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INTRODUCTION:
During the initial years of life, a child's development is highly 
significant, and nutrition plays a vital part in guaranteeing ideal growth 
and well-being. Parents frequently encounter the dilemma of selecting 
between breast milk and infant formula. Milk is crucial for infants.  
Human breast milk (HBM) is widely regarded as the optimal source of 
nourishment for infants. Human milk is the optimal source of nutrition 
for a newborn, providing the necessary nutrients for their daily growth 
and development. Human milk does not have a definitive composition 
that is considered superior, and there is no simple method to regulate 
the intricate nature of its nutritional value and the amount consumed by 
breastfed babies [1]. 

The initial half-year of an infant's existence is pivotal for their physical 
and cognitive advancement, as well as their general welfare. Infants in 
this stage have distinct dietary requirements that are mainly fulfilled by 
breastfeeding or formula feeding. Nevertheless, in specific instances, 
supplements can be crucial in promoting optimal health and bolstering 
particular areas of their development. Infant formulae share numerous 
similarities with human breast milk in various components, however, 
there is no flawless alternative to HBM [2]. As a result of this, the 
World Health Organization and the United Nations Children's Fund 
recommend that infants receive only HBM for a period of at least six 
months following birth, and this practice should be maintained for at 
least two years of age or longer [3,4]. It is also recommended by the 
American Academy of Pediatrics that mothers breastfeed their 
children for a minimum of one year [5]. Because of this, it is absolutely 
necessary to have a conversation about the factors that make HBM 
more suitable for consumption than infant formulae. Numerous 
research has been conducted to this day that have explored the 
immunologic components of HBM [2] as well as the nutritional 
components that are included in it. These components include a variety 
of macronutrients and micronutrients. When it comes to the 
nourishment of infants, breastfeeding is a powerful force that 
significantly contributes to the overall growth and development of a 
child in a sustainable manner. Breast milk is often referred to as a 
biological first food, as it provides nutritionally optimum sustenance 
that is perfectly tailored to the needs of newborns [6]. It is not only safe 

for consumption but also offers a range of health benefits that are 
crucial during the early stages of life. A significant benefit of breast 
milk is that it helps prevent newborns from a wide range of infections. 
This is one of the most recognized advantages about breast milk. The 
presence of antibodies and other immunological elements in breast 
milk helps to strengthen the immune system of the newborn, so 
providing a natural defense against ailments such as respiratory 
infections, diarrhoea, and ear infections. It is worth mentioning that 
breast milk contains many types of immune cells, including B and T 
lymphocytes, regulatory cells, monocytes/macrophages, neutrophils, 
natural killer cells, as well as IgA, IgG, and IgM antibodies.[7]. This 
immune protection is especially vital during the first few months of a 
baby's life, when the baby's own immune system is still developing. 
Although breastfeeding has benefits, it may not be suitable for every 
individual. Certain mother's may be incapable of lactating[8], whereas 
others may have a personal preference to abstain from breastfeeding. 
Various factors can hinder individuals from breastfeeding, such as 
undergoing breast reduction surgery, facing an unsupportive work 
environment, or experiencing medical conditions that make 
breastfeeding necessary. Alternatively, a mother might nourish their 
newborns with infant formula to aid their child's growth and 
development. Commercially manufactured infant formulae are a 
nourishing substitute for breast milk, and they also include some 
vitamins and elements that breastfed infants require from outside 
sources. Infant formula is designed to serve as a highly efficient 
replacement for Breast feeding [9]. While it is not possible to produce 
an exact replica of human milk [10], extensive measures have been 
implemented to replicate the nutritional composition of human milk in 
order to support the healthy growth and development of infants. This 
review aims to provide a detailed comparison of breast milk and infant 
formula, focusing on their nutritional content, health outcomes, and 
impact on the infant growth.

