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LIST OF DEFINITIONS

DIET: -
A diet is used here to mean what a person or animal
usually eats or drinks; -i'l;__l'l.ly fare' Mode of living

with specisl reference to food.

FOOD: ~
What one feeds one It has been used in certain

places in this text to lom meal .

MAL NUTRITION: -

Imperfect or faulty nutrition. In manutritiom,
there is consumption of sufficient amount of food (or
calories) but with li:!itlng supply of certain nutrients
resulting in a spectrum of disease.

MEAL: -
The food taken at one time, as breakfaet, dinner
or supper.

PROTEIN CALORIE MALNUTRITION:-

This is regarded as & spectrum of disease arising
from inadequate diet, - usually with insufficient fat
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Table 3!

Fooad Ingredients
Local Name Common Name

Fura Dawg* Guinea corn
Gero* Millet
Citta Ginger
Masoro Black pepper
Kaninferi Cloves
Barkono Red pepper

Kono Dawa®* Guinea com
Gero* Millet
Barkono Red pepper
Kaninferi Cloves
Citta Ginger

Kosai Albasa Onion
Tumatir Tomatoes
Vake® Cowpeas
Gishiri Salt
Man Gyada Groundnut oil
Barkono Red pepper

Kunu Cero* Millet
Citta Ginger
Barkono Red pepper
Kaninferi Cloves
Masoro Black pepper
Tsamiya Tamarind
ISugl Sugar

1« This table continues at the appendix




Table
Pood I_ngrediianta
Local Name Common Name
Nono Mad ara Fresh milk
Kuka or Bahe Cream of tartar
S8hinkafa da Shinkafa* Rice
Hive Tumatir Tomatoes
(Rice and Albasa Onions
Stew) Barkono Red pepper
Tattasai Red pepper (more sweet
Man Ja Palm oil
Kuka Baobab leaves
Kubewa Okra
Kebewa Squash, Pumpkin
Tuwo da Miya | Dawa®* Guinea com
Man ja Palm oil
Man gyada Groundnut oil
Albasa Onions
Barkono Red pepper
Tattasai Red pepper (more sweet
Kuka, Kubewa Vegetables
Goji Pumpk in
Gishiri Salt
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Figure 2, A map showing the selected study villages and markets in the Zaria area.

From Hays, H. M. (1973)
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in Nerthern Nigeria:

The different foods commonly consumed in the Northern
parts of Nigeria have beeén shown in Table 3, The consump-
tion of some of these foods is restricted to that part
of the country, while some like Shinkafa da Miya (Rice
and Stew) and Kosai (bean cake) are also widely consumed
in the Southern parts. The restriction of some of these
foods to a particular mi;a of the country is probably
due to ready availability of major ingredients used in
their preparation in that part, No doubt, such foods could
be introduced to those parts of the country where they are
at present unknown, when improved methoads of preparation,
storage and preservation are developed.

From survey work carried out by Mrs. Simmons
(8immons, E.,B. 1971) of the Institute of Agricultural
Research Samaru, the pattern of consumption of several
foods in three villages around 2aria (see Map on opposite
page) was established (Table 4). Tuwo is taken largely
as the evening meal while fura-nono forms the major meal
cansumed as Lunch in all thﬂ villages. Koko or Kunu and
leftovers are taken to a large extent as breakfast.
Leftovers are usually Tuwo and the percentage of days in
which this was conam is high in the most isoclated rural
village (Dan - Mahawayi). In Doka (along Kano road),



Table L

Meal analysis in three Zaria Villages,
May, 1970 - Jan, 1971

5

b o Dan
Hanwa
g’:ﬁ ‘(tgﬁgji (Kano Ra) |Total
1« Number of House
Holds 37 39 L3 119
2, No, of "Meals"
eaten 928 1008 1090 3026
Breakfast 253 270 307 830
Lunch 236 269 227 732
Snacks 190 203 200 643
Dinner 249 266 306 821
Pattern of Consump=-
skioh mpes1tigt
items were eaten
BREAKFAST
Left overs 24,5% | 82,2% 148, 5%
*Some prepared foods|48.6 | LL4.O 48.5
Koko/Kunu 39.1 42,6 48,2
Kosai 27.7 0.0 9.8
Danwaka 55 | 11.9 8¢5
Rice and Soup 5¢5 | neg. 0.7
New Tuwo 5645 | 144 342




Tsable 4
(Kano Ra) |Total

Lunch
Some *prepared foods 72.5%| 79.1% 84.1%
Fura and Nono 68.2 67.7 48,0
Alele 746 0.0 740
Kulikuli g 3_.@ 11.2 11.0
Rogo - 6.8 546 1445
Rama/Zogala f neg. v %) 2.8
SHACKS
Kolanuts 85.3% 9.9% 98,8%
*Prepared food items 23,2 85.2 Lol
Rogo L7 6.4 nege
Kosal 3.2 5047 4e0
Kulikuli 0.0 9.9 nege
Gyada 1.0 9.9 0.0
Rake 11.1 9.4 neg.
DINNER
Tuwo ‘80” 86 .h% 5. 8%
*Prepared food items| 6,0 3.4 10.5
Kosai 3.6 0.0 neg.
Starchy roots = _
(Yam and Rogo) 6.0 4e9 6.2

SOURCE: Simmons, E,B. Calorie and Protein intakes
in three villages in Northern Zaria

