in the
blood plasma levels of these enzymes by 87.8%, 105.82%, 82.24% and
78.34% respectively with a concomitant reduction in their hepatic
concentrations: ALT by 36.27%, AST by 47.73%, GGT by 41.34%, ALP
by 35.17% in male wister rats administered with ethanol in a dose of Sg/kg
body weight [Ighodaro and Omole, 2009)].

This respective rise and decrease in the plasma and hepatic levels of
these enzymes may be attributed to damaged structural integrity of the
liver, which resulted in the leakage of these enzymes from the cytosol into
the blood stream [ Vermaulen et al, 1992; Uzun et al 2005].
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Alcohol Activates Free Radical Generation, Reduces the Level of
Endogenous Antioxidant System in the Body and Body Weight Loss
Our studies on chronic ethanol administration to wister rats at a dosage of
5g per kilogram body weight also revealed that there was loss of body weight
in rats treated with alcohol when compared with control animals. This was
due to poor digestion absorption, storage, utilization and excretion of
essential nutrients such as vitamins, minerals and protein [Gruchov et al
1985; Lieber 2003].

Alcohol impairs nutrients absorption by damaging cells lining the
stomach and ingestions, and disabling transport of some nutrients into the
blood [Freinman, 1998). Alcohol also inhibit breakdown of nutrients into
usable substances, by decreasing the secretion of digestive enzymes from
the pancreas [Korsten, 1989].

There was also an increase in the level of Malondialdelyde (MDA)
observed in the various target organs due to generation of free radicals
which causes cellular damage on cell membrane, protein and lipids.
(Ighodaro and Omole]. The level of both enzymatic and non enzymatic
endogenous antioxidant systems are altered as evidenced by significant
decrease in reduced glutathione (GSH) level and concomitant increase in
hepatic GST activity observed in this present study [Ighodaro and Omole,
2009)].

(GST - Cutathione — S — Transferase) This study confirms that chronic
alcohol consumption activates free radical generation [ Cederba, 200 1]and
reduces the level of endogenous antioxidant system in the body.

Future Plan

Some of the observed effects of those local herbs are due to some active
ingredients in each herb. Our study of these herbs would not be complete if
no effort is made to identify these active ingredients. To this end, a
comprehensive study will involve identification and characterization of
the active constituents of these herbs so as to develop novel plant drugs
from them. Some of the areas of breakthrough are expected to be patented
with a view to encouraging Nigerians to pick up these inventions and thus
contributing to national growth and development.
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Conclusion

Vice Chancellor Sir, Ladies and Gentlemen, I have in this lecture discussed
the role of free radicals and Reactive Oxygen species in the aging process.
Many studies have shown tha free radicals and Reactive oxygen species
have a role to play in the aging process. These highly reactive molecules are
byproducts of severed steps in the mitochondrial electron transport chain.

Since the body must continue to use O, for life to continue, oxidative
damage caused by these byproducts of metabolism will continue. Your
body therefore needs plenty of antioxidants to defend itself against the
assaule of free radicals on healthy cells. The naturally occurring endogenous
antioxidants, superoxide Dismutase [SOD] and catalase are responsible for
lowering the level of these reactive oxygen species in the cell. However, this
system is not 100% effective, hence the body needs the antioxidants
vitamins. Vitamin C, E, and carotenoids, Glutathione systems to protect
endogenous antioxidants and thus limit oxidative damage in the cells. This
demonstrates the dependence of man on plants, and the missing part of
Gods plan for our healthy living.

Mr. Vice Chancellor, Sir, Distinguished Ladies and Gentlemen, that
you may enjoy an extended life expectancy, the following are my
recommendations:

i Eatmore of fruits and vegetables because the most effective antioxidants
come from the food we eat.

ii. Engage in calorie restriction by cating a low-calorie diet since a low
calorie diet extends median and maximum life expectancy.

iii. Take to daily physical exercises as the importance of daily physical
exercise in health cannot be over emphasized. -

iv. Avoid smoking, exposure to pollutants, fried foods, poison. All these

promote and produce free radicals. b
V. Avoid exposure to ionizing radiation to prevent radiation toxicity in

cellsand damage to cell components, especially DNA, proteins. Workers

who operate equipment emitting ionizing radiations, should wear
protective garments that can absorb the radiation. Instrument that
measure the exact quantity of radiation coming in contact with the
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body should be used also to determine the minimum amount of

radiation which the body is exposed to, in order to ascertain thatitisat

asafe limit. '
Vice Chancellor, Distinguished Ladies and Gentleman, I wish to use this
moment to appeal to the Federal Government to have a re-think on her
proposed Nuclear energy plants for nuclear energy, considering the huge
challenges that are likely to be faced in the management of the nuclear
waste. We should learn from the experience of Russia in the Chernobyl
nuclear disaster of 1986: the Japanese experience of 2004 when the nuclear
wastes and discharges find their way into the food chain of the inhabitants
where the nuclear plants were sited.

The victims of Chernobyl nuclear waste disaster are still nursing
the cancer, and there is a high probability of the effect being replicated in
the genes of future generations. The Question is, can we afford to manage
the nuclear waste when our railway systems are ineffective and old?
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