The nutritional quality of corn based traditional
, Three different combinations of each snack were made viz 100% con
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20.05) than that of the 100% corn and 75% corn; 25Y% soyabeans combinations. A
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INTRODUCTION

can be basically defined as an easy t0 handle, miniature-portioned,

The term “Snack” or “Snack food” f
hot or cold products in solid or liquid form which need little or no preparation and are mt‘ended to
satisfy the occasional “pangs” of hunger (Staffer, 1983). In general, snack foods are considered as
“junk foods” or empty calories”. Therefore, the role of the snack foods is to offer 2 llghf, CO{WCHICM
and enjoyable food option when, for reasons of hunger or sociability, a food selection is required at a

time between that allotted for the principal meals. Thus, snack foods are not designated to be

alternatives for the three main meals a day (Morgan, 1983). They are convenient to eat, involving no
preparation time or effort by the consumer. hunger o to supply the

Snacks are eaten not only to satisfy
nutrients to our body, but also for social reasons.
On many occasions, the inc%pn of snack foods in our diet is not justified in terms of nutritional
demands (Delroy, 1985). Another aspect of concern is the energy contents of snack foods. It is
generally believed that snack foods are both rich in enefgy and fat since they are cooked in or blended
with oil. The technology for the production of fat-reduced potato chips for example does not exist, but
i eters considering the fact

the level of fat can be controlled by careful regulation of the cooking param
_ that oil is essential in cereal snacks to give an acceptable mouth-feel. However, the only way to control

the energy consumption via snack foods is to reduce the size of serving.

In order to counter the belief of consumers and nutritionists that snack foods are “empty calories”, a
number of manufacturers of snack foods have started the development of products supplemented with
vitamins, minerals or proteins (Gould, 1985). Protein supplementation is of paramount interest since
most snacks are poor sources of protein and in most €ases the protein which is present is often of poor

the protein efficiency ratio

nutritional quality. Protein supplementation is possible either by increasing
creasing the total amounts of protein present by adding some

of the protein already present, of in
in, soya protein or €gg white (Tettweiller, 1991). Untreated

- purified nitrogenous material such as casel
de and there is a need to develop more nutritious, corn based snack foods.
from a nutritional point of view.

corn is a staple food worldwi
Certain combination of cereals and legumes are very desirable
Legumes are better sources of lysine and total protein than cereals and the latter are superior sources of

sulphur amino acids (Tettweiller, 1991).
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ous populations, but snack
referred by children and

portant because of
a need to increase

Substantial efforts have been mude to reduce the “snacking habit” of vari
foods consumption continues to increase. Snack foods are generally p

teenagers. In these stages of life, the amount and nutritional quality of protein are im

their essential function in physical and mental development. Consequently, there is

the production of more nutritious snacks, including those made from corn.

‘Aadun’ and ‘Masa’ are examples of com-based snacks widely consumed in Nigeria. “Aadun” is
d by wet milling of whole maize.

prepnmdhy dry-milling whole dry maize while “masa” is prepare

“Aadun” igmostly consumed among the Yorubas who live mainly in the South-western part of Nigeria
while the consumption of “masa” extends to the Northern part of Nigeria. In the present study, attempt
is made to report on the nutritional quality of these two corn-based traditional snack foods namely -
“Aadun” and “Masa” which are fortified with soyabeans. ;

.

. MATERIALS AND METHODS
Chemicals and Reagents
The ¢ hemicals and reagents used in this study were of analytical grades.

e of Materials

aize an soyabean grains employed in this study as well as other ingredients namely pepper, salt,
;Ealmo I, baking powder and groundnut oil were purchased at Ipata Market, Ilorin, Nigeria. The
abean grains were first handpicked to remove the grits and dirts before being used for the

corn based snacks.

f,“Aadun” . ..: :

(1kg) was subjected to roasting before it was dry m
dition of 50g each of dry pepper and salt as well

mixed thoroughly until a good blend was obtained and then wrapped in leaves
i » The corn was then fortified

“aadun”,is regarded to be 100% com “aadun
‘%0 ’ (750g corn and 250g soyabean) and
0

illed using a grinder. This was
as 200ml of hot palm oil. The

%eomn: 25% soyabean “aadun’
abean grains employed in

0g corn and 500g soyabean). The soy
il a light brown colour was obtained. It

der to obtain soyabean flour which

Corn grains

|
icking of grits, dirts and stones)
e !










- was obtained for the 50% corn: 50% soyabean “aadun”
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The consumption of the snack zs revealed in this study may assist 10 take care of diseases relating to
protein deficiency like protein energy malnutrition (PEM) which characterizes the children.