Pmm“o
May 1970 - July 1971 (forthcoming)
* "prepared foods" refers to Purchased ready to eat foods

not prepared or cooked in the households, These are
usually Koko, Kosai, Danwake, gauda, fura, nono, and rogo.
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the percentage of days 1n which fura-nono was consumed
was found to be tllrﬁl"mnrod to the other two
villages. Thie is dni-go“m&mt that madara (fresh
milk) is less avtilt‘h? :ln this area. This clearly
illustrates how the Mo meal of any locality could be
influenced by the avail 11& of the raw materials (or
ingredients) used in 1t w;tim- Although rice is
cultivated u:tanuni.ria ﬂh Mth. the quantity of
this food crop consumed ﬁ the ‘three villages around
Zaria is remarkably 3,0.';’ This is because rice is not grown
in the vicinity of t_hho imrtioular villages,

.’.s

14 wa

It is now olcu thd 3 number of different foods are
consumed in this ooutr,p; ‘Little however, is known sbout
their chemical cmung and nutritive value. Several
of investigators hﬂ; @m out some biochemical studies
on certain Nigerian fpd&;;.‘;(.o,imgu and Amazigo 1957,
Bassir 1964, 1968, Oke '1'965. Malik 1965, Akinrele 1966,
1967, Oke and Tella 1968, Akinrele et al 1971 and Umoh
1973)s Some of these workers (Malik 1965, Akinrele 1966,
Unoy 1973) have studied tho losses that may be incurred

in nutrients as a re et preparation methods. Their
studies have been n.lb? nﬁmy restricted to foods
comod in aonthtm w. of Nigeria, If the prevention



1

and eradication of malnutrition and undernutrition is to
be achieved at & National level, then there is the
necessity to extend such biochemical studies to foods
consumed in the Northern parts of this country.

A drastic change from our traditional diets and food
habits to & more modern Buropean diet may not provide
the right solution to our mutritional problems in Nigeria,
As a result of change in food habits accompanying increasing
urbanization and socio-economic awareness of a group of
Nigerians, either improved nutrition may result or because
of too rapid change in traditional eating habit, disease
may ensue (Adadevoh 1972).

Lack of adaptation is suggested as one of causes for
diseases that may arise, i.e, defects in the absorption,
the digestion and metabolism of the newly presented food
may be responsible, For example, it has recently been
shown that the absorption of lactose (the sugar of milk
and milk products) is impaired in Nigerians especially
those from the non-dairy areas and whose intake of milk
and milk products cease after weaning (0Olatunbosun and
Adadevoh 1972). Milk intake as a therapentic diet in protein
deficiency syndrome may because of its lactose content,
give rise to symptoms of intolerance with sbdominal pain
and diarrhoea, Thus milk may not be the best protein
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replacement or supplementation diet in our environment.

It follows that local food products must bhe relied upoy

in the main for providing adequate nutrition, This
therefore calls for extensive analyses of local agricultural
products especially as regards their essential nutrients.

It is to be realized that new foods could be evolved
as a result of extensive analyses of our local food
ingredients and diets. For example, three sources of high
quality protein foods have now been recommended for
Nigerians from nutritional studiess One of these, "Soy Ogi"
a corn and soya bean protein-enriched food has been
developed over the last six years by the Federal Institute
of Industrial Research, Osﬁedi (Akinrele et al 1970,
Akinrele and Biwards 1971). The other, Gari fortified
with Soya has also been stildied (Bassir 1964, Bassir et al
1968, and Akinrele 1967).

They have been shown to be suitable on chemical
evaluation for their nutrient compositions, biological
protein quality and in some cases clinically for their
therapentic qualities, (Table 5a, b, c). A third source, -
leaf proteins is obtained from green leaves and compares
favourably with omeﬁ'id protein supplements and
"Soy Ogi" (Oke 1969, Fafunso 1971). It is a high quality
protein source and has recently been shown to have
therapeutic efficacy in the management of protein calorie



Table 5a

Percentage composition of Soy-Ogi as
Compared with other Protein foods.

Akinrele and Edwards (1971)

13

constituent | (nigonia) | (Ressie) | (Amorioa)
Protein (N x 6.25) 20.3 1641 20.9
Moisture L.7 3.0 9.5
Fat ‘ 643 24,2 1.2
Ash 3.0 346 2.1
Caleium 0.47 - 0.40
Phosphorus Ookily - Oelily
Carbohydrate 637 52.4 6140
Energy (K-cal/g) L0 Le95 3.58

( =) usually means not

specified,
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Table 5b

Anino Acid pattern (mg/g)
Akinrele and Edwards (1971)

born-aoya FoA.0.(1957)
Amino acid | Soy-Ogi | Lactogen meal reference

Protein
Threinine 7.63 715 - 5476
Isoleucine 8485 9.89 - 8.654
Leucine 17.69 15.21 - 9.78
Lysine 9.46 12,05 9460 8.64
Methionine 275 3.79 3461

8.64

Cystine 5.05 1 039 2e 80
Phenylalanine 10,68 751 - 5.76
Val 1n0 9.7‘ 1 0. 6‘-'- - 8. &L
Histidine 4,88 4,08 - -
Serine 9 076 _ 9 o1 LI» - -
Protein Scope 93 78 89 100

Usually ( - ) means not specified.




