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STORY AT-A-GLANCE

> Breastmilk naturally changes throughout the day, guiding your baby’s sleep, digestion,

and alertness through subtle hormonal shifts

> These changes support your baby’s developing body clock, especially in the first months
of life

> Labeling pumped breastmilk for time-matching with your baby’s feeding schedule

supports better sleep, calmer moods, and smoother daily rhythms

> Time-matched feeding builds consistency and helps babies feel secure through growth
and life transitions

> Breastmilk offers living nutrients and immune protection that infant formula can't match,

supporting stronger immunity and well-being

Breastmilk is widely considered the ideal source of nourishment for infants. It contains a
unique mix of nutrients and bioactive compounds that support early growth and
development. Often referred to as "liquid gold" for its value in early life, breastmilk offers
more than just nutrition.

Not all mothers, however, are able to breastfeed directly throughout the day and night.
Many rely on expressed (pumped) milk, which raises an important question — Does the
timing of breastmilk influence how babies respond to it? Exploring this idea may offer
new ways to support infant well-being.


https://www.mercola.com/forms/background.htm

Breastmilk Timing May Influence Infant Sleep and Development

A recent study published in the journal Frontiers in Nutrition investigates how breastmilk
composition varies throughout the day and how these fluctuations may influence infant
development. The goal of the study was to understand how feeding expressed milk at a
different time than when it was produced might impact a baby's biological rhythms and

overall maturation.’

* The study involved 38 lactating mothers over a 24-hour period — Milk samples (10
milliliters each) were collected at four timepoints — 6:00 a.m., 12:00 p.m., 6:00 p.m.,
and 12:00 a.m. Overall, the researchers analyzed 236 samples for hormonal,

immune, and microbial content.2

Aside from looking at the levels of bioactive compounds, including melatonin,
cortisol, immunoglobulin A (IgA), lactoferrin, and oxytocin, the researchers also

examined the DNA from the breast milk for their microbiome constitution.

» Their key findings revealed clear day-night fluctuations — The researchers found
that melatonin levels in breastmilk peaked at midnight, promoting sleep and
digestion. This explains why babies who nurse at night tend to fall asleep faster and
sleep longer. Cortisol was highest in morning milk, supporting alertness and
daytime activity.

Oxytocin, which fosters bonding and calmness, remained steady throughout the
day, while immune factors like IgA and lactoferrin provided protection against

infections.3#

» The milk microbiome also shifted with time of day — Nighttime milk contained
more skin-associated bacteria, while daytime samples had more environmental
microbes. These microbial changes may influence gut health and immune
development and were found to vary based on maternal body mass index (BMI) and

infant age.s



» Based on their findings, the researchers advocate for time-stamped milk storage
systems — For mothers who express and store their breastmilk, the research
stresses the importance of giving the correct stored milk at the right time. "The
timing of these cues would be particularly critical in early life when the infant's
internal circadian clock is still maturing,’ explains Professor Maria Gloria

Dominguez-Bello, senior author of the study.s

Why Babies Need Help Establishing Circadian Rhythms

Now that we know that breastmilk changes throughout the day, the next question is —
why do these fluctuations matter so much in early infancy? An earlier study, also
published in Frontiers in Nutrition, explores the concept of chrononutrition, where you
"adjust nutrition quality and intake to coordinate with an individual's biological clock,’
suggesting that feeding expressed milk at a different time than it was originally
produced may interfere with an infant's developing circadian rhythm.”

 Adults rely on environmental signals to regulate biological timing — Light
exposure, temperature fluctuations, and routine activities inform adults when to get
up, digest, and rest or maintain alertness throughout daily cycles. These cues work
in harmony with the body's circadian rhythm, or internal clock, which follows a 24-
hour cycle that influences sleep-wake patterns, hormone production, body
temperature, and immune function.

* Newborns don't have synchronized internal clocks — While they're still in the womb,
babies follow their mother's internal body clock, but after birth, they lose access to
these circadian signals, missing out on subtle biological cues that helped regulate
their sleep and wake cycles. What's fascinating is, breastmilk helps restore those
signals because it contains compounds that quietly guide the baby's internal clock

as it begins to develop.?

* During the first few months of life, infants begin to distinguish day from night —
This process depends on proper synchronization between biological signals and

external cues. Without consistent environmental cues and feeding patterns, they
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may experience fragmented sleep, irregular feeding, and difficulty regulating
emotions. Feeding mismatched milk, such as giving nighttime milk during the day,
can send conflicting signals that disrupt this delicate process.°

What Changes in Breastmilk from Morning to Midnight

Breastmilk follows a rhythm — not just in how it's produced, but in what it contains. From
sunrise to midnight, its ingredients shift in ways that quietly guide your baby's body and
brain. These changes aren't just nutritional; they're informational. Each feed delivers a
message, telling your baby whether it's time to be alert, rest, or heal.

