Annals Of Agric. Sci., Moshtohor,
Vol. 47(3): Fo. 199-210, (2009). .

ISSN 1110-0415

PRODUCTION AND EVALUATION OF SOME HEALTHY CHEAP PRE-SCHOOL
CHILDREN FOOD MIXTURES
BY

Ghaazal, G.A.L; Akasha, A.A. and Wedad M, El_—Fito_ry,
Food Tech. Dept. Fac. of Eng. and Tech., Sebha Univ, Libya.

ABSTRACT

Sensory evaluation

INTRODUCTION

Mainutrition in developing countries
is very serious for the small child, particularly
after weanling, because the child enters the
family eating pattem and acts not only small
amounts of foods, but foods unsuitable for
weanling purposes (Bressani, 1981). Blended
foods, com soy, wheat soy and rice soy blends
have been specially developed as nutritional
supplements for the diets of weanling infants,
preschool children, pregnant and lactating
mothers in many countrics of the world
(Aguilera and Lusas, 1981).

Chiidhood malnutrition, in the form
of protein energy malnutrition, is the most
common deficiency disease in the world,
especially in developing countries (WHO,
1998). This is related to poor food quality,
insufficient food intake and infections (Onis
and Blossner, 1997).

In the case of baby food products,
mothers often try the product first and decide
whether to give it to their children or not
(Gambaro et al,, 2005),



200 Fo.

Several approaches  have  been
suggested to improve the nutnitional quality of
the weanling foods, including fortifying the
locally praduced cereal-based foods with
specific nutrients and/or blending them with
other nutrient-rich foods to form nutritious
composite mixtures (Ngoddy er o/, 1994).

Different baby food formulas consis-
ting from dehydrated rice, soybean flour and
different fruit purecs were prepared by Segura
et al. (1988) and acceptable to be given to
chiidren, Soliman er al (2003) studied the
characteristics of baby food formulas based on
Anna apple pulp in addition to other ingre-
dients such as some fruits, dry milk and sugar.
Some of those formulas had high scores when
evaluated by children as panelists. The quality
of fruit-based infant foods is of considerable
important, since babies may be obtaining all
their nutrients from a small number of foods,
0 over-processed infant foods may affect the
nutritional status of consumer (Maite ef al,
2002).

Wadud ef al, (2004) prepared diffe-
rent formulated baby foods based on soymilk
and cereals, such as rice, wheat and com.
Baby foods prepared from soymilk with corn,
soymilk with ricc and soymilk with wheat,
contain protein 28.5, 25.0, and 26.0%, fat
9.50, 9.00 and 10.0% and carbohydrates 54 .9,
385 and 56.0%, respectively. Protein effi-
ciency ratios of the threc formulations were
comparable with cascin. The prepared pro-
ducts were of cream-white color, possessed
good taste and fluffy texture and contained all
nutrients known to be cssential for babies and
preschool children,

In most developing countries comer-
cial weanling foods of excellent quality either

Annals Of Agric. Sc., Moshtohor, Vol. 47(3), 2609

available, but due to sophisticate processing,
expensive packing, extensive promotion and
solid profit margins, the price of these comer-
cial products are generally in the order of 10-
15 times the cost of the common staple foods.
While these products are generally highly
appreciated and their use and value are well
understood, they are priced beyond the pur-
chasing power of the majority of population in
the lower income groups, Who spent aircady
about 50-75% cof their income In common
foods (Wurdemann and Van de Meerendok,
1994).

In Egypt most of baby foods are
mainly prepared from cereals, which are
inadequate to supply the needed requirements
of some essential nutrients recommended for
children in this stage of growth (Soliman et
al, 1996). With increasing the numbers of
working mothers in the developing countries,
the market of baby foods has been increased
tremendously (Ahmed and Ramaswamy,
2004).

