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Abstract
Harmonization of standards is the key task for regulators across the world, mainly, for processed foods. Every country has initiated the process of adopting the harmonized codes (Food Code System) for processed foods. In India, FSSAI has also been up-to-date with global trends in food industry. Capability building projects are initiated to remain in sync with emerging needs. For harmonization, FSSAI has divided processed foods in 18 categories, based on: a) origin of raw food, b) type of raw food, c) process employed for production and d) type of processed food. Category 1 to 17 are for products, well defined. All other products which could not be categorized so clearly are listed together as 18th category which is designated as category 99. The present study deals with a comparison of standards being adopted by different countries for Infant milk powder. For this, regulations of FSSAI, EU and USFDA were studied. From the study, it is evident that there remains a lot of gap areas which need to be bridged in order to ensure that the consumers across the world get quality food of same standards. Recent publications show that manufacturers of infant milk formula have been adopting practices that are not as per guidelines of WHO. The outcome of this study will be useful for all stakeholders of processed food (infant milk formula). In India, there are a large number of products of this category in the market, the manufacturers and consumers will benefit from findings of this study. 
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INTRODUCTION
Harmonization of Standards involve several activities that have to be undertaken prudently by regulators, across the world. This would involve a) Categorization and Coding of processed foods as per Food Code system (FCS), b) notifying regulations for: Quality standards of processed foods; labelling, packaging of processed foods; recall and emerging food safety risks. FCS has four levels of coding process for different products: a) Level-1 states main category, b) Level-2 states subcategory under main category, c) Level-3 states sub-sub category under sub category and d) Level 4 also states sub-sub category under level 3, in order to provide clear approach for the food regulators and stakeholders. Also, FCS must categorize food products so as to club similar products under same category since food itself is so diverse and unless categorized well, it is very difficult to exchange data on foods for global markets. Regulator of each country is supposed to undertake capability building projects necessary for being able to decide minimum standards of quality of processed foods as per CODEX, after adopting FCS. It must be ensured that the set standards are harmonized so that no issues pertaining to quality as well as safety of foods arise, when foods are traded, globally [1]. 
All foods whether fully or partially processed must be safe for human consumption. If the product is meant for infants, special attention is given to parameters related to health safety. Not only the composition but also the contaminants and adulterants are the key concerns in this case. Parameters such as packaging and labelling requirements and nutritional values should also be decided ensuring food safety. Countries have set certain standard values for the above-mentioned requirements for infant milk formula, covering all aspects of food safety. As per FCS, foodstuffs intended for particular nutritional uses fall under the main category 13th under which a sub category 13.1 includes infant formula, follow up formula and formula for special medical purposes for infants. On further categorization of category 13.1 infant formula appears under 13.1.1 and follow up formula appears under 13.1.2. It will be in the interest of consumers as well as the manufacturers that research studies are conducted to assess whether the processed foods available in the market are in compliance with the specified standards and also that the latter are harmonized. Countries like EU, USA etc. specify the limits of food safety parameters so stringent that it becomes difficult for exporters from developing countries to comply with them. Exporters to these countries must be aware of the standards adopted regulators of importing countries. The same must be applicable when the processed foods from developed world are exported to developing countries. Thus, it becomes essential for regulators in India to have data about the quality norms and standards adopted by regulators of other countries. Present case study compares standards of US and EU with those of India for infant milk formula (IMF) to assess whether they are harmonized? [1]. This study is relevant also because of the recent publications of Lancet bringing out the areas of concern about IMF which have become a popular product, thanks to industrialization and urbanization. Manufacturers of IMF adopt practices to market their products in a manner that even the healthy mothers start feeding their infants with such substitutes rather than breast-feeding them. In spite of several findings, brought out by WHO that the breast-feeding is the best for health, growth and immunity to diseases, IMF has grown into a big industry sector. 
The World Health Assembly approved [2,3] the International Code of Marketing of breast-milk substitutes. This Code defined standards made with a purpose to stop marketing of milk formula and asked for a law covering the following: a) forbidding of advertisements of milk formula to public, providing free samples to mothers and to health care workers and unsubstantiated scientific claims b) stating clearly that promotion of milk formula in health care systems not allowed and c) outlawing of scientific meetings by industries for selling Commercial Milk Formula (CMF). This Code represented an expression of the collective will of governments to ensure the protection and promotion of breast-feeding. However, only 32 countries incorporated the law and got legal measures aligned with the code, 41 countries adopted legislation somewhat aligning with the Code and 50 countries have no legal measures at all. Since the law was not followed everywhere the Code is violated without penalty. 
This Code was to deal with scandals (in 1970s) by a Swiss company that aggressively marketed their product because of which women started abandoning breast-feeding, in favour of formula. 
The Chinese milk scandal (2008) of adulteration of infant milk by melamine, resulting in deaths of infants. In 2016, World Health Assembly prompted all its members again to implement the law in its original form, because the same was highly significant even in present scenario. and not implemented, until date, by all. [9,10,11,12].
Recently, three papers published in Lancet highlighted that marketing strategies by manufacturers of CMF, in order to sell their products influenced the beliefs of mothers, causing reduction in practice of breastfeeding. In order to increase the sales of CMF, these industries made false claims such as increase in IQ level, enhanced sleep of infants and mothers at night, superior brain growth etc. The sales of CMF increased from US$1·5 billion in 1978, to US$55·6 billion in 2019. Less than 50% of infants are breastfed globally leading to economic losses of ~ US$350 billion each year. while CMF industry generated revenues of about $55 billion annually [4,5,6,7,8]. 

