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Danalac 
Infant Formula (IF) 

Follow-on Formula (FOF) 
 

 

Danalac infant formula is a cow’s milk-based powdered formula, 

intended for babies from birth up to 36 months of age. 

The purpose of this scientific report is to review the content of nutrients 

and other elements that make up Danalac to determine if it meets 

international standards and to define whether it works as a substitute to 

breastmilk when necessary. 
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MACRONUTRIENTS 
Micronutrients are essential elements required in varying quantities 

throughout life to orchestrate a range of physiological functions in order 

to maintain health. 

 

Proteins 

Proteins usually is needed for the formation of new muscle, connective 

tissue, for synthesis of hormones, making one of many enzymes, tissue 

replacement and proper growth. During the rapid period of growth on 

infancy the need for proteins are higher per kilogram of weight than 

those in Adults or older children (Mahan& Stump, 2004 & Zimmermann, 

2001). 

Danalac IF (stage 1) utilises the proper protein (demineralised whey 

powder alongside with skimmed milk powder) and the ultimate whey to 

casein ratio (50/50) because whey protein appears to be digested more 

easily than casein and several studies have found that casein empties 

from the stomach more slowly (BNF, 2020). Therefore, this ratio offers 

the optimum growth-utilisation and the best assimilation for the infants. 

Exhibiting the result to reach the proper growth and development. Now 

Permitted sources of protein in IF and FOF according to Directive 

2006/141/EC include cow’s milk protein goat’s milk proteins isolated soy 

protein (ISP) and protein hydrolysates of unspecified origin and 

unspecified degree of hydrolysis. 

Danalac FOF (stages 2 & 3) exhibits the ratio between whey to casein 

and that is 50/50. All this happen due to the concentrations of different 

proteins also change with duration of lactation. Casein is low or absent 

in early lactation, then increases rapidly and subsequently decreases.  

The concentration of whey proteins decreases from early lactation and 

continues to fall. These changes result  in a  whey protein–casein ratio of 
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about 90:10 in the first three to four days post-partum, 55:45 in mature 

milk and 50:50 in late lactation (at around six months) (Kunz and 

Lönnerdal, 1992). This brings the ratio more similar to breastmilk as 

humanly as possible (EFSA, 2014). 

Human milk is a food of changing composition during the lactational 

period, during 24 hours and during one feed, whereas  an  IF  is  a  

product  of  constant  composition  and,  therefore,  must  be  a 

compromise on the safe side, both as to the amount and as to the 

quality of the protein. 

The Panel considers that cow’s milk protein, goat’s milk protein and ISP 

are safe and suitable protein sources for use in IF and FOF based on 

intact protein. 

In addition, (Efsa panel,2014) based  on  the  studies  which  investigated  

the  adequacy  of  IF  containing  around  1.8 g  protein  per 100 kcal,  

considers  that  a  minimum  protein  content  in  IF  and  FOF  of  1.8 

g/100 kcal (0.43 g/100 kJ) for  cow’s  and  goat’s  milk-based  formulae  is  

suitable  to  satisfy  the  nutritional requirements  of  infants. 

Danalac uses the proper ratio as whey to casein in order to support the 

proper growth and offer the optimum growth-utilisation and the best 

assimilation for the infants. 

 

Lipids 

Lipids are considered a part of the dietary energy supply. Interest in the 

quality of dietary lipid supply in early childhood as a major determinant 

of growth, infant development and long-term health is presently 

growing. Thus, the selection of dietary lipids during the first years of life 

is now considered to be of critical importance [(Beare-Rogers et al,1998; 

Uauy,1990; Uauy et al,1999; Koletzko et al,1997)]. 
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Fats enhance the taste and acceptability of foods, and lipid components 

largely determine the texture, flavour and aroma of foods. In addition, 

they slow gastric emptying and intestinal motility, affecting satiety.  

According to (Beare-Rogers et al,1998) dietary lipids provide essential 

fatty acids (EFA) while those fats increase the absorption of lipid-soluble 

vitamins (Koletzko, B et al, 1997, Uauy, R et al,2000). Lipids are the main 

energy source in the infant diet, thus necessary for normal growth and 

physical activity. Provide essential fatty acids that are required for 

normal brain development, healthy skin and hair, normal eye 

development, and resistance to infection and disease. 

 

In addition, total fat were available from four studies (Hilbig,2005 ;  

Noble and  Emmett,  2006;  Fantino  and  Gourmet,  2008; Lennox et al., 

2013) and were between 42 and 46 E %.  

Intakes of SFAs, MUFAs and PUFAs were reported to be around 16-22 E 

%, 15-17 E % and 6.7-7.0 E %, respectively (Hilbig, 2005; Noble and 

Emmett, 2006;  Lennox et al.,  2013).  

Total fat intake usually decreases once breast-feeding or formula-

feeding ceases (Niinikoski et al., 2007).  In infants aged between 6 and  < 

12 months,  mean  total  fat intakes were reported to be between 26 
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and 40 E % (Lagström et al., 1997; Noble and Emmett, 2001; Hilbig, 

2005;(EFSA,2014).  

In addition, ESPGHAN (European Society of Paediatric Gastroenterology, 

Hepatology and Nutrition) recommends that formula for premature 

infants should contain 0.2-0.5 percent of fatty acids as DHA and 0.3-0.7 

percent of fatty acids at ARA. 

Danalac follows the new guidelines in order to support quite well the 

infants while they are getting mature.  

 

Carbohydrates 

PREBIOTICS 

Prebiotics used to describe a range of non-digestible carbohydrates (also 

referred to as oligosaccharides or polysaccharides), which resist acid in 

the stomach and escape digestion by pancreatic and small bowel 

enzymes in the small intestine (Aggett et al,2003). They therefore pass 

into the colon in an undigested form and act as nutrients to the bacteria 

that reside there. 

In addition, according to (Roberfroid et al,2010) in infant nutrition, the 

prebiotic effect includes a significant change of gut microbiota 

composition, especially an increase of faecal concentrations of 

bifidobacteria. This concomitantly improves stool quality (pH, SCFA, 

frequency and consistency), reduces the risk of gastroenteritis and 

infections, improves general well-being and reduces the incidence of 

allergic symptoms such as atopic eczema. 
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It is interesting to notice that for the autism spectrum disorder most of 

the 70% of people with this malady are suffering from concomitant 

gastrointestinal disorders compared to 9% of healthy individuals. 

Chronic constipation (and other diseases as a result of constipation), 

abdominal pain with or without diarrhoea, gastroesophageal reflux 

disease, abdominal bloating, disaccharide deficiencies, gastrointestinal 

tract inflammation, and enteric nervous system abnormalities are 

examples of gastrointestinal symptoms and signs that are reported for 

patients with autism spectrum disorders[Buie et al, 2010].  

The severity of autism is shown to be correlated to higher 

gastrointestinal disorders [Adams et al,2010]. Interestingly, a review 

article published in 2016 confirmed these statements [Navarro et 

al,2016]. 



 

___________________________________________________________________________ 

France: 

20 Rue Lavoisier, 95300 Pontoise 

Switzerland: 

Route de Pré-Bois 29, 1215 Geneva 

Estonia: 

Kollane 8-7, Tallinn 10147 

 

Scientific Report 

 

Figure. Prebiotics effects for health maintenance and protection against disorders. Prebiotics not only 

have protective effects on the gastrointestinal system but also on other parts of the body, such as the 

central nervous system, immune system, and cardiovascular system. TAG: triacylglycerol; LDL: low-

density lipoprotein; IBS: irritable bowel syndrome; IL-4: interleukin 4; IL-8: interleukin 8; IL-10: 

interleukin 10; NK cells function: natural killer cells function. (Dorna Davari Davani et al, 2019) 

In the Panel’s  previous Opinion on nutrient requirements and  dietary 

intakes of infants and young children  in  the  European Union  (EFSA  

NDA  Panel,  2013a),  the  Panel  concluded  on  a  Reference Intake 

range (RI) for total carbohydrates of 40-45 E % for infants below six 

months of age and of 45-55 E %  for  infants  from  6  to  < 12  months.  

Fibre  intakes  are  usually  not  considered  in recommendations up to 

one year of life.(EFSA,2014).In infants  older than  six months,  mean 

total carbohydrate intakes reportedly amount  to  around  80-140 g/day  

or  49-58 E % (EFSA,2014) . 

Assuming a human milk intake of 0.8 L/day and a lactose content of 70 

g/L, a breast-fed infant would consume  56 g  of  lactose  per  day  

(around  50 E %)  during  the  first  six  months  of  life.  Mean  total 
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carbohydrate  intakes  in  mostly  formula-fed  infants  have  been  

reported  in  the  range  of  around 63-93 g/day  or  46-50 E %  (Hilbig,  

2005;  Noble  and  Emmett,  2006;  Fantino  and  Gourmet,  2008). 

 In infants  older than  six months,  mean total carbohydrate intakes  

reportedly amount  to  around  80-140 g/day  or  49-58 E %  (Lagström  

et  al.,  1997;  Noble  and  Emmett,  2001; Hilbig, 2005; de Boer et al., 

2006; DGE, 2008; Fantino and Gourmet, 2008; Marriott et al., 2008; 

Thorsdottir et al., 2008; Lennox et al., 2013)(EFSA,2014) 

Assuming an intake of 0.8 L/day of human milk and an oligosaccharide 

content of 5-15 g/L, a breast-fed infant would consume between 4 and 

12 g per day of non-digestible oligosaccharides during the first half of 

the first year of life. There are no data on the oligosaccharide intakes in 

infants been reported to be around 4-10 g/day (Lagström et al., 1997; 

Noble and Emmett, 2001; Hilbig, 2005; de Boer et al., 2006; DGE, 

2008;(EFSA,2014). 

Lactose is the principal sugar (or carbohydrate) naturally found in milk 

and dairy. Lactose is composed of glucose and galactose, two simpler 

sugars used as energy directly by our body. Lactase, an enzyme, splits 

lactose into glucose and galactose. 

Human milk contains 7.2% of lactose (only 4.7% of lactose in cow’s milk), 

which provides up to 50% of an infant’s energy needs (cow milk provides 

up to 30% of an infant’s energy needs). Although glucose could be found 

in several types of foods, lactose is the only source of galactose. 

Galactose has various biological functions and serves in neural and 

immunological processes. Galactose is a component of several 

macromolecules (cerebrosides, gangliosides and mucoproteins), which 

are important constituents of nerve cells membrane. Galactose is also a 

component of the molecules present on blood cells that determine the 

ABO blood types. 
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According to more recent studies, lactose may play a role in the 

absorption of calcium (KWAK et al,2012) and other minerals such as 

copper and zinc, especially during infancy. Moreover, if it is not digested 

in the small intestine, lactose may be used by the intestinal microbiota 

(the microorganism population that lives in the digestive tract) as a 

nutrient (prebiotic). Lactose and other milk sugars also promote the 

growth of bifidobacteria in the gut and may play a life-long role in 

countering the aging-associated decline of some immune 

functions.(yogurtinnutrition,2020). 

Furthermore, digestible maltodextrin is a low-sweet saccharide polymer 

consisting of D-glucose units primarily linked linearly with α-1,4 bonds; it 

also has a branched structure through α-1,6 bonds.  

Similar to lactose, maltodextrin has an approximate energy value of 

4 kcal/g, and is the main carbohydrate source in non-allergenic infant 

formulas containing non-dairy ingredients (Hofman et al,2016). The use 

of maltodextrin as a source of digestible carbohydrates in infant 

formulas has been suggested to help reduce osmotic load, while as 
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osmolarity is connected to hydration, maltodextrins help maximise 

hydration in infants and related intestinal distress (Hofman et al, 2016), 

while having no adverse effects on growth (Heubi J et al, 2000). 