The Arabic countries included Libya
produced a lot of raw materials such as
peanut, rice, dried date, dried carrot, broad
bean, chickpea, lentil and dried pea '

Therefore, owing to all these advan-
tages, the present work aims to formulate
different children food formulas consisting
mainly from dried whole milk, peanut, rice,
dried date, dried carrot, broad bean, chickpea,
lentil, dricd pea and wheat. To evaluate the
formulas from standpoint of organolyptically
by some children with helping by their
mothers. The main chemical components of
different formula with estimating the energy
values. The amino acids and minerals contents
were also determined. Finally, the production

imported or locally produced are presently cost of formulas was estimated.
MATERIALS AND METHODS
Materials: arietinum), peas (Pisum sativum), broad beans
The raw materials used in this study (Vicia jfaba), peanut (Arachis hypogaea),
for children food formulas namely: carrot (Daucus carotd) and date (Phoenix

Wheat (Triticum species), rice (Oryza
sativa), lenttl (Lens culinaris), chickpea (Cicer

dectylifera L) were purchased from local
market in Brack Govemnorate, Libya.
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Whole milk powder imported from
Germany, Commercials products children
food (Risi imported from Egypt and Nuiriben
imported from Spainy).

Methods:

Preparation of raw materials;

- Carrot was thoroughly washed with tap
water then handily pecled. After that it was
sliced approximately for 05 cm and
blanched by vapor. The blanched carrot was
dried in solar dryer at 45-60°C.

- Dry cereals and dry legumes were cleaned
from impurities and then washed thoroughly
with tap water, the washed cereals and
legumes were separately soaked in tap water
overnight, except rice was soaked for 30
minutes, according to Soliman. ef al. (1996).

- The peeled broad bean, chickpea, lentil, dry
pea, rice and wheat were cooked separatety
in a pressure cooker for 15, 5,7, 5, 5, and 10
minutes, respectively. Afler cooking, the
remainung water was climinated. After that
the cooked materials were dried in solar
dryer at 45-60°C. Dried cereals and legumes
were milled in an electrical mill, then sieved
through a silk sieve (60 mesh) according to
Soliman, ef al. (1996).

Tabl: Formulated baby food formulas.

- Peanut was roasted for 5 min. at 200-250°C
and ground in an electrical grinder.

- Date was thoroughly washed with tap water
and dried in air after remeving the kernel.

All prepared materials were bottled in
glass jars and stored at room temperature until
using,

Preparation of formulated baby foed for-
mulas:

Formulas of baby food have been
chosen according to previous trials. Many
samples of baby food formulas in preliminary
experiment were prepared containing different
ratios of raw materials. After screening of
many baby food formulas for sensory evalua-
tion the best formulates of raw materials were
selected and shown in Table (1).

Components of the formulated mix-
tures were blended together in an electrical
mixer till homogentzation. Then each formula
was dried in an air drying oven at 65-70°C.
The dried formulas were milled in a powder
form and then sieved through a silk sieve (60
meshes).

For- Ingredients parts .

mulas gﬁc Peanut | Rice 1)2 zs Cm“ I;:::: Chickpea | Lentit | Peas | Wheat
1 15% | 5% | 20% - 10% 50% - - - -
2 15% % 120% | 10% - 50% - - - -
3 5% 5% | 20% | 10% - - - - 50% -
4 5% 1 3% |20% - 10% - - - 50% -
5 15% 5% 120% ! 10% - - - 50% - -
6 15% 5% | 20% - 10% - - 30% - -
7 15% 5% - 10% 10% - 20% 20% - 20%
8 15% | 5% | 10% - 10% 40% - - 20%

5%

Chemical analysis:

Moisture, ash, total lipids, and protein
contents were determined according to AOAC
(2000). Titratable acidity was determined by
titration with NaOH 0.I N solution using
phenolphthalein as indicator according to
AOAC (2000). Total and reducing sugars
were determined by Lane and Eynon method
as described in the AQAC (2000). Total

-carbohydrates of raw materials and formulated
children food mixtures were calculated by
differcnce. Three replications of all these
determinations were catried out.

Determination of amino acids:

Amino acids composition was deter-
mined by HPLC-Pico-Tay according to the
method described by Cohen er al. (1989).
Tryptophan was colorimetrically determined
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in the alkaline hydrolysate of samples accor-
ding to the method of Biouth ef al. (1962).

Energy vatuc (v).

