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Abstract 

Synbiotic nutrition, which combines prebiotics and probiotics, has gained increasing attention for its potential role in supporting 

digestive comfort, gut health, and healthy development during infancy and early childhood. The gastrointestinal tract of infants 

is still developing, and the establishment of a balanced intestinal microbiota is an important part of this process. During this 

period, digestive symptoms such as colic, excessive crying, fussiness, gas-related discomfort, irregular stool patterns, and 

regurgitation are common concerns for parents and caregivers. Nutritional strategies that support a healthy gut environment may 

therefore provide meaningful benefits. Galacto-oligosaccharides (GOS) are well-recognized prebiotics that selectively stimulate 

the growth and activity of beneficial intestinal bacteria, particularly bifidobacteria. By promoting a microbiota composition 

associated with a healthier intestinal environment, GOS may contribute to improved stool consistency, regularity, and overall 

digestive tolerance. A bifidobacteria-rich microbiota may also support the maturation of intestinal function and help maintain an 

appropriate balance between beneficial and potentially harmful microorganisms. Limos lactobacillus reuteri is a probiotic species 

that has been widely studied in relation to gastrointestinal health. It may support gut microbial balance, intestinal barrier function, 

and digestive comfort. Evidence suggests that L. reuteri may help improve gastrointestinal motility and reduce symptoms 

associated with infant colic, including excessive crying and fussiness. It may also play a role in reducing gas-related discomfort 

and regurgitation by supporting a more stable intestinal environment and better digestive function. When combined, GOS and 

L. reuteri may provide complementary or synergistic benefits. GOS can create a favorable environment for beneficial bacteria, 

while L. reuteri may contribute directly to microbial balance and gastrointestinal function. Together, they may support stool 

regularity, reduce digestive discomfort, and improve tolerance during early childhood. This combined approach may be 
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particularly relevant during periods when the digestive system is still immature. Beyond digestive comfort, improved gut health 

may support nutrient digestion and absorption. Better utilization of protein, calcium, and other minerals is important for muscle 

strength, bone development, and physical growth. Adequate nutrient absorption during infancy and early childhood contributes 

to healthy musculoskeletal development and overall well-being. This review discusses the scientific basis for the combined use 

of GOS and L. reuteri in early childhood nutrition, with emphasis on digestive comfort, colic-related symptoms, regurgitation, 

nutrient utilization, and musculoskeletal development. 
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1. Introduction 

Early childhood is a critical period of rapid growth, gastroin-

testinal maturation, immune development, and neurodevelop-

ment. During this stage, the digestive system is still adapting to 

feeding patterns, microbial colonization, enzyme activity, and 

intestinal motility. Because of this immaturity, many infants 

and young children experience digestive discomfort, including 

constipation, gas, excessive crying, fussiness, colic-related 

symptoms, and regurgitation. Although these symptoms are of-

ten functional and temporary, they can affect feeding behavior, 

sleep quality, parental stress, and overall comfort [1]. 

The gut microbiota plays an important role in maintaining 

digestive health. A balanced microbial environment supports 

fermentation of dietary components, production of short-chain 

fatty acids, intestinal barrier integrity, immune regulation, and 

nutrient metabolism. Disruption or delayed maturation of gut 

microbiota may contribute to digestive discomfort and poor 

nutrient utilization. Therefore, nutritional strategies that sup-

port healthy gut colonization and function may be valuable 

during early life [2]. 

Synbiotics combine prebiotics and probiotics to provide 

complementary benefits. Galacto-oligosaccharides (GOS) are 

prebiotic fibers that selectively nourish beneficial bacteria such 

as bifidobacteria. By supporting these bacteria, GOS may help 

improve stool consistency, bowel regularity, and the overall in-

testinal environment. Limosilactobacillus reuteri is a probiotic 

that has been studied for its beneficial effects on infant gut 

health, particularly in relation to colic-related crying, microbial 

balance, gut barrier support, and digestive function [3]. 

When used together, GOS and L. reuteri may act synergis-

tically. GOS helps create a favorable environment for benefi-

cial bacteria, while L. reuteri contributes live microorganisms 

that support microbial balance and gastrointestinal comfort. 

This combined action may help reduce colic-related symp-

toms, regurgitation, fussiness, and discomfort associated with 

immature gut function [4]. 

