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1.0 INTRODUCTION
The Food Processor ~GIRL™

The quest to participate 1 the provision of comfort in food issucs
sprang up in me many years ago, precisely at the age of'six. As a little
girl then [ wondered why my mother should be buying crystal sugar
(cubes) in the market when we had sugar cane plants inour furm. So
seeretly [ planned on how to help. and to give my mother a surprise by
providing sugar for the tunuly, Then, one day I harvested our sugar
cane plant, and the processing began. 1 ground the stems, extracted
the juice and started to botl. My greatest disappointment came when
the juice dried up and the paste flakes became brown in colour
instead of white ke the commercial ones. T was not satistied with
my product because it was brown i colour. It was a pruful situation
for me as my plan to manutacture sugar cubes for my fanuly wis not
successtul and no one could otter me the reason why [ did not
suceeed. However, | licked my brown sugar paste and hoped to get
the answer e tuture.  Similar incidences followed up one alter
another, eventually Teading o my choce ol Food Scrence and

Technology as course of study in the University.

2.0 ORIGINOFFOOD PROCESSING

Some public opimons on *processed foods™ i the media mternet
seem Lo suggest. by and Targe. that processed foods are harmitul to
health and should be avoided, Why have processed toods garnered
such eriticism? Letme firstolall shed some light onthe ongim ol tood

processing and why foods are processed.

Food processing dates back 1o the prehistorie times, when food
processing mvolved fermenting, sun drving, salting, and various
types of cookmg, such as roasting, smoking, and steaming. These
were often referred to as “crude”™ methods of tood processing.
Modern food processing technology emerged m the 18th and 19th
centuries essentially to serve military needs. In the 1790s, Napoleon
Bonaparte oltered a prize to the scienust who could develop best



wiays 1o preserve foods for the armies of France; the competition
prompted the discovery of sate canning und hermetic bottling
practices by Nicolas Appert in 1809, Although mitially expensive
and somewhat hazardous due to the lead used in cans, canned goods
would later become a staple around the world.  In 1864, Louis
Pasteur discovered a means of preserving the quality of wine, beer,
and milk via heating, the process which was later known as
Yasteurization (Ensminger, et /. 1994) was named after him. In the
20th century, World War 11, the space race and the rising consumer
society in developed countries including USA  significantly
contributed to the growth of food processing with such advances as
spray drying, juice concentrates, freeze drving and the introduction
of artificial additives such as sweeteners, colourants  and
preservatives.

3.0 WHATISAPROCESSED FOOD?

Food processing involves any tvpe of value addition o the
agricultural produce. starting at the post harvest level,  Henee
*processed foods™ are defined as any foods other than raw
agricultural commodities, and can be categorized by the extent or
degree of changes occurring m the toods as a result of processimg. All
processed foods do not undergo the same degree of treatment. There
are three categories of processed foods. These are minnnally
processed food. processed food ingredients and highly processed
food. Though there 1s no universally accepted method of classifying
processed toods, it makes sense to make the distinetion between such
foods like toaster pastries. which are nehly processed: flour, which
Is a processed food ingredient; und akamu, which is gencrally
considered minimally processed. These distinetions allow fora more
nuanced discussion of processed food,

Minimally or primary processed food: Fruis, veoctables, legumes,
nuts, meat and milk are otten sold in mmimally processed forms.
Foods sold as such are not substantially changed from their raw.
unprocessed formand they retain most of their nutritional properties.




Minima!l forms of processimyg mmclude washing, peeling, slicing,
Juiemg, drymng, fermenting and removing medible parts.  Some
minimally  processed foods and beverages may be exposed to
controlled amounts ol heat. or i some cases radiation, to mactivate
pathogens. Milk, for example, 1s commonly heat pasteurized. After
purchase, consumers may cook these foods and mix them with other
mgredients as partof'thelr preparation.

Processed food ingredients: Processed food mgredients are rarely
caten alone: they are typrcally used i cooking or in the manufacture
ol'highly processed toods. Examples include flours, oils, fats, sugars,
sweceteners, starches, films, vegetable oil, margarine, and other
mgredients, o create these mgredients, starting materials such as
grams and oil seeds may be mulled. refined. crushed or exposed to
chemicals. Unlike mumimal forms of processing, these techniques
radhically change the nature of the origmal raw materials, Processed
tood mgredients tend to be nutrient-poor, and lhigh m calories
relative o the amount of vitanmins, minerals and other Key dictary
nutrients (Udcogu, eral. 2014).

Highly processed foods: Hivhly processed foods are made from
combmations ol unprocessed tood, mimmally processed food and
processed food mpredients, Many are designed with consumer
convenience m mird. They are often portable, can be caten anywhere
(while driving, workimg at the oftice or watehing V). They require
Little or no preparation. Tes plausible to assume that discussions ol
“processed foods™ in the popular media often refer to products i
this category. Highly processed toods mclude snacks and desserts,
such as cereal bars, biscunts, chips, sausage (e.g., gala) cakes and
pastries, tce cream and soft drinks: as well as breads, pasta, breakfast
cercals and infant formula, canned, salted and cured meats,

4.0  WHYAREFOODS PROCESSED?

The mam focus of processing food 1s value addition.  In a nut shell,
food processing ofters many comforts by transformation of primary
agricultural  products into what could be called “finished”



agricultural products, Sorie of the benetits of processed loods are
outlined as lollows,

Preservation: Historicallv, the most important reason for processig
foods has been to make them lust longer before spoiling When
perishable products have longer sheltlive, consumers can enjoy them
for a greater part of the vear. distributors can ship them over greater
distances, and retatlers canstock them forextended periods,

Safety: Processing and presen ing foods can niake them safer to cat by
destroying  toxins, removing  ant-nutrients and  climinating ot
inhibiting pathogens,

Variety: By moditying the flavors, textures, aromas, colors and forms
of foods and raw ingredients. tood processing can create wider
varicties b our tood supply. Gras, for examiple. can be nulled mito
flour, which ts then used to make wwide vanety of products. In 1860,

austere dicts of Seventh Day Advenusts: he and his brother Laer
founded the company that bears fus name (Lnsminger, ef al. 1994).
Today, a trip down the breaktust gisle of a supermarket reveals a
tremendous varicty of products that are derived, i part, from wheat,
riee, corn and several other grams. Breakfist cereal munufacturers
achieve these varieties by adding Navors, cooking, drving and
toasting, The shapes of cereal graims are altered by processes Tike
shredding, Quking (avening them in aoller), pulling (expanding
them with pressure) and extruding fusing high temperatures and
pressures to force slurey of grains through a hole). Changing the
qualitics of foods m these and other ways can miake products more

appealing to consuimers

Convenience: Food processing can ereate praducts that require httle
or no preparation on the part of consumers. Lxamples include baby
food, canned toods. bottied juices and ready-to-scrve cakes, cookies
and pies. Many countries of the world. mcluding Nigeria, are
urbanized more than vesterveurs which comerde with rising demand
lor processed and packaged foods: the workmg population now gets




fewer calories at home and more from packaged food and fast-food
restaurants (Onveka, er af, 2010). T
demand for convenient foods.

‘.u.d_\ retlect a growing

Nutrition: Enrichment and fortfication are two of the ways that
processing can restore or raise nutrient ley cis i {vod. Enrichment
means the restoration of some of the nutrients that are lost during
certam forms of processing, Ft'lrtlllc:lllun voes a step further; it
means adding certain nutrients above the levels that naturally oceur
in a food. [tis also used more generally to reler to any addition of
nutricnts to a food. Inthe 18305, French chemist, Jean Boussingault,
advocated adding iodine to table salt to prevent goiter (enlarged
thyroid glunds) as a way to prevent nutrient defciencies frequently
caused by 1odine deticieney (Ensminger, e al. 1994). Today, notonly
is table salt fortificd with iodine, many other foods are typically
fortificd with varied nutrients. Examples are milk (with vitamin [J)
and sugar (with vitamin A). These additions have helped prevent
nutricnt deficiencies in the general populution (FAO, 2001).

Specialty: Modemn food processing also improves the quahty of life
of people with in-born error of metabolism such as allergies,
diabetics, and other people who cannot consume some common food
clements. Examples of such foods are diet coke, Ezckiel bread and
tofu.

5.0 STATUS OFNIGERIAIN FOOD SECURITY

According to FAO (2001), food security exists when “all people, at
all times, have physical, social and cconomic access to sulticient,
safe and nutritious food to meet their dictary needs and food
preferences for an active and healthy Lifc™. Hence tood security
means that all persons will have access to culturally acceptable and
nutritionally adequate food via non—emergency sources at all times.
The implication of this definition is that food must be available to 1]1{,
people to meet some acceptable level of nutritional standards, 1r
terms of nutrients which the body needs, the possession of the means
by the people to acquire it (i,¢. access) and reasonable continuity and



consistency in its supply (Davies . 2009). Food security 1s one ol the
important conditions that must be achieved tor an individual to be
nutritionally secure and to mamtain good health. Household food
sceurity s the application of this concept to the famuly level, with
individuals within houscholds as the focus of concern. Essentially
food security 15 a phenomenon relating to individuals,

Food Sceurity addresses one of mankind's most fundamental needs
and indeed human right, namely, aceess to a nutritious and adequate
diet. The United Nations i its Universal Declaration off Human
Rights on 10" December 1948 ¢ Article 23) included food security as a
fundamental right (Eade. 1999) Human Right s detined as a
common standard of achievement for all peoples and all nations.
International human rights law has thus hirmly estabhished that
everyone has a right to adequate tood and a fundamental right to be
free from hunger. These rights are assumed to be universal, though
clearly they are not vet plobally enjoved

The three pillars of food seeurity are "avatlability of food”, "food
access” and “food use™ At the global and national levels, food
seeurity 18 expressed mainly o terms of food  available  for
consumption, but at houschold or idividual level, the emphasis
shifts from simple "availabihity ot food™ to a more complex system of
"lood access” and “tood use”. A school of thought has it that there s
cnough food m the world to feed the population but the only problem
s distribution. As at wday the problem of food distribution and
availability 15 bemg waned up by the rising trend 1 global trade.
However tood securtty should not be seen only from the perspective
ol avaitlability cither in quantitative or qualitative terms, Food
hygiene and safety should also be given mmportant consideration
orderto protect the health ot'the people,

Food, for instance, may be avatluble but the source from which the
food is processed may be unhygienic or that the chemical substances
used to produce or preserve the food may constitute a health hazard.
FHealth and safety considerations therefore become important in food
production and security. Hence there 1s also the need to address the



problem of reliability of use in food security. A key ingredient in a
sccurc food system at houschold level 1s that the consumer's
confidence that the food being eaten is safe is not betrayed. Nigeria
and indeed many other countries of the world are yet to solve the
problems of food access and food use.