Total caloric estimates (keal) for
formulas were calculated on the basis of a 100
g sample using Atwater values for fat (9.0
keal g?), protein (4.0 kealg') and carbohy-
drate (4.0 keal.g") according to Soliman, ef af.
(1996).

Minerals contents:

Minerals contents were determined
according to AOAC (2000} using Perkin-
Elmer, 2380 Atomic absorption spectroscopy
apparatus. Meanwhile phosphorus was deter-
mined by the official spectrophotometric
method of the AQAC (2000) using UVAvisible
spectrophotometer.

Sensory evaluation:

Sensory evaluation of the different
formulas was carried out by a trained ten
panelists. The ten panelists were asked to
evaluate color, taste and odor according to
Pastor et al. (1996). Overall acceptability was
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calcnlated from the obtained scores of the
evaluated attributes.

Microbiological examination:

The following examinations Wwere
done for all formulas: Toial viable bacterial
count, yecasts and moulds were enumerated
according to the methods estabhshed by
(APHA, 1992).

Estimation of cost:

The cost of formulas was roughly
calculated according to the price of the
materials used in preparing the formulas, gas,
electricity, jars, water and 25% gain. The costs
of the prepared formulas were compared with
the marketing commercial baby foods at the
same time.

Statistical analysis:

Chemical composition data of ingre-
dients and formulas were expressed as tean
of three replicates. Data of sensory evaluation
for all baby food formulas were subjected to
the analysis of variance followed by multiple
comparisons using LSD at 005 level of
significance (Gomez and Gomez, 1984).

RESULTS AND DISCUSSION

Chemical composition of raw materials:

The proximate chemical analysis
were carried out on the original raw materials
used in this rescarch ie. cereals (wheat and
rice), legumes (hulled broad beans, dried pea,
hulled chickpea and lentil), oil seed (peanut),
vegetable (carrot), fruit (dried date) and dried
full milk. The results are itlustrated in Table
(2).

It could be noticed that lentif and
dried carrot had the higher moisture content
being 1036 and 10.60%, respectively.
Meanwhile, dried milk had the lower moisture
content. From the results in the same table, it
could be noticed that hulled broad bean had
higher protein content (31.87%), these results
are in agreement with those of Atwa (2003).
The protein content of peanut, lentil and dried
full milk was 2876, 2225 and 21.05%,
respectively,

In contrast, dried date and dned carrot
had lower protein conmtcnt which contained
2.92 and 5.66%, respectively. But, rice, wheat

chickpea and dried peas had almost the protein
content ranged from 8.03 to 18.25%. Higher
total lipids content was observed in peanut
(45.29%) and dricd full milk (28.36%), while
lower total lipids content in rice (0.75%),
dried date (1.18%) and dried carrot (1.78%).
While dried pea, hulled broad beans, wheat,
lentil and chick pea had total lipids ranged
from 2.14 to 7.33%. Dried carrot and dried
full milk had higher total ash content being
5.63and 5.95%, respectively as compared with
lower total ash content in rice (0.59%) and
wheat (1.75%). Dned date, lentil, peanut,
dried pea, chickpea and hulled broad beans
contained 2.34, 2.39, 2.56, 2.62, 2.34 and
3.70% total ash, respectively. Dried date had
higher total carbohydrate content (86.78%),
followed by rice (80.87), while the peanut had
lower tota! carbohydrate content (18.86%). In
the other raw materials, total carbohydrate
content ranged from 41.85% in dried milk to
76.33 in dried carrot. This daia are in accor-
ding to Soliman et al. (1996) and Abd El-
Salam (1999 and 2005) _
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Chemical composition of formulated chil-
fren fand mixtures:

The ten naxtyres were chemically
analyzed to determine the mam cnemical

composition. The obtained data are shown in
Table (3). It could be noticed that the moisture
content ranged from 4.17 to 5.61% which was
significantly higher in mixtures No. 7 and 9,
while it was lower in mixture No. 1. These
results are below those obtained by El-Anany
{2006). However, this low moisture content is
of great important for good keeping quality of
reasonable shelf life period for the final
product. The protein content ranged from

higher in mixture No.2. The protein content of
all mixture ncarly sicdlar 1o those reported b}’
the Frtem Advisory Group (PAG, 1970),
who pointed out that the protein cofitent of
Supramine produced in Algeria and Tunisia
was 2020%, while the baby food NSP
produced in Chili contained 22% protein. On
the other hand, the product TRL of Turkey
and Chili contained 25.30%. The same trade-
mark produced in Iran and Ethiopia contained
20.70% protein. These data are in according to
the results of Soliman, et ol (1996). Also the
results within the hmiting of Egyptian
Standards {1972 and 1992).