» Darkness triggers substantial melatonin increases in evening milk — This sleep-
regulating hormone reaches peak concentrations after sunset, preparing infant

nervous systems for extended nighttime rest and deeper sleep cycles. o

 Cortisol peaks in morning milk — As noted in the featured study, cortisol, the
hormone that promotes alertness and energy — is most concentrated in morning

milk. This helps babies become more active and responsive during daytime hours.2

» Tryptophan levels rise in evening milk — Tryptophan is an amino acid that helps the
body produce melatonin. Its increase in nighttime milk supports sleep onset and

helps calm the baby's nervous system before bed.™

* Nucleotides such as adenosine 5’'monophosphate (5’AMP) and uridine
5'monophosphate (5'UMP) fluctuate by time of day — Nucleotides are molecules
that help with cell communication and metabolism. In breastmilk, levels of 5AMP
and 5'UMP vary across the day and may influence whether a baby feels alert or

sleepy.™

Researchers believe these changes help babies distinguish day from night. Since
newborns don't have a mature internal clock yet, breastmilk acts as a guide to help
regulate their sleep-wake cycle.’



Smart Ways to Pump, Label, and Store Breastmilk

Once you understand that breastmilk carries time-sensitive signals, the next step is
knowing how to preserve it. Whether you're pumping for later use or managing donated
milk, small adjustments in how milk is labeled and stored make a significant difference.
Experts now recommend syncing feeding schedules with the milk's original timing to

help babies develop healthier rhythms.¢

* Labeling breastmilk with the time it was pumped can help support a baby's natural
rhythms — This simple practice acts like a gentle form of chronotherapy — using
timing to work with the body's internal clock. Milk expressed in the morning
contains signals that help babies stay alert and active, while milk pumped at night

carries cues that promote rest and emotional calm.

By matching feeding times with the milk's natural properties, caregivers may help

babies sleep better and feel more settled.’”8

* Organized storage systems prevent confusion — Using clearly labeled containers
and organizing milk by time of expression helps avoid mismatched feeding, which
could confuse the baby's developing internal clock.™

* Donor milk programs unlock therapeutic alternatives — Matching the time of milk
expression with the recipient's feeding schedule may improve outcomes, especially

for infants with sleep disorders or developmental challenges.?

Time-Matched Feeding Supports Baby's Growth and Mood

Time-matched feeding is about creating a caregiving rhythm that grows with your baby.
When you pay attention to when your milk is expressed and how your baby responds,
you're not just feeding — you're connecting.

Breastfeeding naturally encourages emotional synchrony, helping caregivers be more
attuned to their baby's moods. This kind of responsiveness builds trust and nurtures

emotional development that feels intuitive and personal.”



» Use milk expressed at different times to support your baby's natural rhythm —
Morning milk tends to have higher levels of stimulating hormones like cortisol,
which can help during active hours. Evening milk often contains more melatonin,
which may support winding down. Matching these to your baby's daily routine can

gently reinforce their sleep-wake cycle.?

* Let your baby guide you — Watch how your baby responds to different feeding
times. These cues help you fine-tune your routine to better support their natural

rhythms.23

» Support through transitions — During changes like returning to work, switching to
bottle feeding, or adjusting sleep routines, time-matched milk helps maintain a
familiar rhythm for your baby. Offering milk expressed at consistent times
preserves the hormonal cues they're used to, which may ease the adjustment and

help them feel more settled and secure.?

Benefits of Breastmilk

As | mentioned above, breastmilk is known as "liquid gold" — not for its color, but for its
unmatched value. While mainstream advice tends to focus on calories and vitamins, the
real story lies in how breastmilk programs your baby's immune system, gut health, and

cardiovascular function from day one.

Colostrum, the first milk, is especially potent. It's thicker and golden-hued, but its real
richness comes from its concentration of antibodies, white blood cells, and growth
factors. These compounds don't just nourish — they instruct and protect, laying the
foundation for disease resistance, inflammation control, and metabolic health that can
last well beyond infancy.?*

* Improves gut microbiome diversity — Exclusive breastfeeding for six months leads
to greater gut microbiome diversity, especially with beneficial strains like
Bifidobacterium. This diversity helps seal the gut lining, reduce inflammation, and

support immune function.z
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* Lowers blood pressure and heart disease risk — A study tracking 526 children
found that higher gut diversity at 1 month old was linked to a 1.86 mmHg drop in
systolic blood pressure by age 6, lowering future cardiovascular risk regardless of
weight or BMI.%

* Protects good bacteria — Human milk oligosaccharides (HMOs) function as
prebiotics that feed only beneficial bacteria. Secretory immunoglobulin A (SIgA), a
powerful antibody found in breastmilk, helps prevent infections and teaches the
immune system to distinguish between harmful and harmless substances, reducing

allergies and autoimmune risk.28

* Reduces inflammation and disease risk — Breastfed infants show lower levels of
inflammation, which helps protect against asthma, allergies, and metabolic
disorders. Formula-fed babies tend to have more inflammatory bacteria, increasing
the risk of immune dysfunction and chronic illness.?