In addition to digestive benefits, improved gut health may 

support better nutrient and protein utilization. Efficient diges-

tion and absorption of nutrients such as protein, calcium, 

phosphorus, magnesium, zinc, and vitamin D are essential for 

muscle development, bone strength, and healthy skeletal 

growth. Thus, synbiotic GOS and L. reuteri may contribute 

not only to digestive comfort but also to broader physical de-

velopment during infancy and early childhood [5]. 

2. Science of Synbiotic GOS and L. 

Reuteri: Mechanism of Action 

Synbiotic GOS and L. reuteri work together through a com-

plementary prebiotic–probiotic mechanism. Galacto-oligo-

saccharides (GOS) act as a prebiotic substrate, while Limosi-

lactobacillus reuteri acts as a probiotic microorganism. Their 

combined action helps support gut microbial balance, diges-

tive comfort, nutrient utilization, and healthy development [6]. 

2.1. GOS Feeds Beneficial Gut Bacteria 

GOS is not fully digested in the upper gastrointestinal tract. 

Instead, it reaches the colon, where it is fermented by benefi-

cial bacteria, especially bifidobacteria. This helps increase the 

growth and activity of good bacteria, creating a healthier gut 

microbiota [7]. 

2.2. Production of Short-chain Fatty Acids 

When GOS is fermented, beneficial bacteria produce short-

chain fatty acids, such as acetate, propionate, and butyrate. 

These compounds help lower intestinal pH, support gut barrier 

function, improve bowel movement, and create an unfavora-

ble environment for harmful bacteria [8]. 

2.3. L. Reuteri Supports Microbial Balance 

L. reuteri contributes live beneficial bacteria that help 

maintain gut microbial balance. It may compete with harmful 

bacteria for nutrients and attachment sites, support healthy in-

testinal colonization, and help stabilize the gut environment 

during early development [9]. 
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2.4. Support for Gut Barrier and Immune 

Function 

L. reuteri may help strengthen the intestinal barrier and reg-

ulate immune responses in the gut. A healthier barrier may re-

duce gut irritation and support better tolerance to feeding, 

which can contribute to less discomfort, fussiness, and crying 

[10]. 

2.5. Improved Gut Motility and Digestive 

Comfort 

The combined effect of GOS and L. reuteri may support 

smoother intestinal movement, softer stools, and improved 

stool frequency. This helps reduce constipation-related dis-

comfort, gas buildup, abdominal tension, and symptoms 

linked to immature gut function [11]. 

2.6. Better Nutrient Utilization 

 
Figure 1. Science of Synbiotic GOS and L. reuteri: Mechanism of 

Action [13]. 

A balanced gut microbiota and healthier intestinal environ-

ment may support improved digestion and absorption of nu-

trients, including protein, calcium, minerals, and vitamins. 

These nutrients are important for muscle development, bone 

strength, immune function, and physical growth. 

GOS feeds beneficial bacteria → beneficial bacteria pro-

duce short-chain fatty acids → gut pH and microbial balance 

improve → L. reuteri supports barrier function and microbial 

stability → digestion, stool comfort, nutrient use, and growth 

support improve [12]. 

3. GOS and L. Reuteri in Supporting 

Digestive Comfort, Reducing  

Colic-related Symptoms 

Galacto-oligosaccharides (GOS) and Lactobacillus reuteri 

are widely recognized for their potential role in supporting di-

gestive comfort, particularly in infants and young children 

who experience colic-related symptoms. GOS are prebiotic fi-

bers that serve as nourishment for beneficial gut bacteria, 

helping promote a healthier balance of intestinal microbiota. 

By encouraging the growth of friendly bacteria such as 

bifidobacteria, GOS may support smoother digestion, im-

prove stool consistency, and contribute to overall gut comfort. 

L. reuteri, on the other hand, is a probiotic strain that may help 

restore microbial balance, support normal intestinal function, 

and reduce digestive discomfort associated with gas, bloating, 

and irregular gut movement. When used together, GOS and L. 

reuteri may offer complementary benefits: GOS helps feed 

beneficial bacteria, while L. reuteri helps introduce supportive 

probiotic activity into the gut [14]. 