The proposal and pretension of Nigeria as overcoming these aspects
ol food sceurity is atfecting our food sector development. According
to the Global Food Security Index published by The Economic
Intelligence Unit (EIU) in 2015, Nigeria 1s ranked 91st with an
average of 37.1 index among 109 countries of the world
(www.Naji.com news). The first position in the rating was held by
the US with 89.0 total score. The second, third and forth positions
belonged to Singapore. Ireland and Austria with 88.2, 85.4 and 851
indices respectively. Among Sub-Saharan African countries, Nigeria
is ranked [2th of 28 countries. The country 1s followed by Sudan,
Niger, Chad, and Zambia in that order. The first place in the region
was taken by South Africa with 64.5 index score.

The Global Food Sceurity Index is rated by the level of food sector
development considering the core issues of avatlability, affordabihity,
quality and safety across a sct of 109 countries globally. The report
observed however that for the last 4 vears, Nigeria has improved its
index by 3.2 points. Despite pretensions to the contrary, Nigeria is yet
to be completely tood secured. A country should be considered as
lood-secured when food is not only available i the quantity needed
by the population and consistent with decent hiving, but also when the
consumption of the food should not pose any health hazard to the
citizens (FAO, 2001).

0.0 CHALLENGESOFFOOD PROCESSING INNIGERIA
The largest market for processed food in Sub Saharan Africa can be
found in Nigeria where a booming urban population 1s fueling
demand for convenience foods such as pastries and savoury snacks as
well as fast foods. While the urbanization (and modemization of
urban consumer taste) and rising income are attractive prospects for



food companies, provision of nutritious healthy and well packaged
convenience food is a challenge 1o Nigerian tood processors. The
nature of the current food processing industry in Nigeria can have a
negative impact on food safety, the economy and the environment.
Addressing these problems will require concerted eftorts on the part
of” consumers, workers, busipiesses. policvmukers  and  other
stakeholders in the food sector. Some of the challenges to tackle
include the following.

6.1 Use of Artificial Food Additives

The use of artificial additives in food processing represents a salety
concern. [Food additives are substances added intentionally 1o
foodstults to perform certain technological  functions, C.g.,
sweeteners, preservatives. stabilizers|. The big challenge here is 1o
retain the nutritional value, aroma. flavor and texture of foods, and
presenting them in near natural torm with added convenicences.
Today's consumer, more than ever before, wants to have food that is as
close as possible to the natural food while ina convenient form. Since
people must depend on processed food for their daily cnergy
consumption, because of job schedules, food processing in the 21"
century must make the processed food as natural as practicable, by
climinating artificial additives.

Conventionally, in the European Union, only food additives
permitted at specified levels by European Food Safety Authority
(EFSA) are approved for use in food products. Approved additives
receive an E number (E for Lurope).  As the effects of chemical
additives are clearly known and understood. changes to laws and
regulatory practices are made to make processed foods safer. Today,
we know there is need to extend the shelt-life of both the food product
and the “food cater™ (consumer), And a fresh review of the ¢ ienerally
Regarded As Safe (GRAS)” chemicals has begun by concerned
stakcholders  (www.IFT.org food technology newsletter).  The
concern is to free processed tfood of all artificial chemicals including
trans-fatty acids. Some countries like USA and Canada have re-
evaluated the approved food additives (GRAS) and have removed

s}




preservatives with questionable safety from the list of approved food
grade chemicals. For instance, the U.S Food and Drug
Administration (FDA) has eliminated m processed foods, partially
hydrogenated oils (PHOs), the primary dictary source of artificial
trans-fat, from the list of “generally recognized as safe” chemicals
for use in human food. Companies have already started complying as
lustrated i the following excerpt.

£ H
: ]
o Pizza Hut, Tuco Bell to remove artificial ingredients. Yum
Vo Brands s the latest moa growme histoof foodservice :
companics (o announce iy plan to phase oot artificial
boomgredients. The company's Pizza Ht and Taco Bell :
:: restanrant chains will vemove artiticiad lavors and colors. E
Vo for Pizsa Hue thie vemoval will be complete by the end of ;
:: Sulvand faco :JIJ'['."I."I[".;-’['K t e traasition te he o TU.”}".'IIL'I'E'-'ll“I i
i the ond of 2005 0 For more than o veary the Pizza Hha i
Eocaiary tean hay heew workour alonesde s supplicrs to .
Sopeformidate it pienu aud remeoy g miane of the artficial '
E wdditnzes The company das alreade elimimated added
Voorans-fars and MSG. and o acnvely workone o fower the
b yodim iy pizzas The company has alrcady removed '
b additives such as BHA BT, IVPs, MSG, and |
Vo gzodicarbonamide from sty food i veceni vears
: ;
: T News Bulleting May 20015

:

Across the world rescarchers are working hard to remove artiticial
food additives in processed food. To what extent are we doing same
in Nigeria?  Are we ready to follow the new rhymes of food
processing music and free our processed food of artitictal additives?
Can we process our foods without artificial additives such as
unnatural MSG, trans-fatty acids, sodium benzoate and all other
“cosmetic™ food additives (unhealthy colorants and flavorants)? This
15 our challenge! We have abundant natural preservatives (additives)
to hamness food processing. There 1s no gainsaying that food safety
and quality, secured through eflective food quality control at all
stages of production. processing and handling, influence nutritional



well-being. And this is one of the challenges facing food processing
in the country.

6.2 Metal Contamination

Another safety concern in food processing is leaching of food contact
surfaces into food. Food processing is typically a mechanical process
that utilizes large mixing, grinding, chopping and emulsifying
cquipment in the production process. These processes inherently
introduce a number of contamination risks. As a mixing bowl or
grinder is used over time, the food contact parts of the equipment will
tend to fail and fracture. This type of failure will introduce into the
product stream small to large metal contaminants (Audrey et al,
2006). Food manufacturers have the need 1o utilize industrial metal
detectors to automatically detect and reject any metal fragment, so as
toreduce risk to consumer health,

6.3 Dictary Concern

The practices and ingredients used in some highly processed foods
raise dictary concerns,  Although highly processed toods are not
mherently unhealthy, but many foods in this category are high in
added sugar, sodium, saturated fats or trans-fats and contain little
dictary fiber. Breads and snack foods are often made with refined
grains — grains that have been processed to remove the bran and
germ, which contain important nutrients.  “Premium” versions of
highly processed products exist, such as those with less sugar, fat or
salt; no trans-fats, no added preservatives and various fortifications
(Monteiro et al, 2011). Today consumers are bending towards
“green” food with fewer chemicals, so the food industries, including
thosc in Nigeria, are faced with the challenge of designing and
formulating food and food products to align with this public demand.
Fortunately some companies have started to adjust their formulations
in this regard. For instance the new product of Coca-Cola, Pulpy
Juice, hasaclaim of no added preservatives.

6.4 Level of Government Participation
Food Processing Industry is of enormous significance for Nigeria's
development because of the vital linkages and synergies that it holds
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between the two pillars of the economy, namely Industry and
Agriculture. The Food Processing Industry is a thrust area for
development. Vice Chancellor, Sir, in the 40s and early 50s, Nigeria
did not have 1o contend with the problem of food insccurity. The
system was able to feed her citizens and even export the surplus food
itlems. Every region ot the country specialized in the production of
one or two major crops, whether food or cash crops, and together the
country was relatively self-sufficient in food production. Nigeria had
the groundnut pyramids i the North, the cocoa mountains in the
west, oil palm and kernel heaps in the East and the rubber plantation
in the mid-west (Tell Magazine, 2009). Though we had surplus food
i the carly 1950s we did not have the skill to process and preserve
them. When o1l was discovered in 1956, things changed; indefinite
hohdays were declared for hoes and machetes.  As oil prices rose
tremendously, interest in agriculture waned and “the man with the
hoc™ was disregarded, thus marking the beginning of decline of our
country imto the abyss ot food insecurity. The attendant effects of the
decline we all know.  So then lack of adequate processing and
preservation made it impossible for agricultural products to compete
with o1l

Successive administrations have tried to ameliorate the food security
problem through programs like “Opcration Feed the Nation (OFN)”,
“The Green Revolution™, Directorate of Food, Roads and Rural
Infrastructure (DFRRI) and the likes. Yet Nigeria is still not food
secured. Food processing in Nigeria 1s a viable business, but there are
too many challenges plaguing the sub-sector; from lack of funds, lack
of adequate and consistent government policies, and lack of
mfrastructures like road and electricity supply. Other constraints
mclude lack of adequate quality control and testing infrastructures,
incfhicient supply chain, scasonality of raw material, high inventory
carrying cost, high taxation, and high packaging cost. It suffice to
highlight that inadequate support infrastructure is the biggest
bottleneck in expanding the food processing sector, in terms of both
investment and exports. These problems increase postharvest losses
and promote food insecurity.

[
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A lot of wastage of furm produces due to lack of adequate storage
facilities cost the nation billions of Naira. Although the last
administration made some notable push 1 the area of local food
processing, there remains more grounds to be covered i order to
boost the food industry sector in Nigeria, It 1s my humble wish that
the present administration will continue on what the  last
administration did in terms ol Jocal tood processing. It 1s an
acknowledged fact that when we add minimum value to primary
agricultural producets, we muximize the cconomice value of the crop.
This is the seeret of agribusiness, a corner stone of industriahzation
and attainment ol food sceurity. At present small players dominate
the Nigerian food processing industry but with adequate government
support, we believe that the number of food processors in the country
would have been doubled in the next two vears and Nigeria can
export a good number of processed foods. Maybe food will soon
become our new “oil™ and the Agribusiness would then become the
bedrock of our cconomy, it Government participation s mereased
beyond the current level.