Table 2: Proximate composition of “masa” prepared from different propos tions of corn and

soyabean
Nutrient 100% Corn 75% Corn: 25% 50% Corn: 50%
(75) “Masa” Soyabean “Masa” Soyabean “Masa”
Apparent
Moisture 1.47£021% 1.62%0.12* 120=028*
Ash 0.82£0.07° 1.45+0.10° 2.04+0.09°
Protein 5.69+0.18° 10,70 =0.21° 20.94+0.08 °
Fat 11.22+0.52* 33.16 £0.38° 4128=0.77°
Carbohydrate 80.80 = 1.107 53.07%1.19° 34.54+0.77°

(by difference)

Each value is a mean of three determinations £ SEM.
a, b, c, .... Row values with the same superscript are not significantly different (p < 0.05).

The fat content of 41.28% was recorded in the snack containing the combination of 50% corn and 50%
soyabean. The level of the oil recorded emanated from the oil in the com, soyabean and the groundnut

used for frying. Additionally, fat contents from 100% corn “masa” and combination of 75% corn: 25%

soyabean “masa” were found to be significantly different (p<0.05) from each other. The values
however being lower than that of the oil from the 50% corn: 50% soyabean “‘masa”. The present study
therefore indicates a significant i@provement in quality of the oil of “masa” as a result of the
combination of 50% comn and 50% soyabean oil. Corn oil and soyabean oil are known to be very rich
in essential fatty acids (Staffer, 1983). Therefore the fortification of co with soyabean would not only
improve the quantity of the oil but also the quality. Essential fatty acids play very significant role in
mental development (Dobbling and Sand, 1971) and hence the snack would be very beneficial health
wise to the children of school age. It may therefore be necessary to cross check the levels of the

essential fatty acids in these snacks in future studies.

Table 3 shows the protein quality indices of “aadun” prepared from different proportions of corn and
soyabean. “Aadun” from both 75% corn: 25% soyabean and 50% com: 50% soyabean exhibited no
significant difference (p<0.05) in their biological values but were significantly higher than that of
100% corn “aadun”, It is viewed that the fortification of maize with soyabean for the purpose of
producing “aadun” provided more nitrogen for utilization and body growth than the maize alone. This
is, however, despite the significant decrease in food intake by the rats placed on the 50% corn: 50%
soyabean “aadun” compared to the other rats. It is very likely that the rats may not be well disposed to
the snack possibly because of the oil. This needs to be investigated in future studies.

The protein intake by rats placed on 75% corn: 25% soyabean “aadun” and 50% corn: 50% soyabean
“aadun” were not significantly different (p<0.05) but were significantly lower than the value obtained
for 100% corn “aadun’’. The loss in weight experienced by rats placed on 50% corn: 50% soyabean
;-.:‘aadun" is a reflection of the significant decrease (p<0.05) in the food intake by rats in this group. This
- in turn reduced the protein intake. However, a significant increase in true digestibility value (93.48%)
when compared with the other two formulated

- diets and as expected, the PER for rats in this group was also significantly higher (p<0.05). This is an

* indication that the itle food consumed was well digested (Bodwell et al, 1980) and the Dicie ol
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corn and 75% corn: 25% soyabean
than the value obtained for 50% corn: 50% soyabean.
d to be about five fold that of 100% corn “aadun”. It is
observed that even though, rats in the other groups consumed more food, the digestibility was Jow and _.
this probably accounts for the low PER. However, the appreciation in weight may be partly due to the
lower faecal and urinary nitrogen. This implies that more nitrogen is being retained for body utilization
rather than being lost in the urine and faeces as is the case with rats placed on 50% corn: 50% soyabean
waadun”. It was also observed that the weight gained per gram by the rats placed on 100% corn “aadun”
and 75% corn: 25% soyabean “aadun” was more than the rats placed on 50% corn: 50% soyabean
"‘aadun“. This may be due to the increas in weight of the rats placed on the former snack which in turn
is due to the quantity of food consumed. Nevertheless, the PER value of the three corn based snacks

were higher than 0.95% previously reported by Ayatse ef al (1983) for roasted corn.

(herein was efficiently utilized. However, the PER values for 100%

waadun” were significantly lower (p<0.05)
Indeed the PER value for the latter was foun

‘Table 3: Protein quality indices of “aadun” prepared from different proportions of corn and
soyabean

50% Corn: 50%

100% Corn 75% Corn: 25%

Parameters
“aadun” Soyabean ‘“aadun” Soyabean “aadun”
Number of rats 5 5 5
Weight gain/loss +7.50+£098  +580£092 -8.80+ 0.58
Food intake (¢) 18.61095* 1415217 7.01£1.10°
Protein intake (g) . 7.52+0.59" 2.48+0.99° 179+ 0.66"
Faecal nitrogen (g) ﬂ%o.u +£0.05° 0.48+0.02° 049+0.01°
Urinary‘nitrogen (g) o 0.16+0.02" 0.52+0.05° 0.89 +0.04 ¢
Biological value (%) 74.00£262°  81.61£208° 87.33£4.78"
rue digestibility (%) 78.38 +2.62° 80.65+ 1.81° 93.48 +2.38"
¥ 234£021" 492+092°

