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ABSTRACT 

	Aims: To formulate a millet and probiotic based weaning food 
Study design:  Formulation of weaning food with the ingredients, standardizing the levels of ingredients, spray drying and exploring the characteristics of the edible weaning food. 
Place and Duration of Study: The study was conducted at the Department of Dairy Technology, Dairy Science College, Karnataka Veterinary, Animal and Fisheries Sciences University, Hebbal, Bengaluru-24, Karnataka for a period of 2 years.
Methodology: Malt preparation of sprouted ragi and green gram was carried out. The other ingredients such as sugar, edible oil, whey protein hydrolysate, caeinophosphopeptides, vitamin mix and probiotic cultures were added at different concentrations to achieve an optimized product. The optimized weaning food was dried and subjected to physicochemical and microbiological parameters.
Results: Formulated weaning food was prepared by the admixture of malted 45 % ragi malt, 12 % malted green gram, 10 % skim milk powder, 6 % whey protein hydrolysate, 3 % caseinophosphopeptides (CPPs), 7 % edible oil, 17 % sugar with vitamin mix and probiotics (Lactobacillus acidophilus NCFM (La-N) and Bifidobacterium bifidum HN019 (Bb-N) at 1:1 combination of 7.5 % addition). The total solids of 25 % in weaning food with cooking temperature of 75oC was optimized with good overall acceptability score. Addition of 7.5 % probiotic cultures such as Lactobacillus acidophilus NCFM (La-N) and Bifidobacterium bifidum HN019 (Bb-N) after cooling of cooked weaning food and further fluid bed drying at 45oC. The fluid bed dried (45oC) weaning food after incorporation of probiotic cultures improved the survivability of cultures compared to spray drying.
Conclusion: The malted finger millet based, protein rich weaning food formulation was prepared, cooked and probiotic cultures were added and fluid bed dried, which revealed survivability of probiotics and can be considered as nutritive rich weaning food for infants. 
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1. INTRODUCTION 