6.5 Lackof Effective and Encompassing Food Safety Policy

One of the major challenges of food security in Nigeria, no doubt, has
been lack of well-defined food satety policy. Over the years what
public policy makers pursuc is merely an agricultural policy. The
differences between agricultural und food policy need not be ignored.
While agricultural policy 1s targeted at an expanded food production,
food policy 1s geared towards minmmum multunational standards that
will guarantee food scecurity, While expansive agricultural policy s
being pushed, there is also the need for a national food salety policy
to be enacted so that all ciizens can have aceess to food supply that is
reasonably priced, relatively safe, and adequate in quantity and
quality. Presently. there 1s Little appreciation of the contemporary role
of Nutrition and Food Satety law to promote self-sutficiency m food
production (Ojo and Adebavo, 2012). To put the matter in
perspective, Food Safety and Nutrition policy properly formulated
will encompass diet policy that shows the relationship of good dict



with good living. With the current knowledge of human nutrition and
nutrigenomics. such policy will be guided by what the human body
requires, and which particular available food items can provide it
The government needs to provide evidence-based healthy eating
guide. Adequate dietary (Nutrition) guideline is a pre-requisite for
effective food choices by the people; and good food promotes good
health. Therefore it is about ime our food sector rallied together and
creates a new paradigm to make healthtul choices to be casy,
accessible, atfordable and normative.

A country that lacks cffective food safety policy to provide sate food
for her citizenry cannot be listed among those that have achieved
food security. It s agamst this background that the agency, National
Food and Drug Administration and Control (NAFDAC) was
established in 1993 However, much as this agency 1s working hard,
there are still some uncovered aspects due to the fact that ats
emphasis, in terms of operations and laboratory facilities, has been in
ridding the country of fake, substandard and expired  drugs,
manufactured in or imported into the country. Again the agency does
not beam its search light on the production, sale and distribution of
foods as much as it tirelessly does on fake and expired drugs. Expired
and madequate food. just as expired drugs, can cause great harm to
the body. Itis therefore imperative that Nigerian food sector locuses
both on food quality and quantity, This may go a long way inboosting
life expectancy and reduction of common debilitating diseases.

0.0 Regulation of Food Quality

Corruption which has been a serious problem in the country has not
left food processing industry untouched. As such devising an
efficient way to make food industries comply to rules and regulations
has been a major challenge for Nigeria. What do you think about the
authenticity of a laboratory result of a food product when the visit of
the investigating agents to the industry was announced weeks ahead
and the samples they would analyvse were prepared specially for
them?. Our present day practice of food surveillance might not give
us authentic report from food regulating agencies, And thisis a
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Report finds extra virgin olive oil products may be
mislabeled. The National Consumers League (NCL) has
released a report finding that 6 of 1 national brands of

vd o omeet EVOO :

extra virgin olive ol (ETQO) fu

Vo standards when cvaluared byoan Awstralian fabo In
E January 2015 the consumer wrowgr puerchused 1 different :
i vartetioy of ofive ol all labeled extra vivein, from four :.
E major Wasfuneton, D.C wea retadlers Of those 1D
:: products, 6 fuiled to meer fnternationad Olive Counetd '
E (1OC) standaids -"t'(;‘.'h'."u"'l to he considered ovtra e é
; Lﬂhh’f!“ conly five w ere found o he true cxrra virgan olive :
i aily, "One fg_.f'\'( A '_\'_,rn,a'_-"r;_r.'_-’_-'.'_\' 1t s sess wiherher the food

E in our supermarkels are accnrately fabeled, VT News
: Bulletn, May 201 5. :
: ;
:

challenge to Nigerian Food industries at large. Nigeria needs to
borrow a leat from other countries of the world. A sample ol a
productsurvey report in USA1s included above torillustration.

Food packaging and nutriton tact labehng m Nigeria need to be
revised and regulated especially in the arcas of added mgredients.
Correct nutrittonal labeling of packaged food and tood mgredients
should show all the mgredients used.  This 15 ol paramount
importance 1o guide unsuspecting consumers and  to avord
manufacturer's bogus claims which decerve consumers. Consumers
on their part should develop the habit ol reading label belore buying
i order to know both the expiring date and the ingredients of product.

6.7 Research

The Scientific and Technological Know-how mn our country seems to
go down, year in year out. Manyv schools in Nigeria do not even have
Science Laboratories where the equipment are functional. Hence,
majority of the students rather theorize sciences than put 1t into
practice.

14



7.0 HEALTHISSUESABOUT FOOD - NIGERIAN CASE
Nigeria offers the biggest market for the sale of drugs, supplements
and all other brandished health caring outfits/technologies. A glance
around the number of depot points for cach of these health caring
outfits for cach country will confirm this claim. Almost every major
city in Nigeriais a liaison office for cach of them, while in many other
countries they exist (if at all) only in the country capital city. We
patronize these outfits not because we are too buoyant financially but
rather desperate to regain our health and vibrancy.

On a lighter mood, but informative any way, a quick look around our
religious institutions gives a beeline to this claim because whosocever
that promises to heal sickness will have a larger crowd. Why are
many people, including Nigerians, so uncomforted in their health
condittons? Probably because too many things, real and imaginary,
arc alter our health and vibrancy, and these include mosquitos, dirts,
chemicals, insecurity, and others. How can food processing help to
alleviate this situation? Can food processing offer us some comfort?
This 1s my salient question and desperation. This question bothers me
alotand maybe it bothers youtoo!

HIPPOCRATES, A GREEK SCIENTIST, THE FATHER OF
MLEDICINE (460 BC)USED TOTEACH: *LETYOUR FOOD BE
YOUR REMEDY, LET YOUR REMEDY BE YOUR FOOD.”
FOOD CAN HEALAND FOOD SHOULD HEAL.

Mr. Vice Chancellor Sir; eminent scholars, distinguished ladies and
gentle men, let me now attempt to highlight some of my modest
cfforts towards achieving food security viareliable food processing.

8.0 VERIFICATION OF GLYCEMIC INDEX OF SOME
STARCHY STAPLE FOODSIN NIGERIA

With a view to proffer comfort for those of us whose body make-up
arc not efficient in sugar management, my rescarch team and [ used a
scale known as glycemic index (GI) to determine the ability of some
of our common starchy foods to spike blood sugar (Onyeka, 2007;
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Onyeka et al, 2007). Our aim was to find out the most suitable food
for such individuals knowing that the staple toods i this part of the
world are starchy. GI measures the rise in blood sugar level after one
consumes a carbohydrate-containing meal. i/ 1s considered to be a
valid index of the biological value of dietary carbohydrates
(FAO/WIO, 1997). Further in the investigation we used one drivers
of GI known as glvcemic response (GR), to study how quickly
glucose is absorbed. how blood sugar rises and how 1t returns to
normal within two hours after a meal. G/ and GR of food depend on
harvest time, cultivar, processing and cooking method, nutritional
profile, physiological state of the consumer and many other variables
(FAO/WHO, 1997 Jenkins eraf. 2002; Miller, 2002).

In our study, we assessed the physicochemical and physiological
propertics of five commonly consumed cowpea cultivars in Nigeria.
The cultivars examined were Sokoto, Patasko, Iron-beans, Isiocha
and Ie-brown.  We discovered that the cowpeas had glycemie
responses ranging from 131.4 10 227.5 mg dl. against 369.5 mg/dl.
for white bread. The blood glucose curve for [fe-brown was not only
the smallest but also had a well-defined sigmoid shape; a sinusoidal
curve (Fig 1.). The meaning of this is that the mcrease in blood sugar
by [e-brown was both small and gradual. Ttwas notsharp (sudden).
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FIG.1. THE GLYCEMIC RESPONSE OF COWPEA CULTIVARS
COMPARED TOWHITE BREAD
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A sharp rise in blood sugar after a meal is one of the major causes of
metabolic disorder arising from inability of the body to manage
blood sugar (Miller, 2002; Montonen, et al, 2003). This indicated,
within the limit of the experiment, that the [fe-brown cultivar exerted
the least stress on metabolic blood sugars of volunteers. Ife-brown
was therefore considered the best in terms of managing physiological
changes in blood sugar. We also discovered that Ife-brown had the
most interesting physicochemical properties. It had the highest blue
value index of 51.2, highest emulsion capacity of 3.5 g/g and the
shortest cooking time of 40 min. The values for the glycemic index
(G ofthe cultivars were on the low side (0 55) with the exeeption of
Patasko, which had an mtermediate GLot 61 .57 (Fig2)
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FIG. 20 THE GENCENITC INDEN (G1) OF THE INGESTION OF S0¢
CARBOHYDRATE OF FIVE COWPEA CULTIVARS AND WHITE
BREAD

Our study, in essence. shows that there are varietal differences among
the commonly consumed cowpea cultivars in Nigeria. These
differences are in the areas of total and available carbohydrate, total
dietary fiber, glycemic response, and Gl. Other areas of variation
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included emulsion capacity. BVI and cookability. The summary is
that the cowpea cultivars do not have the same physiological role and
would affect human health differently. Conclusively, the He-brown
has the most health beneficial qualities among  other cowpea
cultivars. This could be because of its starch type and content, ats
unique brown color, a combination of'the two orany other factors.,

The practical application ofour lindings and contributions here 1s that
the information provided by this rescarch will help inselecuion of the
common cowpea cultivars in terms ot their physiochemical/
elycemic potentials, Consumers as well as Tood processors, no
doubts, have a lot to benefit from this work. Food processors, in
particular, would be able to utilize the functional characternisties of'the

different cowpeas m tood tormulations,

The import of this study s clearly seen at a time hike this when the
awareness of the general public m relation to health foods 15 on the
rise and people are looking for the right type ot food for various health
conditions. Blood sugar management 1s pivotal for those ol us who
are prone to diabetics. In diabetes type 2, for example, there is a
deficiency of insulin which results m improper and slow breakdown
of food leading to sugar level spikes immediately aftera meal, which
can be harmful. High blood sugar. it left untreated, can cause
dehydration and  electrolyte  imbalance over short term and
retinopathy and nephropathy over long term. This is an acute problem
(aced by all diabetics. Hence, diabeties must have food and meal
which have slow release rate of sugar to circunivent blood sugar
spike. And our rescarch here has provided significantly guiding
information in this regard.

