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Supplementary information 

 

1.a) Similarity or dissimilarity of American foods with human milk 

Most of these foods were rich in phosphorous, sodium, potassium and calcium. They also contained vitamin A, B1, B2 and C (Fig.1. panel b). 

But again neither of this foods were similar with human milk or RUTF (Fig.1. panel a). 

 

b) Similarity or dissimilarity of European foods with human milk 

Standardization of European food based on mineral and vitamin content is complex. Therefore, different foods were compared based on macro-

molecular content. The carbohydrate content of these foods/diets were remarkably low. High fat content was marked when compared with other 

food groups (Fig.2. panel b). 

 

 



 

 

 

Fig.1 a) Food tree of common and traditional American foods/diets. Each branch represent CBDM (γ) scaled between [0-100]. Cluster of similar foods with δ < 10 are color 

coded. Human milk or standard RUTF is represented as dotted lines.  b) Boxplot showing log of total dietary contents expressed in mg/100g of foods. Black dot represents the 

median and cyan dots are the outliers. The concentration of the constituents available in human milk is marked with green dots. 



 

 

 

Fig.2 a) Food tree of common and traditional European foods/diets. Each branch represent CBDM (γ) scaled between [0-100]. Cluster of similar foods with δ < 10 are color 

coded. Human milk or standard RUTF is represented as dotted lines.  b) Boxplot showing log of total dietary contents expressed in mg/100g of foods. Black dot represents the 

median and cyan dots are the outliers. The concentration of the constituents available in human milk is marked with green dots 
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2. Selected food and their dietary contents or metabolite levels relative to human milk 

 

Fig.3. Bar plots of six selected foods with 70-76 % of correlation with human milk. Each bar represents relative difference ([log(content in food) – log(content in milk)]) of 

the metabolite level in the food and human milk. 
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Fig.4. Bar plots of six selected foods with 70-73 % of correlation with human milk. Each bar represents relative difference ([log(content in food) – log(content in milk)]) of 

the metabolite level in the food and human milk. 



 

 

3. Infants nutritional demands and feeding 

 

 

Fig.5a.  Daily nutritional requirements of healthy infants of age 0-6 months. Data source ( https://wicworks.fns.usda.gov/wicworks/Topics/FG/CompleteIFG.pdf) 

 

 

https://wicworks.fns.usda.gov/wicworks/Topics/FG/CompleteIFG.pdf
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Fig.5b. Daily nutritional requirements of healthy infants of age 7-12 months. Data source ( https://wicworks.fns.usda.gov/wicworks/Topics/FG/CompleteIFG.pdf) 

 

 

 

 

https://wicworks.fns.usda.gov/wicworks/Topics/FG/CompleteIFG.pdf
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4. Tissue composition and growth  

As discussed in the main text, the growth of a tissue is a function of its cellular content or biomass, which comprises of macro and micro molecules1.  

4.a) Estimation of growth coefficients of Adipocyte (Fat cells) 

The macromolecular composition of adipocyte was measured in several studies 2-5. Biopsy of human adipocytes in normal, lean and obese subjects 

were obtained and analyzed for water, fat, protein, potassium and sodium contents3. Davidson et al.,6 stated that, the number of fat storing cells are 

strictly limited; with the increase of fat contents the adipocytes were distended. Other studies contradicted with the hypothesis, therefore showed 

the significance of increase in number of fat cells with the increase of  cellular contents3. In case of lack of experimental data, this stands as an 

approximation for estimation of adipocyte content/biomass with different body weights. Thomas et.al 3, established the relationship between weight 

of adipocytes and macromolecular contents3 ; there was an increase in fat content of adipocytes with the increase in body weight. Bodbar et al., 1 

obtained the total macro and micro molecular contents of adipocyte and estimated the chemical composition.  

To the best of our knowledge, no experimental data about the chemical composition of infant’s adipocyte at micro molecular level are available. 

Only fatty acid profiling of adipocytes were performed in Spanish infants7.Accumulating all the findings, data and body composition of the infants8-

10, we derived the adipocyte biomass and thereby formulated the growth equation (eq.1). Estimation of biomass, chemical composition formulae 

were obtained from Forster et al.,11. The g/g % of the compounds were converted to mmol/gDW of Tissue normalized for water contents. The 

growth of adipocytes is given by: 

Gadipocyte = 2.7037e-05 alanine + 1.2858e-05 arginine + 2.899e-05 asparagine + 2.8792e-05 aspartate + 5.3838e-06 cysteine + 3.5517e-05 glutamate + 3.5517e-05 glutamine + 

4.1157e-05 glycine + 5.9162e-06 histidine + 1.3213e-05 isoleucine + 2.6209e-05 leucine + 1.7157e-05 lysine + 4.0033e-06 methionine + 1.201e-05 phenylalanine + 2.0549e-