In cases of infant colic, digestive imbalance, gas accumula-

tion, and immature gut function are often considered contrib-

uting factors. By supporting a balanced gut environment, these 

ingredients may help reduce excessive crying, fussiness, ab-

dominal discomfort, and feeding-related unease. Their use can 

be especially helpful as part of a gentle nutritional approach 

designed to support digestive wellness. However, responses 

may vary from child to child, and these ingredients should be 

used according to age-appropriate guidance and healthcare 

professional recommendations [15]. 

Key benefits may include: 

a) Supports a healthy balance of gut microbiota. 

b) Helps promote digestive comfort and tolerance. 

c) May reduce gas, bloating, and abdominal discomfort. 

d) Supports softer, more regular stool patterns. 

e) May help reduce crying and fussiness linked with colic. 

f) Offers complementary prebiotic and probiotic support. 
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Figure 2. GOS and L. reuteri in Supporting Digestive Comfort, Re-

ducing Colic-Related Symptoms [16]. 

4. The Science of Synbiotic GOS and L. 

Reuteri in Supporting Digestive 

Comfort with Regurgitation 

Synbiotics combine prebiotics and probiotics to support a 

healthier gut environment. Galacto-oligosaccharides, com-

monly known as GOS, are prebiotic fibers that selectively 

nourish beneficial gut bacteria, while Lactobacillus reuteri is 

a probiotic strain known for its role in supporting microbial 

balance and digestive function. When used together, GOS and 

L. reuteri may provide complementary support for infants and 

young children experiencing digestive discomfort, including 

symptoms associated with regurgitation [17]. 

Regurgitation is common in early infancy and often occurs 

because the digestive system is still developing. The lower 

esophageal sphincter, which helps prevent stomach contents 

from flowing back upward, may not yet function fully, allow-

ing milk to return from the stomach into the esophagus. While 

mild regurgitation is usually normal, frequent spit-up can be 

associated with feeding discomfort, fussiness, gas, bloating, 

and unsettled behavior [18]. 

GOS may help by promoting the growth of beneficial bac-

teria, especially bifidobacteria, which are naturally dominant 

in the healthy infant gut. A more balanced gut microbiota may 

support smoother digestion, better stool consistency, and re-

duced intestinal gas. L. reuteri may further support digestive 

comfort by helping maintain a favorable microbial balance 

and supporting normal gut motility. Improved motility may 

help the stomach empty more efficiently, which can reduce 

the likelihood of milk remaining in the stomach for long peri-

ods and flowing back upward [19]. 

Together, GOS and L. reuteri may help create a more com-

fortable digestive environment. Their synbiotic action sup-

ports gut balance, digestion, stool regularity, and feeding tol-

erance. For infants with regurgitation-related discomfort, this 

may contribute to reduced fussiness, less gas, and improved 

overall comfort after feeding. However, individual responses 

can vary, and persistent or severe regurgitation should always 

be discussed with a healthcare professional to rule out reflux 

disease, allergy, or other medical concerns. 

 
Figure 3. GOS and L. reuteri in Supporting Digestive Comfort with Regurgitation [20]. 
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5. The Science of Synbiotic GOS and L. 

Reuteri in Supporting Muscle and 

Bone Development 

Muscle and bone development during infancy and early 

childhood depends on adequate nutrition, efficient nutrient ab-

sorption, healthy digestion, and a balanced gut environment. 

Synbiotics, which combine prebiotics and probiotics, may 

play a supportive role in this process by helping create condi-

tions that improve digestive tolerance and nutrient utilization. 

Galacto-oligosaccharides, commonly known as GOS, are 

prebiotic fibers that nourish beneficial gut bacteria, while Lac-

tobacillus reuteri is a probiotic strain known for supporting 

microbial balance and normal digestive function. Together, 

GOS and L. reuteri may contribute to a healthier intestinal en-

vironment that supports the body’s ability to use nutrients im-

portant for growth [21]. 

Bone development relies heavily on nutrients such as cal-

cium, phosphorus, vitamin D, magnesium, and protein. A bal-

anced gut microbiota may support the absorption and availa-

bility of some of these nutrients. GOS may help by encourag-

ing the growth of beneficial bacteria, especially bifidobacteria, 

which can produce short-chain fatty acids. These compounds 

may lower intestinal pH, creating an environment that can 

support mineral solubility and absorption, including calcium. 

Better calcium availability is important for bone mineraliza-

tion, bone strength, and skeletal growth during early life [22]. 

