THE DEVELOPMENT AND EVALUATION OF A SNACK FOOD
FOR SCHMOOL CHILDREN
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A sonck food based on raw materials such as roasted gram,
romsied greuduut, ersnme seed, peffed rice, puffed maize and
tkim milk powder was developed for school children. It was
compared with similar product availabla o the marke: and wap
obsgrved to have highsr hiclogical value (F.E.R) and supported

- better growth in test animals. The food prepared with 40 per
cent gur (sweetnensy was orgacoleptically better accepted an
comparcd to othar levels.

INTROBUCTION

Snack foods which ere locally called Maroands are quite popular in cer-
taiw zagismn.of Pakisten, These foods are prepared from gur (brown sugazr) and
puflnd vico o0 romstedh gram.  The nutritive value of thess foods, particularly
tensidering the quality and quantity of protein, does not scem to be very
high. Ouo the other hand, there i a wide-speead thortage of proteius in the
dict of Pakistani people in general and the childran in particelar. Moreover,
chifdren spend fong hours in schools without any nutritiows foed because there
is 0o school lunch or sny equivalent programme in most of the Pakistani schools,
An attewpi haa, therofare, beeo made ta develop & Waroonds type smack food
from rawr maateriats available iu Pakistaz, which could e served to school
children in a ready to eat form duricg school howrs amd: could serve as a
wonree of gome good quality protein,

MATERIALS AND METHQDS

The raw materinls wsed in the preparstion of thess snack foods
included romsted gram, roasted groundnut, sesame eoed, puffed rlee, puffed
mwalze, gw nnd skim milk powder. These materials were purchased from the
Iocal market. Preliminary experiments showed that when ingredients were
mixed In the following ratio, the mixture would form a slab of acceptable
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appearance ang stractore: Roeated geam 26.6%, pulfed rice 6.6%, puffed
maize 6.6%, roasted groundnut £.6%, sesame seed 6. 67, skim milk powder
6.6%, and gur 407, (Designated 23 Formula A}. This formula was then
prepared by the foltowing four methods: (1) A weighed quantity of gur was
dissalved in 2 small amount of water and cooked uatil the sclution developed
sticking characteristics. The rest of the ingredients were mixed in and the
mixture was plased in a wooden mould on & smooth surface. It was
fattened smooth with the help of u roBing pin.  When the mixture had dried
out & Little, it was cut into rectangular pieces. (2) The second method was
similar to the fiest cne but all the ingredients oxcept groundnit and serame
sced were coarsely ground. (3} In the thicd method the ingredients were
mixed und moistened slightly with a sprinkle of water. The mixtuse was
pressed in a hydravlic press 50 that it formed inte m slab. {4) The fourth
method was stmilar to the third but all the ingredients sxcept groundiuk and
scaame seed were coarsely ground

Ench of thess methods of preparation wan then attempted with three
levels of gur {sweetnens), 40, 45 and 50% in order to determing the effect of
sweetness on ho acceptability of this product, The samples prepatad
according to different methods of prepartion and with varying levels of gur,
were evaluated organoleptically for colour, texturs, flavour and overail
accepiability.

Chemical and Blological Evaluation : Fot this phase of the study, two
more recipes (designated 2e Formuln B and Formula C) were fncluded and
the ratic of iogredients for these recipes wa as follows :

Formuls B: Roasted gram, 57.14%: cexame sced, 14.28%: ‘and gur
28,52, .

Formula < : Roasted gram, 86.0% and gur, 20.0%.

Formula C : Corresponded approximately to the gram AMaroonda
availabls in the markss.

Chemical Analysis: Prepared foods were analysed for moisture, cride
protein, cruge fibre, crude fat, and totel ash aceording to tha methods 14-40,
46-13, 33-15, 30-1C and 08-010 as degeribed in the A A C.C. Cereal Laboratery
Methods {1962). Nitrogen Free Extract (NFB) was calculated by diffesence.

Biclogical Evaluntion : The prepared foods wers evaluated for their
biological valve by rat growth teials. Five weanling albinc rats of Wistar
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Strain were maintained on each diet for a pericd of four weeks. The rats
were housed individually and the feed and water were supplied ad fibirum.
The data was recorded on the weight of rats at weekly intcrvals and the
amount of food consumed.  Protein efficiency ratio was calculated as gain in
weight (in grams) per gram of protein consumed.