We also observed that Gl and amylose content are mnversely related
(Table 1.). This means that when amylose is high, the rate of starch
breakdown is slower, which prevents the blood sugar hike just after a
meal. Amylose 1s a type of resistant starch, meaning it 1s not well-
digested and absorbed in the small intestine. Instead. 1t 1s fermented
by bacteria in the large intestine and may have some benefits, such as
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limiting spikes in blood sugar levels and lowering cholesterol
(Montonen, ¢t al. 2003). Unlike amylose, amylopectin is quickly
broken down and absorbed. All the cowpea tested contained high
levels ofamylose in the range of 31-45%; and high dietary fiber (up to
40%) confirming their qualification as a health food.

TABLE 1. The GI, Starch distribution, dictary fiber and protein
content (%) of some staple food in Nigeria

FoOD AMYLOSE  AMYLORECTIN G STARCH Gl PROTEIN OF
White bread wheat) i

Wheat groan

Sprouted wheat

White Rice 16 ) {0 o 17 4 i
Brown Ric

Cassava (flaur) o
Isiocha < Y i
Iran beans 4 Fro 22y &L 23
Sokoto

Ife brown
Fatasco

Muaize [not wixy)
Bambara G/Nut RIS, e Bl e 12 2 L83t

Sprouted Bambara

Gl Glyeemicidex, DE - Dictary fiber, NA - Not available

9.0 USING SPROUTING TO ENHANCE NUTRITIONAL
BENEFITS OF GRAINS
VO Sir, have during my stay in this citadel of learning verified the
nutritional and functionality impact of sprouting on cereals and
legumes including wheat (Onyeka and Dibia, 2002; Onycka and
Obcleagu, 2013). In the various studies, changes of nutritional
ingredients, anti-nutritional components, chemical composition, and
antioxidant activities of grains over various periods of germination
were mvestigated. The grains were sprouted  at atmospheric
conditions (30'C, 75%,RH) over a period of 6h, 12h, 18h and 24h.
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With germination, the contents of crude protein, reducing sugar and
total phenolics increased significantly, while the levels of crude fat,
carbohydrate, phytic acid, and the activity of trypsin inhibitor
decreased. The flour made from sprouted grains provides more
protein (up to 35% incrcase), vitamins and minerals than those of
refined flours (Table 2). [n some aspects of the research, the sprouted
grains were used to ploducc weaning foods (Onyeka and Dibia,
2002) and speciality bread (Onyeka and Obeleagu, 2013) using
adaptable technologies. Twelve to Twenty-four hour sprouting was
discovered to be the best for sprouting of many local grains for flour
production. When bambara nut (okpa) was sprouted (Plate Tc) it
gave an energy bar (moi-mo1) that was light (not heavy), free of any
trace of bitterness and of course casier to digest. We also discovered
that sprouted maize used n preparing akamu took hittle quantity ot
hot water to gel (more energy nutrient dense). The process of
changing sceds into sprouts (little plants) is easy, but the changes that
happen inside the seed arc huge. These findings of ours agree with the
work of Ge Zhang et al. (2015) who worked recently on germination
of buckwheat. Ge Zhang and his research team observed significant
increases i phenolic compounds, and n flavonoid which they
claimed might have led to significant enhancement of the antioxidant
activitics of germinated buckwheat. According to them germinated
buckwheat had better nutritional value and antioxidant activities than
ungerminated buckwheat, and 1t represented an excellent natural
source ol lavonords and phenolic compound.

PLATX 1: SPROUTED GRAINS

r" - '{, J i |
A ar LA “-r : .-
ST /(& - _,(!
i oo \'\ - \‘Q-r' % \\ L
(a) Sprouted {b) Over sprouted (c) Sprouted
wheat grain wheat grain bambara nut
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TABLE 2: Effect of sprouting period on nutrient and functional
propertics of mixed-grain bread’

Proximate (g100g-'DM) TDF Energy (Kig' DM)

+ B Carb Protein Fat Ash ﬂglUDg—l} Total Protein
Control G67.67 544 955 11.13 5.36 145279  24.93
6h 6017 642  9.01 2050 8.33 145204 4376
12h 4451 1410 818 2082 15.07 132350  68.30
18h 39.04 1551 716 2162 1816 121048 8277
24h 37.17 655 285 1578 2165 114862  94.03
LSD 1.03 0.09 035 021 0.57 121.12 1.96
L8P specnnne peviod: Control = wiarker swlnte bread: Corh

.fr.’-‘.l'."".'-'. '

Ladics and gentle men, another momentous benefit of sprouting, as
revealed from our studies and research, is the reduction of gluten
(lectin) in grains including wheat. And we are bold to state that the
three fold health problems associated with wheat, namely, high gluten
content, high glycemic index and high content of anions (acid
forming food), can all be ameliorated through sprouting. The good
news here is that our findings together with those of other eminent
rescarchers (Ge Zhang et al. 2015, Shipard, 2005) confirm that
sprouting offers some reliefagainst gluten problems.

Firstly, sprouting reduces lectin activity of wheat (Fig. 3). Sccondly
sprouting reduces gluten content of wheat flour (Plate 2). The reduced
lectin activity of sprouted wheat 1s most hkely as a result of the
reduced gluten content. These reductions, coupled with lower
glycemic index arc good news for those who are gluten-sensitive.
Sprouting therefore is a simple way to avoid the many health
problems associated with ingestion of wheat products. However,
sprouted wheat is not recommended for celiac patients or those with
true gluten allergies.
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FIG.3. LECTIN INDEX OF SPROUTED AND UNSPROUTED GRAINS
AND CASSAVAFLOLUR

UWE= refined white wheat flowr, SWE Sprowted wheat flows, WWE= whole wheat
flour, CSF— cassava flowr, RIVE White ru e flowr BGE - Bambara nut flowr

Plate 2. Gluten extracted from (a)unsprouted and (b) sprouted wheat flour

Now, relating our works with those of other rescarchers, it is pertinent
to state thata grain is considered “sprouted " right after it has started to
germinate (Plate 1). At this stage the outer bran layer is split open,
and the beginnings of a young shoot is visibly pecking out of the
grain. During this stage, some of the starchy portions of the grain
would have been digested by the young shoot to fuel its awakening.
The secret behind the benefits of sprouted grains therefore lies in the
cnhanced biochemical reaction as the dormant seed plans to sprout
(Shipard, 2005). Once germination begins, dormant seed starts to
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become a live plant as anti-nutrients and enzyme inhibitors are
neutralized and the seed changes inside and out, releasing many
nutritional advantages locked up by anti-nutrients.  For istance,
phytic acid found in an unsprouted gram binds with calctum,
magnesium. iron. copper. and zine, making itdifficultto absorb these
minerals. Phytic acid also irritates the digestive system. Sprouting
generates enzvmes that modify theheavy molecules such as protein
and complex sugars by orvnve hydrolysis nto soluble proteins, amimo
acids, peptides and sugars to teed the growing shoots and roots
(Osuji, et al, 2011). Shipard (2005) ¢laimed that sprouting ol grains
can circumivent the use of wrtilicial addiives and chemicals 1o
achieve improved nutrient content. By sprouting, the gram/sceds are
assisted to hecome 4 more alkaline forming food,  So, In a sense,
consuming sprouts is more like cating a plant or vegetable, therefore
more alkalizing to the hody

Literature also reveals that gluten causes inflammation, a systemic
process that has harmitul effects aeross all the organ systems in the
body including the bram. heart, jomts, eyes and digestive tract.
InfTammation does not only precede all degenerative discases like
diabetes, cancer, stroke. glavconi, arthrius and Parkinson's discase,
but also fucls their msidious progression (Osteman e al, 2005,
wwwy orangenewsanhine), Gluten consumption has also been hinked
to many psychiatric and neurologieal discises mcludimg depression,
schizophrenta, dementia, nerve damage. epilepsy and autism (Gie
Zhang ctal 20159,

Basically, our studies helped o give credence to the fact that
unsprouted wheatand its associated products cannot be an alternative
food for diabetics. uged persons and health conscious mdividuals.
This awarcness has to be spread to avert the prevalent consumption of
wheat by diabetics. Tt is true that wheat and 1ts products are
everywhere, bread. biscunts, noddles, chin-chin, beverages, buns,
cake, sausage. meat-pic. pizza, bulgar o mention just a few. Wheal
products are almost unavoidable especially snacks. My
suggestion and  recommendation,  essentially, 18 that sprouting



process, justas it is done for barley and sorghum in breweries, should
be applied to wheat for bread and other wheat-base products. By so
doing the issue of cassava incorporation into wheat tlour may be
reverted and cassava may be used for other industrial purposes. This
will also re-adjust our food security positively as chronic diseases
may reduce in the country. Even God, in Ezekiel 4:9, approved and
directed sprouting of some grains for bread production.

On the part of the government as well s food processing industries, it
Is important to note that grain sprouting could be utilized to Improve
the nutritional status of people especially the aged sinee the sprouts
have low sugar content and a claim of high digestibility (Shipard,
2005; Ostman, et al, 2003: Ge Zhang ez al, 2015). This is particularly
needed and uscful in developing countries like Nigeria where
consumption of white bread and unsprouted grains is signilicant.
And the technology used in this research is not difficult to adopt even
at local (village) sct-up. Conclusively, grain sprouting is a
comfortable viable option for improving nutritional value of locally
made grain foods including bread and it is an inevitable process lor
achieving sustainable food security.