Muscle development also depends on proper protein intake, 

amino acid availability, energy metabolism, and overall feed-

ing tolerance. When digestion is comfortable, infants and chil-

dren may feed more effectively and maintain better nutrient 

intake. L. reuteri may support digestive comfort by helping 

maintain microbial balance, promoting normal gut motility, 

and reducing discomfort related to gas or irregular digestion. 

This may indirectly support consistent feeding patterns, which 

are important for supplying protein and energy needed for 

muscle growth. 

The synbiotic combination of GOS and L. reuteri may 

therefore support growth by working through the gut. GOS 

helps feed beneficial bacteria, while L. reuteri contributes pro-

biotic activity that supports gut balance and digestive function. 

Together, they may help improve nutrient tolerance, mineral 

absorption, stool regularity, and overall digestive comfort. 

Although synbiotics are not a replacement for essential nu-

trients, they may complement a balanced diet or age-appropri-

ate nutrition plan by supporting the digestive environment 

where nutrient absorption begins. For muscle and bone devel-

opment, adequate intake of calcium, vitamin D, protein, and 

other growth-supporting nutrients remains essential. Individ-

ual needs may vary, so parents and caregivers should seek 

healthcare professional guidance when choosing products for 

infants or young children. 

 
Figure 4. Synbiotic GOS and L. reuteri in Supporting Muscle and Bone Development [23]. 
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6. Building Strong Foundations Through 

Gut Health in Early Life 

Future nutritional approaches should focus on the connec-

tion between gut health, nutrient absorption, and healthy 

growth. Synbiotic combinations such as GOS and L. reuteri 

may support a balanced gut microbiota, helping create a di-

gestive environment where key nutrients like calcium, phos-

phorus, vitamin D, protein, and amino acids can be better tol-

erated and utilized. This makes digestive comfort an important 

part of supporting muscle and bone development during early 

growth stages [24]. 

7. Practical Direction for Parents and 

Caregivers for Supporting Early Life 

Gut Health 

The next step is to integrate synbiotic support as part of a 

complete, age-appropriate nutrition plan rather than viewing 

it as a standalone solution. Parents and caregivers should pri-

oritize balanced feeding, adequate intake of bone- and muscle-

supporting nutrients, regular growth monitoring, and profes-

sional guidance when choosing products for infants or young 

children. Continued education and research can help clarify 

how GOS and L. reuteri contribute to long-term digestive 

comfort, nutrient utilization, and healthy physical develop-

ment [25]. 

8. Conclusion 

Synbiotic GOS and L. reuteri represent a promising nutri-

tional approach for supporting healthy muscle and bone de-

velopment through the gut. During infancy and early child-

hood, growth depends not only on the intake of essential nu-

trients but also on how well the body digests, absorbs, and uti-

lizes them. GOS, a prebiotic fiber, helps nourish beneficial gut 

bacteria, particularly bifidobacteria, while L. reuteri, a probi-

otic strain, supports microbial balance, digestive comfort, and 

normal gut function. Together, they may help create a health-

ier intestinal environment that supports nutrient tolerance and 

absorption. 

Bone development requires a steady supply of calcium, 

phosphorus, vitamin D, magnesium, and protein. A balanced 

gut microbiota may support mineral availability by producing 

short-chain fatty acids, which can help maintain a favorable 

intestinal environment for mineral absorption. In this way, 

GOS may indirectly contribute to bone mineralization, skele-

tal growth, and bone strength. At the same time, L. reuteri may 

support gut motility and reduce digestive discomfort such as 

gas or irregular digestion, helping infants and children feed 

more comfortably and consistently. 

Muscle development also depends on adequate protein, 

amino acids, energy intake, and overall nutritional balance. 

When digestion is comfortable and feeding tolerance is im-

proved, children are more likely to receive the nutrients 

needed for muscle growth, repair, and strength. The synbiotic 

action of GOS and L. reuteri may therefore support both di-

gestive wellness and growth-related outcomes. 

However, synbiotics should not be viewed as a replacement 

for essential nutrients or medical care. They work best as part 

of a complete, age-appropriate nutrition plan that includes bal-

anced feeding, adequate micronutrient intake, and regular 

growth monitoring. With appropriate healthcare professional 

guidance, GOS and L. reuteri may help build a stronger foun-

dation for digestive comfort, nutrient utilization, healthy 

bones, and developing muscles. 
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