Furthermore, one of the good reasons to use maltodextrin when using a 

sugar carbohydrate (such as lactose) is to balance the sweetness in the 

formulas, the energy, and thickness. 

There is a strong nutritional reliance on lactose as a source of energy in 

early human development (Urashima et al., 2011), preferably as part of 

the mother's breast milk.  

However, lactase deficiency resulting in the inability to digest may lead 

to malabsorption-induced osmotic diarrhoea in which approximately 

40% of the energy provided may be lost (Siddiqui and Osayande, 2011).  

In such cases, maltodextrins (MD) can be used as a substitute for lactose 

to provide energy (Maldonado et al., 1998). In this respect, it is 

suggested also that the use of MDs, instead of glucose is favourable 

since this helps reduce osmotic load and related intestinal distress 

(Gregorio et al., 2010). MDs are also used as a CHO source in nonallergic 

infant formulae containing non-dairy proteins (soy) or hydrolysed 

proteins (hypoallergenic formulas). (Hofman et al, 2016). 

Now according to (Clouard et al ,2018) is the first study showing, in the 

porcine model, that maltodextrin in milk formulas can stimulate 

neurocognitive development compared to lactose. 

Danalac provide all the nutrients of GOS & FOS according to (EFSA,2014) 

and the proper dosage in order to support the immature microbiome of 

the infants. The inclusion of the GOS can also act as soluble decoy 

receptors to prevent the adhesion of pathogens to gastrointestinal 

epithelial cells (Akkerman et al ,2018). 

(Knol et al, 2005) found that infant formula supplemented with a 

mixture of GOS and FOS (in a ratio of 9:1, oligosaccharide formula,… This 

ratio was chosen to mimic the molecular size distribution of Human milk 
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oligosaccharides) had stimulating effects on the growth of 

Bifidobacterial and the metabolic activity of the total intestinal flora.  

According to (Parracho et al,2007) mention that functional food 

ingredients such as prebiotics could effect a beneficial modification in 

the composition and activities of gut microflora of infants by increasing 

positive flora components. The prebiotic approach aims to increase 

resident bacteria that are beneficial for human health, e.g. bifidobacteria 

and lactobacilli. This approach has found its way into infant formula 

feeds and aim to stimulate more closely the gut microbiota composition 

seen during breast-feeding. 

Prebiotics target indigenous beneficial bacteria already established in 

the gut and have become relevant in infant nutrition, as formula-fed 

infants usually have lower numbers of bifidobacteria compared to the 

breastfed infants. Taking breast-feeding as the natural example of infant 

nutrition, the prebiotics approach should be considered as a 

physiological approach to influence intestinal microbiota early in life.  

In this regard, suggested that the addition of non-digestible 

oligosaccharides and inulin to infant food may exert a comparable effect 

to human milk. Moreover, prebiotics can simulate the bifidogenic effects 

of breast milk oligosaccharides and have been shown to exert long-term 

effects (up to two years) for protecting against infection, lowering the 

incidence of allergy and exerting positive consequences for the postnatal 

development of the immune system. The prebiotic fibres inulin and 

oligosaccharides have been extensively studied in infants and children 

(Romeo et al,2010). 

The addition of the inulin/galactooligosaccharides (GOS) mixture in 

weaning foods of 4- to 6-month-old infants in a daily dose of 4,5 g during 

6 week succeeded in increasing of the faecal percentage of 

Bifidobacteria population (form 43 to 57%) of the faecal flora (Romeo et 

al,2010). 
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Other intervention study in infants receiving an inulin/GOS mixture 

during 12 months, significantly decreased the episodes of 

gastrointestinal and respiratory tract infections, also may enhancing 

faecal immunoglobulin (Ig) A levels. Moreover, inulin and oligofructose 

have also been reported as promoting positive effects as indicated by a 

lower incidence of febrile episodes in infants (Romeo et al ,2010). 

This combination of GOS and FOS in Danalac makes it very viable for 

infants where breastfeeding is not possible. 
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FAT-SOLUBLE VITAMINS 
Fat-soluble vitamins do not dissolve in water and are able to be stored in 

the body within the fat cells for a short period. Vitamins help the body 

function effectively. 

 

Vitamin A 

Vitamin A has several important functions, including a role in vision, 

maintenance of epithelial surfaces, immune competence, growth, 

development and reproduction. (Nordic Council of Ministers, 2014). 

Deficiency of vitamin A leads to neonatal growth retardation and affects 

several functions such as vision, immunity and reproduction. The most 

specific clinical consequence of severe vitamin A deficiency is 

xerophthalmia and deficient dark adaptation (night blindness).  The 

deficient dark adaptation due to inadequate vitamin A intake disappears 

after retinol or β-carotene supplementation (EFSA,2014). 

There is an interaction between iron and vitamin A. Vitamin A deficiency 

impairs iron mobilisation, and vitamin A supplementation improves 

haemoglobin concentrations.  Iron supplementation combined with 

vitamin A seems to be more effective than iron alone in increasing 

haemoglobin concentrations (Michelazzo et al, 2013). 

Early infancy appears to represent a period of high risk with respect to 

vitamin A deficiency, in part because infants (of even well-nourished 

mothers) are born with low liver and total body stores of vitamin A, 

yielding a reserve that is capable of supporting physiological needs for 

only a few weeks (West KP, Jr,2003; Shah RS et al,1987; 

Montreewasuwat N, Olson J,1979; Gebre-Medhin M,Vahlquist 

A,1984;Ganguly C, Mukherjee KL,1988). There are reasons to believe 

that young infants in Southern Asia are particularly vulnerable to vitamin 

A deficiency Studies have shown that breastfeeding mothers of low 
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socioeconomic status in this region tend to have poor vitamin A status 

(ice AL et al 2000;   Yamini S et al,2001) and insufficient breast milk 

concentrations of vitamin A (ice AL et al 2000; Vinutha B, Mehta MN, 

Shanbag P,2000; Rice AL et al, 1999; Radhika et al ,2002; Stoltzfus RJ, 

Humphrey JH,2002; Haskell MJ, Brown KH) to adequately meet their 

infants’ needs. Low concentrations of vitamin A in breast milk and 

inadequate breast milk intake, coupled with poor complementary food 

quality or frequent infection, can reduce an infant’s ability to achieve 

normal vitamin A status. 

Children with severe persistent asthma had markedly low serum vitamin 

A levels (mean +/- SD 13.42 +/- 5.19 microg/dl) as compared with mild 

intermittent asthma (mean +/- SD 24.61 +/- 2.32 microg/dl).(Arora et 

al,2002) 

(ESFA,2014) concluded that a vitamin A intake of 350 µg RE/day is 

adequate for most infants. This was based on an assumed mean vitamin 

A content in breast milk of 450 µg/L and a daily intake of 0.8 L and 

rounding down. 

Mean/median vitamin A intakes of mostly formula-fed infants below six 

months of age are reported to range from around 510 to 980 µg RE/day 

(Hilbig, 2005; Noble and Emmett, 2006; Fantino and Gourmet, 2008; 

Lennox et al., 2013). 

For infants aged 6 to < 12 months, mean/median total vitamin A intakes 

were observed to be in the range 530-1 090 µg RE/day (Noble and 

Emmett, 2001; Hilbig, 2005; de Boer et al., 2006; DGE, 2008; Fantino and 

Gourmet, 2008; Marriott et al., 2008; Thorsdottir et al., 2008; Lennox et 

al., 2013).(EFSA ,2014) 

Danalac follows strictly the guidelines and offer the proper dosage in 

each stage in order to cover the needs for infants. 
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Vitamin D 

Vitamin D plays a key role in calcium and phosphate metabolism and is 

essential for bone health. There is no evidence from interventional 

studies to support vitamin D supplementation for other health benefits 

(muscle strength, prevention of infectious or allergic diseases or T1DM) 

in infants and young children (Braegger et al.,2013).  

Early signs of vitamin  D  deficiency  are  subclinical  and  include 

decreased serum concentrations  of  calcium and  phosphorus,  while  

later signs comprise  inadequate skeletal  mineralisation  (rickets  and  

osteomalacia),  bone  deformities,  bone  pain,  and  alterations  in 

muscle  metabolism  and  respiratory  function  (SCF,  1993b). 

In addition, study found evidence of an association between maternal 

vitamin D supplementation with the gut microbiota composition of all 

study infants, notably a lower abundance of Megamonas, with its 

potential implications for host defence against viral respiratory 

infections. In exclusively breastfed infants, we found evidence of an 

association between direct vitamin D supplementation and lower 

abundance of Bilophila and members of the Lachnospiraceae, and a 

higher abundance of Haemophilus at 3-months of age. Yet, vitamin D 

supplementation did not appear to be associated with C. difficile 

colonization in any of the feeding groups (Drall et al,2020). 

According to (Tofail et al,2019) higher levels of vitamin D in these infants 

showed a positive association with temperament, language and 

behaviour but not with cognitive and motor development. 

Mean/median vitamin D intakes of formula-fed infants below six months 

of age are reported to be around 9-10 µg/day in  formula-fed infants 

(Noble and Emmett, 2006; Fantino and Gourmet, 2008; Lennox et al., 

2013) and 3.5 µg/day in breast-fed infants (Lennox et al., 2013).  

For infants aged 6 to < 12 months, mean/median vitamin D intakes were 

observed to be in the range 3.6-10.4 µg/day (Noble and Emmett, 2001; 
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de Boer et al., 2006; DGE, 2008; Fantino and Gourmet, 2008; Marriott et 

al., 2008; Thorsdottir  et  al.,  2008;  Lennox  et  al.,  2013).   

The (EFSA,2014)  notes  that,  given  that  vitamin  D  can  be synthesised 

endogenously, low vitamin D intakes do not necessarily lead to an 

inadequate vitamin D status. 

Therefore, the Panel proposes a minimum vitamin  D  content  in  IF  and  

FOF  of  2 µg/100 kcal (0.48 µg/100 kJ) 

Danalac follows the (EFSA, 2014) and offer the proper dosage of Vitamin 

D3 in each stage to fully, support the infant during its growing 

procedure. 
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Vitamin E 

The major biological role of α-tocopherol is its antioxidant activity, 

contributing to the prevention of propagation of free radicals in various 

lipid structures within the organism.  

RRR-α-tocopherol is the principal isomer in animal tissues and, as this 

form is relatively unstable, more stable tocopherol esters are commonly 

used in the production of IF and FOF. These forms have a biological 

activity lower than that of RRR-α-tocopherol. Muscle and neurological 

problems can be a direct consequence of human vitamin E deficiency; 

however, they usually develop only in sick infants and young children 

(e.g. in those with fat malabsorption) (EFSA,2014) 

The Committee on Fetus and Newborn of the Academy of the American 

of Paediatrics endorsed 1 to 2 mg/dl as the normal range of serum 

tocopherol level. Human infants are born with low stores of vitamin E, 

thus they require an adequate intake of vitamin E soon after birth. The 

optimum intravenous dose of vitamin E is 2.8 mg/kg per day (maximum 

7 mg/kg per day). Treating very-low-birth-weight infants with 100 mg/kg 

vitamin E for >1 week results in levels >3.5 mg/dl and significantly 

reduces the risks of severe retinopathy, intracranial haemorrhage, 

haemolytic anaemia, chronic lung disease, retrolental fibroplasia and 

incidence and severity of intraventricular haemorrhage, but increases 

the risks of sepsis, necrotizing enterocolitis and can cause retinal 

haemorrhage in very-low-birth-weight infants. Vitamin E 

supplementation prevents the isolated vitamin E deficiency that causes 

spinocerebellar symptoms. The major benefits arising from elevated 

dosages of vitamin E have been the relief of symptoms of vitamin E 

deficiency in infants with abetalipoproteinemia and chronic cholestasis. 