The first year of an infant's life is essential for its growth and development. Generally, during the initial 6 months, significant growth and weight gain occur. Proper nutrition is critical for brain development, particularly during pregnancy and infancy. The introduction of complementary feeding, which includes semisolid weaning foods around 6 months of age along with breast milk or infant formula, is advised and strongly recommended. In low-income countries (LICs) or lower-middle-income countries (LMICs), as well as among low socioeconomic groups, access to high-quality weaning foods or practices presents a considerable challenge (Kabeer et al., 2023). The child's transition from breast milk is normal and an inevitable step of development. It is a complicated process that includes adapting to various immunological, physiological, psychological, and dietary changes. Another name for weaning food is supplementary or complementary food. In order to support their developing nutritional demands, newborns are given complementary meals and beverages in addition to breast milk or formula beginning at roughly six months of age. Given all the important considerations, weaning food should be safe, pleasant, and nutritious enough to meet the infant's entire nutritional demands (Pandey and Singh, 2019). 
A range of raw materials can be processed to create weaning foods with high protein content and energy density. The primary requirement is to meet the quality criteria set forth by the relevant nation's laws while also meeting the daily needs of a newborn who receives two or three feedings each day. According to the World Health Organization, complementary foods, also known as weaning foods, are introduced at six months of age and are intended to supplement breast milk or formula, which provides the remaining 60% of an infant's daily energy needs (WHO, 2023). Immediately after birth, bacterial colonization of the infant’s gut begins with bifidobacteria and lactobacilli termed as probiotics. These organisms are transferred from the maternal microbial flora and also from the environment. According to the International Scientific Association for Probiotics and Prebiotics (ISAPP, 2014), Probiotics are: "Live microorganisms that, when administered in adequate amounts, confer a health benefit on the host." Gastrointestinal flora influence health, but the composition of flora can be adapted by consuming prebiotics or probiotics. Prebiotics are non-digestible substances that stimulate the growth of health-promoting bacteria termed probiotics in the colon, such as bifidobacteria and lactobacilli. The composition of the gut microbiota is also influenced by when solid foods are introduced. Numerous factors, such as the amount of time since birth and the amount of breast milk consumed, affect the development of the gut microbiota in preterm newborns. It is thought that disturbance of the early colonization of the gut may be related to the start of numerous disorders. Putrefactive microbiota causes gastrointestinal disorders and delayed gut colonization in many preterm newborns. Interventions like probiotic and prebiotic supplements have shown encouraging effects in lowering morbidity and mortality in this population. Additionally, adding fruits, vegetables, and cereal-based (rice or millet based) foods to infant food serves as a prebiotic to promote the growth of probiotics (Catassi et al., 2024; Akhter et al., 2024; Sarita et al., 2025). With the goal of increasing prebiotics to stimulate probiotics in the colon, a variety of weaning food types have been developed with varying compositional values, such as use of rice, corn, maize, millets, fruit pulp and protein. For better results, the commercial use of probiotics in weaning foods is also gradually increasing (Adeyemo and Onilude, 2018; Dong et al., 2021; Singh and Singh, 2023; Shashikumar et al., 2023). 
The use of locally available millets and lentils have made the weaning foods more nutritious. Since other staple crops like rice, wheat, and maize have higher carbon emission rates than millets, the FAO has designated 2023 as the "International Year of Millets" in an effort to boost millets' production and productivity globally. Finger millet (Eleusine coracana) or ragi is a promising crop for sustainable global development, and its value addition should be promoted to provide the most nutritious products possible, particularly for weaning diets. Compared to wheat, rice, and the FAO reference protein (33.9%), finger millet is thought to contain a higher percentage of essential amino acids (44.7%) such as high levels of lysine and methionine, which are absent from other plant diets (Abioye et al., 2022; Kalsi et al., 2023). Finger millet has a low fat content (1.3%–1.8%), which allows it a long shelf life. Regarding fatty acids, they include linoleic acid and α-linolenic acid, two advantageous polyunsaturated fatty acids that are essential for metabolism and the healthy growth of the central nervous system. In addition, it has the highest concentrations of potassium (408 mg/100 g FM) and calcium (344 mg/100 g FM) of any cereal crop, including brown rice, wheat, and maize. In addition, it has the highest concentrations of potassium (408 mg/100 g FM) and calcium (344 mg/100 g FM) of any cereal crop, including brown rice, wheat, and maize (Mitharwal et al,. 2021) Additionally, it is said to have a suitable iron content (3.9 mg/100 g). Significant levels of both water-soluble and fat-soluble vitamins are present, including vitamin B1 (thiamin), vitamin B2 (riboflavin), vitamin B3 (niacin), and vitamin E (α-tocopherols). According to reports, finger millet levels of vitamin B1, B2, and B3 were 0.38 mg/100 g, 0.14 mg/100 g, and 1.1 mg/100 g, respectively. These values correspond to 35%, 12%, and 8% of the daily intake that is advised for healthy individuals (Kumar et al., 2016; Longvah et al., 2017). 
Green gram (Vigna radiata) considered as rich source of protein also is one of the legume that also being used for weaning or complementary foods for babies with its palatable nature. Sadawarte et al. (2025) formulated a weaning food consisting of 20% of green gram malt with 80% rice flour, 5% carrot powder and 5% skim milk powder for enrichment and found to be the most palatable in terms of sensory characteristics, proximate composition, most nutrient-dense and economical for society. An attempt has been in this study to prepare a dried nutritionally rich weaning food with malted finger millet or ragi as well as malted green gram flours with addition of skim milk powder, whey protein hydrolysate and caeinophophopeptides with final incorporation of probiotic cultures to meet all the requirement of an infant above 6 months of age.


2. material and methods

2.1 Materials Required: The ingredients used in the present study namely ragi (Indaf-9 variety finger millet - Eleusine coracana), green gram (mung bean PB1 variety - Vigna radiate), skim milk powder (Sagar brand of Amul), sugar, edible oil and multivitamins were procured from the local market of Bengaluru. Malting of ragi, whey protein hydrolysate, caseinophopphopeptides were prepared in the laboratory of Department of Dairy Technology, Dairy Science College, KVAFSU, Hebbal, Bengaluru-24. Freeze dried probiotic cultures namely Lactobacillus acidophilus NCFM (La-N) and Bifidobacterium bifidum HN019 (Bb-N) were procured from Danisco (India) Private Ltd, Mumbai. 