Table 5¢

Comparative B:lo!.
Some

cal Evaluation of

- Proteins

(Mean values for diets containing 10% Protein)

1%

Akinrele and Edwards (1971)
-t ] A B Cc
Analyeis Casein Soy-Ogi |Lactogen
Protein efficiency ratio:
Experimental® e 382640.37 |2.3:0.21 2,2+0,62
Corrected (using Std. :
Value for Casein 2.5 2.2 2.1
Net Prot. Utilization:
Experimental 85.5 83.6(8td) 86.6
69¢5+3.79
(Operative)®
Corrected (using su. e
Value for Casein) 72.0 70.4 (8td) 72.9
1 5845
' (Operative)
Nitrogen dig. Ooer.l
Experimental® * |965640.61191.642,15 |93.142,59
Biological Value: .
Experimental‘ “05:3.63 91 03_4'_2.86 9300_"_‘.20'45

* Mean values with their standard errors

+ Value of WHO (1955)
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malnutrition (Olatunbosun and Oke 1972), These three
protein sources especially, Soy Ogi and lef protein
compare favourably with kmown commercial protein supplements
and hold greater advantage since they are potentially
much cheaper, (Akinrele and Edwarde 1971). According to
Adedevoh (1972), "The objectives of a public health
nutrition programme should place priority on the effective
utilization of the locally available Agricultural resources
to provide a cheap and adequate local protein feed or
a supplementation feed",

145 Scope of work in Nugritional studies:-
1¢5:1 Chemical analyges:
Chemical analyses of nutrient composition are the

starting point in biochemical evaluation of a diet. Such
chemical analyses will embrace proximate (carbohydrate,
fat, protein, Ash and Crude fibre), mineral, vitamin and
amino acid compositions of the food or diet.

Chemical analyses when carried out on raw mixed
materials of the food containing all the ingredients in
the same proportion as they are in the prepared food, will
offer good comparative data for deducing the losses in
nutrients that may occur as a result of preparation methods.
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1.5:2 Effect of Cooking apd Preparation:

Nutrients may be destroyed by cooking. On the other
hand, toxic materials may be got rid off in the process
of food prapafttinn. This is the case with cassava
preparation where & tho glycoside is excluded to
a large extent (Oke 1965)s Mineral elements are usually
lost in certain Nigerian prepared foode due to leaching,
excessive washing and mineing of food materials (Malik 1965).
Nicotinic acid is ltﬁl'o, but there may be some loss in
processing, or from the throwing away of cooking water.
Riboflavin is labile when heated in alkaline solution.
Bright sunlight camses some loss of this vitamin from milk,
and it may also be lost ‘when cooking water is thrown away
after vegetables are boiled. In the process of cooking
and processing, losses of vitamin C may be considerable.
Vegetables covered with water may lose 80% of their Ascorbic
acid content., Bruising and wilting of fruits and vegetables
allow ascorbic acid oxidase to destroy the vitamin., The
method of peeling of potatoes has a significant effect on
thei r content, and so called fruit drinks may contain little
or no Ascorbic acid. In Hospital kitchens, frozen peas
have shown a fall in ascorbic acid content from 20,5mg/100g
to 1.1mg/100g in a 2,5 hr which elapsed between starting
to cook them and serving them:to patients, (cirdwood R,H,
1971).
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1.5:3 C e_of fo as:

Maximum utllwiﬁ d nutrients is only possible
when the intake of e:um Ms not fall below a certain
level, This energy level must be satisfied by fat and
carbohydrate, Below this ]’ml. the efficiency of protein
utilization falls because mtein is used primarily for
energy purposes., For any toedl of interest or chosen for
study, there is th; wtlé evaluation of the calorifiec
value of the prcpsn(nd.m as well as those of their
ingredients, Siaeo' lmtﬁimn are accumulating that most
protein malnutrition in ‘the world is due to calorie
insufficiency, (lnlqs{qﬂ.tqm 1969) the calorifie
values of major dutif_!f- thit country call for extensive
investigation, , o

In the United States of America, metabolizeble
energy is expressed i.p-,tiiia of physiological fuel values
in which ti® energy value of foods and diets are calculated
from table of food snalysis. These tables give figures
for the carbohydrate, protein and fat content of each food
as determined by ohﬁﬂ. analyses., The calorific value:
is obtained by lultiélj'ln: these figures by the Atwater
factors (4 for carbohydrate, i for protein and 9 for fat)
or some varients of them. Full account of the various
factors in use toﬂq with rul]. references to the classical
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papers has been ﬂ.ﬂt‘bf}!‘mﬁum (1955). However, it is
generally suggested thlﬁ muolog;lcal fuel value entails
some defects and is mmg, not a very gool method of
establishing aoemtoly w od.or:lric value of diets
especially in thin u’ﬁ;ﬁr,’. The Atwater factors are based
on work done over 60 ﬂlr& -qo, on diets that may differ
considerably from promt day Buropean diet and more so
the African or R:lger:l.? diﬂ-... Direct calorimetric method
is therefore necossaﬂ‘ in omr to ascertain accurately

the calorific value of ourﬂotu.

It is not qgfti';imf"-ho!enr, to deduce the nutritive
valuve of a diet from mere chemical analyses of the nutrients
pregent. This is bccu;uu the presence of a particular
nutrient does not lnn_. that it 4s fully availeble to the
aninal for body use. To establish fully therefore, the
nutritive value of m' diet, a feeding experiment using
rats need be incorporated. For example, the value of
a diet as a source of m is determined by the concen-
tration of protein in tiﬁ{thn.t‘igeatibility of the protein
and the availability of its amino acids for body protein
gynthe#is and the content and proportions of essential amino
acids, Digestibility of iﬁiom and availability of its
amino acids are best determined by biological methods. In
human nutrition, rats are commonly used for biological

evaluation of diets, Human volunteers can also be employed.



o e i, :
e 2 gt
14515 £
L ' mr developing omtr:l.u..f.
what may be referred to as mi “g.ot- fall very short of E"_
European recomme 1ded . "' ard mnent could be made
. tion of a _ diet ingredients =
are ﬁnm. '. ‘rom such tnnlru-. a well

‘ld.m could ho nolﬂ,r &-

ular ingredient to lmlr ’
in _Qworn. This is the

a particular nu )
au:p@h-mtm ’ n foods, which has led . ;

f‘ jell mixed diet, with hope

to a world m,.. ;}.