MATERIALS AND METHODS
Methodology: Infant milk powder samples of different brands of the product from India, EU and USA were procured for this purpose. The details given on the label were studied. The regulations of FSSAI (India), EFSA (EU), USFDA (USA) and Codex were taken from the published literature and were compared to understand the differences. 
Table-1: Survey of Different Brands of each Regulation 
	S.No
	India (FSSAI)
	EU (EFSA)
	USA

	1
	Nan Pro-1 
	Danalac Goat Organic
	Baby’s Only Organic

	2
	Lactogen
	Meyenberg Goat Milk
	Organic Premium Formula (Infant Formula with Iron Milk based powder)

	3
	Enfamil Farex
	Kabrita
	Non-GMO Organic Sensitive Formula

	4
	Dexolac Nutricia
	SMA
	Organic Dairy Infant Formula with iron

	5
	Farex Infant Formula
	Holle
	Happy Baby Organic
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Figure 1: Pictures of Infant Formulas Samples, Manufactured in India. 
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  Figure 2: Pictures of Infant Formulas Samples, Manufactured in EU Countries.
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Figure 3: Pictures of Infant Formula Samples, Manufactured in United States of America.
RESULTS AND DISCUSSIONS:
Before proceeding further, let us have a look at the way the three regulatory agencies, under study, have defined an infant milk, 
As per FSSAI: a) “Infant milk food” means a breast-milk substitute specially manufactured to meet the nutritional requirements of infant, b) “Infant formula” means a breast milk substitute specially manufactured product based on milk of cow or buffalo or mixture thereof and other ingredients which have been proven to be suitable for infant feeding, to meet the nutritional requirements of infant and c) “Follow-up formula” means a food intended for use as a liquid part of the complementary diet for infants when prepared in accordance with instructions for use [12].
From the definitions as per FSSAI as stated above, it is evident that: the infant milk food is a substitute for breast milk while an infant formula is a product based on milk of cow or buffalo. The follow up formula is meant to be a complementary diet. It can be said that the infant milk food and Infant formula are both either the milk or derived from milk, whereas, the follow up formula may or may not be based on or derived from milk [18,19].
As per EFSA, infant foods are only of two types unlike FSSAI having three different types. The first type known as Infant formula is defined as food intended for use by infants during the first months of life and satisfying by itself the nutritional requirements of such infants until the introduction of appropriate complementary feeding. The second type known as Follow on formula is given to infants after complimentary feeding is introduced in their diet, which includes liquids.
 EFSA claims nutrition which wholly satisfies infants requirements is in processed food only before they start taking complementary food. According to EFSA Infant formula is manufactured from cow or goat milk proteins or protein hydrolysates. This is because this specific formula manufactured from protein hydrolysates reduces the risk of developing allergy to the milk proteins in infants [14].