Excessive doses of vitamin E may result in side effects and careful 

monitoring of vitamin E is thus essential. Neonates born to mothers 

treated with high doses of vitamin E have significantly lower birth weight 

compared to neonates born to untreated mothers. Vitamin E is not 

teratogenic (Pacifici,2016) 
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The EFSA Panel concluded that a vitamin E intake of 3 mg α-tocopherol 

per day and 5 mg α-tocopherol per day was adequate for the majority of 

infants in the first and second half-year of life, respectively. 

Assuming an average energy intake of an infant below six months of age 

of 500 kcal/day and taking as a basis the intake levels of vitamin E 

considered adequate by the Panel for this age group of 3 mg α-

tocopherol  per  day  based  on  vitamin  E  intakes  from  breast  milk,  

this  converts  into  a  required minimum vitamin E content of formulae 

of 0.6 mg α-tocopherol/100 kcal as RRR-α-tocopherol.  

Therefore, the (EFSA,2014) proposes  a  minimum  vitamin  E  content  in  

IF  and  FOF  of  0.6 mg α-tocopherol/100 kcal  (0.14 mg/100 kJ).This  

figure  is  based  on  vitamin  E  activity  of  RRR-α-tocopherol. 

Danalac follows strictly the guidelines and in each stage provide the 

proper dosage of vitamin E in order to support fully the antioxidant 

capacity of the infants. 

 

Vitamin K 

Vitamin K is needed primarily for the  synthesis of various factors and  

proteins involved in blood coagulation. No studies have been conducted 

following the post-natal period to assess any functional marker  of  

vitamin  K  sufficiency  or  deficiency  in  infants  and  young  children.  

The suggested associations  between  phylloquinone  intakes  and  bone  

health  or  prevention  of  atherosclerosis  are inconsistent (Nordic 

Council of Ministers, 2014). While low vitamin K stores at birth may 

predispose to haemorrhages in healthy neonates and young infants, 

later in life clinical consequences of vitamin K deficiency are seen almost 

exclusively in sick children. Natural vitamin K seems to be free of toxic 

side-effects.(EFSA,2014)  

Vitamin K is necessary for our bodies to activate certain molecules (also 

known as clotting factors) that help the blood to clot. The blood clotting 
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factors are there in normal numbers at birth, but not activated fully due 

to low levels of Vitamin K. If we do not have enough Vitamin K, then we 

cannot activate these molecules. Therefore, a Vitamin K deficiency 

makes our blood less able to clot. 

 

For the most part, our bodies can continue to clot appropriately with 

low Vitamin K levels. However, as the levels get lower and lower, we can 

suddenly reach a point where our bodies can no longer clot and we start 

to bleed spontaneously. The level that you must get down to for 

bleeding to start varies from person to person. When the bleeding will 

occur is completely unpredictable (Shearer 2009 Shearer,1982). 

Newborn babies who are exclusively breast-fed are at increased risk for 

vitamin K deficiency, because human milk is relatively low in vitamin K 

compared to formula.  

Newborn infants, in general, have low vitamin K status for the following 

reasons:  

(1) Vitamin K transport across the placental barrier is limited;  

(2) Liver storage of vitamin K is very low;  

(3) Vitamin K cycle may not be fully functional in newborns, especially 

premature infants; and  

(4) Vitamin K content of breast milk is low.  
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Infants whose mothers are on anticonvulsant medication to prevent 

seizures are also at risk for vitamin K deficiency. Vitamin K deficiency in 

newborns may result in a bleeding disorder called vitamin K deficiency 

bleeding (VKDB) of the newborn. Because VKDB is life threatening and 

easily prevented, the American Academy of Pediatrics and a number of 

similar international organizations recommend that an intramuscular 

dose of phylloquinone (vitamin K1) be administered to all newborns 

(American Academy of Pediatrics,2003). 

Vitamin K stores are low at birth; thereafter breast-fed infants are at risk 

because of low concentrations in human milk. Classical VKDB occurs in 

the first week of life, and is related to delayed or inadequate feeding and 

is readily prevented by small doses of vitamin K at birth. Late VKDB 

peaks at 3-8 weeks, typically presents with intracranial haemorrhage 

often due to undiagnosed cholestasis with resultant malabsorption of 

vitamin K (Shearer,2009). 

Mention that epidemiological study, which included Australia, Germany, 

the Netherlands and Switzerland, confirmed that three doses PO of 1 mg 

vitamin K were less effective than IM vitamin K prophylaxis in neonates, 

although a daily PO dose of 25 micrograms (from week 1 to 13) after an 

initial PO dose of 1 mg may be as effective.( Cornelissen et al,1997). 

Assuming an average energy intake of an infant below six months of age 

of 500 kcal/day and taking as a basis the intake levels of vitamin K 

considered adequate by the Panel for this age group of 5 µg/day, this 

converts into a required minimum vitamin K content of formulae of 1 

µg/100 kcal.  

Therefore, the (EFSA,2014) proposes a minimum vitamin K  content  in  

IF  and  FOF  of  1 µg/100 kcal (0.24 µg/100 kJ). 

Therefore, Danalac  provide the proper dosage in order to support the 

coagulation disorders in infants, due to deficiency bleeding (VKDB) 

caused by inadequate prenatal storage and deficiency of vitamin K in 

breast milk. 
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WATER-SOLUBLE VITAMINS 
Water-soluble vitamins dissolves in water—and as a result, is easily 

absorbed into the tissues of the body and metabolized more quickly 

than fat-soluble vitamins. 

Danalac follows the guidelines and support the proper dosage in each 

stage of baby’s development to offer the right amount of these water-

soluble vitamins in order to fulfil the possible nutritional gaps and 

support the maturity of the infants. 

 

Thiamine 

Thiamine in its phosphorylated forms is a coenzyme in the oxidative 

decarboxylation of 2-oxoacids, for example pyruvate, 2-oxoglutarate and 

branched-chain 2-oxoacids, and in the transketolase reaction among 

hexose and pentose phosphates. The rate of thiamine utilisation 

depends on carbohydrate intake and is related to energy intake.  

Thiamine deficiency because of dietary insufficiency has been shown to 

lead to growth restriction, recurrent infections and sudden infant death. 

Thiamine deficiency is rare in higher income countries but an outbreak 

of lactic acidosis and encephalopathy was reported in young infants who 

had received a formula unintentionally devoid of thiamine as the sole 

source of nutrition (Fattal-Valevski et al, 2005). 
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Mean/median thiamine intakes in  mostly formula-fed infants from birth 

to six months are  reported to range from around  150  to  700 µg/day  

(Hilbig,  2005;  Noble  and  Emmett,  2006;  Fantino  and  Gourmet,  

2008; Lennox et al., 2013) and in infants from 6 to < 12 months from 

around 300 to 1 000 µg/day (Noble and  Emmett,  2001;  Hilbig,  2005;  

de  Boer  et  al.,  2006;  DGE,  2008;  Fantino  and  Gourmet,  2008; 

Marriott et al., 2008; Thorsdottir et al., 2008; Lennox et al., 2013). 

Assuming an average energy intake of an infant below six months of age 

of 500 kcal/day and taking as a basis the intake levels of thiamine 

considered adequate by the Panel for this age group of 200 µg/day 

based on thiamine intakes from breast milk, this converts into a required 

minimum thiamine content in formula of 40 µg/100 kcal.  

Therefore,  the  Panel  proposes  a  minimum  thiamine  content  in  IF  

and  FOF  of  40 µg/100 kcal (9.6 µg/100 kJ)(EFSA,2014).  
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Riboflavin 

Riboflavin is a precursor of two flavin coenzymes, flavin mononucleotide 

(FMN) and flavin adenine dinucleotide (FAD). FMN and FAD have a role 

in many biochemical reactions, as components of enzymes that catalyse  

oxidation/reduction  reactions  in  numerous  metabolic  pathways.   

They are required for lipid degradation, synthesis of steroids and 

glycogen and amino acid metabolism. Flavo-enzymes are also involved in 

niacin synthesis from tryptophan, in the conversion of vitamin B6 into 

pyridoxal phosphate and in the production of methyl-tetrahydrofolate. 

There is an interaction with iron metabolism. Dietary riboflavin 

deficiency is rare. It leads to non-specific symptoms, particularly of 

mucosal tissues (cheilosis, glossitis, keratitis, gastrointestinal 

disturbances), and in a late stage to hypochromic anaemia. Excess 

riboflavin consumption has not been associated with adverse effects in 

humans. (EFSA,2014). 

The  Panel concluded that a  riboflavin intake of 300 µg/day and 400 

µg/day was adequate for the majority of infants in the first half and in 

the second half of the first year of life, respectively. 

Assuming  a  human  milk intake of  0.8 L/day and  a  riboflavin content  

of  450 µg/L,  an  exclusively breast-fed  infant  would  consume  360 µg  

riboflavin  per  day  during  the  first  six  months  of  life. Mean/median 

riboflavin intakes in mostly formula-fed infants from birth to six months 

are reported to range from around 300 to 700 µg/day (Hilbig, 2005; 

Noble and Emmett, 2006; Fantino and Gourmet, 2008; Lennox et al., 

2013) and in infants aged 6 to < 12 months from around 500 to 1 400 

µg/day (Noble and  Emmett, 2001;  Hilbig,  2005;  de  Boer et al.,  2006; 

DGE, 2008; Fantino and  Gourmet, 2008; Marriott et al., 2008; 

Thorsdottir et al., 2008; Lennox et al., 2013) 

Assuming an average energy intake of an infant below six months of age 

of 500 kcal/day and taking as a  basis  the  intake  levels  of  riboflavin  

considered  adequate  by  the  Panel  for  this  age  group  of 300 µg/day  
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based  on  riboflavin  intakes  from  breast  milk,  this  converts  into  a  

required  minimum riboflavin content in formulae of 60 µg/100 kcal.  

Therefore, the Panel proposes a minimum  riboflavin  content  in  IF  and  

FOF  of  60 µg/100 kcal (14.3 µg/100 kJ).  

In addition, they support the antioxidant capacity while they are critical 

for the metabolism of carbohydrates, lipids, and proteins. 

 

 

 

Niacin  

Niacin, that is both nicotinic acid and nicotinamide, is the precursor of 

the nicotinamide nucleotide coenzymes nicotine  adenine  dinucleotide  

(NAD)  and  nicotine  adenine  dinucleotide  phosphate (NADP),  which  

are  crucial  for  many  oxidation/reduction  reactions  and  are  

associated  with  both catabolic and anabolic processes.  
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Niacin can be provided in the diet and can be formed in the human body 

from its precursor amino acid, tryptophan. Long-term inadequate intake 

of niacin and tryptophan can lead  to  the  development  of  pellagra.  

The profile  of  adverse  effects  after  excessive  intake  of nicotinic acid 

and nicotinamide is different. For nicotinic acid, the main adverse effects 

are flushing and hepatotoxicity. For nicotinamide, no such adverse 

effects have been reported at intakes of several grams  per  day, except  

for  hepatotoxicity  in  rare  cases  following  consumption  of  slow-

release preparations  of  nicotinamide. 