;n-twm-iv - in one , food is prmuabymmp.§

- Work has 1 .' ate a numver of examples 4*:’

Fe of the upp:.. wvnen ‘protein foods.
: ¢ 4;

d into those of rﬁ-t t
=
by early nuteitiniets. . i
¥
!

; f!&f-ﬂﬁ "
~ class and those of
@< -mm» being m latter of vegetsble ..
: n being richer in essential _-j
Omin In a lli!ﬂ d:l-.t '
upplement ary rolatimr ;" ;,:.
w d.erfoimiu in one
lurﬁua in another.

tn supnort e.'t mh-'




21

in growth experiment with rats (see table 6), The
experimental rats grew little or failed to grow when beef
tea and bread or wheat gluten, blood protein or yeast
were fed individually, but cambining these foods in pairs
without increasing the total protein caused appreciable
growth (Kathleen and Kon 1958), Geiger (Kathleen and
Kon 1958) however, observed that when one component of a
pair of foods was eaten 12 hours before the other,
(rable 7) the supplementary effect was lost. Thus proteins
of mixed diets show high ﬁiologioa:l. values rare in
individual proteins. Bilological values of 80 - 90
have been reported for the proteins of mixed, non-vegetarian
human diets, while values of 73 - 84 have been reported
for cereal and pulse mixtures (Kathleen and Kon 1958).

It must be noted ‘I;hli supplementary effect is not
only with proteins and amino acids but sl so exists
with vitamins and ninoi-ﬁ.l. Vitamin B,, increases the
biological value of casein in the presence of homocysteine
and methionine, (muim et al 1956), The presence of
adequate amount of vitamin D has been found to minimdze
the deleterious effect on growth of a gross imbalance
between dietary Ca and P (Harrand and Hartles 1968),
Several reports have suggested that the action of vitamin
E on blood formation may alse be involved with the amount
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Supplementary relationship between Protein foods:

Growth exp. With Young Rats,

Maln Amino
Protein Source Eﬁgz.%in acid Gain/week Reference
def{iciency (g)
A 1, Begf-tea 12.5 A1l except O Chick &
lysine Slack

2, White flour | 12.5 |Lysine 13 (1945)

3a 25% besf-tea
nitrogen plus o
75% £l our 1245 19
nitrogen

B 1. Wheat gluten 9,0 {Lysine o}

2. Blood protein 9,0 Isoleucine 0

3. Yeast 9.0 |[Methionine 0

L|-l 50% Whezt =
gluten N. + 90 - 9
5(’}% blocd N.

5. 50% yeast Ne+ _ Geiger
50% blooa N 20 8 (194,8)
gluten N, + 9.0 - 11
50% yesst N.

From: Kathleen and Kon (1938)
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Table 7

Effect on growth of rats of giving them pairs
of Protein together or separated
by a 12 hr. interval.

Protein Source Wt. gain in 16 days (gm)
Given Given with 12hr1
Together interval
1. Wheat gluten + blood protein 22 - 0.25
2. Yeast + Blood protein 18 - 4.0
3. What gluten + yeast 26 + 2.0

From: Kathleen and Kon (1958)

and nature of dietary protein, Anaemia of Thai children
suf fering from prdtetn calorie malnutrition was cured
by & combination of vitamin E and prétein and not by
vitamin E alone (Whitaker :61 al 1967).

The "Soy Ogi" now recommended for Nigerians (Akinrele
end Charity 1971) is a well mixed protein food and its
evolution must have been prompted by a knowledge of
nutrient composition of the ingredients. No doubt,
similar work in the same direction could be achieved

with other traditional diets.



1.5:6 Permented foods:
In Nigeria, some staple foods of the people are

fermented plant and animal products. Some Nigerian foods
which are fermented at one stage or the other in their
preparation are: Nono (l!-la) Soured milk, "Ogi" (Yoruba)
prepared from fermented maize, "Ogilli-ugba" (Ibe) or
daddawa (Hausa) prepared from seeds of locust bean,
"Poofoo" prepared from fermented whole cassava, "giya"
produced from guinea QG;!l_lv‘ and "burukufu" produced from
millet (Nduka 1966). ﬂ.thou:h useful metabolites such

as vitamins and amino acids can arise from fermentation
by micro organisms, t_ho. fact remains that dangerous
compounds may be p@odu.l. For example, some higher
alcohols may be formed in certain drinks. (The drink 'Port'
is high in amylaleohol which is toxic). Thus the micro-
biology of our traditional foods especially those produced
by fermentation or stored for a considerable length of
time after cooking need very serious study.



w.r Two

2.1 Fupa-non as a meal in Northern Nigeria:

Nono is a food m from fermented or soured
milk, It is umﬂlx_ﬁ_*m along with fura (prepared from
millet)., Fura-nono forms part of the staple foods taken
in Northern parts of this eomntry, and is popularly
consumed by people !n ‘bo%_h urbn and rural areas, and by
infants, children, adults alike. In terms of cost,
fura-nono is fairly cheap (one kobo for 128 - 142 gm of
nono and one kobo for 71 = 85 gm of ﬁzra)1. (Simmons,
E.B., 1971)e A serving or lunch time dish of fura-nono
might cost two to r'-iﬁfi&ea for each food item, The
simple method of pmﬁé;uﬁu and availability enhances
the popularity. It 1:-':‘.5'_-0:113 hawked about in urban
market places and forms tho common ready prepared lunch

1. At 1970/71 Prices, !‘llru generally, increases
or dacreases in price because of increase or
decrease in cost of millet.