The definition as per US FDA is as follows. 
Special dietary food for infants which has all the nutrients of human milk and is a complete substitute is defined as Infant Formula.
Comparing the Salient Features Observed: Marking and Highlighting the Differences in the description of definition in the Regulation
a) FSSAI is not emphasizing this being a processed food, it says it is a product.  That does not mean product can’t be a processed food but it is at the same time also leaving scope for unprocessed product whereas in the EFSA regulation, it clearly highlights and emphasize the infant formula and follow on formula to be a processed food. On the other hand, the US FDA neither talks about a product nor processed food rather it is a special dietary food used by infants. 
b) As per FSSAI, milk of cow or buffalo or mixture is allowed while EFSA allows milk of cow and goat in its different infant milk formulas. On the other hand, the US FDA talks about simulant of human milk. 
As per FSSAI product has been prepared based on cow milk or buffalo milk or their mixture whereas as per EFSA it is manufactured from cow or goat milk proteins or protein hydrolysates, it does not include the term milk in it. Similarly, as per US FDA whey protein is being used in the formulation.
c) FSSAI mentions the word ingredient in the regulation but EFSA doesn’t specify this term in its description. On the other hand, the US FDA defines it to be complete or partial substitute of human milk.
d) EFSA says that infant formula is the foodstuff which wholly satisfies the nutritional requirements of infants. FSSAI in its labelling regulations restricts the use of word ‘COMPLETE FOOD, HEALTH FOOD, ENERGY FOOD, FULL PROTEIN FOOD and HEALTH SUPPLEMENT’. However, the US FDA defines it as a complete or partial substitute of milk. 
Now, comparing the compositional requirements as described by FSSAI, EFSA and US FDA. Table-1 describes requirement limits for various parameters of Infant Milk, Infant Formula, Follow Up and Follow on Formula as per FSSAI, EFSA and US FDA. 
Table-2:  Requirements or Limits of Infant Formula and Follow up formula as per FSSAI, EFSA and US FDA [12,13,14,16].
	S. No
	Parameter
	India (FSSAI) 
	European Union (EFSA)
	US FDA

	
	
	Infant Milk; Infant formula; Follow Up formula
	Infant formula and Follow On formula
	Infant Formula

	1.
	Total ash, % by weight, NMT
	8.5
	Protein source 
Cow’s milk is demineralized in the presence of enzymes (chymosin) which led to precipitation of casein to get whey protein and it consists of the following. 
(a) Whey protein isolate which was free from 63% caseino glycol macro peptide, 95% of dry matter (protein content) , ash content (maximum 3%) and denatured protein (less than 70%)
(b) Whey protein concentrate (37% sweet) consisting of 87% dry matter (minimum protein content), denatured less than 70% and ash content (maximum 3.5%)
	Not mentioned

	2.
	Protein 
	Infant Milk: Total milk protein 
(N X 6.38): Min 2.5g/100 Kcal, Max NA
Infant formula: Total protein 
(N X 6.25) 2.1 g/100 Kcal Min, 3.4 g/100 Kcal Max
Follow Up formula
3 g/100 Kcal Min, Max NA