Assuming a human milk intake of 0.8 L/day and a niacin content of 2 

mg/L, an exclusively breast-fed infant would consume 1.6 mg niacin per 

day during the first six months of life. Mean/median niacin intakes in 

mostly formula-fed infants from birth to six months are reported to 

range from 4 to 10 mg NE/day (Hilbig, 2005; Noble and Emmett, 2006; 

Fantino and Gourmet, 2008; Lennox et al., 2013) and in infants aged 6 to 

< 12 months from 4.5 to 14 mg NE/day (Noble and Emmett, 2001; Hilbig, 

2005; DGE, 2008; Fantino and Gourmet, 2008; Marriott et al., 2008; 

Thorsdottir et al., 2008; Lennox et al., 2013)(EFSA,2014) 

An average energy intake of an infant below six months of age of 500 

kcal/day and taking as a basis the intake levels of niacin considered 

adequate by the Panel for this age group of 2 mg/day based on  niacin 

intakes from breast  milk,  this  converts into a required minimum niacin  

content in formula of 0.4 mg/100 kcal.  

Therefore,  the  Panel  proposes  a  minimum  niacin  content  in  IF  and  

FOF  of  0.4 mg/100 kcal (0.10 mg/100 kJ). This is pre-formed niacin. 
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Pantothenic acid 

Pantothenic acid is required in the synthesis of coenzyme A (CoA) and 

acyl carrier proteins and thus has a central role in a wide variety of 

metabolic pathways. Pantothenic acid deficiency is rare because of the 

widespread nature of this nutrient.  Deficiency occurs only in individuals 

on a diet free of pantothenic acid or given pantothenic acid antagonists 

(EFSA NDA Panel, 2013a). 

In the  Panel’s previous  opinion  on  nutrient requirements  and  dietary 

intakes of infants  and  young children in the European Union (EFSA NDA 
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Panel, 2013a), the Panel concluded that a pantothenic acid intake of 2 

mg/day and 3 mg/day was adequate for the majority of infants in the 

first half and in the second half of the first year of life, respectively. 

These values are in line with the more recent opinion of the Panel on 

DRVs for pantothenic acid (EFSA NDA Panel, 2014h). 

Assuming an average energy intake of an infant below six months of age 

of 500 kcal/day and taking as the basis the intake levels of pantothenic 

acid considered adequate by the Panel for this age group of 2 mg/day 

based on pantothenic acid intakes from breast milk, this converts into a 

required minimum pantothenic acid content in formulae of 0.4 mg/100 

kcal.  

Therefore, the Panel proposes a minimum pantothenic acid content in IF 

and FOF of 0.4 mg/100 kcal (0.10 mg/100 kJ) 
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Vitamin B6 

Pyridoxine  and  pyridoxal,  found  in  plants  and  animal  products,  

respectively,  are  converted  to pyridoxal  phosphate  in  tissues.  

Pyridoxal  phosphate  acts  as  a  coenzyme  in  the  metabolic 

transformation of amino acids, decarboxylation, transamination and 

racemisation, the metabolism of lipids and nucleic acids and in glycogen 

metabolism.  

Symptomatic dietary vitamin B6 deficiency was described  in  infants  

with  pyridoxine-responsive  convulsive  seizures  in  the  early  1950s,  

and  was associated with hypochromic microcytic anaemia, vomiting, 

diarrhoea, failure to thrive, lethargy or hyper-irritability (Borschel, 1995). 

It was concluded that an intake below 50 μg/day can cause vitamin B6  

deficiency  whilst  an  intake  of  about  70 μg/day  does  not.(EFSA,2014)   

Reversible acute neuropathy and encephalopathy were observed in an 

infant with infantile type I hyperoxaluria at age 10 weeks under 

treatment with mega doses of pyridoxine (1 000 mg/day); symptoms 

disappeared when the dose was reduced to 400 mg/day (Zegher et al., 

1985). 

In the  Panel’s previous  opinion  on  nutrient requirements and dietary 

intakes  of infants and  young children in the European Union (EFSA NDA 

Panel, 2013a), the Panel concluded that a vitamin B6 intake of 100 

µg/day and 400 µg/day was adequate for the majority of infants in the 

first half and in the second half of the first year of life, respectively. The 

dietary requirement for vitamin B6 varies in relation to the dietary 

consumption of protein (Hansen et al., 1996) 

Assuming a human milk intake of 0.8 L/day and a vitamin B6 content of 

130 µg/L, an exclusively breast-fed  infant  would  consume  104 µg  

vitamin  B6  per  day  during  the  first  six  months  of  life. Mean/median 

vitamin B6 intakes in mostly formula-fed infants from birth to six months 

were reported to range from around 200-500 µg/day (Hilbig, 2005; 

Noble and Emmett, 2006; Fantino and Gourmet, 2008; Lennox et al., 
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2013) and in infants from 6 to < 12 months from around 400-1 150 

µg/day (Noble and  Emmett,  2001;  Hilbig,  2005;  de  Boer  et  al.,  2006;  

DGE,  2008;  Fantino  and  Gourmet,  2008; Marriott et al., 2008; 

Thorsdottir et al., 2008; Lennox et al., 2013)(EFSA,2014). 

Assuming an average energy intake of an infant below six months of age 

of 500 kcal/day and taking as a  basis  the  intake  levels  of  vitamin  B6  

considered  adequate  by  the  Panel  for  this  age  group  of 100 μg/day 

based  on  vitamin  B6  intakes  from breast  milk,  this  converts  into a  

required minimum vitamin B6 content in formulae of 20 μg/100 kcal.  

Therefore, the  Panel  proposes  a  minimum  vitamin  B6  content  in  IF  

and  FOF  of  20 μg/100 kcal (4.8 µg/100 kJ). 
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Biotin 

Biotin  is  a  cofactor  for  the  enzymes  acetyl-CoA  carboxylase,  

propionyl-CoA  carboxylase, β-methylcrotonyl-CoA carboxylase and 

pyruvate carboxylase, which play critical roles in the synthesis of  fatty  

acids,  the  catabolism  of  branched-chain  amino  acids  and  

gluconeogenesis.   

Dietary  biotin deficiency is rare and does not occur in breast-fed infants. 

It is characterised by fine, scaly dermatitis, hair loss, conjunctivitis, ataxia 

and delayed child development. Biotin deficiency has been observed in 

patients  receiving  long-term  TPN  without  biotin  supplementation  

and  in  patients  with  biotinidase deficiency, as well as in people who 

had consumed large amounts of raw eggs. 

In the  Panel’s previous  opinion  on  nutrient requirements and dietary 

intakes  of  infants and  young children in the European Union (EFSA NDA 

Panel, 2013a), the Panel concluded that a biotin intake of 4 µg/day and 6 

µg/day was adequate for the majority of infants in the first half and in 

the second half of the first year of life, respectively. These values are in 

line with the more recent opinion of the Panel on DRVs for biotin (EFSA 

NDA Panel, 2014c). Assuming a human milk intake of 0.8 L/day and a 

biotin content of 5 µg/L, an exclusively breast-fed infant would consume 

4 µg biotin per day during the first six months of life. No information on 

biotin intakes in infants from birth to six months living in Europe is 

available. For infants from 6 to < 12 months of age, data are available 

from one study only (DGE, 2008), which reported median biotin intakes 

of around 20-23 µg/day. (EFSA,2014) 

Assuming an average energy intake of an infant below six months of age 

of 500 kcal/day and taking as a basis the intake levels of biotin 

considered adequate by the Panel for  this age group of 4 µg/day based 

on biotin intakes from breast milk, this converts into a minimum biotin 

content in formulae of 0.8 µg/100 kcal (rounding up to 1 µg/100 kcal).  
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Therefore,  the  Panel  proposes  a  minimum  biotin  content  in  IF  and  

FOF  of  1 µg/100 kcal (0.24 µg/100 kJ). 

 

 

 

Folate (Folic acid) 

Folic acid is currently the only source of folate approved for use in infant 

formulae. Folate is an essential for one-carbon transfer reactions, 

including those involved in glycine/serine and homocysteine/methionine 

interconversion, and in purine and pyrimidine synthesis. (EFSA,2014) 

Folate deficiency impairs de novo DNA synthesis and consequently 

cellular replication. Folate deficiency has also been associated with 

irritability, forgetfulness, neuropathy and depression.  

Poor folate status in the periconceptual period increases the risk of 

neural tube defects. Folate deficiency has not been reported in breast-
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fed infants, even in the infants of mothers with low folate status. Excess 

dietary folate is mainly excreted in the urine. 

 

Assuming a human milk intake of 0.8 L/day and a folate content of 80 

µg/L, an exclusively breast-fed infant would consume 64 µg folate per 

day during the first six months of life.  

None of the surveys conducted in infants below six months of life 

reported folate intakes as DFE. For infants from 6 to < 12 months only, 

the German VELS study (Verzehrsstudie zur Ermittlung der 

Lebensmittelaufnahme von Säuglingen und Kleinkindern) (DGE, 2008) 

reported folate intakes as DFE. Median folate intakes in this study were 

62 µg and 78 µg DFE per day in girls and boys, respectively. 
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Assuming an average energy intake of an infant below six months of age 

of 500 kcal/day and taking as a  basis  the  intake  levels  of  folate  

considered  adequate  by  the  Panel  for  this  age  group  of  65 µg 

DFE/day based  on  folate intakes from breast milk, this  converts into a  

minimum folate  content in formulae of 13 µg/100 kcal (rounded up to 

15 µg/100 kcal).  

The Panel proposes a minimum folate content in IF and FOF of 15 µg 

DFE/100 kcal (3.6 µg DFE/100 kJ). 

 

Cobalamin 

In humans, cobalamin  is  required  as  a  coenzyme  for  two  reactions:  

the  isomerisation  of methylmalonyl-CoA  to  succinyl-CoA  by  

mitochondrial  methylmalonyl-CoA  mutase  and  the methylation of 

homocysteine to methionine by methionine synthase.  

Cobalamin deficiency is rare in infants but can occur in infants breast fed 

by vegan mothers with (subclinical) cobalamin deficiency. In infants,  

cobalamin deficiency results in  cerebral atrophy and  symptoms of  

encephalopathy with developmental  retardation.(EFSA,2014) 
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In the  Panel’s previous  opinion  on  nutrient requirements and dietary 

intakes  of infants and  young children in the European Union (EFSA NDA 

Panel, 2013a), the Panel concluded that a cobalamin intake of 0.4 

µg/day and 0.5 µg/day was adequate for the majority of infants in the 

first half and in the second half of the first year of life, respectively. 

Assuming  a  human  milk  intake  of  0.8 L/day and  a  cobalamin  

content  of  0.5 µg/L,  an  exclusively breast-fed  infant  would  consume  

0.4 µg  cobalamin  per  day  during  the  first  six  months  of  life. 

Mean/median cobalamin intakes in mostly formula-fed infants from 

birth to six months were reported to  range  from  around  1.3  to  1.8 

µg/day  (Noble  and  Emmett,  2006;  Fantino  and  Gourmet,  2008; 

Lennox et al., 2013) and in infants aged 6 to < 12 months from around 

1.2 to 3.6 µg/day (Noble and Emmett, 2001; de Boer et al., 2006; DGE, 

2008; Fantino and Gourmet, 2008; Marriott et al., 2008; Thorsdottir et 

al., 2008; Lennox et al., 2013)(EFSA,2014). 

