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1st -7th August 

HUMAN MILK 

• World Health Organization (WHO)
• The American Academy of Pediatrics (AAP)
• American Academy of Family Physicians
• Academy of Nutrition and Dietetics

• recommends that: breastfeeding for the first 6 month of
life or at least 12 months.
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This systematic review analyzed 29 systematic reviews and 
145 primary studies on breastfeeding and child health 
outcomes. 

Results showed that breastfeeding is associated with better 
health outcomes in infants and children.

Breastfeeding reduces the risk of:
Respiratory and gastrointestinal infections
Asthma and allergies
Obesity
Type 1 diabetes
Childhood leukemia
Infant mortality
Overall, greater breastfeeding was associated with 
better health outcomes, 
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Insufficient breast milk supply

Breast-related problems

Multiple births (twins or more)

Maternal death

Separation from the mother (e.g., divorce or long-term absence)

Maternal diseases such as cardiac, renal, or hepatic disorders

Unsatisfactory infant growth pattern

Maternal use of medications such as amiodarone, bromocriptine, cyclosporine, 

methotrexate, hydroxyurea, lithium, and ergotamine, …

Infants with metabolic disorders such as phenylketonuria or galactosemia, or severe 

gastrointestinal allergies 

Indications for Using Infant Formula
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Ingredients

Classification of Infant 
Formula

Conclusions
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Caloric density (Fat)

Carbohydrate source 

Protein composition 
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Cholesterol
Major component of breast milk fat
Not included in infant formula
Unstable during commercial production

DHA and ARA
Long-chain polyunsaturated fatty acids (LCPUFAs)
Naturally present in breast milk
Added to formulas after 2001
Associated with improved:

Brain development
Visual function

Lipid Components in Infant Formula
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MCT oil (Medium-Chain Triglycerides)
Occasionally discussed in infant nutrition
Used in children with impaired fat absorption

Clinical Consideration
Beneficial in specific malabsorption conditions
Generally unnecessary for most infants
Most children can adequately digest and metabolize standard 
fats

MCT Oil in Infant Nutrition
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Herbal:
Soya
Canola 

Better GI absorption 
Less GI Reaction 

Slide Heading
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The carbohydrates found in milk-based formulas are lactose
and maltodextrin.

Carbohydrate source 

Lactose
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Protein composition 

Proteins               Peptides                 Amino acids

• Human:
Whey > Casein 

Whey/Casein =70/30 
• Cow milk: 
Casein/Whey = 80/20
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o Protein Composition
o Whey and casein in cow’s milk differ structurally from 

those in human milk
o Casein

o Forms curds in the stomach
o Remains longer in the stomach
o May promote prolonged satiety

o Whey
o More easily digested
o Empties from the stomach more rapidly
o May reduce risk of reflux
o Associated with softer, more frequent stools

o Formula Design
o Most infant formulas are adjusted to approximate the 

whey-to-casein ratio of breast milk
o Some formulas contain a higher proportion of whey

Whey and Casein in Infant Formula
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Iron
Essential for red blood cell formation
Commonly indicated as “with iron” on product labels

Vitamin D
Included in all infant formulas
May not always meet the full recommended daily intake

Electrolytes
Maintain fluid balance
Prevent dehydration
Help avoid serious imbalances that may lead to seizures or life-threatening complications

Important Clinical Note
Infant formula must always be prepared exactly as directed on the package
Dilution or concentration errors can disrupt electrolyte balance
Deviations should occur only under pediatric supervision

Vitamins, Minerals, and Electrolytes in Infant Formula
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Definition
Fundamental molecules required for the synthesis of DNA and RNA

Physiological Role
Can be synthesized through metabolic recycling pathways
Present in free form in human breast milk

Potential Benefits
Associated with improved early growth
May enhance immune function in infants

Use in Formula
Incorporated into infant formulas since the 1990s

Nucleosides and Nucleotides in Infant Formula
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Overview
Substances that promote the growth and maintenance of healthy gut 
microbiota
A balanced gut microbiome is associated with protection against:

Autoimmune diseases
Diarrheal illnesses
Obesity
Other pathological conditions

Prebiotics
Non-digestible compounds
Stimulate the growth and activity of beneficial bacteria

Probiotics
Live microorganisms
Represent the beneficial bacteria themselves

Prebiotics and Probiotics in Infant Nutrition
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Infant formula is available in three primary forms:
Ready-to-Use

Pre-mixed and sterile
Requires no dilution
Most convenient, but typically more expensive

Concentrated Liquid
Requires dilution with water before use
Less expensive than ready-to-use
Must be mixed precisely as directed

Powder
Most commonly used form
Requires reconstitution with water
Most cost-effective option
Accurate preparation is essential to ensure proper nutrient and 
electrolyte balance

Forms of Infant Formula
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Full-Term and Healthy Infants
Born Ó 37 weeks, normal birth weight
Routine care: vaccination, growth, and development
Low risk; common issues: jaundice, mild infections

Preterm or Low-Birth Weight Infants
Preterm: < 37 weeks
Low birth weight: < 2.5 kg
May require NICU care and monitoring
Risks: respiratory problems, hypoglycemia, infections, developmental delays

Metabolic Disorder Infants
Congenital metabolic disorders (e.g., PKU, galactosemia)
Early screening and diagnosis essential
Special dietary management and metabolic monitoring
High risk if untreated

Infant Situation
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Classification of Infant Formula
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