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INTRODUCTION 

Weaning is the process of introducing solid food to a baby’s diet after 6 months of age. It is a transition from 

breast milk to semi-solid food. The importance of weaning food for promoting a child’s growth cannot be 

over looked as malnutrition frequently results from inadequate breast milk after the age of six months and 

inappropriate introduction of semi-solid food. 

Food first introduced at six months of age should be of a soft, runny consistency. These foods 

include pureed fruits like banana or vegetables like carrots and rice are excellent choices which may be 

mixed with water or formula milk. 

Baby at the age of 6 to 9 months becomes used to swallowing solid food, a thicker consistency may 

be offered. Hard food should not be given. Fruits, vegetables, meats, pulses and cereals should be offered. 

Yogurt can also be offered. In this age the baby’s acceptance to new food is more than after 12 months 

(Fraser, et al. 1999). The problem of starting weaning and introducing new foods is compounded if the 

infant has a family history of celiac disease. 

WHO has recommended that gluten should not be given to babies at six months, and never as a first 

weaning food for babies with a family history of allergy or celiac disease. This is recommended because the 

introduction of gluten is associated with the onset of celiac disease in predisposed babies. 

Celiac disease is defined as a multisystem disorder that causes the body’s immune system to respond 

to the protein in certain grains. The immune system builds antibodies against these proteins and causes 
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damage to the small intestine. The wheat type grains have protein complexes that are harmful to health 

(Bower, et al. 2007). 

           Gluten is a protein found in wheat, rye, barley and oats. Celiac disease is a life-long intolerance to 

gluten and therefore all of these grains and any foods containing them are not allowed to eat for the 

individuals suffering from celiac disease. The symptoms of celiac disease are usually first seen in babies 

between nine and 18 months of age. Symptoms include: diarrhea, weight loss or poor weight gain, 

malnutrition, anemia, poor appetite and tummy bloating.  

Waiting until six months to introduce solid foods into the baby's diet will help minimize the risk of 

developing adverse reactions to foods and allergies, including celiac disease. Gluten-containing grains can 

be easily hidden. The following names may refer to wheat: Bran, wheat bran, wheat gluten, cereal binder, 

cereal protein, flour, Rusk, starch, modified starch, food starch, edible starch, and vegetable starch. All these 

need to be avoided in a gluten-free diet. Grains that allowed eating are: rice, potatoes, corn starch, corn, corn 

flour, egg yolk corn, flax, millet, sago seeds, sorghum and soy. 

 

Methods and Materials 

The study design was experimental, focused on homemade gluten-free weaning foods. The research was 

carried out in the laboratory of the department of Food Sciences and Human Nutrition at Kinnaird College 

for Women Lahore from February 2012 to June 2012. Thirty experiments were carried out and six gluten 

free weaning recipes were formulated. The recipes thus formulated were tested on the hedonic scale the 

appearance, taste, temperature and texture. 

The selected recipe was prepared as per the instructions given with the original recipe. Changes were made 

in the recipe according to the suggestions of the analytic panel of judges. The revised recipe was prepared 

and again subjected to evaluation for temperature, taste, texture and appearance. The same procedure was 

followed five times, till the standardized recipe was accomplished. 

Weights, volumes, or both were used to describe the amount of each ingredient needed for the recipe. When 

reviewing the recipe, if the ingredient quantity was not in the preferred weight or volume, conversions were 

made before the recipe was prepared. Measuring cups and measuring spoons were used to check the diced 

and powdered form respectively. The size of an individual serving was listed on the recipe. 

 

Results 

Ingredients were selected on the basis of foods allowed and not allowed by USDA for infants and were used 

with different combinations using different ingredients from all food groups of food guide pyramid for 

developing each recipe. Weights, volumes, or both were used to describe the amount of each ingredient 

needed for the recipe. Measuring cups and measuring spoons were used to check the diced and powdered 

form respectively. 

Total of six recipes were made and then experimented six times to get a final standardized recipe. The mean 

score and the macro-nutrient count for each recipe were also calculated. 

A five point hedonic scales were used. Each trait was evaluated as: very undesirable, moderately 

undesirable, neither desirable, nor undesirable, moderately desirable and very desirable. These traits were 

rated by a score board ranging from 1 to 5. 

 

Serial 

Number 

Very 

Undesirable 

Moderately 

Undesirable 

Neither Desirable 

nor Undesirable 

Moderately 

Desirable 

Very 

Desirable 

 1 2 3 4 5 
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Mean score was evaluated for each trait. Total Score was calculated by the sum of five traits (appearance, 

taste, temperature, texture and overall acceptability). 

 

All the recipes are tabulated in the table below including recipe name, recipe yield, serving size, energy, 

proteins, carbohydrates, fats and percentage daily value. 

 

Mean Scoring on hedonic scale of all recipes were done for taste, texture, appearance and temperature of all 

recipes in the 1
st
, 2

nd
, and 3

rd
 test attain almost same scores but a significant change is seen in the 5

th
 test 

when all the four traits achieve highest scores. 

 

Percentage daily value of all recipes are also calculated and compared with the standard values. The table 

below shows percentage daily value of all recipes. 

 

Percentage Daily Value 

S.No Recipe Name Energy Proteins Carbohydrates Fats 

1. Fruity Rainbow 18 % - 32 % - 

2. Veggie Puree 11 % 50 % 9 % 10.4 % 

3. Twinky Rice Cerelac 13 % 73 % 77 % 11 % 

4. Banana Nog 27 % 77 % 9 % 20 % 

5. Carroty Cake 2 % 19 % 0.7 % 1.3 % 

6. Apple Smiles 17 % 128 % 5 % 13 % 

 

The percentage of daily values is calculated on the basis of Recommended Daily Allowance (RDA). 