Nutritional Composition of Human Breast Milk:
a) Breast Milk:
Due to its distinctive and all-encompassing nutritional composition, 
breast milk is widely acknowledged as the gold standard [11] for 
nourishing infants. It offers a perfect equilibrium of macronutrients, 
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ABSTRACT
Breast milk and infant formula are the two main sources of nutrition for infants, each with their own nutritional content, health effects, and practical 
factors. Breast milk has been widely researched and demonstrated to have various benefits over infant formula. It provides vital nutrients and 
bioactive components that help the infant's growth, immunological system, and cognitive development. Breast milk has been linked to a lower 
incidence of infection, illness, and mortality when compared to infant formula. Furthermore, breast milk has been shown to have a good impact on 
cognitive development, with studies demonstrating a significant improvement in cognition in premature newborns fed breast milk versus formula.  
When nursing is not possible, infant formula is seen to be an effective alternative. It is intended to imitate the nutritional makeup of breast milk, 
ensuring that infants' nutritional demands are met. However, it is crucial to note that infant formula may not give the same benefits as breast milk, 
such as the presence of pituitary hormones. Studies have also revealed that breast milk's decreased protein percentage compared to infant formula 
may have an impact on newborn growth and body composition. In practice, the decision between breast milk and infant formula may be influenced 
by a variety of circumstances, including maternal and newborn health, as well as feeding preferences. While breast milk is frequently regarded as 
the best source of nutrition for children, there are times when infant formula is required, such as when women are unable to nurse. It is critical to 
ensure that infants get enough nutrients, whether they are fed breast milk or formula. Finally, breast milk and infant formula have distinct 
nutritional properties, health consequences, and practical factors. Breast milk is widely considered the best source of nutrition for infants due to its 
unique composition and benefits. When nursing is not possible, infant formula can provide important nutrients to support infant growth and 
development. 
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micronutrients, and bioactive compounds that are crucial for the 
growth and development of a newborn. Research indicates that these 
elements collectively contribute to the advancement of cognitive 
development, improvement of natural and adaptive immunity, 
regulation of the immune system, prevention of diabetes, maintenance 
of intestinal health, and possession of anti-inflammatory 
characteristics [12].

b) Macronutrients:
Breast milk delivers proteins, fats, and carbohydrates in proportions 
that are perfectly suited for an infant's needs. Human breast milk is an 
intricate mixture consisting of about 87 percent water, 3.8 percent fat, 
seven percent lactose and one percent protein. The fat and lactose 
contribute 50% and 40% of the overall energy content of the milk, 
respectively [16] .The protein content is composed of approximately 
60-70% whey proteins and 30-40% casein proteins. Whey proteins are 
easily digestible and help in the rapid development of the infant's 
tissues. The fats in breast milk, which include essential fatty acids such 
as DHA (docosahexaenoic acid) and ARA (arachidonic acid) [13], are 
crucial for the development of the infant's brain and nervous system. 
The primary carbohydrate in breast milk is lactose, which aids in 
calcium absorption and promotes the growth of healthy gut flora, 
fostering a balanced intestinal microbiome [14]. Newborns obtain 
about fifty percent of their energy from fat during the initial month of 
life and play vital role for brain functioning [15].

c)  Micronutrients:
Breast milk is rich in vitamins and minerals that have a high 
bioavailability, meaning they can be easily absorbed and utilized by 
the baby's body. However, the levels of several micronutrients in 
human milk might differ based on the mother's diet and the amount of 
nutrients stored in her body [17]. The substance includes lipophilic 
vitamins such as vitamins A, D, E, and K, which are essential for 
vision, bone integrity, immunological response, and blood clotting. In 
addition, breast milk contains water-soluble vitamins from the B 
complex group, such as B6, B12, and folate, which are essential for 
energy metabolism and the production of red blood cells. Breast milk 
contains essential minerals like as calcium, iron, and zinc, with the 
highest concentration found in colostrum. However, the levels of these 
minerals decrease as lactation continues [18]. Calcium is essential for 
the formation and strengthening of bones and teeth, iron aids in the 
manufacture of haemoglobin and cognitive development, and zinc is 
vital for immunological function and the growth of cells [19].

d) Bioactive Components
Beyond macronutrients and micronutrients, breast milk contains a 
range of bioactive components that contribute to the infant's overall 
development and immune protection. Bioactive constituents of human 
milk are characterized as constituents that influence biological 
processes and therefore have an effect on bodily function or state and 
ultimately health[19]. These include lactoferrin, growth factors, 
hormones, nucleotides, human milk oligosaccharides (HMOs), 
immunoglobulins, and cytokines enzymes, and growth factors [20]. 
Enzymes such as lipase aid in fat digestion, while hormones like 
prolactin and oxytocin support milk production and maternal bonding. 
Immunoglobulins, particularly IgA, provide passive immunity by 
protecting the infant against infections and pathogens[21]. Growth 
factors in breast milk promote the maturation of the infant's gut and 
other tissues, enhancing overall development and health[22].The 
extensive and well-balanced composition of breast milk makes it an 
unmatched source of nourishment for infants, promoting their growth, 
development, and immunological function during the crucial early 
stages of life [3].