2.2 Methods
The methods adopted in the present study are briefed below:

2.2.1 Process optimization with respect to total solids (TS) in gruel and cooking of weaning food
The process of weaning food formulation was optimized by Shashikumar et al. (2023). Ragi and green gram required for the formulation of weaning food were germinated for 36h and 16h after 16h and 12h of soaking respectively, sundried for 8h followed by roasting for 15min (germinated green gram was dehusked) and grounded to fine powder. The malt powders of ragi and green gram were sieved using 60mm sieve and stored in airtight box. The components such as 45 % ragi malt, 12 % malted green gram, 10 % skim milk powder, 6 % whey protein hydrolysate(WPH), 3 % Caseinophosphopeptides (CPPs), 17 % sugar, 7 % edible oil and vitamin mix were mixed and reconstituted with potable water to have 20, 25, 30 and 35 percent total solids and cooked at various temperatures (70, 75, 80 and 85oC for 10 min). The resultant product was evaluated by subjecting to various physical and sensory attribute studies to select the optimum level of cooking temperature and total solids for obtaining right consistency of porridge for   consumption.
2.2.2 Optimization of level of probiotics in weaning food 

The probiotics used in the study namely Lactobacillus acidophilus NCFM (La-N) and Bifidobacterium bifidum HN019 (Bb-N) which were propagated in skim milk media. At the end of 15 h incubation at 390C, the cell concentrate was prepared by centrifugation of the cultures. The pellets obtained by centrifugation were used for blending with the reconstituted and cooked weaning blend. Formulated weaning food was cooked at 75oC for 10 min followed by cooling to room temperature. The probiotics containing La-N and Bb-N were incorporated in combination of 1:1 at different levels (2.5, 5.0, 7.5 and 10 %) and subjected to sensory evaluation to adjudge the maximum level of probiotics that could be incorporated to the porridge, without affecting physico-chemical and sensory qualities of the weaning food.
2.2.3 Process optimization for spray drying of formulated weaning food
The formulated weaning food was adjusted to a desired level of total solids and cooked at optimum time-temperature combination. The cooked weaning porridge was subjected to spray drying at various inlet air temperatures viz 160, 170 and 180°C and various combinations of outlet air temperature namely 60, 65, 70 and 75°C in order to assess the effect of spray drying processing parameters on the quality of resultant powder. Similarly, the formulated weaning food which was cooked at right time temperature combinations was added with an optimum level of probiotic culture and subjected to spray drying at various combinations of inlet air temperature and outlet air temperature to assess the effect of drying parameters on the viability of probiotics. The surviving probiotics incorporated in weaning food were enumerated through serial dilution method using Rogosa SL Agar and Bifidobacteria Agar (HiMedia Laboratories Mumbai) to enumerate Lactobacillus acidophilus NCFM(La-N) and Bifidobacterium bifidum HN019 (Ba-N), respectively and expressed as log10cfu/g.
2.2.4 Standardization of fluidized bed drying
The standardized level of culture containing Lactobacillus acidophilus NCFM and Bifidobacterium bifidum HN019 were added to spray dried weaning food separately and rewetted to have 15% moisture and subjected to fluid bed drying at various outlet temperatures (40, 45, and 50oC) to assess the optimum temperature of drying to retain maximum viable counts. The surviving probiotics incorporated in weaning food were enumerated through serial dilution method using Rogosa SL Agar and Bifidobacteria Agar (HiMedia Laboratories Mumbai) to enumerate Lactobacillus acidophilus NCFM(La-N) and Bifidobacterium bifidum HN019 (Ba-N) respectively and expressed as log10cfu/g. The sensory attributes to select the level of addition of probiotic culture was also carried out using 9-point hedonic scale.