21.90 to 22.70%, which was significantly

Table (2): Chemical composition of raw materials {g/100g on wet weight basis).

Chemical Components
Ash

3.70
2.62
2.34
2.39
2.56
1.75
0.59
5.95
3.63
2.34

Raw materials Total
Carbohydrates
52.33
68.18
63.98
61.44
18 .86
73.88
20.87
41.85
76.33
86.78

Moisture

941
8.81
8.65
10.36
453
8.82
9.76
2.79
10.60
6.78

Fat

2.69
2.14
7.33
3.55
45.29
3.05
0.75
28.36
1.78
1.18

Protein

31.87
18.25
173
2225
28.76
12.50
8.03
21.05
3.66
2.92

Broad beans
Peas
Chickpea
Lentil
Peanut
Wheat

Rice

Full milk
Carrots
Dates

Table (3): Chemical properties and energy values of children food formulas
(on wet weight basis) _ '

Chemical Components

: Total Total
Moisture Ash
% o/: sugars | Carbohy-

%o drates %
417°¢ 2.70°

8528 | 6235°
4.64 % 302° | 664" | 61.78™
5.11% 2519

1335 | 60.44°
5.13° 274 [ 1126% | 62.16™
5.15%® 221° | 13.10° | 64.49°
462°% 230° | 9777 | 62277

561° 272° | 16.60° | 60.15¢
558% 2519 | 1240° | 59.96°

561° 2877 | 11429 6243°
507> 274%171090° | 60.03°
0.14 0.46 0.74

£y4,11°
3.38

0.15 0.49

*Values represent of 3 replicates (Mean)
* ™ There is no significant difference (p > 0.05) between any two means have the same
superscripts.
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With regard to total iipids content of
tho formulated mixture, it could be observed
that the total lipids ranged from 6.90 to
10.13%, which was Slgniﬁ.canﬂy hjgher in
mixture No 10, while it was significantly
lower in mixture No. 5. Total lipids content
was nearly the same for mixtures No. 8 and 10
{9.69 and 10.13%, respectively), No. 7 and 8
{(9.46 and 9.69%, respectively), No. 3 and 7
(9.19 and 9.46%, respectively), No. 2, 6, 9 and
3 (8.86, 8.91, 8.94 and 9.18%, respectively)
and also for mixtures No. 4 and 1 (7.82 and
3.21%, respectively).

The total ash content ranged from
2.21 to 3.02%, which was significantly higher
in mixture No. 2, while it was significantly
lower in mixture No. 5. In the other mixtures,
total ash content ranged from 2.30 to 2.87%.
These results are in agreement with those
reported by El-Nahal and Mohamed (2006)
and El-Anany (2006). With regard to total
sugar of the formulated mixtures it could be
noticed that the mixture No. 7, 3 and 5 contai-
ned significantly higher content from total
sugars (16.60, 13.35 and 13.10%, respec-
tively), while the significantly lower total
sugars content was found in mixtures No. 2, 1
and 6 (6.64, 8.52 and 9.77%, respectively).

It could be also seen from Table (3)
that highest values of total carbohydrates were
in mixture No 5 (64.49%), while the lowest
value was in mixture No. 8 (59.96%). These
results arc lower than those reporied by
Soliman ef al, (1996), El-Anany (2006) and
El-Nahal and Mohamed (2006).