Nutritional Composition of Infant Formula:
A) Infant Formula:
When breastfeeding is not possible, infant formula can be used as a 
good nutritious substitute for breast milk in infants. Infant Formula is 
formulated to precisely replicate the nutritional composition of breast 
milk, although there are inherent disparities. Infant formula is 
formulated to closely resemble the composition of breast milk, 
incorporating additional vitamins, minerals, and other essential 
ingredients to promote the well-being of infants [23]. Food items that 
have been processed and contain a standard composition of milk 
proteins, lactose or other sugars, vegetable oils, minerals, and a few 
other ingredients are known as milk formulae [24]. Infant formula is 
only intended for the well-being of infants who do not have any 
exceptional medical or nutritional issues. The production process is 

subject to rigorous regulation and surveillance to ensure compliance 
with national and international quality standards [25].

b)  Types of Formula:
There are several primary categories of infant formula, the most 
common of which are formulas made from cow's milk, soy, and 
hydrolysed protein [26]. Additionally, there are specialised formulas 
designed for infants who have particular medical requirements. Types 
may include Formula made from cow's milk, which is a source of 
protein: The vast majority of newborn formulae are made from cow's 
milk, which has been changed to be more comparable to human milk. 
Formula made from soy: parents and carers have the option of using 
soy-based formula if their child is unable to take lactose, which is a 
type of carbohydrate that is included in cow's milk formulations [27]. 
Formula for protein hydrolysate: Protein hydrolysate formulas are 
created from proteins that have been hydrolysed, which means they 
have been broken down into smaller sizes. To accommodate infants 
who are unable to digest formulas made from cow's milk or soy, several 
formulae have been developed [27]. Formulae that are specialised are 
formulae that are designed to suit infants who were born prematurely 
or infants who have certain medical issues. 

There are three Specialised forms that infant formula can be found in, 
in addition to the various types of infant formula that are currently 
available. These include [10]: There are three different types of infant 
formulae available: One type of baby formula is powder, which is the 
least expensive form of infant formula and must be mixed with water 
before feeding. Another type of infant formula is liquid, which is a 
concentrated liquid that must be mixed with an equivalent amount of 
water. Finally, ready-to-feed infant formula is the most expensive form 
of infant formula that does not require mixing.

c) Macronutrients and Micronutrients: 
Formulas for infants are formulated in such a way that they preserve a 
healthy equilibrium of macro elements and microelements. Formulae 
made from cow's milk that are considered standard contain proteins, 
lipids, and carbs in proportions that are comparable to those found in 
breast milk; however, in order to fulfil the nutritional requirements of 
newborns, these formulae frequently require fortification with 
additional vitamins and minerals [11,27]. The fat source is primarily 
comprised of vegetable fats; however, animal milk fats are also 
capable of serving as a suitable substitute [28]. Even if the macro and 
micro elements are segregated in different locations, they will still 
have an effect on the physiological features of the IF that is going to be 
formed [29]. The nutritional content of many formulae is increased by 
the use of additives like as probiotics, and DHA/ARA[30,31]. These 
additions also help the development of the brain and the digestive 
system.

Health Outcomes
a)  Benefits of Breast Milk
Research has demonstrated that breastfeeding provides a number of 
benefits, not only for the mother but also for the newborn. Infants who 
are breastfed have a lower chance of developing a number of childhood 
metabolic illnesses [32], and the benefits of this parenting style may 
continue into adulthood. Also, according to the World Health 
Organisation [33], children who are breastfed have better IQ scores. 
The practice of breastfeeding is a global food production system that 
has an unrivalled capacity to improve the health of mothers and 
children as well as the food security status of children [6,34]. Some 
benefits are: 
Ÿ Short-term Benefits: Due to the presence of immunoglobulins 

and other immune-protective components in breast milk, infants 
who are breastfed have a lower risk of contracting diseases such as 
gastroenteritis, respiratory infections, and otitis media [35,37]. 
There is a significant protective effect on infant mortality, with a 
12% reduction [36]in the risk of mortality when compared to 
infants who are not nursed.