 

DISCUSSION 

Six gluten-free weaning recipes were developed by using different foods from all food groups in different 

combinations and proportions according to WHO recommendations for 6-9 months of infants.  

The first gluten free weaning food ‘Banana Nog’ is highest in caloric content. Banana was given 

with the other food combination to increase its acceptability and develop a taste. It was attempted five times 

by the panel of judges. In the first attempt it was rated 3.5 in taste and appearance by the panel and 2 in 

temperature and texture that is moderately undesirable. In the second attempt the mean score of appearance, 

taste, temperature and texture were 3.5, 4, 3 and 2 respectively as been evaluated by the judges. In the fourth 

test the results were improved appearance and taste scored as 4.5 whereas temperature scored 4 and texture 

scored a mean score of 3 that is neither desirable nor undesirable. The results improved more in the fifth 

attempt appearance, taste and temperature scored a mean of 5 that is very desirable whereas the texture 

scored 4 as evidenced by (Table 4.7). Banana Nog is the recipe with highest caloric content that is 180 kcals 

(%DV of 27). The %DV of protein is highest (%DV 77) as compared to carbohydrates (9%) and fats (20%) 

as evidenced by (Table 4.8). 

Second recipe ‘Fruity Rainbow’ was developed by using different fruits. This recipe has 2
nd

 highest 

amount of calories. The total mean score in the first attempt was 9 because of its grainy texture as it scored 

least in texture, appearance and taste that is 2 which was moderately undesirable but significantly improved 

when an electrical blender was used and in the final test results significantly changed by scoring 5 in 

appearance and taste that is very desirable, whereas 4.5 was scored in texture and temperature that is 

moderately desirable as evidenced by (Table 4.1). Fruity Rainbow is the second highest in caloric count that 
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is 120 kcals/serving and a percentage daily value (%DV) of 18. The food has carbohydrates 30 g (32%) as 

evidenced from the (Table 4.2).  

Apple Smiles a combination of apples and yogurt, whereas yogurt is a rich source of calcium. Apple 

Smiles in the first test the mean score was the least that is 13 because of its taste. The taste was then 

improved by yogurt to it and in the fifth test a significant change was observed as its total mean score was 

19.5 that is very desirable as evidenced by the (Table 4.11). This shows that the improved taste and texture 

makes the food desirable. This recipe has 3
rd

 highest amount of calories that is 112.5 (%DV of 8.09). The 

recipe has a highest amount of %DV of protein that is 128 as compared to carbohydrate (5%) and fats (13%) 

as evidenced by the (Table 4.12). 

The fourth gluten free weaning food ‘Twinky Rice Cerelac’ consisting of rice as the main ingredient. 

It was attempted five times by the panel of judges. In the first attempt the mean score was 13. Variations 

were made by adding chicken broth to it. So, a significant result was obtained in the fifth test by scoring 20 

as evidenced by the (Table 4.5). It has 87.5 calories per serving whereas the carbohydrate  %DV is the 

highest that is 77, whereas proteins and fats are lower that is 73% and 11 % respectively as evidenced by the 

(Table 4.6). 

Fifth recipe ‘Veggie Puree’ developed by using different combinations of vegetables. Moong daal 

without peel or covering was used to prevent the risk of choking. The texture significantly improved in the 

fifth attempt by scoring 5 that is very desirable as it scored 2 in the first test that is moderately undesirable. 

The mean score of trait taste was 3 and 4.5 in the third and fourth test but scored 5 in the last attempt that is 

very desirable. The total mean score improved significantly as it scored 10 in the first test and 20 in the final 

test showing an improvement in all the traits as evidenced by the (Table 4.3).  

Last recipe was ‘Carroty Cake’ was developed by using carrots and apple. The total mean score in 

the first attempt was 14.5 as it scored least in appearance that is 2.5 which means moderately undesirable but 

significantly improved when an electric beater was used and in the final test scored 5 that is moderately 

desirable. In the fifth test the mean total score was 20 as evidenced by (Table 4.9). It has lowest amount of 

calories as compared to the other recipes. It has energy of 15.13 kcals (%DV 2). The food has a protein 

%DV that is 19, carbohydrates (0.7 %) and fats (1.3 %) as evidenced from the table 4.10).  

 

RECOMMENDATIONS 

The importance of gluten-free weaning foods cannot be over looked and further studies on its storage 

stability, ingredient standardization, physic chemical and nutritional qualities are required. 

Commercialization of gluten-free weaning foods might not be effective because of its high cost, as it 

is already the case with gluten-free cereals available in the market. However, if the Government subsides, 

the following scheme can be followed for the production of gluten-free weaning food both at the household 

and industrial level. 

Commercialization of such foods might not be effective because of their cost, as is already the case 

with the cereal foods available in the market. 
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APPENDIX  

Food Recipe Evaluation 

(For Foodservice Staff, Students, and Teachers) 

 

 

 

Traits 

 

Very 

Undesirable 

 

Moderately 

Undesirable 

 

Neither Desirable 

Nor 

Undesirable 

 

Moderately 

Desirable 

 

Very 

Desirable 

The appearance of the food 1 2 3 4 5 

The taste of the food 1 2 3 4 5 

The temperature of the 

food  

1 2 3 4 5 

The texture of the food 1 2 3 4 5 

 

Total Score:   ______________ 

 

Mean Score:    ____________ 

 

 

A Sum of ratings for five traits (appearance, taste, temperature, texture, overall acceptability) 

B Total score divided by the number of traits rated 

 

 