2. This also depends on the cost of millet in a
particular season or year,

25
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of the petty traders and business men. Major ingredients
in fura-nono have been shown in table 2. In view of its
popularity, it has been eonsidered necessary to assess
its nutritive value.

Bosh fura and nono can be stored for up to a maximum
period of three days. _GW! in nutrient composition,
nutritive value may occur as a result of growth of certain
microorganisms. Millet flour is usually sprinkled over
the fura balls if they are ..“ be kept any length of J:i/m,\
Presumably, this nu!..ct mr provides a dry coat, thus
helping both to keep the balls separate from one another,

as well as preventing lost of moisture from surface of
balls. However, the effect of this flour on the keeping
guality of fura is at rnmi obscure end needs to be
clarified by some biochemical studies.

Finally, some ingredients used in the preparation
of fura and nono are unigue, with uncertain nutritive
values, The soaked seeds of bacbab tree (optional
ingredient in nono) is used as an adulterant by sellers
to make nono slightly thicker while increasing the liquid
volume of nono available for sale. This may indeed be
affecting the nutritive value of nono., The minor ingre-
dients in fura (largely spices) are usually added in
negligible qumtit:l.;s and their contributions may therefore
be small,
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Plan of Projecty =

)
A plan of project which when completely investigated

would offer a full knowledge of the nutritive value of nono
comprises six phases: _:'?""
1+ Chemical analyses to be carried out on the food

2.

ingredients. Such chemical analyses will embrace
proximate omomlmnm of amino acids and vitamins
(especially vitamins A, Bys B, and C that are easily
lost by most food IWIrltion methods) .

The above chemical éllrlu to be extended to the
'Standard' foods of known ingredient composition.
The standard foods consisting separately of two types:
(a) the cooked foods and (b) the raw foods (containing
the prepared Wntl in the same proportion as in

>,

the cooked rooﬂ.a).?'* Only $hén can losses in nutrients
due to preparation methods be ascertained. To make
easy camparative lo:l‘k, the standard foods have been
divided into the various parts:-

(a) Nono without 'W} (1) Raw

(2) *#Cooked

(b) Nono with 'Kuka' (1) Raw

(2) Cooked

. .

* Cream of tartar from soaked baobab seeds,

** Nono is not cooked, but cooked nono is used in

this text to represent the prepared (soured) milk.
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(o) Pura (1) tRaw
' _ » (2) Cooked
(@) Fura-nono uﬂaout‘-'lt;kl’ (Mixed foods)
(1) Raw
: (2) Cooked
(e) Pura-nono with 'Kuka' (num foods)
: (1) Raw
(2) Cooked

3+ Since our standard foods may not represent average
ones (in conpolitiﬁi‘), chemical analyses may be
extended to ruﬂﬂutd-ﬂhot‘d batches of the
prepared foods (rur_g;ﬁ .t'ar-nono. and nono). This
will :l.lluun"h'.thi-)f’;“l}ituda of the variations that
are likely to mmtm variations in quallity and
quentity of ingredients used, and in handling and
preparation methods. |

L, The energy supply of the foods and their ingredients
to be assessed in the following ways:-

(1) Gross Wl- As determined by the
Calorimeter,

(11) Phyaiolwgﬂ.’tm value (P,F,V,):- This is
calculated from the fat, carbohydrate and
protﬁ!.p. ewby multiplying by the factors
9y 4, L4, respectively.
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6

(111)

(iv)
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lotd:olﬁaﬁ{ié!imm:- This can be
obtﬂ@ed..tr- the gross energy by calculation
using an lgwnlhcd equation:

Mg/ = m‘,' X 0.95) - (M6 x 0.,075)

Protein m percent (Pcals %):=-
horgy Mut&on from protein. This can
ollculltd. fk the equation:-

Pcals % = M_&

LY

Biological assay of i'ood proteins:- By a (biological)

feeding oxpouunt ulﬂ rats and the standard foods
(2 ¢y, 4, €) the !'Qll&ing aspects of protein quality
could be mvoﬂtmlpd:-

(1)
(2)
(3)
(1)
(5)

True digestibility (T.D.)
Biologieal Value (B.V.)

Protein ﬁ!ﬁimcy ratio {P.E.R.)
Nst'wohfp utilization (N.P.U,)

Net d.im protein calories percent
(H.DQPO“ ’)o _

Microbiological quality ot foods:~ This will involve
identification of micro-organisms eSpeyxcially those

accounting for sourness in the nono and elucidation
of likely microbial activity during the keeping
period of the foods,.



Although, all the m outlined aspects of nutritional
studies are important 1&«1“.!1115 fully the nutritive
value of a food or uo.t. pwuty was given in this
investigation to 3@0013 i*‘"’te 4, The results obtained
on the four upocto G!;#{-!ltmt provide sufficient infor-

mation for assuaing to a reasonable measure, the nutritive
value of the foods l‘bm“w

Fura:= The major wm lﬁﬂd in the preparation of
fura is millet (.go'.ro).- In -iﬂ instances however, pecple
employ guinea corn (d.'l),ﬂn place of millet. Ginger
(citta), Black pepper tﬁ'-m), Cloves (kaninferi) and
Pepper (barkono) are c-nnly used as spicess The quantity
and number of these mmsuployod depend on the
discretion of the individual, In general however, the
quantity of these spices added is usually small relative
to the guantity of m nm used.,

Nono:- Nono is mpuutn. fresh milk (madara).

Cream of tartar (kuka, 'btl: or bapa) is commonly an
optional ingredient.

1« Millet is pounded into flour by hand in the morning
and left without drying until used later in the day.
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2, Water is boiled oﬁr%mos com stalk or wood fire
in & kerosine tin, be -

3, Flour is compressed into balls (no water or liguid

is added), and dropped into the boiling water. A little
of the flour is relu'nd for sprinkling on top of tle
finished balls (see step 9).

