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"The famine was over all the face of the earth and Joseph opened all the 
storehouses, and sold to the Egyptians. And the famine became severe 
in the land of ELgypt. So all countries came to Joseph in Egypt to buy 
p i n ,  because the famine was severe in all lands" Genesis 41 56-57, The 
Holy Bible, New King James' Version. 

PREAMBLE 

Mr. Vice Chancellor, Sir, Distinguished Ladies and Gentlemen, every 
voyage must have a terminus a quo and a terminus ad quem. I embarked 
on thls journey as a ship-boy in 1977 when I came to Ife as a first-year 
student. I had taken the Concessional Entrance Examination for admission 
into the preliminaj class at the then University of Lfe the previous year. I 
received all my formal training here in this university leading to the award 
of the Bachelor of Science degree in Food Science and Technology in 
1982 and a Doctorate inAgricultura1 Engineering in 1997. 

Having qualified as an able-bodied seaman in 1982,I continued the sail as 
a crew member in 1984 when I joined the services of this university as a 
Graduate Assistant. I rose through the ranks until a Chair was established 
for me in 2003 in the Department of Food Science and Technology. It is 
this Chair that I am inaugurating today. 

Looking back now, I cannot but give thanks to my creator for sparing my 
life till the dawn of this day. I am also gratefid to the founding fathers of this 
great university for building an institution such as this that continues to 
nurture talents even in a highly anti-intellectual environment like ours. I see 
this occasion as an opportunity to give back to society just a bit of what 
society has given me. 

Mr. Vice Chancellor, Sir, I come fiom a department with a rich tradition. 
Late Professor G R. Howat of the Department of Food Science and 
Technology delivered the first ever inaugural lecture in this great institution 
on 30"' November, 1971 (Inaugural Lectures Series Number 1). The 
lecture was titled "Not by Bread Alone" (Howat, 1971). Since then. 



there have been three other inaugural lectures fiom the department. This is 
the fifth time that a Chair has been inaugurated in the department. 

In this lecture, I have chosen to talk about the place and contribution of 
my field of study to national development and human c i ~ t i o n  This will 
be illustrated with some of my published and unpublished work, and other 
key publications in my areas of competence and narrow specialization. I 
will also highhght some of my career milestones with their respective national 
and international significance. The lecture concludes with my reflections 
on possible internally-driven strategies, including strategic resource 
investments requred to enhance food and national security, alleviate poverty, 
and foster accelerated economic development in Nigeria 

THE D;IM;FNSIONS OFFOOD SCIENCE AND TECHNOLOGY 

Broadly defined, "Food Science and Technology" is "the scientific study 
of the intricate nature and properties of biological food materials and the 
application of the knowledge so derived in their breeding, cultivation 
(rearing), harvesting (slaughtering), storage, selection, processing, 
packaging, warehousing, transportation, distribution, merchandising and 
marketing, in such a way as to preserve or sometimes enhance their 
attribute components of quality so that they get to their eventual consumer 
in a safe, convenient, and hygienic condition. 

Food Science and Technology is thus an interdisciplinary field of study 
which overlaps generally with several other knowledge areas, but principally 
with Biology (Mxrobiology), Chemjstry (Biochemistry), Physics, Nutrition, 
Mathematics (Statistics) and E n g i n h g  (Murano, 2003). For this reason, 
Food Science and Technology is not a traditional scientific discipline, but 
rather an application or combination ofthese other disciplines. For instance, 
Biology is the foundation that is needed to understand the changes that 
occur during processing, storage and handling of foods. Living organisms 
such as bacteria, yeasts and molds produce desirable and undesirable 
effects in food materials. An understanding of Microbiology is therefore 
needed, to enhance the desirable consequences and eliminate undesirable 
ones. Genetics, a branch of Biology is the foundation for Food and 
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Agricultural Biotechnology. That is the aspect of Food Science dealing 
with genetically modified (GM) foods. 