3. results and discussion

	The results obtained in the present study are tabulated and explained as well discussed along with relevant works of the authors.
3.1 Process optimization for cooking of formulated weaning food

Weaning food formulated by Shashikumar et al. (2023) with the admixture of 45 % ragi malt, 12 % malted green gram, 10 % skim milk powder, 6 % whey protein hydrolysate(WPH), 3 % caseinophosphopeptides (CPPs), 17 % sugar, 7 % edible oil and vitamin mix and adjusted to various total solids TS) and cooked at various temperatures in order to select the best combination of TS and temperature of cooking. The overall acceptability attribute scores at 25 percent TS were found to be 7.83, 8.17, 7.33 and 6.83 at respective cooking temperatures of 70, 75, 80 and 85°C. From the result it was confirmed that adjusting the TS to 25 percent and cooking temperature of 75°C has been found to be the most optimum. With increasing in TS content in reconstituted mix, there was decrease in overall acceptability at all temperatures of cooking (Table 1). Increase in temperature of cooking also decreased product acceptability of weaning food. Increased cooking temperature above 75° C led to significantly decreased overall acceptability scores. The decreased scores as a result of increased cooking temperature are probably due to increased viscosity of the gruel and resultant decreased spreadability of the product. Similarly, increased TS content above 25 percent led to decreased sensory scores indicating that 25% TS concentration was optimum for cooking of weaning food. In a similar study by Bindu et al. (2018) who formulated a weaning food mix with malted wheat flour (30%)+ malted ragi flour (10%)+ malted green gram flour (10%)+ banana powder(30%) + sweet potato flour (10%)+ drumstick leaves powder (5%) + roasted flax seed powder (5%) that had good sensory qualities in terms of overall acceptability (7.77) after cooking.
Table 1: Effect of level of total solids and cooking temperature on overall  acceptability of functional weaning food

	Total solids in porridge (%)
	Cooking temperature (oC)/10 min

	
	70
	75
	80
	85

	
	Overall acceptability (Max. score: 9.00)

	20
	7.08a
	7.75a
	7.17a
	6.58a

	25
	7.83b
	8.17b
	7.33a
	6.83a

	30
	7.25a
	7.58ab
	6.67b
	6.42ab

	35
	6.17c
	6.83c
	6.08c
	5.83b

	
CD
	0.61
	0.50
	0.59
	0.39


    Note:
· Formulated weaning food contained 45 % ragi malt, 12 % malted green gram, 10 % skim milk powder, 6 % whey protein hydrolysate, 3 % caseinophosphopeptides, 17 % sugar, 7 % edible oil and vitamin mix and probiotics (Lactobacillus acidophilus NCFM (La-N) and Bifidobacterium bifidum HN019 (Bb-N) at 1:1 combination of 7.5 % addition) and reconstituted using potable water to various TS content
· All values are average of three trials.
· CD – Critical Difference
· Similar superscripts in the column indicate non-significance while different superscripts show significance at P=.05

3.2 Effect of level of probiotic culture on sensory attributes of weaning food

Formulated weaning food which has been cooked at 75oC for 10 min at 25% total solids level was blended with probiotic culture of Lactobacillus acidophilus NCFM (La-N) and Bifidobacterium bifidum HN019 (Bb-N) in combination of 1:1 at 0 to 7.5 percent levels. The probiotics blended weaning food was subjected to sensory evaluation by panel of judges. With increase in the level of addition of culture from 0 to 7.5%, there was significant improvement in sensory scores with respect to colour and appearance, flavour and consistency. Similarly, in case of overall acceptability, maximum scores (8.20) were obtained for 7.5% level of addition of probiotic culture (Table 2). However, level of addition when increased to 10%, there was significant decrease in the sensory scores with respect to flavour, consistency and overall acceptability attributes. It is evident from the sensory evaluation scores, that 7.5 percent addition of probiotics culture was found to be optimum. Semwal et al. (2015) also developed a weaning food mix from underutilized crops of Uttarakhand containing malted 23.3% finger millet, 23.3% barnyard millet, 20% black soybean, 33.3% amaranth grain and further made as slurry (30% conc.). The prepared slurry was fermented using 2.9% Lactobacillus plantarum for 25h that resulted in favourable changes with 48.2% increase in protein and 92.3% decrease in tannin content, an anti-nutritional factor.
Table 2: Effect of level of probiotic culture on sensory attributes of formulated weaning food
	