RESULTS AND DISCUSSION

The organcleptic evaluation of samples prepared by various methods
and at three levels of swoetness showed that the samples prepared Erom
coarsely ground materials and in which gwr solution acted as the binding
material, were significantly better accepted by the panel of judges as compared
te other preparations with respect to the colour, Aavour, texture aud overall
acceptability of these products. The samples prepared by hydraulic press
wern reported to give a feeling of dryness in the mouth. Forty per oent level
of gur was observed to be the moat acceptable level of sweetness,

Chemical and Biological Evaluation : The data on the chemical
analysis of three snack food formulae it presented in Table 1. It was
observed that mack food C contained the highest amount of protein (13.129;),
followed by that of snack foods B and A in decreasiag order. Similar trend
was noted with respect to the crude Abre conteat of three snack foods. Crude
fat contents, however, were highest in came of snack food B which wag
due to the high proportion of sesame seed in this formula., The total ash
contents varied from 3.98 per cent in case of snack food A to 2,62 per cent
in case of snack (ood C, High protein and low ash contents in snack food €
may be due to the high ratio of gram and low quantity of gwr in this formuta.

‘TABLE 1: Analysis of snack food A, B, C, (molsture free basisy (Average of 3
determinations tn each case)

Sasck Food Moisture Crude Crude Crude Total N.F.E.

Formula Protein  Fibre Fat Ash

. pf ped %
Formula A &.08 10.50 1.53 580 3,98 72.11
Farmula B 497 11.08 275 7.63 an 10,60
Formula C 542 13.12 319 4,82 2,82 TO.83

M.FE : 100—{Moisture 4 Crude Protein + Crude Fibtz -+ Crude Fat
+ Total Ash)

Biological Evaluation : The data on the average cumulative weight
gain of rats during four weeks period and the protein efficiency ratio for the
three snack foods is pressated in Table 3. The data have revenled that the



THE DEVELOPMENT AND EVALUATION OF A SNACK FOOD 15

TaBLE 2:  Weight (in grams) of rats fed on different snack foods and the proteln
efficiency ratio (P.E_R.)

© o —

Gain in weight by wesk® Tatal
Formuly gD in PE.R.
0 1 2 3 4 weight
Formula A 48.5 677 1140 1487 170.6 1221 1.92
Formula B 45.9 625 1113 1344 1536 107.7 1.83
Formula C 47.4 627 11156 1285 1428 952 1.06

— e o L —

*Aversge of 5 replications

differences in the weight gain of rats was not significantly different during the
Arst two weeks of growth, However, the rats fed on snack food A gained
significantly more weight than the rats fed on snack foods B or C, at the end
of foyr weeks. Weight gain for snack food B was ngain afgnificantly better
than that for snack food C. The protein cffictency ratio ranged from 1.92 in
case of anack food A to 1.06 in caye of soeck Food C and difference was

statistically significant. The differences between the P.E.R. values for snack
foods A and B were, however, non significant.

Snack food C although contained the highest emount of crude protein
as shown by its proximate anslysis but its protein was detived from a single
source (gram). Gram (chick pea) has been reported to be rich in lysine but
fair in tryptophans contents (Smiroova-Tkonnikova, 1962). The lysing,
histidine end arginine contenta of large undecorticated chick pea has been
reported to be 6.5, 3.0 and 11.4 by Gonzales Del Cuepto {1960), who further
observed that autoclaving of chick pea accounted for a 14 per cent loss of
lysine. Gram used in the ptepration of smack foods in the present study was
roasted gram and it i3 probable that due to loss of [ysine during roasting, the
protein may have become imbalanced and consequently lower in P,E.R, valoes,
especially.in case of snack food C. Snack food B contained scgame seed in
addition to gram. Sesame seed might bave exerted some complementary
effect on the proteins of gram to raise the P.E.R. of this sack food
sighificantly. However, sesames seed protein have been shown to be deficient
in methionine (Salem and Bakheit, 1964) and in lysine (Almquist and Grau,
1344).  Snack food A was found 1o give the highest PER. in the present
study. This food contained protein from a variety of sourges including
sesame seed, gram, powdered milk and groundnut, Powdered milk is a good
source of all the essential amino acids and groundnut on the other hand bas
been shown to be somewhat deficient in methionine, lysine, lsoleucine and
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threonine by Balasundstam er, ol (1958). In this case milk powder might
have been n source of the limiting amino aci¢ which were ot supplied by
other ingredients.
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