Chemistry is the basis for understanding the molecular structures of 
biological food materials and the type of (deteriorative) changes to which 
they are predisposed. Since these are living tissues, an understanding of 
the chemistry of living systems (Biochemistry) is very important. Several 
topics in Physics are important to the Food Scientist. For example, physics 
of the electromagnetic energy spectrum is the basis for understanding not 
only food color, but how the microwave oven works, and also the use of 
ionizing radiations for food p m a t i o n .  Engineering principles in areas of 
thermodynamics, reaction kinetics, and transport phenomena are applied 
to food processes and food processing equipment. And since engineering 
is quantitative in nature, the Food Engineer must have a full grasp of 
mathematics. Processing and other manipulations carried out impact on 
the food constituents, and because the science ornutrition deals with the 
effects of food when consumed, a working knowledge of nutrition is 
essential to a successfd study of Food Science. 

Traditional and Emerging Domains of Food Science and Technology 

Arising from the foregoing, it is necessary for me to state, even if only for 
the sake of formality, the major benefits derivable fiom the study of Food 
Science and Technology and the activities of Food Scientists and 
Technologists. The most obvious role of Food Scientists is to eliminate 
food wastages by processing perishable agricultural materials into stable 
intermediate or end products. This activity ensures that large excesses of 
foods produced at the peak of the harvest season are available all-year 
round. The second role is to provide for convenience in foods. As more 
and more homemakers work outside the home as a direct consequence 
of urbanization and changing lifestyles, the need for these convenience 
items becomes amplified. Third, the mass production techniques involved 
in industrial manufhctue of foods ensures that only a small .fraction of the 
population is saddled with the daily task of food preparation and or 
processing, thus freeing a substantial proportion of the population to carry 
on with the other tasks of nation building. The fourth reason is to ensure 



variety and novelty in food supply. As the saying goes, "variety is the spice 
of life". By ensuring variety and novelty in food supply, the food needs of 
the society are berter satisfied. Finally, Food Scientists are involved in the 
search for food from unconventional sources, such as dried cells of 
beneficial yeasts for use as single cell protein (SCP) and processing of 
leaves into edible protein foods. 

Mr. Vice Chancellor. Sir, each of the roles enumerated above fiom the 
first to the last corresponds roughly with the progressive stages of national 
development and also human civilization. At one extreme end of the 
spectrum of development are those underdeveloped nations still strugghg 
with the basic tasks of life sustenance such as providing enough food for 
the masses, while the developed ones have more than enough to eat, and 
are in fact spoilt for choice from a wide array of manufactured ready-to- 
eat (RTE) meals. The cumulative progressive advancement of highly 
developed nations through each of those stages of development represents 
the entire gamut of change by which entire social systems move away 
from conditions of life widely perceived as unsatisfactory, towards 
conditions of life regarded as materially and spiritually satisfjmg (Goulet, 
197 1 ; Todaro, 1985). My brief foray into the area of Development 
Economics above has implications for Nigeria's economic blueprint 
otherwise known as Vision 20:2020, which is aimed at placing Nigeria 
among the biggest 20 world economies by year 2020. I shall talk about 
this before the end of this lecture. 

The domain of Food Science is never static. The attacks on the World 
Trade Center on September 11,2001 have raised awareness about the 
possibility of deliberate contamination of food supplies. Concern about 
such "food bioterrorism" intensified following the discovery of traces of 
spores of Bacillm anfhracis (causative agent of anthrax) in the mail system 
in the United States shortly after the attacks. The prevention of such acts 
of food supply terrorism falls under a new area of Food Biosecurity. 

Activities of Food Scientists and Food Technologists 

It may be quite obvious by now that it will be very nearly impossible to 
define Food Sciencz and Technology in a way that will be acceptable to 
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all relevant stakeholders. I am acutely aware of this fact. Further, as a 
teacher, I know that definitions sometimes do not contribute sufficiently to 
an understanding of a subject matter, and that in situations whae definitions 
are restrictive; more light can be shed on the subject by way of examples. 
My earlier definition of the term "Food Science and Technology" and the 
ensuing discussion on the domain of Food Science and Technology will 
now be illustrated with specific examples. 