Level of culture
   (% v/v)
	                           Sensory attributes (Max. score: 9.00)

	
	Colour and
Appearance
	Flavour
	Consistency
	Overall
acceptability

	0
(control)
	7.80a
	7.90a
	7.92a
	8.05a

	5.0
	8.05b
	8.03a
	7.90a
	8.16a

	      7.5
	8.24ca
	8.15ba
	8.06a
	8.20a

	    10.0
	7.72ab
	7.54c
	6.92b
	7.49b

	   12.5
	6.75d
	6.92d
	6.22c
	6.56c

	CD
	0.20
	0.18
	0.32
	0.18




  Note:
· FormulateNNote: weaning food with 25 % TS, cooked at 75oC for 10 min, cooled and added with the concentrated probiotic cultures in combination of 1:1.


3.3 Process optimization for spray drying of formulated weaning food

Formulated weaning food was cooked at 75oC/10 min cooled to room temperature and added with 7.5 % of Lactobacillus acidophilus NCFM (La-N) and Bifidobacterium bifidum HN019 (Bb-N) and subjected to spray drying. In order to optimize the processing parameters to obtain spray dried product, the formulated weaning food with 25 percent TS was preheated and fed to spray drier at inlet (160 to 180 oC) and   out let (60 to 750C) air temperatures. 


3.3.1 Survival of probiotic culture during spray drying of weaning food
The spray   dried product was enumerated for La-N and Bb-N counts. It was interesting to note that with increasing in the outlet air temperature of drying there was significant decrease in the count with respect to both La-N and Bb-N. A maximum count of 7.74 log10 cfu/g was attained at 170 oC inlet and 60oC outlet air temperatures. However, at this combination, the moisture content of powder could not be reduced below 5 percent. At 170 oC inlet air temperatures and 70oC outlet temperature, though moisture content reduced less than 5 percent, the viable counts were up to the standards recommended for probiotic being present at the time of consumption (Table 3). In the spray drying process, a maximum viable count that could be obtained was only 6.68 and 5.99 log10 cfu/g with respect to La-N and Bb-N, respectively. The decreased viable count as a result of spray drying could be attributed to the heat damage caused during spray drying process. Reduction in survivor rates were also noticed by Shokri et al (2015) where they only achieved 28.38% with respect to Bifidobacterium bifidum at out let temperature of 115oC. Earlier Lian et al (2002), also observed 83.72% survivors at 75oC out let air temperature whereas at 80 and 85 oC the respective survivors were 74.12% and 70.73% and they found that for every 5 °C rise in outlet temperature of drying there was one log reduction in the bifidobacterial viable counts. But the moisture rate was more than 5% that reduced the shelf life. From the study it was perceived that spray drying process is not a feasible proposition for drying products carrying probiotics.




Table 3: Effect of various combinations of inlet and outlet air temperature in spray drying 
                on the   viability of probiotic cultures in formulated weaning food
	

Outlet air temp.
    (oC)
	Lactobacillus acidophilus NCFM


	Bifidobacteriium bifidum HN019

	
	Initial count
	     Inlet temperature (oC)
	Initial count
	    Inlet temperature (oC)

	
	
	160
	170
	180
	
	160
	170
	180

	
	Viable count (log cfu/g)