	Protein content is calculated as nitrogen content multiplied with a factor of 6.25
Manufactured from cow or goat milk proteins
1.8 g/100 Kcal Min, 2.5 g/100 Kcal Max
Manufactured from soya protein isolates alone or in a mixture with cow’s milk or goats milk protein
2.25 g/100 Kcal Min, 2.8 g/100 Kcal Max
Manufactured from protein hydrolysates 
1.86 g/100 Kcal Min, 2.8 g/100 Kcal Max
	Min 1.8 g/100Kcal
Max 4.5 g/100Kcal

	3.
	Total Fat content
	Infant formula: Min 3.8 g/100 Kcal, Max 5.3 g/100 Kcal
Follow up: Min 3g/100 Kcal, 
Max 6g/100 Kcal
	
	Min 3.3 g/100Kcal
Max 6 g/100Kcal

	a
	Trans fat, % by weight, max
	3 
	3 
	Not mentioned

	b
	Docosahexaenoic acid
	Min 0.2 %, Max 0.5 %
	Min 20 mg/100 Kcal, Max 50 mg/100 Kcal
	Not mentioned

	c
	Milk fat 
	Infant Milk: Min 3.8 g/100 Kcal; 
Infant Formula: Min 2.5 g/100Kcal
	Not Mentioned
	Not mentioned

	d
	Lipids
	Not mentioned
	Min 4.4 g/100 Kcal, Max 6 g/100 Kcal
	Not mentioned

	e
	Erucic Acid
	 Infant Milk: NA;
Infant Formula: Max 0.2 g per 100 Kcal
	NMT 1% of total fat
	Not mentioned

	f
	Linoleic acid
	Infant Milk: NA; 
Infant Formula: Min 0.3 g/100 Kcal, Max 1.5
	Min 500 mg/100 Kcal, 
Max 1200 mg/100 Kcal
	Min 300 mg/100Kcal, Max--

	g
	Alpha-Linolenic acid
	Infant Milk: NA; 
Infant Formula: Min 53.2 mg/100 Kcal, Max NA
Follow up: NLT 300 mg/100Kcal
	Min 50 mg/100 Kcal, 
Max 100 mg/100 Kcal
	Not mentioned

	h
	Sum of lauric and Myristic acid of total fatty acids
	Infant Milk: NA; 
Infant Formula: Max 4.25 g per
100 Kcal
	Not Mentioned
	Not mentioned

	i
	Polyunsaturated acids
	Not mentioned
	NMT 2% of total fat
	Not mentioned

	j
	Archidonic acid
	Not mentioned
	NMT 1% of total fat
	Not mentioned

	k
	Eicosapentaenoic acid
	Not mentioned
	NMT DHA content
	Not mentioned

	l
	Phospholipids
	Not mentioned
	NMT 2g/L
	Not mentioned

	4.
	Carbohydrate, g/100Kcal
	Infant Milk: Min 9.6, Max 14.9 
Infant formula: Min 9.6, Max 14.9
Follow up formula: The product shall contain nutritionally available carbohydrates suitable for feeding in such quantities so as to adjust the product to the energy density as 100 ml of ready to use formula as prepared according to the instructions should provide 60 to 85 Kcal of energy.
	Min 9, Max 14

	Carbohydrate  content = {total weight of food - (Crude protein +total fat + moisture + ash)}

	5.
	Energy, Kcal/100 ml
	Min 60, Max 70
	Min 60, Max 70
	Not mentioned

	6.
	Taurine, max
	Infant Milk & Infant formula: Optional ingredient
Follow up formula: 12.75 mg/100g
	Optional: NMT 12 mg/100 Kcal
	Not mentioned

	7.
	Folic acid, µg/100 Kcal
	Min 3.2, Max 10.6
	Folate (µg DFE) : Min 15, Max 47.6
	Min 4, Max---

	8.
	Inositol, mg/100 Kcal
	Optional Ingredient
Follow up formula: Max 8.5
	Infant formula: Min 4; max 40
Follow On: Not Mentioned
	Min 4, Max---

