
SCIENCE PAVING THE WAY 

TOWARDS GOOD NUTRITION FROM 

BIRTH TO ADOLESCENCE 

The fi rst few years of life is a period 
of rapid growth and development. In 
adolescence too, the body undergoes a 
growth and development spurt. These 
two periods in life provide a prime 
opportunity to set the stage for long-
term health and optimal nutrition is key.
The early life nutrition category is very 
dynamic and known for its pioneering 
research. It continuously incorporates 
new fi ndings into products that can 
support the health and wellbeing of an 
increasing number of people around the 
world including the adolescent. Here 
several of the latest insights are shared 
that can help pave the way towards good 
nutrition from birth into adolescence.

1. Breast milk reference: a moving target

For infants, breast milk remains the best 
nutrition, a result of millions of years of 
evolution. It is the target reference for 
development of infant formulas.

Breast milk contains many complex 
proteins, lipids and carbohydrates, 
the concentrations of which vary 
dramatically during a single feeding 
occasion, as well as throughout 
lactation, to reflect the infant’s needs. 
Furthermore, the composition of 
breast milk is affected by many factors 
including maternal body weight, their 
(vegan/vegetarian) diet, geographical 
location, circadian rhythm, smoking 
habits, disease, and as a result there 
isn’t a single breast milk reference. 
Over the last two years, more than 
30 systematic reviews have been 
published illustrating how complex 
breast milk really is.
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proteins were less clear, mainly caused 
by lack of data. It is important to note 
that these changes in bioactive proteins 
in the Chinese population are similar 
to those in other populations in the 
world. Understanding the components 
of breast milk and their functions will 
allow for the improvement of clinical 
and feeding practices, and inspire new 
product development.

2. Human milk oligosaccharide diversity 

and combinations with probiotics

Interest in mimicking the composition of 
breast milk continues to drive innovation 
in the infant nutrition category, with the 
prebiotic human milk oligosaccharides 
(HMOs) as the star ingredient. Although 
breast milk contains more than a hundred 
different HMOs, addition of two of the 
most signifi cant breast milk-identical 
HMOs has only recently become possible 
due to new production abilities making it 
feasible to add them to formulas. 

As China is an interesting market, two 
of these recent systematic reviews 
focused specifically on the breast milk 
composition in Chinese women. The 
first one aimed to identify regional 
differences/similarities in fatty acid 
profile (1). Surprisingly, ratios of 
saturated-, mono- and polyunsaturated 
fatty acids were similar among regions 
and so were the levels of palmitic, oleic, 
and linoleic acids, together accounting 
for more than 70% of all fatty acids 
in mature human milk. In contrast, 
concentrations of omega-3 fatty acids, 
ALA and DHA, varied significantly.

The other systematic review focused 
on changes during lactation in 
bioactive proteins in human milk 
of the Chinese population. It found 
several immunoglobulins, as well as 
α-lactalbumin, lactoferrin, and β-casein 
decreased over time, whereas lysozyme 
increased (2). Patterns of several other 
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The latest development in this area 
is the launch of an infant formula 
containing 5 HMOs including both 
neutral (fucosylated/non-fucosylated) 
and sialylated HMOs. This brings more 
diversity and adds sialic acid to the mix. 
Sialic acid is an essential component 
of  mucins, glycoproteins and 
gangliosides, and therefore important 
for the function of cell membranes, 
membrane receptors and the normal 
development of the brain (3).

To date, two intervention studies have 
been carried out with two different 
mixes of 5 HMOs (4, 5). Both studies 
demonstrated safety and tolerance in 
the fi rst months of life of term infants. 
Future studies will have to demonstrate 
if these 5 HMOs show added benefi ts 
over the use of 1 or 2 HMOs.

Apart from using a more diverse mix 
of HMOs, new innovations also include 
the use of probiotics in combination 
with HMOs as pointed out by Kailanto 
and co-workers in this issue (6). To gain 
synergistic effects with HMOs, the fi rst 
choice would be dietary introduction of 
HMO-utilizing microbes that survive the 
passage to infant gut like Bifi dobacteria
as discussed in detail in the paper by 
Kailanto and Ouwehand (6).

3. Young child formulas are flexible 

and going green 

Young child formulas are increasing 
in popularity and grabbing a 
larger share of market growth 
and new product launches. These 
supplementary formulas are designed 
for children one to three years old 
specifically to avoid micronutrient 
deficiencies. Micronutrient deficiency 

is a major public health problem 
that even in industrialized countries 
contributes to the global burden of 
disease. Iron deficiency and vitamin 
D deficiency are among the most 
common micronutrient deficiencies 
in young children worldwide. A large 
multicentre study demonstrated that 
using micronutrient-fortified young 
child formula for 20 weeks preserved 
iron status and improved vitamin D 
status in healthy young children in 
Western Europe (7).

In this issue Kudla and co-workers 
(8) highlight the flexibility of a young 
child formula. It can be fortified 
according to specific needs of a given 
population. Therefore, well-designed 
young child formulas potentially 
can enable healthy development 
of young children, especially when 
complementary foods may not 
provide sufficient quality or variety to 
satisfy the needs of a growing child.

To date these young child formulas are 
mostly cow’s milk based, but given the 
fact that the mainstream consumer is 
moving towards more plant-based or 
dairy-alternative diets, it is just a matter 
of time before young child formulas will 
include more plant-based or even cell-
based ingredients. To date, both plant 
proteins and cell-based ingredients 
such as lactoferrin and HMOs are 
being investigated for their suitability in 
young child formulations (9-11).

4. Adolescent formulas are in focus

Today, there are 1.2 billion adolescents 
aged 10-19, making up 16 per cent 
of the world’s population. The growth 
spurt during adolescence requires rapid 
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tissue expansion with special nutrient 
requirements, including good quality 
proteins for growth of muscle, as well as 
calcium and vitamin D to accommodate 
bone growth. Energy and nutrition 
requirements must match the needs of 
adolescents as they typically engage in 
physical work or recreational exercise. 
Appetite increases during adolescence, 
and sedentary individuals are more 
likely to accumulate fat if they have 
access to high-energy food. Hence low 
activity levels among adolescents are 
a key factor that underlies increases in 
adolescent obesity across the globe. 
Not only adolescent obesity is on the 
rise, but also nutritional defi ciencies 
and undernutrition in the adolescent are 
public health problems (12,13).

Nutrient requirements – ¬including 
those for energy, protein, iron, calcium, 
and -others – increase in adolescence 
to support adequate growth and 
development. In settings where dietary 
intakes are suboptimal, anaemia 
and micronutrient deficiencies are 
high (14,15). Findings from recent 
systematic reviews evaluating nutrition 
interventions for adolescents suggest 
that micronutrient supplementation 
among adolescents can significantly 
decrease anaemia prevalence (16,17). 
Recently, specific formulas have been 
launched to address specific needs 
of adolescents, creating a whole new 
product category. However, it is of note 
that more research is needed to fill the 
huge data gaps related to nutrition 
and growth during adolescence, in 
addition to testing different nutrition 
interventions during this second 
window of opportunity to optimize 
growth and development. 
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