	60
	






9.47
	7.74a
	6.20a
	6.07a
	






9.65
	7.68a
	7.31a
	7.10a

	65
	
	6.25a
	6.04a
	5.58a
	
	6.14a
	5.95a
	5.48a

	70
	
	6.07a
	5.68a
	3.99b
	
	5.70ba
	5.04a
	3.41ba

	75
	
	5.25b
	4.04b
	3.58ca
	
	4.46ca
	4.10ba
	3.81ba

	CD
	
	1.88
	0.95
	1.69
	
	2.25
	2.28
	2.87




3.4 Process optimization for fluid bed drying of formulated weaning food

            Fluid bed drying process was attempted to enhance the viable counts in the dried product. Spray dried weaning food inoculated with Lactobacillus acidophilus (La-N) and Bifidobacterium bifidum (Bb-N) and wetted to have 15 percent moisture and subjected to fluid bed drying at various outlet air temperatures. The standardized level of culture containing Lactobacillus acidophilus NCFM and Bifidobacterium bifidum HN019 were added to spray dried weaning food separately and rewetted to have 15% moisture and subjected to fluid bed drying at various outlet temperatures (40, 45, and 50oC) to assess the optimum temperature of drying to retain maximum viable counts

3.4.1 Survivability of probiotic culture in fluid bed drying process

It was observed from the result that increasing the outlet air temperature from 40 to 50 °C, the viable counts of La-N decreased from 8.30 log10 cfu/g to 7.94 log10 cfu/g. The extent of decrease was significant above 45 oC outlet air temperature. At 45 oC temperature, the viable counts reduced from 9.47 log10 cfu/ml to 8.17 log10 cfu/g with respect to La-N whereas viability of Bb-N culture reduced from 9.53 log10 cfu/ml to 8.36 log10 cfu/g at the same outlet air temperature (Table 4). 





Table 4: Effect of outlet air temperature on survivability of probiotic cultures in  
                       
               	                      fluid bed drying

	Out let air temperature of  fluid bed drier  (oC)
	                                                     Probiotics

	
	Lactobacillus acidophilus NCFM
	Bifidobacteriium bifidum HN019

	
	Initial count
	Survivors
	Initial count
	Survivors

	
	Viable count  (log10 cfu/g)

	40
	





9.47
	8.30a
	





9.65
	8.54a

	45
	
	8.17b
	
	8.36b

	50
	
	7.94c
	
	8.07c

	CD
	
	0.012
	
	0.016




From the result it is clear that the extent of reduction in viable count in fluid bed drying process is only about 1 log10 cfu/g in case of both La-N and Bb-N as compared to spray drying process which reduced nearly 4 log10 cfu/g. The higher survivability of probiotics in fluid bed drying process could be eventually attributed to lower outlet air temperature as well as due to the process of fluidization occurring during the process which probably acts as encapsulating material protecting probiotic against heat damage. Some of the earlier workers who attempted fluid bed drying for various probiotic species also observed about one log reduction of L. acidophilus and B. bifidum, when dried at 40oC for 45 min (Goderska and Czarnecki, 2008). The protection of probiotics as a result of encapsulation with various materials and drying has been demonstrated to enhance the viable counts of probiotic by many of the earlier workers (Babu et al., 2009; Poddar et al., 2021).

3.4.1 Sensory evaluation of fluid bed dried weaning food

            Sensory evaluation results revealed that addition of probiotic culture up to a level of 7.5 percent had no adverse effect on any of the sensory attributes (overall acceptability - 8.17, Table 5). Further enhancing the inoculum to 12.5 percent led to decrease in the sensory scores especially with respect to colour and appearance (7.17) and to some extent by flavour (7.42) attributes also. From the sensory evaluation studies, it was apparent that addition of 7.5 percent cultures in combination of 1:1 is sufficient enough to obtain scores (9-point hedonic scale) of 8.17, 8.08 and 8.33 with respect to colour & appearance, flavour and consistency of sensory attributes, respectively.
Table 5: Effect of different level of probiotic cultures on the sensory
              attributes of fluidized bed dried weaning food              

	Level of culture
(%w/v)
	
Sensory attributes (Max. score: 9.00)