10.0  EFFECT OF COOKING POT ON METAL AND
NUTRIENTCONTENT OF COOKED FOOD

Mr. Vice-Chancellor, Sir, another significant arca of my rescarch
works I would like to mention here hothers on the effect of cooking
pots on metal and nutrient contents of cooked food. I ocated at the end
of the chain of food preparation. cooking utensils can contaminate
food based on materials used in their production.  Although
information on the possibility of metal leachig from cook ware has
gained great iterest in recent times. the leaching ol metals into food
from food contact surfaces is not covered by the occurrence dataset
used to estimate metal dietary exposure (WHO. 2001).  Henee 1
decided to channel part of my research thrust to evaluating the metal
toxicity of our common cook wares and their impact  on
bioaccessibility ol food nutrients, and ou findings in this regard were



quite impressive. The lirst aspect of this rescarch was to know the
dominant cook ware and maintenunce culture of cook wares by Imo
State dwellers usig structured questionnaire. Afterwards the cook
wares were evaluated for metal leaching capability as well as their
impact on nutrient content ol cooke ! lood T he available cook wares
are displayed on Plate 3.
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PLALE 3. COORWARFSAMVATIL ABLE INNIGERLA

10.1  COMMON COOK WARLES AND REASONS FOR
CHOICEOFCOOK WARES

A look at the food pipe line reveals the vital role of food
cooking ‘preparation on “food use™  one of the pillars of food
security.  There are rising evidences that certiim cookimg pots can
provide an important avenue for metals o enter food and
consequently to consuming human bodies (WHO. 2001; Shelton et
al, 2003; Karbouj, 2007; Mohammad or «f, 2011; Kurtus, 2012;
Kamerud ¢f af, 2013). The awareness of the dangers of metals from
cooking utensil 1s of growing concemn to public health given that
contarmination 1s one of the deterrents of tood quality, We arc aware
that the impact of food to the human body does not only depend on the
nulrient during harvest but also on what happens to the food before it



gets into the mouth, A naturally nutrient-dense food can be turned on
its head to become poison-densc through wrong preparation. Several
factors mcluding the cook wares influence the losses and changes
associated with food nutrients during cooking (Greger, 1985; Cheng
and Brittin, 1991). All matcnals give off atoms and molecules when
heated and when immersed in an acidic or alkaline solution (Greger,
1985; Cheng and Brittin, 1991). Theretore every cooking matenal
may leach metal mto food. especially under high temperatures so it is
good to know the type of metal and chennicals that could be leached
out by the tools we use to cook our foods; and this was what we setout
to do through our research works

Our survey on the dommant cook ware and mamtenance culture of
cook wares by Imo State dwellers revealed that 60", of Imo State
dwellers use aluminum cook wure to cook thew food (g 4y and therr
chorce of cook ware depended on popularity, cconomy, durability of
the ware and fate. We mcluded the term fate™ because over 90", of
those who use aluminum pot to cook use 1t on the grounds that they
mherited or received it as token twedding ety and not necessarly by
ortginal choree of theirs. Glass and ttanium cook wares were
uncommon. The data m Table 3 show that the extent 1o which
respondents use inberited cookware 15 298 which is above the
expected value of 2.50 on a J-poimnt Likert scale. Therefore, the
number and proportion of respondents whose reasons for choiee of
cookware as inherited or twken property 1s above average. These
cook wares are often inherited from relations (both hiving and dead)
orrecetved as wedding gift souvenir.and a lot of people do not bother
to change them many vears thereafter.  Similarly the choiee of
cookware by respondent as influenced by the price of the cookware
has a rating score of 2.7 which 1s greater than the expected value of
2.50 on a 4-point Likert scale (- statisuc — 2.211 and p-valuc

0.015). However, and unfortunately too, the extent to which the
choice of ¢ yokware by respondents 1s influenced by health factors 1s
1.98, which is below the expected average value of 2.50 on a 4-point
Likert scale, This shows that among the respondents, the number and
proportion of those that have their reason for choice of cookware
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based on healthy consideranons 1s below average., And tius further

shows that under normal creurstanees people do notconstder health
fuctors when purchasing cook wares. the educutional fevel ot the
respondents notw ithistanding
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Fig 4. Bar-chartshowing the distribution of cookware use among
Tmo State dwellers

Table 3. 'T-Test Results analysis on the reasons for the choice of
(vpe ot cookware use by Imo State Dwellers

Reasons N Mean Std. Std. Statistics Prob>t
Dev  Error o

Inherited 150 288 101 0.10 4,730 <0.0001

Easily available 150 2.14 052 0.09 -3.907 0.99920

Cheap price 150 2.70 080 0.05 2211 0.0147

In vogue 150 2.44 081 0.08 0.741 0.7700

Healthy 150 198 086 009  -6.016  1.0000



The above results explue the cominued patronase of alumimun
cookware by vast nuiibel ditse These tiandimes tally with
the-observation of Uk . nd Frhong (2000 3), that
the most commanly tsed i are those mnade of
aluminum amd <tudnless

v 01 Hidse YOl s
because [l]u_\ dre the poptulat amd cevnomical cookyveare
commonly tound 1 Nigcian arrkets, Lo addiion they are ¢asy 1o
cleans have unigue surtaces that cannot eradk casily, difticalt to rust
ancd alsochayve hiph life expectanes. Remember, hnodseellers aie not
essentiadly Imo edigenes: Noit s platsible to extrapolute that the use
ol alununn cook
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amonge Nigerins,
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Table 4. Maintenance culture of Cookware by Imo State Dwellers

ﬂrb’m\!Tff-\i\?.fF“FE--‘. Ut Mean  Std, Dev  Std. Error  Statistics  Prob>t
.10 (0573 0.284

Sang/ 250 105 U.10

ron sponge/ soan 15 0.09 -6.493 1.000

Sponge & <eap alore 2o 0.07 6 4380 1.000
sich stain remover 2.20 (.85 0.09 3.518 0.994

S05xing Ingef nitely 265 068 8.07 480 1.060

10.2  THE LEVEL OF METAL LEACHING OF THE
VARIOUS COOKING POTS.

Alter identifying the common cookware in use by Imo State
dwellers, we proceeded further in our research to mvestigate the level
of metal leaching of the various cooking pots in use m the State, The
various cooking pots were used 1o boil water for six minutes under
the same heat intensity. We discovered that the highest iron leaching
(0.0058mgke/L) occurred in cast iron pots while aluminum pots
leached the highest quantity (0.0046mg ALVL) of alumimmum metal
(Table 5). Nickel leaching occurred most in stainless pots. A general
trend showed that old cook wares (especially  aluminum  and
stamnless) seeped more metals than their new versions probably
because new pots have nonporous surfaces. Enamel and titanium
cook wares did not produce leacheates. None of the cook wares
leached high doses of Tead. copper. mercury and arsenic.

When the pots were used to prepare foods (difterent major food
groups were represented namely vegetables, fleshy, tubers, cereals
and legume) we discovered that cooked food samples had higher
content of the metal elements compared to control (raw food). And
the concentrations of metals in cooked tood samples were higher than
their values in boiled water samples, This affirms that the cooking
pots lcached higher amounts of metals during cooking of food
compared to when they were used to boil only water. From this data it

25



could be asserted that there is o reaction between food und materials
used to forge the cook wares.  Expectediy some ol the pots
maintained a pattern of metal leaching nrespective of the food they
were used to cook while others were attected by food type. For
example, boiling of tomuato sauce tor 6 mun o an aluminum pot
resulted inan inerease ol aluminunm metal contentot the tomato sauce
from 0.00mgAl'100g o 0.053 mye Al 100z for raw and cooked
samples respectively. While for tianium and stamless cook wares the
concentrations of aluminuni iereased from 0.00 meAL 1002 to 0.01
and 0.041 meAL 100g respectively (Table by,

Irrespective of the food cooked. old alunmmum pot leached more
aluminum ions than the new ones. implyimg that pitung and
scratching (Plate §) do increase leaching of such pots These
observations are in agreement with some previous works which
demonstrate that increased concentrations ol complexing ons
(organic acid, fluonde tons, or OHL ¢ stetficantly enhiance the
release of aluminum ions (Bi. 19920 Gbolade ¢r al, 2003) mito the
food being cooked, and thataluminum leaches most easily fromworn
or pitted micrior pots and pans (Gbolade caf CHughes 1992 Rojoma
etal,2010: Blair 2012). Greger. oraf (1985 ) added that the amounts
ol aluminum that accumulate m toods during preparation also depend
on the length of cooking periods, intensity of heat and the types of
utensils. They reported that tomatoes heated inaluminum pans for
Smin accumulated only 0.02-0.03 mg Al 100g wihile tomato cooked
for 3N i aluminum pans accumulated 3. 7mg AL T00g. Henee we
propose that long periods of cookimg - aliwmimum pots should be
discouraged and leftover foods should not he kept i alumimum pans
This is to avoid excess aluminum fon mtake and the resultant health
effects on organs ol the body



TABLE 5. Leacheates from different cooking pots when used to
boil water

Viel gLl

COGKING PO Aluminum  Copper MNitkel  Arsenic Lwad Mercury
TSI AN i 1 : {}" o
1= R )l En s L12E
[ R N (¥
ST 1 o 1
g i} 1
e i : - e | £} (5}
MIL (imalt) 0.2 1.8 0.3 0,02 0.1 0.01 0.001

+Unboiled water served as control.
MTL: Maximum Tolerable Level (WHO, 2011} indrinking water.