4, Balls are boiled for aa to 30 minutes,

5 Some of the cooking water is drained off into a
bucket or calabash; some 1is i.ott in the kerosine tin with
the cooked balls, The ’Ihi and remaining water are then
poured into a wooden mortar.

6. The cooked balls are broken with the pestle (some
flour may still be dry in the centres of the balls) and
mixed with the water, All or some of the reserved
cooking water may be added while pounding, Spices
(parkono-pepper, ditta - ginger, masoro - black pepper,
and kaninferi - olon"),;ii! ground together and added at
this point if they were not already placed in the mortar
before the cooked balls were poured in.

7 The mixture is tlen pounded vigorously until a cohesive
and slightly sticky lump of dough is formed (sbout 20
minutes). More pounding achieves a emoother and more
elastic product. Additional amounts of the reserved
cooking water may have to be added during the pounding
process in order to achieve the right consistency.
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8, The pounded: ).uln yﬁm is removed to a
calabash., Small n“ﬂ’! of the dough are broken off and
rolled into smooth balls between the interior curve of
the calsbash and the m of the hand, These curi(or
balls) may weigh *eqﬁ 85 gm each’.

9, If all the balls ﬂl’m‘bt to be eaten immediately,

the reserved flour il mlnklad over the tops of them as
they are arranged m miﬂcﬂ. layers in a large container -
a calabash or a 10.‘!'“_ enamel bowl. The flour makes them
'look nice' but it apparently also gives them better

keeping qualities if they are to be kept any length of

time. The maximum %tﬁo seems to be about three days.
10, The fura balls are ’Iﬂl? ready for consumption. If

nono (soured skimmed milk) is available, this ls the
preferred wconpﬂlﬂ'n#‘,;ﬁﬁt.' Bber dailvalso be nixed with

the fura for drinm !h. balls of fura are broken or
erushed slightly in w before being placed into a
drinking bowl where they are mixed with the nomo or water
(with a spoon or small calabash) until a fairly thin gruel

is formed, BSome sugar may be added to the mixture if

the fura is mixed with water.

l_

1. "Weight of the talls. however depends on
the cost of m ;l.io in any particular year, the

cheaper the lﬂ-li‘h the larger the balls.

'
(]
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The gora is then shakened vigorously until the butter

is separated from thc‘ 2iquid butter milk, This may take
up to an hour depemm on the butter fat content of the
cream and the smount of cream in the gora. A little

warm water is aonctinl‘;_.,w to the cream to "make the
butter come out taatafé_;_‘ fhe liquid butter milk in the
gora is also called ‘nm‘-ﬂ is kept, if possible, for
family consumption l‘l :lt'g,’-l sa‘ld to be superior in _
quality. The butter tm‘[rnd into patties (curi), these
are usually thoroughly washed in cold water before use.
The butter is not om along with either fura or nono, but
is sold separately.

2.5 w
2.5:1 Food Ingredients:

The fura ingredients and 'kuka' for this investigation
were obtained from 'Ihc l-uu market, Samples were
bought between the ull of hsn.t and early September 1972.
These ingredients l'er. :In the forms that they were normally
preserved and used __'by ‘the people, They have therefore
low water content l:tnio they were sun-dried, No ingre-
dlent was obtained fresh.

Bnquiries at thf 'E;l. of purchase showed that most
of the foodstuffs hm@ulnmed or grown widely, around
Zaria, but no seller shemed 10 know the time of harvesting
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of the foodstuffss All the food ingredients analyzed
however, may be said to have been grown in parts of
Northern Nigeria, am Zaria,

Most of the milk samples analyzed were obtained from
Shikd farm of the Institute of Agricultural Research
(A.B,U,). Two milk samples of Fulani breeds, however, were
obtained from the Northi@antral State Government farm
Shika, and from a local Fulani man,

20532 Prepared foods:
Some samples of the t_'eod- as prepared and taken by

the people were analyzed. They were obtained through
Mrs. Simmons from a Supplier who bought the food samples
randomly from local ldiﬁﬂ in a village near Zaria.
The age of each r;od. m. analyzed was not known,
Analyses were also carried out on the standard cooked
foods, raw foods and "mixed foods'®* of known ingredient
compositions. The standard cooked foods were prepared at
Hanwa ( a village near Zaria) under the supertision of
Mrs, Simmons and myself. The weighings were made by us
and the quantity and choice of ingredients were left to
the discretion of the local woman who prepared the foods
and also supplied all the food materials or ingredients.
The raw foods were prepared in the laboratory, from

part of the raw ingredients used for the standard cooked

® "Mixed food' refers to a mixture of fura and nono
whether cooked or raw,
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foods, The 1ngrodi¢ut;§'oﬂ mixed in the same proportion
as they were in the standard cooked foods.
- i -

2.5:3 The mmmu' ' (Fy ixture)

One of the 'lix.l xm.t was made at Hanwa by allowing
the local woman ‘Im mix till reodl at her own diewetion,
The weighings were also naﬂo by use With this as
standard, other mixed _f‘_ood.! (fura + nono) were made in the
"laboratory in exactly the same proportion as that mixed

"" .
’

at Hanwa, W &5 5

The dosoript{;a of the various foods with their
ingredient conpoﬁt:l.%ﬂ proportion of mixture in the
case of the 'mixed fﬂm' Lm shown in Tables 8, 9 and 10.

