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The nutritive value of some commercial baby foods commonly consumed in
Pakistan was evaluated by means of chemical and biological assays. The protein
content of milk based formulas and cereal-milk blends ranged from 13.3-26.0 and
11.1-13.2%, respectively. The fat content was highest (27%) in P-7f and was lowest
(3%) in Robinson Baby Food. The available carbohydrates in milk based formulas
were lower (44.1-59.9%) than cereal-milk blends (71.5-77.7%). The highest
content of ash (5.6%) was found in Ostermilk. The metabolisable energy (ME)
values ranged from 428-473 and 349-391 kcal, respectively, in milk based formulas
and cereal-milk blends. The net protein utilisation (NPU) values of milk based
formulas varied between 0.68 and 0.75 and NPU values of cereal-milk blends
ranged from 0.69 to 0.71. The protein quality of baby foods was compared with
the standards and the low NPU values reflected the influence of the processing
technique.
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1. Introduction

Protein-calorie malnutrition is one of the major public health problems among pre-school
children in developing countries. After about 6 months of age the quantity of breast milk
supplied by the mother is insufficient to meet the energy and nutrient requirements of the growing
infant and the introduction of semi-solid food to the diet during the first 6 months of life is imperative
to prevent malnutrition. Such a food must be not only nutritious and cheap, but also safe and
acceptable to local taste. Eggum' reported that commercially produced baby foods can have net
protein utilisation (NPU) values below 0.5 whereas Abrahamsson and Hambraeus® observed that
the NPU of these products varied between 0.69 and 0.77. However, the most important factors
determining the nutritive value of processed foods are the duration and temperature level of heat
treatment, and the levels of moisture and reducing substances.’

In Pakistan, home-made baby foods have for long been used and their protein quality has been
evaluated.” Recently, commercial baby foods have been introduced and since there is no
information available on their nutritive value, the present investigation was initiated.

2. Experimental
2.1 Selection of baby foods

Two different types of baby foods were selected: (i) Milk based formulas and (ii) cereal-milk
blends. The commercial milk based formulas: Ostermilk (Pakistan), Meiji soft curd powdered
milk (Japan) and P-7f Neo-Milk (Japan), and the cereal-milk blends: Robinson (U.K.) and
Cerelac (France), commonly used in Pakistan were purchased from the market. In Table 1 the
components of the baby foods are given according to the labels on the packages.
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Table 1. Components of the commercial baby foods

Protein source

Milk Added su_g.i_r

o9 full Mk Milk Dextrin s
Name Type cream  solids skimmed Cereal Lysine maltose Sucrose Lactose Butter Modified
Oster Milk x X

based
Meiji X X X
P-7f X x *
Robinson  Cereal- X X

milk

blends
Cerelac * x ® *® % x

2.2 Chemical analysis

The chemical composition of baby foods was determined according to standard methods.” The
caloric value was determined in Bomb Calorimeter and metabolisable energy (ME) was
calculated according to Miller and Payne.®

2.3 Biological evaluation

Diets were prepared by mixing the foods samples with corn starch to calculated protein levels of
10% and supplementing with 5% corn oil, 2% vitamin mixture and 4% mineral mixture. In order
to measure the metabolic faecal nitrogen, a group of rats was fed on a protein free diet consisting
of corn oil 5%, glucose 15%, vitamin mixture 2%, mineral mixture 4% and corn starch 74%. A
casein based diet served as control.

The experimental procedure has been described by Khan et al.” Fifty-six weanling rats of
Wistar strain, weighing between 50 and 60g were grouped by randomised block design. Each
group consisted of four rats (male and female) housed in a screen mesh-bottomed cage, a sheet
of filter paper was placed under each cage for the collection of faeces. The experimental diets
were randomly assigned to these groups in such a way that each diet was fed ad libitum to two
groups of rats for a period of 10 days. Gains in body weight were recorded daily.

At the end of the experiment the rats were killed with chloroform. Incisions were made into
skull, thoracic and abdominal cavities and the carcasses of each group were dried to a constant
weight at 105°C. Dried carcasses were weighed and ground in an electric grinder. The nitrogen
content of diets, faeces and carcasses of each group was determined by the Kjeldahl method. Net
protein utilisation was estimated according to the method of Miller and Bender."