05 proline + 1.7078e-05 serine + 1.4731e-05 threonine + 1.2838e-05 tryptophan + 8.0264e-06 tyrosine + 1.8833e-05 valine + 6.382 PC-LD pool + 3.7241 PE-LD pool + 0.21052 

PS-LD pool + 0.041929 lauric acid + 0.079666 myristic acid + 0.49057 palmitate + 0.081762 stearate + 0.27464 linolenate + 0.050005 DNA + 0.0039491 RNA + 4.0524 ATP 

=> Biomass + 4.0524 ADP + 4.0524 H+ + 4.0524 Pi + 0.000891 PPi.  eq.(1) 
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Fig.6. Bar plot of growth coefficients of adipocytes or the molecular content in mmol/gDW/Tissue normalized for water contents. PC-LD, PE-LD,PS-LD pool denotes phos-

phatidyl choline, phosphatidyl ethanolamine and phosphatidyl serine pools respectively. 

 

4.b) Estimation of growth coefficients of Myocyte (Skeletal Muscle) 

Different techniques were used to measure the chemical composition of the myocyte 12-17. Bordbar et al., estimated the biomass composition of 

human myocyte1. In a clinical trial, phospholipid profiles of skeletal muscle have been measured in Spanish infants at infancy and early childhood7. 
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No experimental data about the chemical composition of infant’s myocyte at micro molecular level are available till date. All these data and findings 

were used to estimate the growth coefficients of myocytes which is shown in Fig.7. The growth equation of myocyte is given by eq.(2). 

Gmyocyte=  0.5222 alanine + 0.25874 arginine + 0.00060172 asparagine + 0.65329 aspartate + 0.00017192 cysteine + 0.011218 glutamate + 0.84601 glutamine + 0.57864 glycine 

+ 0.14699 histidine + 0.25573 isoleucine + 0.49904 leucine + 0.48288 lysine + 0.10758 methionine + 0.19362 phenylalanine + 0.31427 proline + 0.30185 serine + 0.32445 

threonine + 4.298e-05 tryptophan + 0.1249 tyrosine + 0.3618 valine + 0.0011503 cholesterol + 0.00083433 PE-LD pool + 0.0014855 PC-LD pool + 0.00029914 PI pool + 

0.00010936 PS-LD pool + 0.013037 myristic acid + 0.25807 palmitate + 0.2461 stearate + 0.25541 linolenate + 0.074703 DNA + 0.17173 RNA + 0.17523 glycogen + 8.9937 

ATP => Biomass + 8.9937 ADP + 8.9937 H+ + 8.9937 Pi + 0.0705 PPi.   eq.(2) 

 

Fig.7. Bar plot of growth coefficients of myocyte or the molecular content in mmol/gDW/Tissue normalized for water contents. PC-LD, PE-LD,PS-LD pool denotes phospha-

tidyl choline, phosphatidyl ethanolamine and phosphatidyl serine pools respectively. 
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4.c) Estimation of growth coefficients of Hepatocyte (Liver cells) 

To the best of our knowledge chemical composition of infant’s liver has not been reported. Bordbar et al., derived and estimated the biomass 

composition of human hepatocytes1. Chemical analysis of miniature pig liver model18 also gives an opportunity to characterize the molecular 

contents as a proxy for infant’s hepatocyte. The growth of the liver is proportional to age of the infants19 irrespective of gender. Thus, weight of 

liver was extrapolated from the body weight and gender20. All these data were used to estimate the growth coefficients of hepatocyte. Growth of 

hepatocyte is given by eq.(3). 

 

Ghepatocyte = 0.0061568 alanine + 4.81e-05 arginine + 0.0006253 asparagine + 0.035931 aspartate + 6.253e-05 cysteine + 0.0087061 glutamate + 0.0099086 glutamine + 0.007215 

glycine + 0.0014911 histidine + 0.0001924 isoleucine + 0.0005772 leucine + 0.000481 lysine + 9.62e-05 methionine + 0.0001924 phenylalanine + 0.00093314 proline + 

0.001924 serine + 0.0010582 threonine + 4.81e-05 tryptophan + 0.0002886 tyrosine + 0.0006253 valine + 0.002686 lauric acid + 0.0068322 myristic acid + 0.010071 palmitate 

+ 0.007187 stearate + 0.017842 linolenate + 0.06015 cholesterol + 0.025041 PI pool + 0.1394 PE-LD pool + 0.044751 PS-LD pool + 0.14045 PC-LD pool + 0.16887 glycogen 

+ 0.5668 DNA + 1.6654 RNA + 26.4191 ATP => Biomass + 26.4191 ADP + 26.4191 H+ + 26.4191 Pi + 0.1431 PPi                

eq.(3) 
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Fig.8. Bar plot of growth coefficients of hepatocytes or the molecular content in mmol/gDW/Tissue normalized for water contents. PC-LD, PE-LD,PS-LD pool denotes phos-

phatidyl choline, phosphatidyl ethanolamine and phosphatidyl serine pools respectively. 
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