2.5:1 Wt

Samples when om&l ‘to the laboratory, were dried
almost immediately m‘hot alr eirculating oven at about
60°% depending on oqhmo. Drying was usually
completed within 24 I#I‘n} In the case of the food ingre-
dients, they were ground m a mill before drying. Where
samples formed lunpl’h dwm (especially the prepared
foods) these uro‘brdﬁin mortars, to very fine powder
that passed through lﬁ - 45 mesh steve, before storing in
air-tight screw-capped bottles. The dried samples formed

the stock for further chemical analyses,
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Table 9

Composition ‘of Standard Nono Foods
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1

Food Nono without 'Kuka'] Nono with 'Kuka'
fgrodiwms Raw | Cooked* Raw Cooked®
Fresh milk 50,0 gm - 50,0 gm -
Soured milk - 1.702 kg - 1.985 kg
Butter removed - 99.5 gm - 1070 gm
fg;'gu‘d‘r;g“) 42.0 gn{ 1.432 kg | 77.0 gm | 3.059 kg
Kuka added - - 1¢35 Eﬂ! 53.5 am
Total Wt. of  192,0 ga | 3.034 kg |128.35 gm! 1499 kg

* Prepared at Hanwa.

1. Raw and Cooked foods contain same proportion
of ingredients.

-

Table 10

Proportion of Mixed Foods'

—
Food Fura-Nono without | Fura-Nono with

Deseription 'Kuka' 'Kuka'

Raw Qookod' Raw Cooked
Fura 20,0 gm | 212.0 gm| 20.0 gm 72.0
Nono 18.7 gm | 198.0 gn | 18.7 &m 67.5
Water added | 5.34 e-r 56.8 gm| 5.34 gn| 19.3
| nixture - O] 40k gn| 466.8 gm | 4.0k em | 158.83 gm

* Prepared at Hanwa.
1+« Fura and Nono in equal proportions in both raw and

cooked 'mixed foods'.
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while Vitamin C was estimated by the method of
Evered, D, F, (1960).

Amino acid anslysis of only a single sample of Raw
fura was carried out by direct acid hydrolysis followed
by analysis with the Beckman model 120C Automatic amino

acid analyzer.,
The set-backs and likely sources of error in each of

the methods employed for the analysis of various nutrients
are given under "Discussion of Methods",

341 Moisture Content:- (As0.A.C. Page 191)

Procedure: About 2g of the ground food sample was
accurately weighed in a small crucible (10 - 15 ml) with
lid. The crucible containing the weighed sample was then
put in a hot air eirculating oven maintained at about 110°C
and the food material dried to constant weight (usually
left over-night). The crucible was coverdd while in the
oven, transferred to a desiccator with calcium oxide as
drying agent, and weighed again when it reached room
temperature, The loss in weight is equal to the moisture

cantent.

3.2 Ash Content;~ A.0.A.C. Page 192

Procedure: About 5g of well mixed powdered or ground food
material was weighed in o..'lo = 15 ml porcelain crucible
(with 1id), that has been ignited, cocled to room
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temperature in & G:G'Ql&lgcj;% (with calcium oxide as

drying agent) and n;;ggd.l The sample was then ignited
at 450 - 500°C t111 materisl was completely white. This
usually took 6 - 13 hqn depending on sample type.

The crucible with QQ was thon coocled in a calcium oxide
desiccator and mm ‘soon after it reaghed room
temperaturees The w ﬂ' ash was obtained by substrac-
ting the weight of crucible,

3e3 Mﬁi&mﬂt- (AeOoAsC. Page 331)

Procedure: About 5g of the dried food sample was weighed
accurately in a th:lﬂi ﬂ covered with a piece of glass
wool, The thimble was then pht into it's chamber. About
250 ml of petroleum cth."r L-(B.l’.GO - ao°c) was put into
the flask and the mqﬂ assembled for distillation,
The temperature of the huﬁng mantle was slowly raised
wtil the ether just boiled
to achieve uniform boilf ng « As the ether evaporates,

e
it is condensed and drops on the thimble, The extraction

(Boiling chips were employed

process was continued !oi‘_ sbout 12 - 16 hours (usually
over-night). The -aﬁt was then distilled ti11 only
about 50 ml was thﬂb flask, The flask content

was washed into a ul.gm beaker with some ether and the
later evaporated J'I;t‘.l a.gnou on a hot water bath, so

that the lipid mmtm left in the beaker, The beaker
was finally dried in hot air eirculating oven at about 40°C
to & constant weight, (usually for about 30 minutes),
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The Gerber n&M ’lll mloyu! to estimate fat
content of fresh l!.].ttﬂ nono samples (Ling, E.R. 1947).
In this method, nilkm is dissolved by means of
gulphuric acid of wi\.‘ specific gravity (1.82),
thus leaving the milk t_ut_ suspended in a heavy acid
solution from which ﬁtl geparated by centrifugal force,
The addition of -mm«r or amyl alcohol greatly
facilitates the fat mﬂon.

Appsratus: |

1. Gerber tubes

2. Gerber pipettes - 11 ml, 10 ml and 1 ml.

3. Wooden stands .te hold Gerber tuhes and pivettes

i« A water bath maintained at 68°C

8s A Gerﬂoerlmﬁiﬁcl: of diameter 18 - 20 inches,

holding 16 Mll and capable of rotation at
1,100 rowluﬁ;u per minute.

=

Reagents: =
1e Gmomtrdul mlnhuric acid (S.G. 1.82)
2e Aﬂy1 ﬂ.”m.