Fable 6. Effect of cooking pot on quantity of aluminum ions migrated

into cooked foods
Quant.ty of Alununum igns (mg/1007) migrdated into cooked tund

Coaking Hots o '
Tomato Bedansg Lam Hire Meat MEAN
La 0 AbHE
Tr ' 1 4 \ 4 Udbl
f s ae2
0.544
051l
05049
> 54 0.603

Allowable Daily Intake (WHO, 2011, EPFA, 2015 ) 1mg/Kg/day

‘Table 7. Effect of cooking pot on quantity of iron migrated into cooked
food

Cruantity of lron ions (mg/100g) migrated into cooked Food

{onking Puty Fe- 1ons
Tomata Heans Yam Rice Meat MLAN
JAIRERTR TN 1 1 343 14 1 W&
Lt A i | 77
141 32 38 175
tairile 138 ) a2 32 1 TG
| Tl 5 . 4 nh F: 2L

| (53 M2 1=

Felattit 13 5 31 3.56G 1.63 5t

Allowable Daily Intake =18-30mg/day (EFSA, 2015)
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Table 8. Effect of cooking pot on quantity of nickel migrated into
cooked food

Quantiy of nickel tons {mg/100g) leached into cooked food

Cooking Puts Ni-lans
Tamato Beans Yam Rice Mueat MEAN
Controbitaw) r 033 1 Dad 1 42 (E0E R 037
Tetae wim WIET: Q24 L &8 37 030

i e
Enarelware

Mlaminum Tl L2 0 =24 E f:34

Tolerable Daily Intake = 2.8 micrograms per kg body weight { EFSA, 2015}

Continuing our research on the level of metal leaching from the
vartous pots on the basis of a 2-way ANOVA (Fig.S) experimental
design, adefined metal seeping pattern was observed to exist between
the five (5) food samples and ¢ight (8) cooking pots considered in the
study.  We actually conlirmed that there were higher traces of
aluminum n foods cooked with aluminum pots, higher traces of
nickel in foods cooked with stainless pot and higher traces of iron in
loods cooked with iron cast pots. while ttanium and cnamel wares
lcached msignificant traces o metals in all cases of cooking.
Therctore, our work has demonstrated and shown that the problem of
metal leaching s more or less arising from the pot; though food type

affected the concentrations of metals leached by cach pot.

Recall that cooking pots are made with metals and these metal
substances under heat melt and undergo Brownian movement which
allows them to be free and they can easily disperse into the food
(Greger, et al. 1985: Gbolade, et a/, 2003; Audrey, e al, 2006). A
school of thought believes that Aluminum pans do not pose a health
risk to their users, even if they are scratched or pitted (Plate 6) and that
the amount of aluminum that leaks into food 1s negligible, and far less
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Plate 5. Surface of Pitted and
patched aluminum pot tunsafe for
cooking)

present or not. The fact 1s tha
when the body detoxthcatnonn

than that consumed through other
nmiethods. VC sir, Ladies and gentle
men, my take on this is that exposure
to aluminum 1s hazardous if not
today then tomorrow since it can
accumulate in the body (Greger, ef
al, 1985; Semwal etal 2006). This 1s
true because the effects of exposure
to any hazardous substance
meluding aluminum depend on the
dose, the duration, how one 18
exposed, personal traits and habits,
and  whether other chemicals are
taluminum can build up m the body
wechunism s weak oroverworked.

It alvmiinins vtensds cre coated wiodized, there o no leacling of the metal during
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Fig 5. Summuary of the etfect of cookware on quantity of aluminum, iron and
nickelions leached during cooking (irrespective ol tood type)

10.3  EFFECT OF COOKING POT ON DAILY INTAKE OF
METALS FROM COOKED FOOD

How much of metals do cooking pots contribute to daily mtake of
metals from cooked food? Part ol our research works was devoted o
answering this question. The caleulated daily metal mtake was based
on the assumption that an average individual cats 600g of staple per
meal. Under normal conditions an imdividual cats three tmes a day,
which gives us an estimate of 1800g staple per day. Therelore
multiplying the quaniity ol metal (per 100g) by the quantity of food
consumed perday gives us the estimated values displayed on Table 9.
The obtained values will mcrease when we add the metals that will
come from other food imgredients (such as meat, spiees) caten along
with the staples. Our study has evidence that aluminum do cugrate
from cooking utensil into food. However, the quantities of aluminum
seeped mnto food were not above the maximum permissible levels
(WHO, 2001). But like we said carlier, more alumimum will come
into the food via other ingredients used in preparing the staple.
FHlowever aluminum that may migrate from aluminum utensil is
probably not a major source of this element to the body. The pomnt
here 1s that we should not lose sight of the fact that there is more
aluminum tons m foods cooked with aluminum pots compared to
other pots. In the same vein there 1s more nickel 1ons 1n the foods
cooked with stainless pot compared with other cook wares (Fig. 5).
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TABLE 9. ESTIMATED DAILY CONSUMPTION OF
ALUMINUM FROMDIFFERENT COOKING POTS

FOOD __ GQuantity of Aluminumions (mg} tonsumesin a day
STUFF Untookes  Titanium  Enamel  Stainless  Iron New Old
cast  Aluminum Aluminum

¢ i1 Wi
Tomate” ! E i
Bean | i b 063
Yam 32 Jug 25 d A5 L 522 il
MEAN 0.95 0.74 0.76 0.50 0./8 1.80 1.93
J’I J}'- PNl :'I cteriathey | II ;'\'.-'I.-. -';- ."If 11 o, L ."I I."I i Lol e .'."I-.f."."-'.-'.-'.l LR 1y
" efiirdv vigelder e, Lo 1 R e fope e aee Cpt i ‘.f'u\f;_;_-.'
S r'."l.‘l'J"l'-'r-' H e e ek O lenybesl o A R A N '-"I-"."‘J".._' (ot oo

* Not a staple

Minimal exposure ol aluminum to our bodies may not be a problem
as human bodies can excrete small amounts very etticiently (JECFA,
1989),  But untortunately duce to many reasons, most of us get
exposed (o and ingest more than what our bodies can handle
(Dramond, 2003; Hidden hunger, 2015), [t should be noted that these
reccommended levels are for healthy persons with good  renal
functions, In cases where the renal system is not cefficient the
aluminum that migrated into cooked food (no matter how hittle) will
represent a health risk. Some researchers are stull mamtaiming that
aluminum present in food utensils can expose humans to the
mgestion of big quantities of aluminum (Greger, 1985; Karbouji,
2007: Al Juhaiman 2012; Odulara er «l, 2013), espectally i the case
ol acidic dishes. In that case, our research findings that aluminum
(rom cook wares do migrate from cookmg utensil into food should be
taken scriously by both food consumers and cookware
manufacturers.

Aluminum is regarded as a neurotoxin agent because its salt can be
absorbed by the gut and accumulated in various human tissues

including bone, liver, parathvroid. and bramm.  The high
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concentrations of alumimum have been detected in the brain tissue of
patients with Alzheimer's discase, Parkinson discase and dialysis
encephalopathy (WHO. 2001; EFSA. 2015). The most notable
symptoms of aluminum poisoning arc dlmmlsimw intellectual
function, forgetfulness. inability to concentrate and. in extreme
cases, full blown dementia and Alzheimer's disease. In human body,
alumimum ion can inlibit ditferent metabolism processes by
competition reactions with other ions such as iron. magnesitin,
calcium, phmphuuu tHuoride, and others, Various reports have
suggested that high aluminum intakes may be harmtul to the elder ly,

and patients with bone diseases or renal | impatrments [WIHQO, 2001

Sontetal,2001).

Following the 30" reports of the Joint FAO WHO I+ xpert Commiltee
on Food Additives that accumulation of aluminum ions wis
mereased inindividuals with chironic renal diseuse and  that
aluminum is implicated in the ctinlogy of certam neurotoxie
disorders, (WHO, 2001) many dudnpu‘ countrics  meluding
Germany, France, Belgium, Great Britain, Switzerland. Hungary and
Brazil banned the sale and use of aluminum cook wares (Hrdden
Hunger, 2015). And some African countries including Ghana have
mandated the use of anodized alumimum for cook wire making.
Unfortunately, Nigeria 15 vet to queue in. In Nigeria, ladies and
gentle men, it is regrettable and shametul to find that every pot s
salcable and uscable.  The Nigerian public is 1gnorantly and
constantly acquiring to our own health detriment cook wares alre: 1dy
rejected by other countries for health reasons.

Aluminum cooking utensils are light,
fairly soft and will release more
molecules into the food than harder
metals used in making other cook
wares. Extremely high heat is capable
of disintegrating the framework of an
aluminum pot (Plate 6). Plate 6. Aluminum pot
Anodization, an electro-chemical disintegrated by heut
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process that seals (locks in) the aluminum ions 1n aluminum cook
wares can prevent leaching in aluminum pans (www. ehow.com).
Anodized aluminum cookware is a popular alternative to plain
aluminum though anedization can break down over time. The
leaching of aluminum even with acidic foods does not happen with
anodized aluminum cookware because anodized pan has a very hard
surface that 1s corrosion resistant and durable (www. chow.com)
Unfortunately the common aluminum pots marketed today in Nigeria
are unanodized.  We therefore recommend the use of anodized
aluminum pots instead of unanodized aluminum pots, which should
be minimally used and discarded once they become fairly old.

On castiron pots, we discovered that using cast iron pots to cook can
expose consumers to high mtake of ron metal. Since many people
have ron deficiencies due to madequate intake of ron, one might
jokimgly suggest that all cookig utensils be iron. But that is not the
end of the story, The reality 1s that 1ons from cast iron cooking pot is
mn ferrie form (Fe ), a transition element (hvdrated form) which
undergo progressive hydrolysis to yield msoluble ferric hydroxide
(Fe(OH))). Actually iron exists in two forms: ferrous Fe' + and ferric -
Fe'. Ferrous form is more soluble in water at physiological phl.
Ferrous ron 1s what makes blood red and comes from foods. Tron is
used by the metabolic reaction only when 1t 1s in reduced form
(ferrous state Feo') but itis stored and transported in the body as ferric
tor (Fe''). The body cannotassimilate properly the ferric from of iron
(from a cast ron pan) so the ingested ferric iron gets treated by the
body as a heavy metal and ends up getting stuck in the liver and
kidneys (Ekalobr, 2008). It should be noted that ferric form of iron is
stored n the body, so 1t can accumulate over time, contributing to
joint painfarthritis, digestive troubles, depression, impotence, carly
menopausc, and other issues associated with iron toxicity (Chen and
Brittin, 1991; Yaquat et al, 2000). Since cast iron is a toxic
massimilable kind of iron, it then means that a cook ware that leaches
a large amount of Fe' constitutes health danger and not healthy as
some people erroneously believe. Urinary and feacal iron excretion is
very low, thus, apparent iron absorption will practically equal
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apparent iron retention (Weink ef al. 199). And our research findings
reveal there are higher traces of iron in foods cooked with 1ron cast
pots.