Assuming an average energy intake of an infant below six months of age 

of 500 kcal/day and taking as a  basis  the  intake  levels  of  cobalamin  

considered  adequate  by  the  Panel  for  this  age  group  of 0.4 µg/day 

based on cobalamin intakes from breast milk, this  converts into a 

minimum cobalamin content in formulae of 0.08 µg/100 kcal (rounded 

up to 0.1 µg/100 kcal). 

Therefore,  the  Panel  proposes  a  minimum  cobalamin  content  in  IF  

and  FOF  of  0.1 µg/100 kcal (0.02 µg/100 kJ) 

 

Vitamin C 

Vitamin C (L-ascorbic acid and dehydroascorbic acid) is an enzyme 

cofactor for biochemical reactions catalysed by mono-oxygenases, 

dioxygenases and  mixed function oxygenases.   

Vitamin C plays an important  role  in  the  biosynthesis  of  collagen,  is  

essential  for  the  synthesis  of  carnitine  and catecholamines  and  is  
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also  involved  in  the  metabolism  of  cholesterol  to  bile  acids.  

Vitamin  C  in aqueous solution readily scavenges reactive oxygen and 

nitrogen species, as well as singlet oxygen and hypochlorite, and is part 

of the antioxidant network of the body (EFSA NDA Panel, 2013e). 

 

(Carr& Maggini, 2017) Vitamin C and Immune Function https://www.mdpi.com/2072-

6643/9/11/1211 

Vitamin C deficiency leads to scurvy but has been observed only after 

the sixth month of life in infants fed a diet consisting of cow’s milk with 

no fruits and vegetables. Vitamin C is of low acute toxicity and available 

data on  adverse effects are limited.(EFSA,2014) 

Vitamin  C helping to maintain capillaries, bones, and teeth; Healing 

wounds. Also playing a role in the body’s ability to resist infections; and 

enhancing the absorption of iron Fe. 
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Assuming  a  human  milk intake  of  0.8 L/day  and  a  vitamin  C  content  

of  60 mg/L,  an  exclusively breast-fed  infant  would  consume  48 mg  

vitamin  C  per  day  during  the  first  six  months  of  life.  

Mean/median vitamin C intakes in mostly formula-fed infants from birth 

to six months are reported to range from around 40 to 90 mg/day 

(Hilbig, 2005; Noble and Emmett, 2006; Fantino and Gourmet, 2008; 

Lennox et al., 2013) and in infants aged 6 to < 12 months from around 33 

to 94 mg/day (Noble and  Emmett,  2001;  Hilbig,  2005;  de  Boer  et  al.,  

2006;  DGE,  2008;  Fantino  and  Gourmet,  2008; Marriott et al., 2008; 

Thorsdottir et al., 2008; Lennox et al., 2013).(EFSA,2014) 

Assuming an average energy intake of an infant below six months of age 

of 500 kcal/day and taking as the  basis  the  intake  levels  of  vitamin  C  

considered  adequate  by  the  Panel  for  this  age  group  of 20 mg/day, 

based on three times the amount known to prevent scurvy, this converts 

into a minimum vitamin C content in formulae of 4 mg/100 kcal.  

Therefore,  the  Panel  proposes  a  minimum  vitamin  C  content  in  IF  

and  FOF  of  4 mg/100 kcal (0.96 mg/100 kJ). 
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MINERALS 
Minerals are involved in the formation of bones and teeth; they are 

essential constituents of body fluids and tissues; they are components of 

enzyme systems and they are involved in normal nerve function. 

The body requires different amounts of each mineral; people have 

different requirements, according to their age, sex, physiological state 

(e.g. pregnancy) and sometimes their state of health. 

The international guidance have clearly indicated the referenced intake 

values for minerals for infants. 

Danalac supplies the right amount of minerals according to the 

international standards to ensure adequate supply and protect against 

its deficiency in infants. 

 

Calcium 

Calcium is an integral component of the skeleton, in which it has a 

structural role, and is needed for bone rigidity, strength and elasticity. 

Calcium deficiency in children leads to inadequate growth and bone 

deformity. Additionally, calcium help teeth, regulating muscle 

contractions, including your heartbeat making sure blood clots normally. 

(EFSA,2014; NHS,2020) 

The concept of maintaining a certain calcium-to-phosphorus ratio in the 

diet has little relevance in adults but may have some utility under 

conditions of rapid growth such an infancy.  

In the  Panel’s previous  opinion  on  nutrient requirements and dietary 

intakes  of infants and  young children in the European Union (EFSA NDA 

Panel, 2013a), the Panel concluded that a calcium intake of 200 mg/day 

and 400 mg/day was adequate for the majority of infants in the first half 

and in the second half of the first year of life, respectively. 
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Assuming a human milk intake of 0.8 L/day and a calcium content of 250 

mg/L, an exclusively breast-fed infant would consume 200 mg calcium 

per day during the first six months of life. Mean/median calcium intakes  

of  mostly formula-fed  infants  below six  months  of  age  are  reported  

to  be  around 370-560 mg/day (Hilbig, 2005; Noble and Emmett, 2006; 

Fantino and Gourmet, 2008; Lennox et al., 2013).  Mean/median  

calcium  intakes  in  infants  aged  6  to  < 12  months  are  in  the  range  

of 450-730 mg/day (Noble and Emmett, 2001; Hilbig, 2005; de Boer et 

al., 2006; DGE, 2008; Fantino and Gourmet, 2008; Marriott et al., 2008; 

Thorsdottir et al., 2008; Lennox et al., 2013)(EFSA,2014) 

Considering the  potential difference  in  absorption  efficiency  of  

calcium  between  human  milk  and formula, the Panel considers it 
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prudent to maintain the recommendations of the  SCF (2003b) with 

respect to the minimum calcium content in IF and FOF of 50 mg/100 

kcal. 

Therefore,  the  Panel  proposes  a  minimum  calcium  content  in  IF  

and  FOF  of  50 mg/100 kcal (12 mg/100 kJ). 

 

Phosphorus 

Although phosphorus in  the  form  of  phosphate  ions  is  essential  for  

numerous  body  functions,  its metabolism  is  intricately  linked  to  that  

of  calcium  because  of  the  actions  of  calcium-regulating hormones. 

Adequate intake of phosphorus and calcium  are  needed not  only for  

skeletal  growth  and maintenance, but also for many cellular roles, such 

as energy production(ATP)). Too much phosphorus, in relation to too 

little dietary calcium, may contribute to bone loss, and too little 

phosphorus along with too little dietary calcium may not adequately 

maintain bone mass (Anderson, 2005; NHS,2020). 

In the  Panel’s previous  opinion  on  nutrient requirements and dietary 

intakes  of infants and  young children in the European Union (EFSA NDA 

Panel, 2013a), the Panel concluded that a phosphorus intake of 100 

mg/day and 300 mg/day was adequate for the majority of infants in the 

first half and in the second half of the first year of life, respectively. 
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Assuming a human milk intake of 0.8 L/day and a phosphorus content of 

120 mg/L, an exclusively breast-fed infant would consume around 100 

mg phosphorus per day during the first six months of life.  Mean/median  

phosphorus intakes  of  mostly  formula-fed  infants  below  six  months  

of  age  are reported  to  be  between  around  210 mg/day  and  330 

mg/day  (Hilbig,  2005;  Fantino  and  Gourmet, 2008). Mean/median 

phosphorus intakes in infants aged 6 to < 12 months are in the range of 

around 360-700 mg/day (Hilbig, 2005; de Boer et al., 2006; Fantino and 

Gourmet, 2008; Thorsdottir et al., 2008). 

Assuming an average energy intake of an infant below six months of age 

of 500 kcal/day and taking as a  basis  the  intake  levels  of  phosphorus  

considered  adequate  by  the  Panel  for  this  age  group  of 100 mg/day 

based on phosphorus intakes from breast milk, this converts  into a 

required  minimum intake of available phosphorus of 20 mg/100 kcal.  
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Assuming that 80 % of total phosphorus from milk protein and 70 % 

from ISP is available, this translates into a minimum phosphorus content 

in IF and FOF based on milk protein of 25 mg/100 kcal and for IF and FOF 

containing ISP of 28.6 mg/100 kcal (rounded up to 30 mg/100 kcal). 

 

Magnesium 

Magnesium is the second most abundant intracellular cation after 

sodium and is a critical cofactor in several  enzymatic  reactions(300). 

Severe magnesium  deficiency  is  rare  and  causes  neuromuscular 

manifestations (Feillet-Coudray and Rayssiguier, 2005). Also, magnesium 

turn the food we eat into energy(ATP). But we make sure that the 

parathyroid glands, which produce hormones important for bone health, 

work normally. (EFSA,2014; NHS,2020)Magnesium is the critical mineral 

in order to synthesise the human body the Glutathione 

antioxidant.(Rude et al,2006) 

Based  on  the  opinion  of  the  SCF  (2003b),  Directive  2006/141/EC  

provides  for  minimum  and maximum magnesium contents in IF and 

FOF of 5 mg/100 kcal and 15 mg/100 kcal, respectively. 

Now the Mg-rich formula significantly improved stool consistency and 

frequency compared to the control formula in constipated infants 

(Benninga et al,2019). 

In the  Panel’s previous  opinion  on  nutrient requirements and dietary 

intakes  of infants and  young children in the European Union (EFSA NDA 

Panel, 2013a), the Panel concluded that a magnesium intake of 25 

mg/day and 80 mg/day was adequate for the majority of infants in the 

first half and in the second half of the first year of life, respectively. 
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Assuming an average energy intake of an infant below six months of age 

of 500 kcal/day and taking as a  basis  the  intake  levels  of  magnesium  

considered  adequate  by  the  Panel  for  this  age  group  of 25 mg/day  

based  on  magnesium  intakes  from  breast  milk,  this  converts  into  a  

required  minimum magnesium content in formula of 5 mg/100 kcal.  

Therefore,  the  Panel  proposes  a  minimum  magnesium  content  in  IF  

and  FOF  of  5 mg/100 kcal (1.2 mg/100 kJ). 

 

Sodium 

Cell membrane potentials in cells throughout the body are controlled by 

the concentrations of sodium and potassium.  

The concentration gradients of sodium and potassium are tightly 

regulated as they provide the potential for neural transmission, muscle 
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contraction and vascular tone as well as the drive for active transport of  

nutrients  (e.g.  glucose). Sodium and chloride are minerals needed by 

the body in small amounts to help keep the level of fluids in the body 

balanced. The human body requires a small amount of sodium to 

conduct nerve impulses, contract and relax muscles, and maintain the 

proper balance of water and minerals. (EFSA,2014; HSPH,2020; 

NHS,2020) 

Based  on  the  opinion  of  the  SCF  (2003b),  Directive  2006/141/EC  

provides  for  minimum  and maximum sodium contents in IF and FOF of 

20 mg/100 kcal and 60 mg/100 kcal, respectively. 

In the  Panel’s previous  opinion  on  nutrient  requirements  and  dietary 

intakes  of infants and  young children in the European Union (EFSA NDA 

Panel, 2013a), the Panel concluded that a sodium intake of 120 mg/day 

was adequate for the majority of infants in the first half-year of life. The 

Panel also concluded that a sodium intake of 170-370 mg/day was 

adequate for the majority of infants from 6 to < 12 months of age. 

Assuming an average energy intake of an infant below six months of age 

of 500 kcal/day and taking as a basis the intake level of sodium 

considered adequate by the Panel for this age group of 120 mg/day 

based on sodium intakes from breast milk, this converts into a required 

minimum sodium content of formula of 24 mg/100 kcal (after rounding 

25 mg/100 kcal).  

Therefore, the  Panel  proposes  a  minimum  sodium  content  in  IF  and  

FOF  of  25 mg/100 kcal (6.0 mg/100 kJ). 