The energy values ranged from
40497 to 419.66 Kcal/100g. The highest
values of caloric were in.mixtures 10, 6, 8, 3,
7 and 1 (419.66, 416.78, 416.03, 41484,
413,93 and 413.60 Kcal/100g, respectively).
Mixtures 2, 4 and 5 had the lowest value
(408.63, 407.32 and 404.97 Kcal/100g, res-
pectively). These results are comparable with
_reported by El-Nahal and Mohamed (2006).
while it is lower than those reported by El-
Anany (2006) and finally, these results are
higher than those reported by Soliman er al,
(1996).
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Minerals contents of the
dren food mixture:

Data in Table (4) illusirates eleven
minerals contents of formulated children food
mixtures. Potassium content ranged from
123972 to 181479 mg/100g. The calcium
content ranged from 433.43 to 649.68 mg/
100g. The phosphorus content ranged from
26763 to 47234 mg/100g. The sodium
content ranged from 13998 to 22954 mg/
100g. The magnesium content ranged from
3932 to 61.02 mg/100g. The iron content
ranged from 4.48 to 657 mg/l100g. Zinc
content ranged from 1.27 to2.15 mg/100g.
The manganese content ranged from 0.83 to
2,15 mg/ 100g. The copper content ranged
from 0.20 to 0.55 mg/ 100g. Heavy metal
{cadmium and lead) did not appear on the
Atomic Absorption Spectroscopy. According
to the aforementioned data it could be said
that, if an infant or a baby was given 100g of
any formulated mixture, would provide the
baby with about 100% for calcium and
magnesium, 62-100% for iron, 21-58% for
zne and 20-30% for copper of the recom-
mended daily for these minerals, which
reported by FAO (1974)and NAS(1974).

formulated chil-

Amino acids compesition of the formulated
children food mixtures:

Data in Table {5) shows the amino
acids composition of different mixtures. From
the obtained results, it could be observed that
the different mixtures contained high propor-
tions of essential amino acids. Comparing the
essential amino acids pattern of the formulated
mixtures with of hens egg proten as a
standard, it was found that the essential amino
acids content of the mixtures exceeded their
corresponding  quantities in eggs protein
except the methionine for all mixtures, tyro-
sine for mixtures No. 6, 7 and 9 and trypto-
phane for all mixtures except mixture No.5. It
may be noted that the total essential amino
acids of the formulated mixtures also sur-
passed the total indispensable amino acids in
egg protein. This could be explained that
although egg protein was provide to have
better quality, but the percentage of protein
content in the formulated mixtures was much
higher than its percentage in egg due to the
low moisture content resulted by hydr_ahon.
The protein content of the formulated muxture
ranged from 21.90 to 22.70%, while it was m
egg 12.78% (FAQ, 1970).
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1661.4]

181479

1390.68

1489.59

1272.71

123922

1760.56

144] 62

2
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7
8
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1667.32

H -
=

1541.13

Formilas

Table (5):- Amino acids conternt of children food formulas (mg/100g mixture),

Amino acids

6 7 8 9 10

[ Essential amino acids:

I Threonine | 1013 | 055 | 866 | 864 | 1191 [ 1085 | 864 | 948 | 987 | 1009

Valine 1274 | 1204 | 1112 [ 1107 § 1363 | 1324 1 1089 | 1125 | 1095 | 1427

i Methionine | 489 | 467 : 480 | 458 | 518 | 507 | 576 | 497 | 461 | 398

Isoleucine | 1301 | 1180 | 1050 | 996 | 1492 | 1315 | 1649 | 1296 | 1193 | 1572
Leucine 1529 | 1404 | 1580 [ 1571 | 1868 | 1702 | 1838 | 1513 | 1436 | 1804 | 1066

Tyrosin 782 | 725 | 775 | 752 1 791 | 665 | 700 | 746 | 684 | 791

Phenylalanine | 1254 | 1218 | 1232 ; 1227 | 1490 | 1313 | 1682 | 1458 | 1508 | 1487
Lysine 1538 | 1478 | 991 | 1042 | 1667 | 1615 | 1624 | 1304 | 1475 | 1512 | 868
Histidine 995 | 966 | 968 | 976 | 1675 [ 1009 | 985 | 952 | 993 | 1015 ; 273