When it comes to nickel the focus is not on permissible levels but
rather on sensitivity since nickel can cause allergic reactions in
sensitive individuals, People that are allergic to nickel might have
issues with the leaching of nickel from stainless steel cookware.
According to some workers (Hidden Hunger. 2015) abrasive
washing of stainless steel can cause small amounts of chromium and
nickel to be released into food. Toxicological studies mdicate that a
single oral dose of Ni as low as 67ug can cause Allergic Contact
Dermatitis (ACD), eczema flare up. and might even lead to systemie
dermatitis in individuals sensitive to nickel (Kamerud, ef of, 2013
NickelInstitute, 2015). Here again, our research findings show there
arc higher traces of nmickel in foods cooked with stanless pot

By way of emphasis and summuary. the three metals we discovered Lo
have high leaching from the various pots are aluminum, ron and
nickel. The leaching of other metals such as arsenie, mereury,
cadmium, lead and copper trom the varous cook wares were more or
less insignificant.

10.4 INFLUENCE OF COOKING POT ON LOSS OF
NUTRIENTSIN COOKED FOOD

Ladics and Gentle men, aside producing leacheates into food, another
threatening issue about some cooking pots is their interaction with
food nutrients during cooking, As evidenced o my research work
(Tables 10 - 12 and Figures 7 & K). cooking reduced the level of
micronutrients in foods as equally reported by some authors
(Ojiakolam, 2010; Dan ¢t al, 2012). My mvestigations in this arca
revealed that titanium cookware offered better retention (protection)
of micronutrients while old alummum pot offered the least retention.
In the course of our investigations we noticed that Titanium and
enamel wares required lower quantity of w dlu in cooking and they
caused the lowest loss of nutnients (Fig 7, 81, According to Schrrle
(2006), Titanium pot cooks food under vacuum (low pressure),

(W)
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making it possible forwater therein to boil below 100 C. This may be
as a result ot the low thermal heating rate of convection associated
with the cookware types (Ross 2015, The use ol less water and less
otl to cook (as a result of the non porous surtiace ot the pot) may
impact better taste ol food since the food will be nutrient-dense and
not flooded with water. High food nutnent protection by titantum
cookware, as evidenced in high ash content (Fig, 9), can be related to
its waterless cooking mechanism (Schrrle. 2006). This explims why
the moisture content of food cooked 1 Titanium  ware was
considerable lower thanothers (Table 120).

Table 10. Effect of cook ware on quantity of vital trace elements of
abeans meal

VITAL TRACE METALS (mg/100g)
POT TYPE -

SELENIUM ZINC POTASSIUM  MAGNESIUM

CONTROL/RAW 3.26" 565" 767.76" 18967
TITANIUM 290" 504" 655.68" 165.21"
ENAMILWARE e 1y 5.04" 64321 161.79"
STAINLLSS 2 3" 446" 588 76" 14601 "
IRON CAST 2.26" 427 56501 143 62"
CLAY 256" 4.60 627.30" 160008
NEW ALLIMINUIE 2. 04% 426" 548.13" 13925
OLD ALURMINLIR 2.04% 313" 548 13*% e e i
LSD 0.09 0.24 2.23 1.86

Table T1. Effect of cook ware on quantity of vital trace clements
of tomato sauce

VITAL HEALTH TRACE METALS (mg/100g)

POT TYPE SELENIUM  ZINC  POTASSIUM  MAGNESIUM
CONTROL/RAW 18.62° 1,37°% 4212 100.1°
TITANIUR 14 36" 1.26° 37.89 " 40.27"
ENAMELWARE 14.22°¢ 1.25% 47.67°¢ R8.05 ™"
STAINLESS 1384 " 1.19° 36,257 88,197
IRON CAST 13.84" 17" 36.24° 8§7.62°
CLAY 14.14° 128" 37.53° 8H22°
NEW ALUMINUM 13.73° 1.14° 36.22°% B7.53
OLD ALUMINUM 13.12° 133" 36.02° 87.46"
LSD 0.22 0.021 0.20 0.74
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Fig 7. Retention of selenium and zine in tood cooked with various cook wares
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Fig 8. Effect of cookware on vitimins A and € content of cooked food
(irrespective of food type)

[t 1s worthy of note that the recent report of Ahice et al. (2013) who
mvestigated the impact of cooking process at ditferent pressures on
the molecular and sensory profile otavegetable broth is inagreement
withourresearch tindimgs. They discovered that cooking food at high
alutude. where pressure 1s lower, helped o mtensify the flavors,
colors, and aroma, as well as potentially improve the nutrient quality
of food. The lower bothing point ot water at high altutude and low
pressure allows food to cook more gently, ata lower temperature. At
3.600m. for example. water boils at just 85°C. According to them this
process maintains the food's natural amino acids, carbohydrates. and
organic acids, as well as volatile compounds. such as aromas. Having

40



these elements preserved in the components of a finished dish makes
the Nlavors. colors. and aromas more intense, without the addition ola
single flavor enhancer or additive, or even salt. In this way. the
rescarchers established that imitating the conditions of mountain
cooking through low-pressure boiling might be used to enhance the
Havor profile of culinary preparations. Therefore low-pressure
cooking according to them is an alternative to both the traditional
ambient and high-pressure cooking to provide food with enhanced
organoleptic properties. Therr results showed  that low-pressure
cooking (80°C 0 48 bar) would preserye the most heat labile olatiles
likely beeause ofthe low er water boiling temperature and the reduced
leveloloxvegen.

What our rescarch has evidenced. on our own part, is that cooking
utenst! can have a strong impact on people's morbidity.: Some utensil
as we have discussed can aggravate hidden hunger, that s,
micronutrient malnutrition. Hidden hunger is a subtle enemy that
drains away health and vitality unnoticed untl it 1s too late to reverse
(HarvestPlus. 2015), Otien, the signs of this form of malnutrition are
hidden'. as individuals may ook alright’ on the outside but suffer
extremely negative impacts on health and general wellbeing. The
highpoint of our rescarch findings 1s that cooking, generally, reduces
food nutrients (Onycka, 201 3) but the losses are influenced by among
other factors the type of cookware used in cooking the food. Thisis a
picce of mnformation that is quite vital and beneficial to food
consumers, manufacturers of cook wares and operators and key
players in the food processing industry.
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Table 12. The proximate composition of food stuff as affected by
cook ware

: - =5 - -
POT TYPE Proximate content of food (mg/100g)

Maisture Pratein Ash
CONTROL/RAW az7.67" 11.51" 0% e
TITANIUM L9.45" 863" DS
ENAMELWARE GH.03" 795" 091"
STAINLLSS 7391”7 G 75! 0,
IRCIN CAST 74.26" 657" 74!
NEWW ALUNIIN LI 70,53 6.57° 065
OLD ALUMINLRM 76.72" 651" 059"
LSD 14.01 0.021 0.20

Average of five different food stiffy

It as mmportant and crucial W state here that my observations and
rescarch findigs. recentls complemented and i agreement with
those of Alice atal. (2015) have turmed on its head the previous idea
olusing pressure pot to cook food. Pressure potmounts “pressure” on
the nutrients of food which is nat destable and i the best interest ol
the food consumer. Our recommendation. theretore, 1s the use ol
titanium cookware which. according to our rescarch findings, otfer
better retention (protection) of micronutrients than other cook wires

could doand achieve mthis regard.

Kindly permit me. Mr. Vice Chancellor, Sir, to state without
further  extensive discussions, some of my  other modest
contributions to the development of Food Science and
Technology in Nigeriaand beyond, which arce as follows:

L. My rescarch teaam and 1 invesueated the nutritional and
phystcochemical properties of Trichosanthes cucamering (snake
gourd). a lesser-known frine and compared it with pear-shaped
tomato. ‘The pulp ot ripe fruit of snake gourd contained more
proten (28% ), potassium and caleium than pear-shaped tomato,
However the content of carbohydrate. total acidity and ascorbie
acid were lower than those of snake gourd puree. My assertion is
that the fruit of snuke tomato is an excellent dietary source of
lycopene, Betacarotene and potassium. OQmyeka £ U and .8
Eke, 2004



R ]

4.

My research team and I also investigated the effects of roasting
and stcaming pretreatments on  yield, composition and
characteristics of oil tfrom the seed and pulp of African black pear.
Roasting gave higher oil yield than stcaming treatment. [Heat
treatment  decreased iodine content, peroxide content and
saponification value of both sced and pulp oils. Our results
corroborate the fact that African black pear 1s a good source of
yvegetable oil for both domestic and industrial uses.

Onyeka E.U, Onucghu, N, Onuoha, N.U und Ochonogor, I
(2005)

We also conducted u research that looked into the adoption profile
ol the utilization methods of cooking banana and the factors that
may have influenced 1t The major factors which have strongly
influenced the adoption process were the level of educational
altainment, social status, primary occupation, intensity  of
training received, availability of commercially-produced
plantain products m the market arca, trial ability as well as the
number of desirable attributes of the utilization methods. Trial
ability of innovation and possession of desirable attributes greatly
influence technology adoption process. Innovations that result in
desirable characteristics, and which can be tricd m bits are readily
adopted by the target group. Thus, the development ol
imnovations and technologies that possess desirable attributes
that [it into the people's farming and consumption systems, and
which present alternatives for trial are of crucial importance in
decisions regarding technology generation and transter.

S Lemchi, M. Tshivnza, E.U. Onyeka and A. Tenkouano (2005).