f, Ratio (%) 1.00+0.15°

n of three determinations = SEM.
ith the same superscript are not significantly different (p<0.05)

waadun” and 50% corn: 50%
ficantly higher than the value
ding periods. Faecal nitrogen

aced on 75% corn: 25% soyabean
tly different (p<0.05) but were signi
' comn “aadun” during the 14 days fee
igested food. Also, large amounts of faecal nitrogen may
0% of the dietary proteins usually appear in faeces. The
n 100% corn “aadun” probably gave rise to the increased
e same reason can also be adduced to urinary nitrogen
igher in rats placed on 75% corn: 25% soyabean
“aadun” (0.89 % 0.04) when compared with the

0.16 + 0.02). The principal source of urinary
y. This may be

‘l‘iﬂ,mli ddUL

 has not bee rapidly incorporated into the bod
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artly responsible for the marked weight loss experienced in rats placed on 50% corn: 50% soyabean

waadun” at the end of the 14 days feeding period.

Some protein quality indices of “masa”, a corn-based formulated diet, are presented in Table 4.
Although the daily feed intake by the three groups of rats is not significantly different (p<0.05), the
weight gain observed at the end of the experimental period was significantly different (p<0.05) with the
rats placed on 50% corn: 50% soyabean “masa” experiencing the greatest weight gain. This may be
attributed to the high protein content in their diet when compared to the other two formulated diets (i.e.
100% corn “masa” and 75% corn: 25% soyabean “masa™). Other reasons for the significant reduction

<0.05) in weight in rats placed on 100% corn “masa” and 75% corn: 25% soyabean “‘masa” could be
linked with the high nitrogen content in the faeces and urine as revealed by the high faecal and urinary
nitrogen values. This implies that more nitrogen is being lost in faeces and urine rather than being
utilized for essential body functions which will ultimately result in growth as is the case with rats

placed on 50% corn: 50% soyabean “masa”.

Table 4: Protein quality indices of “masa™ prepared from different proportions of corn and

soyabean
Parameters 100% Corn 75% Corn: 25% 50% Corn: 50%
“masa” Soyabean “masa”  Soyabean “‘masa”
Number of rats S 5 5
Weight gain (g) 14.04 £ 1.85° 19.62 £ 1.63° 23.56 £ 1.51 °
Food intake (2) 17.68£2.90" 1.2 22,05 19.35+2.00 "
Protein intake (2) 7 026" 3.98 + 0.06° 420£0.13°¢
: ot c
Faecal nitrogen (g) 0.39 + 0.05% 0.11%0.02° 0.05 + 0.001
~ Urinary nitrogen (g) 0.78 £ 0.04" 0.08£0.01°" 0.03 +0.001 ©
 Biological value (%) ~ 78.56 % 1.53" 88.77 + 1.87° 9221+ 1.98°

True digestibility (%) 7124 266" 82,16+ 1.86° 94.77 £ 1.89 ¢
. Prot. Eff. Ratio (%) ~ 423%025° 4.93%026" 5.53£0.42°

A

6
: Each value is a mean of three determinations = SEM

... Row values with the same superscript are not significantly different (p<0.05).

ASis the case with “aadun’, “masa” also provided more nitrogen for body utilization and growth than

aw maize, This is reflected by the high biological value obtained from the three formulated diets
’?‘ch is higher than 57% for maize. However, the biological value obtained for 100% corn “masa” is
sfs-?»fﬁ“"“)’ lower (p<0.05) when compared to the other two diets and this lent further credence to the
_ ‘!ﬁ’cantly lower (p<0.05) weight gain observed in rats placed on this diet. Furthermore, the true
gestibility and PER values (71.24% and 4.23% respectively) observed in 100% corn “masa” are
ficantly lower (p<0.05) in comparison to the other two formulated diets. This shows that rats
*d on 50% corn; 50% soyabean “masa” are able to digest the food better accounting for the

ntly higher (p<0.05) PER. The high PER obtained in this group indicates effective use of the
tained from soyabean which is properly digested and utilized.

1608
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CONCLUSION '
provided information on the nutrient
f fortification with soyabeans on their qual

The results of this study have composition of corn based
traditionat snacks and the effects © ity. it can be conciuded:

» prepared from 100% com are elatively low in protein.

h soyabeans improved the quantity being 10.63% and 20.94% in
Il as the quality of proteins as reflected by biological value (BV)

1. That “aadun” and “masa

2. That fortification of these snacks wit
“aadun™ and “masa”™ respectively as we
and protein efficiency ratio (PER).

ood and quality sources of protein and fats contrary o their status
of children since they are the

© 3. That fartified snacks can also be &
be of great importance in the diets |

as “junks™ or empty calories. It may
main consumers of snacks.
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