Ÿ Long-term Benefits: Long-term benefits include improved 
cognitive development [38], a lower risk of obesity and type 2 
diabetes [39], with a significant impact on the length of time a 
woman breastfeeds [40], and a decreased risk of breast and ovarian 
malignancies [41]. Other research has demonstrated that nursing 
helps to improve the attachment that exists between a mother and 
her kid [10].

b) Advantages and Limitations of Infant Formula
Ÿ Nutritional Adequacy: Formula for infants is nutritionally 
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sufficient and helps to maintain normal growth and development in 
situations where nursing is either not possible or not desired. 
Providing all of the essential nutrients that infants require, baby 
formula is designed to be a successful substitute for infant feeding 
[41]. baby formula is intended to be used as a substitute for infant 
eating. Despite the fact that infant formula is derived from cow's 
milk or soymilk, it makes an effort to replicate the nutritional 
profile of breast milk as precisely as possible. It is imperative that 
the nutritional content of newborn formula has the appropriate 
quantities of water, carbohydrates, protein, fat, vitamins, and 
minerals [10,42]. The composition of infant formula is subject to 
stringent regulations and thorough evaluation by government 
organisations. For example, the effectiveness of all of the primary 
components that are added to formula, such as protein and fat, 
might range from a minimum to a maximum value according to 
their specifications. In order to be considered safe, these 
components must have a proven track record of use [43].

Ÿ Potential Health Risks and Benefits: Even while infants who are 
fed formula can reach normal growth, there is a possibility that 
they are at a little increased risk of infections and chronic diseases 
when compared to infants who are breastfed. However, 
specialised formulations have the potential to reduce the 
likelihood of some problems, such as digestive disorders and 
allergic reactions. Also, the incidence of sudden infant death 
syndrome (SIDS) [44]was much lower in infants who were 
breastfed as opposed to infants who were fed formula. newborn 
formula does not provide this level of protection or the flexibility 
to adapt to the requirements of the newborn [45].

Practical Considerations
Breastfeeding
Ÿ Maternal Factors: There are a number of factors that can have an 

effect on the nutritional makeup of breast milk, including the 
mother's diet, her health, and the stage of lactation [14]. 
Colostrum, which is the first milk that is generated in the first few 
days after birth, is especially abundant in antibodies and nutrients, 
and it offers the baby a crucial immune protection [37]. In order to 
fulfil the requirements of the developing newborn, the 
composition of breast milk undergoes a transformation as the 
process of lactation develops, with the levels of fat and energy 
content increasing [14]. 

Nommsen found that the volume and composition of breast milk can 
be influenced by a variety of maternal characteristics, including age, 
parity, and body mass index by the mother. For instance, moms who are 
older and have a greater parity likely to produce more breast milk, 
whereas mothers who are overweight or obese may have a lower milk 
production [46]. 

Formula Feeding
Ÿ Accessibility and Convenience: 
In situations where breastfeeding is not an option, formula feeding can 
be a more practical option for working parents and offers an alternative 
that can be considered successful. Nevertheless, in order to guarantee 
the child's safety, it necessitates meticulous preparation and storage, 
which leaves room for flexibility for the parents and carers [47].

Ÿ Cost Implications: 
In situations where breastfeeding is not an option, formula feeding can 
be a more practical option for working parents and offers an alternative 
that can be considered successful. As a result of the fact that it 
necessitates proper preparation and storage in order to guarantee 
safety, it provides parents and carers with a degree of flexibility [47]. 
There will also be an increase in the use of formula in countries where 
there is a greater prevalence of poor healthcare assistance, aggressive 
marketing [48]. On the other hand, breastfeeding can result in indirect 
costs, such as the amount of time spent breastfeeding or pumping, the 
cost of breastfeeding supplies (such as nursing bras and breast pumps), 
and the cost of seeking professional lactation support. Despite these 
expenditures, breastfeeding is frequently touted as the alternative that 
is more advantageous to both the mother and the infant in the long run, 
as well as the option that is more cost-effective [3,14].