In another rescarch, we assessed the potential of cight common
green leafy vegetables (GLV) in the raw and cooked forms as
natural source of phytochemical. The vegetables studied were
the common ones found in SouthEast Nigeria and they included
Ugu, Nehanwu, Okazi, Ctazi, Oha, Nturukpa, Ahthara, and
Onugbo. The phytochemical content of the vegetables varied
significantly (P<0.05) among the GLV. Onugbo had the highest
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steroid content of 0.27g/100g while Nchanwu had the lowest
(0.07g/100g). Oha, followed by dhihara, was the most enriched
with respect to the tested phytochemicals.  Differences in
phytochemical content between raw and cooked GLV were not
significant (P>0.05), with the exception of flavonoid and
alkaloids. Alkaloid contents of the GLV were more in the raw than
cookedones. The assessed GLV offera cheap but rich source of a
number of phytochemicals having health protective propertics.
The production and consumption of a mixture of GLV was
recommended.

Onyeka E.U. and Nwambekwe 1O (2007),

We also conducted a rescarch in which flour were prepared
scparately from defatted and undefatted dika nut, Imvingia
gabonensis var. excelsa, locally known as oghono. The study was
aimed at examining the effects of partial defatting, chemical
treatment and ambient storage on functional properties and shelf-
stability ot oghono (irvingia sabonensis) flour. Defatting reduced
the rancidity rate of the oghono flour. that is. it mproved the
shelf-life of the flour. Interestingly, the defatted oghono flour
maintained their functionality including drawbility throughout
the period of storage. Neither defatting nor the chemical
preservatives reduced  the  functionality  of oghono  flour.
Production of defatted oghono flour is recommended on the basis
ofconvenience, shelf-stability as well as healthier heart benefits.
Onyeka E.Uand O.J Emenogu (2008).

One of my rescarch works, which [ later presented at an
International Conference in Kenya in 2009, assessed the potential
consumer safety and satisfaction at fast food outlets in Owerri
urban area, Nigeria, The survey data revealed that the extent to
which consumers were satisfied with the services and perceived
safety of these fast food outlets were above average (P<0.0001),
indicating that consumers do not generally perceive any health
dangers with these fast food outlets. On the contrary, our
laboratory study revealed that the microbiological safety of these
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fast food outlets was questionable. Acrobic mesophillic
organisms, Coliform bacteria, and Escherichia coli were found to
be present in some food samples. The levels of pathogenic
organisms in the food samples exceeded the safety levels (0-
10ctu/g) specitied by the National Ageney for Food and Drugs
Administration and Control (NAFDAC), and the growth patterns
of coliform bacteria were found to vary signiticantly (P 0.001)
between food samples. Among other recommendations is the
suggestion that NAFDAC should conduct routine checks on the
wholesomeness of finished food products served at the fast food
outlet, Onyeka, E.U., Mbonu AR and Onyveka A.C(2010).

(n another rescarch, we determined the phytochemical, nutrient
and anti-nutrient content of the green leal of treadsoftly,
Cnidosculos aconitifolius. Our research eflorts revealed that this
leal 1s particularly rich in protein (5.95%) and contaimns more
phytochemicals than many other culinary vegetables, explaining
s use as a medicinal herb. There are more nutrients in the
younger leaves of this plant, and that this leaf needs cooking
belore cating since itis higher m HEN (0.75%) compared to ugu
fluted pumpkin leat (0.38%0). Onycka E.U Agha, J.C and
Nywanjo, A.C(20110).

In 2011, T examined three varicties of soyabean which we
sprouted separately in batches tor 6h. 12h, 24h, 36h and 48h and
were used to produce soyamilk. Whey was produced from cach
soyamilk using citric acid, We disco ered that soyabean variety
did not affect the volume yicld of whey but plTof coagulation did.
More goagulation occured at pi 4.5 than other pH tested. -
glucanase treated soyamilk had the highest (P<0.05) whey
volume (89.07%). Gel electrophoresis (SDA-PAGE)
cletrophoregram  showed that most proteins in the control
diminished after sprouting.  The Visible Coagulation Time
(VCT) of soyamilk whey was =~ Tmonths. The conclusion was
that development of soyamilk whey for food and beverage
production is feasible. Osuji C M, Onyeka E.U, Onuegbu N.C
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and Udofia U.S(2011).

[ also carried out a research in which the microorganisms and
compounds influencing the organoleptic properties of Ugba were
studied.  Staphylococcus  saprophyticus, Bacilluspumilus,
bacillus subtilis and Bacillus lichenitformis were the organism
involved in the fermentation.  Ugba prepared by mixed starter
culture were liked mostamong others. Nineteen compounds were
[ound m unfermented ugba, out of which 11 were found only in
fermented ugba, The best ugba were found to contain ethanol,
ethyl stearate, cthyl oleate, ethyl linoteate, cthyl phenol and
cthyloctanoate. These compounds influenced the perceived ugba
avor but had no direet influence on colour and texture, Kabuo
N.O, Uzuegbu J O Ubbaonu C. N and Onycka E.U(2013).

We also conducted aresearch where Cowpea (Vigna unguiculata)
was blended with wheat (Triticum vulgare) flour at various ratios
and used in noodles production. Vartations in the levels of wheat
[Tour substitution with cowpea affected nutritional,
physicochemical properties as well as the consumer acceptability
ol the noodles. Noodles made from cowpea-wheat flour blends
were found to be significantly (P<0.01) higher in protein and
fibre contents than those from 100% wheat flour. This was
considered a significant health benefit. The summary of this
rescarch point is that the use of cowpea in noodles production
could be explored by the pastanoodles industries, and that
cowpea noodles may be successtully introduced into the Nigerian
market. Udeogu, E, Onyeka, E.Uand Umelo, M.C(2014).

1.0 HUMAN CAPACITY BUILDING

My highly respected Vice-Chancellor, Sir, | have been involved in
teaching, rescarch and public service i this University for more than
seventeen (17) years now. Part of what I have accomplished during
these years is human capacity building. In addition to having served
as IHead of Department, external and internal assessor of both
graduate and undergraduate students' thesis, Class Adviser and
member of various University committecs, [ have specifically and
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successfully supervised over fifty (50) students at both

undergraduate and postgraduate levels. These include four (4) Ph.D

and six (6) M.Sc. students. The Ph.D graduates arc Dr. (Mrs.) N.O

Kabuo, Dr (Mrs) Chinyere Ibebuchi, Dr(Mrs). Ann Peter-1kechukwu

and Dr. (Mrs) Chidi Julian Ibeawuchi. It gives me great joy to know

and recall that [ have been part of the making of these great scholars of
this University.

12. CONCLUSIONAND RECOMMENDATIONS

Mr. Vice-Chancellor, Sir, Ladies and Gentlemen, my concluding

remarks are as follows:

« Food processing and processors have indispensable role to play in
our altaining sustamable houschold food secunity. Government
commitment and participation expressed through effective and
encompassing food safety policy will ensure that Nigerians cat
safe and nutritious tood.

«  All carbohydrates are not equal in their physiological roles and do
not affect human health equally. The common cowpea cultivars in
Nigeria, for example, do not have the same physiological role and
would affect human health differently.  He-brown among others
has the most beneticial health qualities.

« The practice of sprouting gramns, mcluding wheat, 1s an avenuce for
consumers to derive immeasurable nutritional benefits from
grains. Sprouting hydrolyzes complex sugars in grains, releasing
(Tatus gases before it is consumed. Sprouted grains could be used
as tunctional foods for health promotion more so as the
technology s adaptable even ata village set-up.

« Some cooking pots are likely to expose consumers to mtake of
metals exceeding the allowable dose recommended by WHO in
1989 and 2001. Porous and pitted’corroded surfaces cxacerbate
leaching of cookware, therefore raises health risk.

» Avoidance of abrasive and corrosive cleaner 1s one of the ways to
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avoid metal toxins. When a pot 1s rusting or showing signs of
pitting/corrosion, the only healthy option is to replace the pot
because itis probably leaching those metals into food.

» Titammum Steel pot does not only protect (retains) more food
nutrients than other pots tested but also does not leach metals into
cooked food. Enamel, as long as it has no scratch is as good as
titanium.

« Alummum pots are not friendly with food nutrients and they also
add aluminum metals to food, which may exacerbate food related
nutritional discase such as cardiovascular disease, obesity and
diabetes in the food consumers.

My sublime recommendations, therefore, are as follow:

v Anutrition and food safety policy that is more encompassing and
cffective 1s urgently needed in the country 1o serve as a road map
for good diet choice. For an instance, glycemic index should be
part of cvery carbohydrate food label because ol the pivotal role
of sugar m human metabolism. Every additive mvolved n the
course of food processing must be shown on the label, none
should be left out. The food industry and policy makers must
mnovate and renovate to make the healthy cating choice the casy
choice for Nigeran public,

v" Our regulating agencies could do better by being more proactive.
We need not wait until people start dying of one or the other food
poisoning before we act. Ideally, samples of products should be
collected from the retatl shops not factory. Factory visit should be
forequipment and environmental surveillance.

v" Sprouting process should be applied to wheat for bread and other
wheat-based products. This will re-adjust our food security
positively as chronic diseases may reduce in the country. By so
doing the 1ssue of cassava incorporation into wheat flour may be
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reverted and cassava may now be used for other industrial
PUrposces.

v' Given the widespread use of relatively inexpensive aluminum
cooking pots throughout Nigeria, we strongly recommend that
aluminum pot surfaces be anodized so as to offer suflicient
protection of tood nutrients and reduction or even climination of
high concentration risks of metal leaching.

v Our data suggest that vital food nutrients ingestion when using
aluminum pot is insufficient to meet the daily nutrient
requirement of aluminum pot users. 1t is theretore advised that a
change in cooking pot by such persons be sought or sources of
these nutrients be taken in large quantities so as to prevent hidden
hunger and the associated health risks.

v The Nigerian Government, through relevant agencies, should
look into the composition and types of cook wares allowable in
the country. [tis high tme Nigeria stopped serving as a dumping
ground for substandard and obsolete cook wares. Let the country
arise and protectour health,

v" We should throw away and discard, as carly as possible, aging
(old, pitted and worn) aluminum cook wares since more
aluminum ions will dissolve outofthem. Ifand when youreplace
your old pans, consider upgrading to anodized aluminum pans or
titanium ones in the nterest of improved food safety for your
fanuly members and loved ones.
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The greatest discovery is to discover who
and what has always been there!

Thank you for listening and God bless!
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