Nitrogen intake — (faecal nitrogen—metabolic nitrogen)

s i : — R % 100=TD (%}
Nitrogen intake

Net protein utilisation

. X100=BV(‘}’()
True digestibility

3. Results
3.1 Chemical composition of baby foods

The protein content of milk based formulas and cereal-milk blends varied between 13.3 and
26.0%, and between 11.1 and 13.2%, respectively (Table 2). Fat contents were highest in the
milk based foods and ranged from 18.2 to 27.0% and were lowest (3.0-7.8%) in cereal-milk
blends. The available carbohydrates in milk based formulas were comparatively lower (44.1-
59.9%) than in cereal-milk blends (71.5-77.7%). The highest ash (5.6%) was found in
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Table 2. Nutritive value of commercial baby foods

Milk based formulas Cereal-milk blends

Oster Meiji - P71 Robinson Cerelac
Protein (%) 26.0 13.3 14.9 13.2 11.1
(Nx6.25)
Fat (%) 18.2 23.0 27.0 3.0 7.8
Available (%) 441 599 535 71.5 71.7
Carbohydrate
Ash (%) 5.6 23 2.5 33 2.0
Calories (%) 428 460 473 349 391
100g !
{Metabolisable)
True digestibility (%) 96 95 97 94 93
Biological (%) 76 72 (1) 74 76
value
Net protein 0.73 0.68 0.75 0.69 0.71

utilisation

Ostermilk. ME values were highest (428473 kcal) in Ostermilk, Meiji and P-7f, whereas the lowest
values (349-391 kcal) were observed in Robinson and Cerelac.

3.2. Protein quality of baby foods

All the baby foods had a true protein digestibility of above 90%. The highest TD (97%) was
found in P-7f and lowest (93%) in Cerelac. The NPU of Ostermilk, Meiji and P-7f were 0.73,
0.68 and 0.75 for milk based formulas and 0.69 and 0.71% for the cereal-milk blends of Robinson
and Cerelac respectively. The biological value of milk based formulas and cereal-milk blends
varied from 72 to 77% and 74 to 76%, respectively.

4. Discussion

Different standards for the comparison of protein quality of baby foods have been suggested.
According to FAO/WHO Codex Alimentarius Commission,” that of milk based formulas is
measured against a casein reference. The lower NPU (0.72) of casein than of whole milk protein
(0.81) attributed to a less balanced essential amino acid pattern.'” If the NPU value of a milk based
formula is lower than that of casein it may be due to processing damage. The possibility of changing
reference protein using lactalbumin instead of casein has been suggested."!

In the present study, the protein quality of all the baby foods tested fulfilled the FAO/WHO
requirements. However, the NPU values of the milk based formulas were lower than that of
whole milk (0.81). This suggests that the protein of the milk based formulas has been damaged
during processing, as heat processing is known to affect the nutritive value of protein.® Some of
the compounds produced by the Maillard reaction, i.e. the soluble premelanoids have been
reported to have antinutritional and toxic properties.'> This might explain the reasons for the
high TD (95%) and lower NPU (0.68) of Meiji baby food, observed in the present study. It is
possible that amino acids were absorbed from the gut in non-metabolisable form and excreted in
the urine, resulting in high TD and low NPU of the product.

According to the Protein Calorie Advisory Group (PAG) Guidelines'® on protein rich mixtures
for use as a supplementary food, the protein quality in terms of NPU should be above 0.6. In the
present study, the NPU of both Robinson and Cerelac baby foods were found to be 0.69 and
0.71, repectively. and above the level expected of products based on cereal and milk. Both the
foods were satisfactory and were comparable to that of the NPU of milk based formulas. Similar
results have been reported by Khan and Eggum.* The addition of lysine to Cerelac resulted in
higher NPU and supports the finding that lysine is the limiting amino acid in home and
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industrially produced baby foods. Similarly. NPU of roasted products was improved by the
addition of lysine,” and confirms earlier work in which cereal proteins were improved by
supplementation with milk or legume proteins.'*""
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