First, knowledge of Food Science is employed in military feeding (that is, 
in the manufacture of militaq rations), thus Food Science is a science of 
warfare. Second, Food Scientists deploy their expertise for humanitarian 
missions such as the Oil-for-Food Programme brokered by the United 
Nations (UN) in the aftermath of the Gulf War in 1991, when Iraq was 
allowed to sell limited quantities of oil to meet urgent needs like foods and 
medicines. Thus Food Science is a science ofpeace. By the way, one of 
my former teachers in the Department worked with the UN World Food 
Programme (WFP) as a special consultant on the Oil-for-Food hgramme 
in Iraq. Third, Food science is involved in feeding in times of disaster, as in 
air-dropping of specially processed and packaged food rations for victims 
of earthquakes, floods and other natural disasters; so Food Science is a 
science of mercy. Fourth, Food Science is involved in developing cheap 
sources of protein which are used to supplement the food of malnourished 
children, often from humble backgrounds. So Food Science is the science 
of the poor. Fifth, Food Technologists have played vital roles which were 
crucial to the success of space programmes starting fiom John Glenn's 
mission to orbit the earth in 1962, through the early days ofProject Menmy 
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(when space flights lasted from a few minutes to a f i d  day) and the Gemini 
and Apollo missions (of 1965 and the 1970s respectively) and to the 

* 
present day International Space Station. Thus, Food science is not only 
an exotic science; it is also a science of the affluent. 

On this note, 1 want to highlight some of the problems faced by astronauts 
in space, and how the application of the knowledge of Food science has 
been and could be helpful. These problems have to do with the unique 
microgravity environment (or weightlessness), feeding under extremely 
difficult and adverse conditions, limited space, limited weight (especially 



of refigeration and cooking equipment), and special dietary requirements 
dictated by the stress and physical inactivity of the mission (NASA, 1999). 
A microgravity environment is one in which gravity effects are greatly 
reduced such that the spacecraft and all its contents including the human 
cargo are in a state of free-fall. Microgravity occurs when a spacecraft 
orbits the earth. Thus any food that is not properly handled floats in the 
spacecraft and does not drop to the floor because the floor is falling too. 
Such floating objects constitute hazards to crew and equipment. Thus due 
to microgravity, the first astronauts in space during the mercury era had to 
feed on dehydrated foods packed in special pouches, which had to be 
rehydrated with water at the right temperature fiom a water gun. Not only 
that, the food had to be thoroughly mixed inside the container prior to 
consumption via atube. Weightlessness was the reason for the feeding 
tube because any piece of food that gets loose in the craft would float and 
constitute a hazard. Microgravity also causes eating utensils to float away 
unless they are secured to magnets on the food tray when not in use. 
Microgravity and it attendant effects thus have an enormous impact on the 
development of space foods, their packages and other food system 
requirements. 

Weight constxaint with respect to food canied into space during the Gemini 
and Apollo missions was the main reason why several Food researchers 
and companies developed highly compressed food bars having structural 
strengths comparable with any of the composite materials used for the 
construction of spacecrafts. Some of these materials include compressed 
freeze-dried peas. The idea was that these edible materials could be used 
as material of construction for the spacecraft, and could also double as 
food rations such that astronauts could feed on parts of the craft after 
landing. Aleading aircraft manufacturing company held a patent on this in 
the early 1970s (Potter, 1978). 

With advances in the coating of bite-sized foods with gelatin (to control 
mbling) ,  development of shelf-stable semi-moist or intermediate moisture 
foods 0, and special food packages or packagmg materials, the feeding 
tubes were jettisoned in subsequent missions. The status of research in 
this area is such that the types of foods consumed by astronauts are no 





BEVERAGE RESEARCH IN THE DEPARTMENT OF FOOD 
SCIENCE AND TECHNOLOGY (OBAFEMI AWOLOWO 
UNIVERSITY) 

Mr. Vice Chancellor, Sir, it is important for me to describe the situation in 
the ship in the years leading to my qualification as an able seaman in 1982. 
This is very important to an understanding of my voyage around the world 
of food prior to the detour via the pathway of Engineering. Research in 
the Department was vibrant at that time in all specializations. However, no 
area of research held as much interest for me as Beverage research. This 
was due in part to the fact that almost every researcher in the Department 
had an ongoing research interest on beverages irrespective of their area of 
primay focus. My teacher in Cereal Chemistry for instance, was interested 
in "Kunun-zaki", a cereal-based beverage popular in Northern Nigeria. 
Another of my teacher, though basically interested in Food Microbiology 
and Biotechnology, had more than a passing interest in "wines" h m  tomato 
and some locally fermented beverages such as "agadqdi" h m  ovenipe 
plantain 