ptophan | 194 | 191 | 203 | 202 | 212 | 197 | 207 | 186 | 196 | 206

Total 10369 9788 | 9257 1 9195 [11667]10732|11214]10025]10028 {11421

1263 2321

1668

Serine 1028 | 1065 | 1022 | 1027 | 1050 [ 1119 ] 975 | 963 | 987 | 1105 | 946
Glutamic | 3473 | 3308 | 2499 | 3236 | 3175 | 3041 | 2960 | 3128 | 3367 | 2543 | 1576
Proline 1389 | 1336 | 1493 | 1585 | 777 | 884 | 832 | 1307 | 1438 | 1308 | 515
Glycine 984 | 934 | 1164 | 1182 ) 1218 | 1293 | 1364 | 1189 | 1495 | 1218
Alanine 1495 | 1483 | 1097 | 1129 | 1357 { 1216 | 1281 | 1400 | 992 | 954
Arginine | 1765 | 1659 | 1261 | 1279 | 1175 | 1282 | 1417 | 1495 ; 1456 j 1502
11397 11759 10298

21766

20954

21719

% Protein | 22.57
Data in Table (6) indicates the
essential amino acids (E), non essential amino
acids (N), essential amino acids to non
essential amino acids (E: N ratio), essential
amino acids to protcin (E: P ratio) and
essential amino acid index (EAAI). From the
results in Table (6) it could be noticed that the
mixtures No. 5, 10 and 7 had the highest
amount of EAA, ratios of E/N, E /T, E /P and

22.03 .

EAAI (%), which contained 52525, 51319
and 50.857 g/l6g N for EAA, 1148, 1.109
and 1.079 for E/N ratio, 0.534, 0.526 and
0.519 for E/T ratio, 0.525, 0.513 and 0.509 for
E/P and 97.80, 95.55 and 94.69% for EAAIL
These results are comparable with those of
egg protein, which contained 53.709 g/l6g N
for EAA, 1.179, 0.541 and 0.537 for E/N, E/T
and E/P ratios and 100% for cssential aminc
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acid index (EAAI%), respectively (FAOQ,
1965). With regard to the limiting amino acids
of the formulated mixtures, it could be noticed
from Table (7) that the methionine is the most
deficient and the first limiting amino acid in
all formulated mixtures. On the other hand,
the figures of methionine reflected the better
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quality of egg protein (Table-3).- This essential
amino acid proved to be the most limiting and
deficient . all pulsés. The sccond limiting
amino acid was tryptophan in mixtures No. 1,
2, 5, 8 and 16, while it was lysme in mixtutes
No. 3 and 4 and it was tyrosine in mixture No.
7 and 9. The third Limiting amino acid was
tryptophan in mixtures No. 3, 4, 6 and 7, while
it was Jeucine in mixtures No. 1, 2 and 9.

Table (6): Evaluation of protein of children food formulas

Essential amino

acids g/16 g N aming acids

/16 g N

Non-essential

45.942 50456

43.119 48.797

40.906 50.314

41.049 52.496

52.526 45.746

49.005 47.078

50.857 47.134

45.0636 49.353

44.662 50.844

51319 46.277

709.53 45.571

E/N = Ratio of essential amino acids to non ¢ssential amuno acids.

E/P = Ratio of essential amino acids to protein (100g).
E/T = Ratio of essential amino acids to total amino acids .
EAAI = Essential amino acid index according to Oser, (1959).

*FAQ, 1965.

Organoleptic  evaluation of formulated
children food mixtures:

Data presented in Table (8) shows the
results for organoleptic evaluation of the
studied ten formulated children food mixtures
compared with two commercial infant formula
(Riri and Nutriben) to evaluate the color, taste,
odor and overall acceptability, All samples
were offered to panclists after reconstitute as
follow: 30 gms of each formula added to 100
ml boiled water (after cooling to room
temperature 25°C) then mixed well.

From the obtained results it could be
noticed that the mixture No. 5 and 7 had the
higher scores for overall acceptability (245
and 2433, respectively) compared with the
commercial products Nutriben (279.5), while
all formulated mixtures except No. 1,2 and 4
had the higher score for all acceptability
compared with the commercial product Rin
{231.5).