 

Potassium 

Cell membrane potentials in cells throughout the body are controlled by 

the concentrations of sodium and potassium. The concentration 

gradients of sodium and potassium are tightly regulated as they provide 

the potential for neural transmission, muscle contraction and vascular 
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tone as well as the drive for active transport of nutrients (e.g. glucose) 

(EFSA,2014,NHS,2020, HSPS,2020). 

Based  on  the  opinion  of  the  SCF  (2003b),  Directive  2006/141/EC  

provides  for  minimum  and maximum potassium contents in IF and FOF 

of 60 mg/100 kcal and 160 mg/100 kcal, respectively. 

In the  Panel’s previous  opinion  on  nutrient requirements and dietary 

intakes  of  infants and  young children in the European Union  (EFSA 

NDA Panel, 2013a),  the Panel concluded that a potassium intake of 400 

mg/day was adequate for the majority of infants in the first half-year of 

life. The Panel also concluded that a potassium intake of 800 mg/day 

was adequate for the majority of infants from 6 to < 12 months of age. 

Assuming a human milk intake of 0.8 L/day and  a potassium content of 

500 mg/L, an  exclusively breast-fed  infant  would  consume  400 mg  

potassium  per  day  during  the  first  six  months  of  life. Mean/median 

potassium intakes of mostly formula-fed infants in the first half-year of 

life ranged from around 490 to 900 mg/day (Hilbig, 2005; Noble and 

Emmett, 2006; Lennox et al., 2013) and in the second half-year of life 

they ranged from around 1 000 to 1 400 mg/day (Noble and Emmett, 

2001; Hilbig, 2005; DGE, 2008; Marriott et al., 2008; Lennox et al., 

2013)(EFSA,2014). 

Assuming an average energy intake of an infant below six months of age 

of 500 kcal/day and taking as a  basis  the  intake  level  of  potassium  

considered  adequate  by  the  Panel  for  this  age  group  of 400 

mg/day, based  on  potassium intakes  from  breast milk,  this  converts  

into a  required  minimum potassium content in formula of 80 mg/100 

kcal.  

Therefore,  the  Panel  proposes  a  minimum  potassium  content  in  IF  

and  FOF  of  80 mg/100 kcal (19.1 mg/100 kJ). 
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Iron 

Iron has many functions in the body, such as in the oxygen transporting 

haemoglobin and myoglobin and in the enzymes of many metabolic 

pathways in the liver, brain and endocrine organs. The growth and 

development of the central nervous system is rapid during early 

childhood, and iron is critical for this process. Iron deficiency and iron 

deficiency anaemia can have a serious impact on the health and later 

development of infants and children such as  i.e. alteration of the 

immune status,  adverse  effects  on  morbidity,  delayed  behavioural 

and  mental development, below average school achievements and 

growth retardation, as well as adverse effects on cognition that may or  

may  not  be  reversible  with  iron  supplementation (Moffatt et al,1994; 

Iannotti  et  al.,  2006; Hermoso  et  al.,  2011).  

Even severe iron deficiency anaemia in infancy may pass unnoticed, as 

symptoms such as pallor, fatigue and developmental or behavioural 

disturbances are quite subtle. 

In humans, iron is incorporated into proteins as a component of heme 

(e.g. hemoglobin, myoglobin, cytochrome proteins, myeloperoxidase, 

nitric oxide synthetases), iron sulfur clusters (e.g. respiratory complexes 

I-III, coenzyme Q10, mitochondrial aconitase, DNA primase), or other 

functional groups (e.g. hypoxia inducible factor prolyl hydroxylases).2 

These iron-containing proteins are required for vital cellular and 

organismal functions including mitochondrial respiration, intermediary 

and xenobiotic metabolism, nucleic acid replication and repair, host 

defense, and cell signaling. (Dev and Babitt,2017). 

Based on clinical data indicating that an IF providing iron at a level of 0.3 

mg/100 kcal is adequate to maintain iron  status  within  the normal  

range within  the first  four  to  six  months  of life, the  Panel proposes a 

minimum iron content in IF of 0.3 mg/100 kcal (0.07 mg/100 kJ).  
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This is supported by the theoretically calculated value based on iron 

concentrations in breast milk and assumed differences in absorption 

efficiency.  

Based on the consideration that around 70 % of daily iron (equivalent to 

5.7 mg iron per day) could be supplied by complementary foods, a 

minimum content of iron in FOF of 0.6 mg/100 kcal is proposed. 

(EFSA,2014)  
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Zinc 

Zinc is involved in many aspects of cell metabolism, with several 

enzymes depending on zinc for catalytic activity.  It plays a critical role in  

immune  function,  protein  synthesis,  wound  healing, deoxyribonucleic 

acid (DNA) synthesis and cell division. The current understanding of zinc 

deficiency in humans, much of which is marginal zinc deficiency, is based 

on responses to zinc supplementation. 

Studies have shown that physical growth and cognitive performance  

improved  following  zinc supplementation in zinc-deficient children 

(Fischer Walker and Black, 2004). While signs of acute zinc intoxication 

are gastrointestinal disturbances, chronic zinc toxicity is associated with 

symptoms of copper deficiency. 
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Zinc is known to play a critical role in biological processes including cell 

growth, differentiation and metabolism (Prasad, 1991;Brown et al,2002) 

and deficiency in this micronutrient restricts childhood growth and 

decreases resistance to infections, which contribute significantly to 

morbidity and mortality in young children.( Friis H et al,1997; de Benoist 

B et al,2007; Brown KH et al,2009)(EFSA,2014) 

Although severe zinc deficiency is rare in humans, mild to moderate 

deficiency may be common, especially in populations with low 

consumption of zinc-rich animal-source foods and high intakes of foods 

rich in phytates, which inhibit zinc absorption. (Sanstead H,1991). 

Mild to moderate deficiency may be difficult to diagnose, as signs and 

symptoms such as increased susceptibility to infections and growth 

retardation are shared with other nutrient deficiencies and childhood 

illnesses. (de Benoist B et al,2007; Brown KH et al,2009).  

Meta-analyses of intervention studies in a variety of countries have 

demonstrated a positive association between zinc supplementation and 

linear growth in children. (Brown KH et al,2009; Imdad A& Bhutta 

ZA,2011) 

Therefore, (EFSA,2014) proposes a minimum zinc content in IF and FOF 

based on milk protein or IF and FOF containing protein hydrolysates of 

0.5 mg/100 kcal (0.12 mg/100 kJ) 

 

Copper 

Copper is  an  essential nutrient  and an  indispensable  cofactor  of  

many proteins including enzymes like cuproenzymes involved in 

oxidative reactions, in the production of collagen and of pigment, in iron 

metabolism and in the function of the heart, brain and the immune 

system(Higdon&Drake,2012) 
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Copper deficiency is rare in humans and occurs  predominantly in  

premature  and  small-for-gestational-age  infants  fed  cow’s  milk 

formulae, patients with malnutrition and patients receiving total 

parenteral nutrition (TPN) devoid of copper or subjects consuming high-

dose zinc supplements. Signs of severe copper deficiency include 

anaemia, leucopenia and neutropenia. Osteoporosis has also been 

observed (Turnlund, 2006).  

Copper excess is rare and results acutely in gastrointestinal symptoms 

and chronically in liver and kidney dysfunction. 

 

Therefore, (EFSA,2014) proposes a minimum  copper  content  in  IF  and  

FOF  of  60 µg/100 kcal (14.3 µg/100 kJ) 

In the Panel’s previous opinion on nutrient requirements and dietary 

intakes of infants and  young children in the European Union (EFSA NDA 

Panel, 2013a), the Panel concluded on levels of copper intakes which 

were considered adequate for the majority of infants of 300 µg/day. 
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Assuming an average energy intake of an infant below six months of age 

of 500 kcal/day and taking as a basis the intake levels of copper 

considered adequate by the Panel for this age group of 300 µg/day 

based on copper intakes from breast milk, this converts into a required 

minimum copper content of formulae of 60 µg/100 kcal.  

Therefore,  the  Panel  proposes  a  minimum  copper  content  in  IF  and  

FOF  of  60 µg/100 kcal (14.3 µg/100 kJ). 

 

Selenium 

Selenocysteine is an indispensable constituent of 25 different 

selenoproteins. Most selenoproteins are involved in redox reactions, and 

three deiodinases convert thyroxine to triiodothyronine.   

Selenium deficiency, for example following long-term TPN, 

malabsorption syndromes or use of special diets containing insufficient 

selenium, leads to impaired muscle function and loss of pigment in hair 

and skin. In addition, selenium modulates the inflammatory response. 

(Lonnerdall et al,2017) 
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Chronic selenium excess is characterised by hair loss  and nail  

dystrophy, breath  smelling of garlic, dermatitis and neurological and 

endocrinological symptoms (selenosis) 

Assuming an average energy intake of an infant below six months of age 

of 500 kcal/day and taking as a  basis  the  intake  levels  of  selenium  

considered  adequate  by  the  Panel  for  this  age  group  of 12.5 µg/day  

based  on  selenium  intakes  from  breast  milk,  this  converts  into  a  

required  minimum selenium content in formula of 2.5 µg/100 kcal 

(rounding up to 3 µg/100 kcal) Therefore,  the  Panel  proposes  a  

minimum  selenium  content  in  IF  and  FOF  of  3 µg/100 kcal (0.72 

µg/100 kcal). 

 

Iodine 

The most critical physiological role for iodine is the normal functioning of 

the thyroid gland. Iodine deficiency disorders (IDDs) are caused by 

insufficient iodine intake leading to hypothyroidism.  

IDDs are  particularly  of  concern  in  pregnancy  and  infancy  because  

of  the  risk  of  developmental  brain damage. Chronic iodine deficiency 

may also lead to compensatory thyroid hyperplasia with goitre. Chronic 

excessive iodine intake can also lead to goitre. 

Iodine is an essential nutrient used for the production of thyroid 

hormones. In the body, thyroid hormones are responsible for some 

metabolic processes and are required for normal growth, bone 

formation, the development of the brain, and energy metabolism. 

The infant brain develops rapidly, especially from birth until the end of 

the second year, and thyroid hormone is essential for normal brain 

development (Delong et al,1989) 
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Assuming an average energy intake of an infant below six months of age 

of 500 kcal/day and taking as the basis the intake levels of iodine 

considered adequate by the Panel for this age group of 70 µg/day based 

on iodine intakes from breast milk, this converts into a required 

minimum iodine content of formula of 14 µg/100 kcal (rounded up to 15 

µg/100 kcal).  

Therefore,  the  Panel  proposes  a  minimum  iodine  content  in  IF  and  

FOF  of  15 µg/100  kcal (3.6 µg/100 kJ). 

 

Manganese 

Manganese is an essential dietary mineral for mammals; it is a 

component of metalloenzymes such as superoxide dismutase, arginase 

and pyruvate carboxylase, and is involved in amino acid, lipid and 

carbohydrate metabolism. In animals, glycosyltransferases and 



 

___________________________________________________________________________ 

France: 

20 Rue Lavoisier, 95300 Pontoise 

Switzerland: 

Route de Pré-Bois 29, 1215 Geneva 

Estonia: 

Kollane 8-7, Tallinn 10147 

 

Scientific Report 

xylosyltransferases, which are involved in proteoglycan synthesis (e.g. 

for bone formation), are sensitive to manganese status (Nielsen, 1999). 