!.

oce .
10 ml of the Gerber sulphuric acid (S.G. 1.82) was
measured into th.h-mr tube. The milk sample bottle

wasg inverted twice or thrice amd 11 ml of nmilk (actually
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the pipette tramnsfers only 10,94 ml) transferred into

the Gerber tubes such that the milk forms a separate layer
gbove the acid. Then, 1 ml. of anyl alcohol was added.
The Gerber tube was then stoppered, shiakened until all
s0lid particles heve been di ssolved, and placed in water
bath at 68°C for about 5 minutes (when the temperature

of the sample must have reached equilibrium). It was then
centrifuged for 4 = 5 minutes at 1100 R.P,M. in a Gerber
centrifuge of diameter 18 - 20 inches., The tube with

stem upwards was again placed in water bath (at 6800) with
the water level touching the upper limit of the graduations.
After dbout 2 = 3 minutes it was removed from the water
bath and the percentage fat read directly from the graiuw-

ated portion to the nearest 0.05 percent,

3.7 Crude Fibre Content of Samples;-(A4.0.4,C. Page 332)

The dried fat free samples were used for the estimation
of erude fibre content and the method was based on the
separate extraction of substances soluble in bolling

sulphuric acid and boiling scdium hydroxide soclutiomse.

Apparatus:
1. A rvubber - tipped glass rod,

?« 1400 ml heakers
%« Buchner funnels

4o Furnace,
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Reagents:

1« 5% Sodium hydroxide solution

2, 5% Sulphuric aeid solution

3+ 1% Hydrochloric acid solution

he 95% Alcohol

5, Celite filter aid (acid washed).

Procedure;

The fat free residue (from ether extract already
described in page i1 ) was transferred to a 40O ml beaker
which had been previously marked at 200 ml level, 50 ml
5% sulphuric acid was added and mixture made up to 200 ml
mark with distilled water, The contents of the beaker were
heated to boil, and kept boiling for exactly 30 minutes.
During the boiling, the mixture was stirred with a rubber-
tipped glass rod, removing all particles from the side,
and keeping the volume constant by addition of hot water
from time to time, T_hi'-l:t!ture was then filtered immedia-
tely through acid washed celite on a buchner funnel
attached to a filter pump. The residue was transferred
to the funnel with a jet of hot water and washed with
hot water until filtrate was acid free (tested with methyl
orange indicegor). The residue was scraped off from the
celite with a spatula and replaced in the same beaker

e ™
o i
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removing the last traces with a jet of hot water, 50 ml
5% sodium hydroxide was added and then distilled water

to make up to 200 ml mark. Again, the nixture was
brought to boil and kept boiling for exactly 30 minutes,
while stirring from time to time with a rubber tipped glass
rod and keeping the volume constant by the additiam of hot
water at intervals. The content was filtered immediately
through the same celite of the same buchner and residue
transferred to the rﬂ.jnr by means of a jet of hot water.
Residue was washed few tm; with hot water, then with a
solution of 1% hydrochloric acid and again with boiling
water until free from acid _(hhooked with methyl orange
indicator)., Finally, the _i'!-aidue was washed twice with

a little 95% alcohol and transferred to a 100 ml porcelain
erucible, removing traces  with a jet of alcohol, After
drying in an oven at 100.0 to constent weight, the crucible
(with contents) was cooled in a calcium oxide desiccator,
weighed and ignited in a furnace, Then it was cooled again
in the desiccator lnd weighed, The crude fibre cantent
was determined from tt_l__]_.oll in weight of crucible after
ignition.



A.Q.A.O. mn Tulse

1« Digestion rack with electric heater,
2, Kjeldahl digestion apparatus
3. Digestion flaske.

Reagents: S o

1. Sulphuric acid

2., Mercuric oxide

3. Potassium sulphate :

Le Sodium h:drﬂlulo = sodium thiosulphate solution:
60g of sodium hydrexide and 5g of sodium
thiosulphate Q%og._snzo) was dissolved in
water and diluted to 100 ml.

5. 0.02N Hydrochloric acid.

6. Methyl m-nsmm blue indicator:- 200 ml.
of 0.1% emu ;olutim of methyl red and 50 ml
of 0.1% maie ”ﬂl&lﬂw blue were mixed amnd
stored in dark muo. (keeps indefinitely).

7« Boric acid - MMO: mixture: 20g Boriec acid
was diue!.m in m ml ethanol, 10 ml methyl
red.-mthqug um indicator (6) was added and
mixture made up to 1 litre with distilled water
(stored in Qﬂt 'b_”'no).
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About O.1g of t&w food sample accurately
weighed (or 2 = § nl gt %aﬂk or nono), 1.9g potassium
sulphate, LOmg. -mhno ‘and 3ml concentrated
sulphuric aecid were q'ﬁt hinguntion tube, Two or three
boiling chips were added u ‘the tube. The digestion tubes
were then set up :g mc*ntim rack with electric heater
ard the temperature m”nud t111 the acid came
to true boiling. !l’u mﬁ were heated far 6 - 12 hours
'm Gl.tr. and digestion carried
on far about 2 = 3 | onger. After digestion, the tubes
were cooled and mﬁi t: of water added to dissolve
solids in each m." ithlq film of vaseline was put
on the rim of the n-q;ﬁgme digest trangferred
quantitatively to uﬂ@n ‘apparatus, The f1ask was
rinsed about six i th 2 ml, portions of distilled
water, (1 or 2 drm organge indicator was
usually added so tﬂs omple ;e transfer of digest could be
ascertained), A maﬁ omuning 5 ml Boric acid-
indicator solutiqn m“ﬂnr the condenser of the
Kjeldahl distillation ﬂt&iﬂ; tip extending below the
surface of the mmm; pu of the sodium hydroxide-
sodium thiosulphate ixture was added to the digest and
the mixture ‘muu-h proximately 20 ml of the distillate
was collected, tm-cima!'go 250 ml flask and diluted to 50 ml.

ti1l mixture or