The busiest of them all was my late teacher whose specialization was 
Dairy Technology with primary focus on local unripened cheese otherwise 
known as "warankasi". This great teacher of mine set up an ambitious 
sorghum malting plant in the Department and went on to produce lager 
beer fiom the grains malted in the plant. And for good measure, he held a 
number of foreign patents in this area. So confident was he about his 
innovation, that he sent the malted sorghum grains to GermaTly (a Eu~~pean 
country with a great &wing tradition) for brewing trials. As aresult of his 
exploits in this area, aNigerian businessman and a foreign technical partner 
(fiom Germany) entered into an agreement to start a brewery in Ilesha. 
This project was at an advanced stage when it was aborted by the sudden 
demise of the Nigerian businessman. 

That said, most of the credit for my interest in beverage research must go 
to where it rightly belongs, that is to my teacher in Food Chemistry. Of 
course his teaching and research were squarely and firmly located within 
the domain of Food Chemistry. His lectures were thoroughly captivating. 



JY DYPLPT31ENT OF FOOD 
;Y (OBAFEMI AWOLOWO 

~t for me to describe the situation in 
ification as an able seaman in 1982. 
ling of my voyage around the world 
nway of Engineering. Research in 
: in all specihtions. However, no 
for me as Beverage research. This 

every researcher in the Department 
:vcwes irrespective of their area of 
?emistry for instance, was interested 
:rage popular in Northern Nigeria. 
Ily interested in Food Microbiology 
sing interest in "wines" h m  tomato 
s such as "agdqdi" h m  overripe 

teacher whose specialization was 
on local unripened cheese otherwise 
:acher of mine set up an ambitious 
ment and went on to produce lager 
nt. And for good measure, he held a 
.ea. So confident was he about his 
hum grains to Germany (a European 
I) for brewing trials. As a result of his 

1 

ssrnan and a foreign technical partner 
eement to start a brewery in Ilesha. - 
e when it was aborted by the sudden 

Iterest in beverage research must go 
my teacher in Food Chemistry. Of 
e squarely and firmly located within 
:ctures were thoroughly captivatkg. 

I was particularly interested to learn from him that the colour of cola- 
based carbonated soft drinks is due to a colour reaction following the 
mixture of the two cola concentrates. Further, phosphoric acid is vital for 
the colour reaction. That is the simple reason that phosphoric acid is always 
present in all cola-based soft drinks. He supervised the production in the 
Department, of a wide range of fhit drinks notably papaya nectar (pawpaw 
raw juice and pulp), orange and pineapple cordials (strained orange and 
pineapple juices) and mango squash (mango juice with suspended solids) 
which were exhibited at s e v d  tmde fairs, notably the Kaduna Inkrmhonal 
Trade Fair in 1979, and also at the Joint Ondo, Oyo, and Ogun Trade 
Fair in Akure in 1980. 

This, in a nutshell, was the situation in the ship around 1984, when I joined 
the services of the University. So quite naturally, I started my research 
career on beverages, but with a focus on soft drinks and more specifically 
cola-based beverages. My major concern at that time was to redress the 
heavy dependence of the Nigerian beverage i n d m  on foreign-held patents 
and technology. E s  dependence meant that the bulk of the profit in the 
Food and Beverage sub-sector of the Nigerian economy was "offshored". 
This capital flight, which continues till the present day, is due to the fi-anchise 
agreement between foreign companies which own rights to formulae and 
trademarks and the indigenous companies which merely install the plant, 
produce according to specifications and market the products. I therefore 
set out to demonstrate that acceptable soft drink concentrates can be 
developed fiom locally available raw materials. 

My first work in this area was on the development and evaluation of a 
cola-based carbonated soft drink. (Ogundiwin and Omobuwajo, 1990). 
The highlight of this work was the novel concentrate formulated fiom a 
flavor base containing varying proportions of extracts of kola nut, ginger 
rhizomes and essential oils obtained from lemon grass and leaves of a 
flowering culinary herb (Ocimum gratissium) know locally as "eflirin". 
The quality indices of the experimental product compared favourably with 
those of two competitive brands, namely Coca-ColaR and Pepsi-ColaR. 
The data from this and other related studies, inclurlmg extensive comparative 
evaluation of consumer response, indicated that an acceptable cola-based 


































