No  specific  manganese  deficiency  syndrome  has  been  described  in  

humans.(EFSA,2014) 

Manganese superoxide dismutase MnSOD is the principal antioxidant 

enzyme in mitochondria. The mitochondria consume over 90% of oxygen 

used by cells they are vulnerable to oxidative stress. MnSOD catalyses 

the conversion of superoxide radicals to hydrogen peroxide. 

(Higdon&Drake,2012). 

 

Assuming an average energy intake of an infant below six months of age 

of 500 kcal/day and taking as the  basis  the  intake  levels  of  

manganese  considered  adequate  by  the  Panel  for  this  age  group  of 

3 µg/day based on manganese intakes from breast milk, this would 

convert into a required minimum manganese content in IF and FOF of 

0.6 µg/day. Taking into account that manganese from formula may be 

absorbed less than manganese from human milk, the Panel proposes to 

retain the minimum manganese content in IF and FOF of 1 µg/100 kcal 

as proposed by the SCF (2003b). 

Therefore,  the  Panel  proposes  a  minimum  manganese  content  in  IF  

and  FOF  of  1 µg/100 kcal (0.24 µg/100 kJ) 

 

Chloride 

Chloride is the most abundant anion in the extracellular fluid and 

counterbalances the intracellular negative  charges  provided  by  
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proteins.  Chloride  also  plays  a  major  role  as  a  constituent  of 

hydrochloric acid excreted in the gastric juice.  Chloride deficiency 

arising from inadequate dietary intakes is unlikely because of the 

ubiquity of this element SCF (Scientific Committee for Food), 1993b. 

Assuming an average energy intake of an infant below six months of age 

of 500 kcal/day and taking as a basis the intake level of chloride 

considered adequate by the Panel for this age group of 300 mg/day 

based on chloride intakes from breast milk, this converts into a 

minimum chloride content of formula of 60 mg/100 kcal. Therefore,  the  

Panel  proposes  a  minimum  chloride  content  in  IF  and  FOF  of  60 

mg/100 kcal (14.3 mg/100 kJ) 
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EXTRA ESSENTIAL NUTRIENTS 
The extra essential nutrients used in Danalac are Choline, Taurine, 

Inositol, L-carnitine and Nucleotides. 

The absence of these nutrients from the diet does not lead to a classical 

clinical deficiency syndrome in infants. However, under certain 

conditions, the biosynthetic capacity may be below functional metabolic 

demands.  

The conditions under which these nutrients may become essential 

include prematurity, certain disease states, periods of limited nutrient 

intake or rapid growth, and the presence of regulatory or developmental 

factors that interfere with full expression of the endogenous synthetic 

capacity. Under these conditions, dietary intake of these nutrients may 

optimize tissue function. 

Several of these conditionally essential nutrients are present in 

significantly higher quantities in human milk.  

Danalac have included these extra essential nutrients to better assist as 

a substitute to breastmilk when necessary. 

 

Choline 

Choline has several important functions:  it is a precursor of 

phospholipids, platelet-activating factor, betaine and the 

neurotransmitter acetylcholine and it is involved in the metabolism and 

transport of lipids. Dietary deficiency of choline in adults has been 

reported to cause liver steatosis (Buchman et al., 1995) and liver (Zeisel 

et al., 1991) and muscle damage (Fischer et al., 2007). 

In the  Panel’s previous  opinion  on  nutrient requirements and dietary 

intakes  of infants and  young children in the European Union (EFSA NDA 

Panel, 2013a), the Panel concluded that a choline intake of 130 mg/day 
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was adequate for the majority of infants below six months of age and of 

150 mg/day for infants aged 6 to < 12 months. 

Choline is currently mandatory in IF, and Directive 2006/141/EC  

provides  for  minimum  and maximum choline contents of 7 mg/100 

kcal and 50 mg/100 kcal, respectively. In its opinion, the SCF (2003b) 

concluded  on  minimum  and  maximum  contents  of  choline  in  IF  of  

7 mg/100 kcal  and 30 mg/100 kcal, respectively. 

Assuming an average energy intake of an infant below six months of age 

of 500 kcal/day and taking as a basis the intake level of choline 

considered adequate by the Panel for this age group of 130 mg/day 

based on choline intakes from breast milk, this converts into a minimum 

choline content in formulae of  26 mg/100 kcal  (rounded  down  to  25 

mg/100 kcal).   

Therefore, the Panel proposes a minimum choline content in IF of 25 

mg/100 kcal (6.0 mg/100 kJ). There is no necessity to add choline to FOF. 
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Inositol 

Inositol is an essential nutrient for cells, with high concentrations in 

breast milk (particularly in the breast milk of mothers whose babies have 

been born early). 

Inositol plays a role in many important biological functions including the 

regulation of cell osmolality, processes  of  cell  signalling,  as  structural  

components  of  the developing  neural  system  and  in  the  production  

of  the  phospholipids  for  pulmonary  surfactant. Endogenous de novo 

synthesis of inositol appears to be efficient in new-born infants. 

 

Inositol  is  currently  mandatory  in  IF,  and  Directive  2006/141/EC  

provides  for  minimum  and maximum inositol contents of 4 mg/100 

kcal and 40 mg/100 kcal, respectively, in line with the SCF (2003b). 
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Considering that it is unknown if endogenous synthesis of inositol in 

newborns is sufficient in the absence  of  dietary inositol,  the  Panel  

proposes  to  maintain  the minimum inositol  content in  IF  of 4 mg/100 

kcal (0.96 mg/100 kJ) proposed in 2003 by the SCF.  

The Panel considers that there is no necessity to add inositol to FOF, as 

the supply from complementary food is sufficient in older infants. There 

are no reports of adverse effects occurring with the current 

specifications of inositol in IF. 

 

Taurine 

Taurine has many functions especially in infants. Because of rapid 

growth, the infants cannot synthesize the taurine. Taurine may play an 

important role in growth and development especially in brain and eyes. 

While is component of several small proteins for the regulation of 

nervous function. The combination of taurine plus calcium exhibits 

stabilizing properties on excitable membranes of heart nerves and 

platelets. While play an important role in the bile acids metabolism. 
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It has been suggested that taurine plays a role in intestinal fat 

absorption, hepatic function and auditory and visual development in 

pre-term or low-birth weight infants (EFSA,2014; Struman&Chesney, 

1995). 

The addition of taurine to IF and FOF is currently permitted by Directive 

2006/141/EC on a voluntary basis up  to  a  maximum  of  12 mg/100 

kcal.  Taurine  concentrations  in  milk  from  mothers  of  term infants 

have been found to be around 4.7 mg/100 kcal (Zhang et al., 2013), with 

highest observed taurine concentrations of around 12 mg/100 kcal 

(Rassin et al., 1978). 

 

L-Carnitine   

L-Carnitine is considered an indispensable nutrient for  new born  infants  

because  of  a  temporarily insufficient  synthesising  capacity.  In studies 

investigating L-carnitine concentrations in milk from different species, 

mean total carnitine concentrations have been reported to be in  the  

range 0.9-1.6 mg/100 kcal  in  human  milk. 
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The Panel notes that no new data have become available since the 

opinion of the SCF (2003b) which would indicate that a minimum 

content of L-carnitine of 1.2 mg/100 kcal in IF is insufficient to ensure 

adequate growth and development of infants.  

The Panel proposes a minimum L-carnitine content in IF of 1.2 mg/100 

kcal (0.3 mg/100 kJ),  irrespective  of  the  protein  source  used,  which  

is  an  amount similar to the content of L-carnitine in human milk.  

 

Nucleotides 

Nucleotides are found in all living cells of the body. They are nutritional 

substances that are used as the basic building blocks of essential parts of 

the cell contents. One of the most important functions of nucleotides is 

to form the backbone of our DNA and RNA, and they are often described 

as the ‘building blocks of life’. 

Nucleotides infant formula is reported to have beneficial effects on 

faecal microbiota, by increasing the count of ‘friendly’ bifidobacterial 

(Singal et al, 2008), decreasing the count of “harmful bacteria”, reducing 

the incidence of diarrhoea (Gil,2002) and modulating immune function 

(Yu,2002). 

Adding nucleotides in infant formula with nucleotides is considered 

beneficial since it has been found to influence lipid metabolism, 

immunity and tissue growth, development and repair (Carver and 

Walker,1995). 

Studies have demonstrated that babies fed nucleotide supplemented 

infant formula have increased ‘friendly’ bifidobacteria counts in faeces 

compared to infants fed standard formula milk, but counts were still 

lower than found in breast-fed babies (Gil et al, 1986).  
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Our meta-analysis revealed that NTs supplementation significantly 

increased plasma 18:2 n-6, 20:3 n-6, and 20:4 n-6 PUFA concentrations 

in infants, but did not affect erythrocyte FA composition(Wang et al 

,2015) 

According to (Singhal et al,2010) nucleotide supplementation leads to 

increased weight gain and head growth in formula-fed infants 

Infant studies also suggest those receiving nucleotide supplemented 

formula have an improved antibody response following immunisation 

(Hawkes et al,2006; Schaller et al,2004). 

Studies have shown that dietary nucleotides enhance a number of 

immune responses and the growth, differentiation and repair of the gut. 

Several clinical studies have reported beneficial effects of nucleotide 

supplementation on gut microflora, diarrhoea, and one study has 

reported better catch‐up growth in term infants with severe intrauterine 

growth retardation(Yu,2002) 
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Infant studies also suggest those receiving nucleotide supplemented 

formula have an improved antibody response following immunisation 

(Hawkes et al,2006; Schaller et al,2004). 

The  addition of  nucleotides  to  IF  and  FOF is  currently permitted  by  

Directive 2006/141/EC  on  a voluntary basis  up  to  a  maximum of  5 

mg/100 kcal.  If  added,  the  maximum nucleotide  content is regulated 

to be cytidine 5′-monophosphate (CMP) 2.5 mg/100 kcal, uridine 5′-

monophosphate (UMP) 1.75 mg/100 kcal,  adenosine  5′-

monophosphate  (AMP)  1.50 mg/100 kcal,  guanosine  5′-

monophosphate (GMP) 0.50 mg/100 kcal and inosine 5′-monophosphate 

(IMP) 1.00 mg/100 kcal. 

 

CONCLUSION 
Mothers’ own milk is the best source of nutrition for nearly all infants. 

Although breastfeeding is highly recommended and must always be 

encouraged by paediatricians and health facilities, breastfeeding may 

not always be possible, suitable or solely adequate. Infant formula is an 

industrially produced substitute for infant consumption. Danalac 

attempts to mimic the nutritional composition of breast milk as closely 

as possible, to try to be a good substitute in such cases.  

Although production of an identical product to breast milk is not 

feasible, Danalac formula manufacturer has been taken every effort to 

mimic the nutrition profile of human breast milk for normal infant 

growth and development. Cow milk has been used as the base, with 

supplemental ingredients added to better approximate the composition 

to human breast milk and to attain health benefits. 

Using high-end technology alongside with novel nutrients and the usage 

of Prebiotics, supports exceptionally the microbiome, and modulate it as 

a result to offer health outcomes to the infants. This may offer 

alleviation of the symptoms of atopy as well as may alleviate allergic 
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inflammation, while increase the bifidus and enhancing faecal 

immunoglobulin (Ig) A levels.  

During the first months of infant life, providing optimal nutrition is 

critical, as the consequences of inadequate nutrition can be very severe.  

Danalac provides the ideal types and amounts of ingredients and ratios 

according to the recommendations provided by WHO, ESPGHAN, CODEX 

and other pediatric health entities to ensure optimal growth and 

development during this critical stage of infant’s life. 