Microbiological quality of the formulated

children food mixtures:

The formulated children food mixtu-
res were tested for total bacterial count and
veast and moulds. The obtained results (Table
9) reveal that the total bacterial count ranged
from 6.31 x 10" to 6.92 x 10° cfu/g. The low
total bacterial counts of the exarmned for-
mulated mixtures might be due to their low
moistute content, The current results were
within the advisable standards reported by
Skovgaard (1989), who recommended that a
total bacterial count up to 10% per gram for
dried baby foods might be save enough to be
used by babies. The current results were less
than those allowable in many international
standards in other foods. The obtained results
are also agree with those obtained by Radi and
Arous (2000) and Radi ef af (2003) who
produced new production from siwi date for
young children. These results are in agreement
with those reported by Soliman er al. (1996).
The yeast and molds did not appear in any
mixture, this may be related to Jow moisture
content of all mixtures. )
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Table (7): Scores of essential amino acids to limiting the three essential-arino - acids _
responsible for li e the guality of pratein of chlldren food formulas

Amino | FAO/ ~ Formulas
acids WHO 5 6
1973%* :
Threonine 40 134 | 124
Valine 50 ( 123 | 121
Methionine | 35 62 6] 58 67 66
Isoleucine 40 168 1 150
_Leucine 70 97 & 120 | 11i

Tyrosin 35 102 | 87
48 , t40 | 125

Lysine 55 80 | 85 [ 136 ] 134
Histidine 21 236 | 219
Tryptophan 10 86 84 90 90 93 90
1* limiting
amino acid
2° limiting
amino acid

Leucine

mg amino acid in | gm protein x 100
mg amino acid suggested by
** Joint FAO/WHO Committee (FAQ, 1973).

Aminoacid Score =

Table (8): Sensory evaluation scores of children food formulas.

Sensory attributes

Formulas '(l";;s&;& 833; acceptability
(300)
69.5 > 75.5% 223.5°
63.5* 695 ° 2165°
7771% 790%™ 2372°
70.0 735%™ 2203°
80.5% 775%™ 245
731" 745%™ 232.5°
80.8 788 % 2433°
774 % 763 ™ 2324°
770% 75.6 ™ 234.1°
. 200 76.0% 2355°
Riri . 545¢ 87.5% 231.5°
Nutriben . 895° 94.5° 2795°

L.S.D

*Values represent of 10 panelhsts (Mean)
* * b There is no significant difference (p > 0.05) between any two means have the same
superscripts, within the same acceptaptability attribute.

-RE--REA BRI NEF BE IV SRL R

Pt
=
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: Microbiclogical

of children food formulas (CFU/g).
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Cost of the children food mixtures:

Cost of the formulated children food
mixtures as comparcd with Rin and Nutriben
arc calculatzd and the obtained resulis are
shown in Tabic (10). It is shown from the
obtained results the cost of producing the

Formuias CFUlg_-= -~ .- Yeasts and molds
1 I x 148 N.D.
2 197 x 1.10 N.D.
3 10°x 631 N.D.
4 10°x 6.92 ND.
5 10° x 6.31 N.D.
6 10° x 3.98 N.D.
7 10°x 5.10 N.D.
8 10°x 1.70 N.D.
9 10°x 5.10 N.D
0 1°x3.16

formulated mixtures commercially, are less
than those of Rin and Nutriben as the
imported baby foods in Libya. In addition the
prices of these formulated children for
mixtures shall be quite suitable for the low
national income m Libva

Table (10): Cost of formulated children food formulas and commercial samples.

Formulas Cost of formulated
Cost of Kg by Lipyan Denar Cost of Kg by USA Dollar
1 2.090 1.65
2 2.025 1.59
3 1.965 1.55
4 1.900 150
5 2.090 1.65
6 2.025 1.59
7. 2.075 1.63
8 2.164 1.70
9 2.075 1.63
10 2.257 1.78
Riri 12.50 9.84
Nutriben 11.60 9.13

The Net weight of children food in Riri and Nutriben jar were 200 and 300g, respectively.

CONCLUSION

The obtained results indicated that all
studied mixtures have healthy quality and low

production costs. So, it could be recom-
mended of producing these mixtures.
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