	
	Colour and appearance
	Flavour
	Consistency
	Overall
Acceptability

	Control
	7.80a
	7.90a
	7.92a
	8.05a

	5.0
	7.66b
	7.85a
	8.08a
	7.88b

	7.5
	8.17c
	8.08b
	8.33b
	8.17c

	10
	7.88d
	7.80a
	8.10a
	7.97d

	12.5
	7.17e
	7.42c
	7.68c
	7.67e

	CD
	0.01
	0.16
	0.20
	0.01






		Many researchers formulated weaning foods for infants using local cereals and legumes that provided prebiotics rather than inclusion of probiotic cultures, as drying methods reduce the viability of probiotics. Adeyemo & Onilude (2018) prepared the traditional fermentation of Nigerian Ogi which consists   of   metabolic   activities   of   Lactobacillus   plantarum  and inclusion of roasted soybeans (soya protein acted as prebiotic) that caused an increase in the protein content with pleasant odour, taste and aroma. Pandey & Singh (2019) made two weaning food formulations for infants of 6-12 months such as a) multigrain (barley-10g, wheat flour -10, Rice -5g, roasted moong dal-10g) and nut (ground nut - 5g) mix (jiggery – 10g, ghee- 5ml) and b) banana, apple and rice kheer (rice-15g, banana – 80g, apple -150g, milk-100ml, jaggery –15g), and when subjected to organoleptic analysis, fell in the category of “liked very much” (overall acceptability of 8.22, 8.36 for 9 point hedonic scale). Both were full of nutritionally rich ingredients some of which added prebiotics and had a good potential for use as weaning foods for infants. 
Dong et al. (2021) developed two kinds of formula weaning food like roasted quinoa-millet complementary food and extruded quinoa-millet complementary food. A fructo-oligosaccharide (FOS)/galacto-oligosaccharide (GOS) mix was added to provide the prebiotic potential. The digests of roasted quinoa-millet complementary food and extruded quinoa-millet complementary food after in vitro digestion exhibited prebiotic effects by promoting the growth of the probiotics [Lactobacillus plantarum (GIM11.191) and Lactobacillus delbrueckii (GIM11.155)]. Extruded quinoa-millet complementary food was found to be more suitable as a weaning food for infants as it improved solubility. This type of product would also promote the more extensive use of quinoa and pearl millet as they provided higher levels of protein and energy and thus provide a new direction for product development in the infant food industry. Shahikumar et al. (2023), formulated weaning food prepared by the admixture of malted ragi flour (45 %), whey protein hydrolysate (6 %),  caseinophosphopeptides (3 %), sugar (24 %), edible oil (8 %) and vitamin mix. Locally available ragi or finger millet was malted and used for high fiber, iron content along with that protein sources were also added in the form of whey protein hydrolysate and caseinophosphopeptides (CPP). Many components used in the formulation of weaning food found to contain prebiotics in fiber form, whey protein and CPP that stimulate probiotics maintaining the infant gut health. Kabeer et al. (2023), developed banana and ragi freeze-dried weaning food and when reconstituted, considered as an effective supplementary food for infants and a reasonable solution for low-socioeconomic groups.  A formulated enriched complementary infant food was prepared by Muala et al. (2024) using roasted dehulled Parkia biglobosa seeds (African locust beans), maize and red millet (Eleusine coracana,  common name ragi in India) at 1:1 proportion, met recommended value for infant complementary foods. Weaning formulation containing 70% corn and 30% sesame flours was prepared by Souare et al (2025) for children aged 6 to 18 months. The nutritive value improvement was also observed in mixed flour based weaning food that also provided prebiotics. The formulated weaning food, made into porridge was fed to the children, they liked the taste and no allergies were noticed.

4. Conclusion
Formulated weaning food was prepared by mixing locally available cereals and legumes like malted ragi flour, malted green gram, other protein sources such as whey protein hydrolysate, caseinophosphopeptides as well included edible oil, vitamin mix and sugar. Weaning food with total solids of 25% with cooking temperature of 75oC was optimized with good overall acceptability score. Addition of 7.5% probiotic cultures such as Lactobacillus acidophilus NCFM (La-N) and Bifidobacterium bifidum HN019 (Bb-N) in combination of 1:1 after cooling of cooked weaning food showed better sensory attributes. The fluid bed dried (45oC) weaning food after incorporation of probiotic cultures improved the survivability of cultures compared to spray drying.
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