Ÿ Public Health Policies: 
Numerous measures have been undertaken to encourage breastfeeding 
by means of legislative support and instruction, while also ensuring 
that formula feeding is both safe and accessible for individuals who 
have a requirement for it [49]. These efforts include the Baby-Friendly 
Hospital Initiative, which encourages hospitals to embrace evidence-

based practices that support breastfeeding [50], as well as rules on the 
marketing and labelling of infant formula [51]. Both of these initiatives 
are examples of measures intended to assist breastfeeding.

Comparative Analysis
Ÿ Nutritional Comparison:
Breast milk is a biologically active and flexible substance that 
automatically adjusts to meet the evolving nutritional requirements of 
the developing baby [47,52]. The composition of breast milk changes 
throughout lactation, with the ratios of macronutrients (carbohydrates, 
proteins, and fats) and micronutrients (vitamins and minerals) 
adapting to fulfil the developmental needs of the newborn [37]. On the 
other hand, infant formula is a synthetic milk [53] created to imitate the 
general nutritional characteristics of breast milk. However, it is 
incapable of completely duplicating the intricate and individualised 
composition of human milk[23]. Infants have a greater ability to 
absorb and utilise nutrients from breast milk compared to infant 
formula due to its better bioavailability [54]. The distinctive 
composition and structure of breast milk, which contains elements like 
digestive enzymes and immunoglobulins, contribute to improved 
nutrient absorption.

Ÿ Health Outcomes Comparison:
Indeed, women are the solely producers of this highly precious 'health 
food', Human Breast Milk. Multiple studies have shown that breastfed 
newborns typically exhibit superior immune defence [55] and have 
better long-term health results in comparison to formula-fed infants. 
Research has shown that breastfeeding is linked to a decreased 
likelihood of contracting infectious disorders such diarrhoea, 
respiratory infections, and otitis media. It also reduces the occurrence 
of chronic conditions such as obesity, diabetes, and some types of 
carcinomas [56].

Although current newborn formulae have made considerable progress 
in terms of nutritional composition and have reduced the differences in 
growth and development measures, they still do not possess the 
distinctive bioactive components and immune-modulating 
capabilities present in human milk. The non-nutritive chemicals 
present in breast milk have a vital role in the growth and maturation of 
the infant's immune system and gut microbiome[57,58]. Although, 
Breastfeeding has been linked to numerous child Physical health 
benefits, including the promotion of proper oral motor development, 
which improves growth and craniofacial development [59,60].

Ÿ Practical Considerations Comparison:
Breastfeeding is widely regarded as the most cost-effective and 
environmentally responsible method of infant feeding because it 
eliminates the need for formula production, packing, and 
transportation [61]. Breastfeeding, on the other hand, necessitates a 
major commitment and assistance from the mother because it is time-
consuming [62]and might bring obstacles such as difficulty latching, 
poor milk supply, or the need to pump and preserve breast milk [63], 
Formula feeding, on the other hand, provides greater flexibility and 
convenience because it allows other carers to join in feeding the newborn 
and is easier to incorporate into the family's routine [64]. However, the 
cost of formula can be prohibitively expensive [65], particularly for low-
income families [66], and formula preparation and storage necessitate 
careful attention to maintain safety and sanitation [67].

CONCLUSION:
In conclusion, breast milk is an excellent source of nutrition for your 
child and transmitting the child-mother link and can truly be dubbed 
'filled with love', nevertheless, both breast milk and infant formula 
have distinct advantages and disadvantages. Breast milk is 
nutritionally superior and has distinct health benefits, but infant 
formula is a practical and nutritionally acceptable substitute, 
particularly when breastfeeding is not an option. Parents must make 
informed decisions, guided by healthcare professionals, to ensure the 
best possible outcomes for their infants. Future research and 
technologies will further improve our understanding and practices of 
newborn feeding. Remember that every drop of breast milk you give is 
a gift to your baby's health and well-being. Governments and public 
health organisations will also develop policies to safeguard and 
encourage breastfeeding, such as maternity leave rules, workplace 
lactation support, and limitations on the marketing of breast milk 
substitutes. These programmes seek to establish an atmosphere that 
allows and empowers women to make educated decisions about 
newborn feeding. Future research and technologies will further 
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improve our understanding and practices of newborn feeding. 
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