If you want to know more about how breastmilk and breastfeeding can support your
child's long-term health, check out my article, "Breastfeeding Supports Infant Gut Health

and Lowers Childhood Blood Pressure."

Why Breastmilk Still Beats Infant Formula

Despite breastmilk's impressive nutritional profile, many mothers today are shifting to
formula milk — not just because of the convenience it offers, but also due to decades of
unscrupulous marketing that trained doctors and parents to discard breastfeeding and
believe formula is "safe and effective." In fact, the infant formula industry is expected to
generate more $100 billion in annual sales by 2032.3° However, the truth is far more

troubling, because:

» Breastmilk is biologically alive; formula is not — Breastmilk contains living cells,
enzymes, hormones, antibodies, and stem cells that actively respond to your baby's
needs. It adapts to illness, time of day, and developmental stage. Formula, by

contrast, is static and synthetic — it cannot evolve or protect.*’
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+ Infant formula increases the risk of infections and chronic diseases — Breastmilk
contains immune factors that help build a resilient immune system from day one.
Formula simply cannot replicate these protective compounds, leaving formula-fed
infants more vulnerable to illness and inflammation. According to the National

Center for Biotechnology Information:32

“Infants who are not breastfed are at increased risk of diarrhea, respiratory
infections, and otitis media in the short term, and obesity, Type 2 diabetes,

and cardiovascular disease in the long term."

» Breastfed babies are mislabeled as underweight — Many growth charts used in
clinics, especially those from the U.S. Centers for Disease Control and Prevention
(CDC), were based on babies who were mostly formula-fed. In fact, only 50% of
infants in the CDC's data were breastfed, and just 33% were still breastfeeding at 3
months. Since formula-fed babies tend to gain weight faster, these charts set a
higher benchmark — making breastfed babies look like they're not growing

enough.®

* Formula milk may contain contaminants — Infant formula has been found to
contain heavy metals, including lead and aluminum, which impair neurological
development and immune function. These contaminants are not present in

breastmilk and raise serious concerns about long-term safety.3*

* Every year, inadequate breastfeeding practices contribute to over 800,000 child
deaths and an estimated $302 billion in economic losses — These figures reflect
the global burden of preventable disease, hospitalizations, and long-term health
complications linked to formula feeding. The economic losses stem from increased

healthcare costs, reduced cognitive development, and lower productivity later in life.

Promoting breastfeeding isn't just about nutrition — it's about saving lives and

reducing systemic strain on families and healthcare systems.z*
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* Raw milk was the norm, but pasteurization flipped the narrative — Before formula
became mainstream, families relied on cows to nourish babies who couldn't
breastfeed. It was widely accepted and even recommended in books until

contamination concerns led to the rise of pasteurization in the late 1800s.

While pasteurization helped reduce disease outbreaks, it also damaged milk's
natural enzymes and proteins. Despite the fear-driven messaging around raw milk,
research suggests that when sourced cleanly, it's better tolerated for gut and
immune health than its processed counterpart.3¢37
Formula milk may be widely used, but it comes with serious limitations — it offers the
same food every time, without the ability to respond to your baby's changing needs.
Breastmilk, by contrast, is dynamic. It shifts throughout the day, sending signals that

help regulate sleep, digestion, and development.

When parents pay attention to the timing of feeds, they're not just nourishing their baby
— they're working with their baby's natural rhythm. These small, intentional choices can

shape healthier routines and support long-term well-being, starting from day one.

Frequently Asked Questions (FAQs) About the Timing of
Breastfeeding

Q: Why does breastmilk change throughout the day?
A: Breastmilk naturally shifts its composition to meet your baby's needs. Morning

milk helps with energy and alertness, while evening milk promotes calmness and
deeper sleep, gently guiding your baby's growth and internal rhythm.

Q: What happens if | feed my baby milk pumped at a different time?



A: Feeding mismatched milk sends mixed signals to your baby's developing body
clock. Aligning milk with the time it was expressed helps improve sleep, mood, and
overall well-being while supporting natural biological patterns.

Q: How should I label pumped breastmilk?

A: Label containers with both the date and time you pumped. Use morning milk
during active daytime hours and evening milk before bedtime, giving your baby the

right signals at the right moments.

Q: How does time-matched feeding support my baby's development?

A: Time-matched feeding creates a natural rhythm that helps babies feel safe and
settled. It strengthens emotional bonding, builds trust, and supports healthy sleep
and mood, especially during transitions like returning to work or sleep routine

changes.

Q: Why is breastmilk better than formula milk?

A: Breastmilk naturally adapts to your baby's needs and contains living nutrients,
antibodies, and hormones that formula cannot replicate. It provides comfort,
connection, and lasting health benefits, supporting growth in a way no substitute

can match.
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