Many infant health hazards can be avoided with the proper selection of 

infant formulae. Some infants do not have enough natural reserves of 

iron to meet their needs. For that reason, the American Academy of 

Pediatrics (AAP) for example, currently recommends that iron-fortified 

formula be used for all infants who are not breastfed, or who are only 

partially breastfed, from birth to one year of age（Pediatrics，2018）. 

Danalac contains a relatively higher content of iron compared to other 

types of formulae and is a great choice in this aspect.  

In general, Danalac is a strongly recommended infant formula where 

breastfeeding is not possible.   

It is also worth to indicate that, Danalac does not contain any GMOs 

(genetically modified organisms), artificial flavours, preservatives, 

colorants, artificial additives, or gluten. Which makes it even more 

recommended as a substitute when breast-feeding is not possible.  
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DANALAC 1 STANDARD 
INFANT FORMULA 

Product specification 

 

 

 

 
 

1. Ingredients     (in decreasing order) 

 
Demineralized whey powder, skimmed milk powder, palm oil, coconut oil, maltodextrin, 

galacto-oligosaccharides, soybean oil, corn oil, calcium carbonate, fructo-oligosaccharides, 

vitamins (L-ascorbic acid, DL-alpha-tocopherol acetate, nicotinamide, D-pantothenate calcium, 

riboflavin, retinyl acetate, pyridoxine hydrochloride, thiamine hydrochloride, folic acid, 

phylloquinone, D-biotin, cholecalciferol, cyanocobalamin), potassium chloride, potassium 

citrate, sodium chloride, calcium salts of orthophosphoric acid, taurine, emulsifier (soy 

lecithin), choline bitartrate, inositol, ferrous sulphate, nucleotides (cytidine-5'-monophosphoric 

acid, uridine-5'-monophosphate disodium salt, adenosine-5'-monophosphoric acid, guanosine-

5'-monophosphate disodium salt, inosine-5'-monophosphate disodium salt), zinc sulphate, L-

Carnitine, antioxidant (ascorbyl palmitate), cupric sulphate, antioxidant (citric acid), potassium 

iodide, manganese chloride, sodium selenite. 

 

Allergen information: contains soy, milk. 

 

 

Does not contain: 

- GMO 

- Flavors 

- Preservatives 

- Colorants 

- Artificial Additives 

- Gluten 

 

 

 

2. Average nutritional composition (calculated) 

 

Nutritional value per Unit per 100g  per 100ml  

Energy kJ/kcal 2135/510 281/67 

Fat g 27.5 3.6 

Saturated fatty acids g 14.4 1.9 

Monounsaturated fatty acids g 7.4 1 

Polyunsaturated fatty acids g 5.7 0.75 

Linoleic Acid mg 5200 700 

α-Linolenic Acid mg 520 70 

Carbohydrates g 53.6 7.1 

Lactose g 44 5.8 

Maltodextrin g 9.6 1.3 

Prebiotics g 3 0.4 

Galacto-oligosaccharides (GOS) g 2.7 0.36 

Fructo-oligosaccharides (FOS) g 0.3 0.04 



DANALAC 1 STANDARD 
INFANT FORMULA 

Product specification 

 

 

Proteins g 10.4 1.4 

Whey protein g 6.2 0.84 

Casein g 4.2 0.56 

Vitamins:    

Vitamin A μg-RE 490 65 

Vitamin D µg 8 1.1 

Vitamin E mg α-TE 8 1.1 

Vitamin K µg 32 4.2 

Thiamine mg 0.38 0.05 

Riboflavin mg 1.2 0.16 

Vitamin B6 mg 0.43 0.06 

Vitamin B12 µg 1.5 0.2 

Niacin mg 4.2 0.55 

Folic Acid µg 90 12 

Pantothenic Acid mg 2.7 0.35 

Vitamin C mg 65 9 

Biotin µg 14 1.8 

Minerals:    

Sodium mg 160 21 

Potassium mg 490 65 

Copper mg 0.37 0.05 

Magnesium mg 45 5.9 

Iron mg 5.3 0.7 

Zinc mg 5.3 0.7 

Manganese mg 0.04 0.005 

Calcium mg 420 55 

Phosphorus mg 225 30 

Iodine µg 80 11 

Chloride mg 318 42 

Selenium µg 10.6 1.4 

Fluoride µg <500 <67 

Choline mg 70 9.2 

L-Carnitine mg 8.5 1.1 

Inositol mg 26 3.4 

Taurine mg 34 4.5 

Nucleotides mg 24.2 3.2 

 

 



DANALAC 2 STANDARD 
FOLLOW-ON FORMULA 

Product specification 

 

 

 

 

 
1. Ingredients     (in decreasing order) 

 
Demineralized whey powder, skimmed milk powder, maltodextrin, palm oil, 

coconut oil, galacto-oligosaccharides, soybean oil, corn oil, calcium carbonate, 

fructo-oligosaccharides, vitamins (L-ascorbic acid, DL-alpha-tocopherol acetate, 

nicotinamide, D-pantothenate calcium, riboflavin, retinyl acetate, pyridoxine 

hydrochloride, thiamine hydrochloride, folic acid, phylloquinone, D-biotin, 

cholecalciferol, cyanocobalamin), potassium chloride, calcium salts of 

orthophosphoric acid, sodium chloride, potassium citrate, ferrous sulphate, taurine, 

emulsifier (soy lecithin), choline bitartrate, zinc sulphate, inositol, nucleotides 

(cytidine-5'-monophosphoric acid, uridine-5'-monophosphate disodium salt, 

adenosine-5'-monophosphoric acid, guanosine-5'-monophosphate disodium salt, 

inosine-5'-monophosphate disodium salt), L-Carnitine, antioxidant (ascorbyl 

palmitate), cupric sulphate, manganese chloride, antioxidant (citric acid), potassium 

iodide, sodium selenite. 
 

Allergen information: contains soy, milk. 

 

 

Does not contain: 

- GMO 

- Flavors 

- Preservatives 

- Colorants 

- Artificial Additives 

- Gluten 

 

 

2. Average nutritional composition (calculated) 

 

Nutritional value per Unit per 100g  per 100ml  

Energy kJ/kcal 2072/495 285/68 

Fat g 24.8 3.4 

Saturated fatty acids g 13 1.8 

Monounsaturated fatty acids g 6.6 0.9 

Polyunsaturated fatty acids g 5.2 0.7 

Linoleic Acid mg 4700 650 

α-Linolenic Acid mg 490 70 

Carbohydrates g 55 7.6 

Lactose g 40 5.5 

Maltodextrin g 15 2.1 

Prebiotics g 2.9 0.4 

Galacto-oligosaccharides (GOS) g 2.6 0.36 

Fructo-oligosaccharides (FOS) g 0.3 0.04 



DANALAC 2 STANDARD 
FOLLOW-ON FORMULA 

Product specification 

 

 

Proteins g 11.5 1.6 

Whey protein g 5.75 0.8 

Casein g 5.75 0.8 

Vitamins:    

Vitamin A μg-RE 500 69 

Vitamin D µg 8 1.1 

Vitamin E mg α-TE 8 1.1 

Vitamin K µg 29 4 

Thiamine mg 0.42 0.06 

Riboflavin mg 1.3 0.18 

Vitamin B6 mg 0.55 0.08 

Vitamin B12 µg 1.8 0.25 

Niacin mg 4.6 0.63 

Folic Acid µg 95 13 

Pantothenic Acid mg 3.6 0.5 

Vitamin C mg 80 11 

Biotin µg 20 2.8 

Minerals:    

Sodium mg 180 25 

Potassium mg 510 70 

Copper mg 0.4 0.06 

Magnesium mg 51 7 

Iron mg 8 1.1 

Zinc mg 6.5 0.9 

Manganese mg 0.06 0.008 

Calcium mg 530 73 

Phosphorus mg 280 39 

Iodine µg 75 10 

Chloride mg 300 41 

Selenium µg 11 1.5 

Fluoride µg <500 <70 

Choline mg 70 9.6 

L-Carnitine mg 8 1.1 

Inositol mg 24 3.3 

Taurine mg 29 4 

Nucleotides mg 23 3.2 

 

 



DANALAC 3 STANDARD 
GROWING-UP FORMULA 

Product specification 

 

 

 

 

 

1. Ingredients     (in decreasing order) 

 
Whole milk powder, maltodextrin, skimmed milk powder, galacto-

oligosaccharides syrup, corn oil, soybean oil, coconut oil, calcium carbonate, 

fructo-oligosaccharides, vitamins (L-ascorbic acid, DL-alpha-tocopherol acetate, 

nicotinamide, D-pantothenate calcium, riboflavin, retinyl acetate, pyridoxine 

hydrochloride, thiamine hydrochloride, folic acid, phylloquinone, D-biotin, 

cholecalciferol, cyanocobalamin), calcium salts of orthophosphoric acid, ferrous 

sulphate, choline bitartrate, inositol, taurine, nucleotides (cytidine-5'-monophosphoric 

acid, uridine-5'-monophosphate disodium salt, adenosine-5'-monophosphoric acid, 

guanosine-5'-monophosphate disodium salt, inosine-5'-monophosphate disodium 

salt), potassium chloride, zinc sulphate, L-Carnitine, emulsifier (soy lecithin), 

potassium citrate, antioxidant (ascorbyl palmitate), cupric sulphate, manganese 

chloride, antioxidant (citric acid), sodium bicarbonate, potassium iodide, sodium 

selenite. 
 

Allergen information: contains soy, milk. 

 

 

Does not contain: 

- GMO 

- Flavors 

- Preservatives 

- Colorants 

- Artificial Additives 

- Gluten 

 

 

2. Average nutritional composition (calculated) 

 
 

Nutritional value per Unit per 100g  per 100ml  

Energy kJ/kcal 1862/443 287/68 

Fat g 14.8 2.3 

Saturated fatty acids g 7.4 1.13 

Monounsaturated fatty acids g 4.1 0.63 

Polyunsaturated fatty acids g 3.3 0.51 

Linoleic Acid mg 3000 460 

α-Linolenic Acid mg 300 50 

Carbohydrates g 61.2 9.4 

Prebiotics g 2.6 0.4 

Galacto-oligosaccharides (GOS) g 2.3 0.36 

Fructo-oligosaccharides (FOS) g 0.3 0.04 

Proteins g 14.9 2.3 



DANALAC 3 STANDARD 
GROWING-UP FORMULA 

Product specification 

 

 

Vitamins:    

Vitamin A μg-RE 620 96 

Vitamin D µg 7 1.1 

Vitamin E mg α-TE 7 1.1 

Vitamin K µg 20 3 

Thiamine mg 1.8 0.28 

Riboflavin mg 1.9 0.3 

Vitamin B6 mg 0.35 0.05 

Vitamin B12 µg 1.3 0.2 

Niacin mg 7.8 1.2 

Folic Acid µg 104 16 

Pantothenic Acid mg 2 0.3 

Vitamin C mg 62 9.5 

Biotin µg 12 1.8 

Minerals:    

Sodium mg 250 39 

Potassium mg 730 112 

Copper mg 0.4 0.06 

Magnesium mg 85 13 

Iron mg 7.8 1.2 

Zinc mg 5 0.8 

Manganese mg 0.1 0.02 

Calcium mg 800 123 

Phosphorus mg 487 75 

Iodine µg 91 14 

Chloride mg 480 74 

Selenium µg 9.7 1.5 

Choline mg 65 10 

L-Carnitine mg 8.4 1.3 

Inositol mg 32 5 

Taurine mg 32 5 

Nucleotides mg 17 2.6 
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