	9.
	Minerals
	Mineral substances (Infant formula manufactured from 
cow’s milk or goat milk proteins or protein hydrolysates)
	Minerals

	a
	Sodium, mg/100 Kcal
	Min 19.10, Max 63.8
	Min 25, Max 60
	Min 20, Max 60

	b
	Potassium, mg/100 Kcal
	Min 63.82, Max 191.48
	Min 80, Max 160
	Min 80, Max 200

	c
	Chloride, mg/100 Kcal
	Min 53.2, Max 170.2
	Min 60, Max 160
	Min 55, Max 150

	d
	Calcium, mg/100 Kcal
	Infant Milk: Min 53.2, Max 106.4;
Infant formula: Min 53.2, Max 148.9; Follow up formula: Min 86.2, Max 170.2
	Min 50, Max 140
	Min 60, Max -

	e
	Phosphorus, mg/100 Kcal
	Min 26.6, Max 106.4
Follow up formula: Min 57.45, Max 106.4
	Min 25, Max 90
Min 30, Max 100
	Min 30, Max--

	f
	Calcium: Phosphorus Ratio
	Min 1:1; Max 2:1
	Shall not be less than 1 nor greater than 2. 
	Shall not be less than 1.1 nor greater than 2.0

	g
	Iron, mg/100 Kcal
	Min 0.6, Max 1

	a) If infant formula is manufactured from proteins or protein hydrosylate’s of cow’s milk or goat’s milk, the values should lie between 0.3 and 1.3 
b) If it is manufactured from soya proteins isolate or mixture of cows or goats milk proteins, then the values should lie between 0.45 to 2.0
c) Similarly, if manufacture of follow on formula is from cow’s milk, goat milk proteins or protein hydrosylates then the values should lie between 0.6 and 2.0
Follow on formula manufactured from soya protein isolates alone or in mixture with cows' milk or goats' milk proteins
-Min 0.9, Max 2.5
	Min 0.15, 
Max 3


	h
	Zinc, mg/100 Kcal
	Min 0.5, Max 1

	Min 0.5, Max 1 
Follow on formula manufactured from soya protein alone or in mix
Min 0.75, Max 1.25
	Min 0.5, Max-

	i
	Magnesium, mg/100 Kcal
	Min 6.4, Max 8.5
	Min 5, Max 15
	Min 6, Max--

	j
	Copper, μg/100 Kcal
	Min 34, Max 100
	Min 60, Max 100
	Min 60, Max--

	k
	Iodine, μg/100 Kcal
	Min 19.10, Max 25.5
	Min 15, Max 29
	Min 5, Max 75

	l
	Selenium, μg/100 Kcal
	Min 1, Max 3.6
	Min 3, Max 8.6
	Min 2, Max 7

	m
	Manganese, μg/100 Kcal
	Min 1, Max 106.4
Follow up formula: Min 1, Max 10.6
	Min 1, Max 100
	Min 5, Max--

	n
	Molybdenum, μg/100Kcal
	Optional Ingredient
	Optional Ingredient: 
Prepared from proteins of cow milk, goat milk or protein hydrosylates, molybdenum should be maximum 14 μg/100 Kcal. Min NA, Max 14
	Not mentioned

	o
	Fluoride, μg/100 Kcal
	NA
	Optional:  Min NA, Max 100
	Not mentioned

	10.
	VITAMINS

	a
	Vitamin A (μg-RE/100 Kcal)
	Min 75, Max 85
	Min 70, Max 114
	Min 75, Max 225

	b
	Vitamin D (μg /100 Kcal)
	Min 11, Max 2.1
	Min 2, Max 3
	Min 1, Max 2.5

	c
	Vitamin E, mg/100 Kcal
	Min 0.5, Max 1.3
	Min 0.6, Max 5
	Min 0.47, Max--

	d
	Vitamin K, (μg /100 Kcal)
	Min 1.6, Max 3.2
	Min 1, Max 25
	Min 4, Max---

	e
	Thiamine, (Vitamin B1) (μg /100 Kcal)
	Min 42.6, Max 63.8
	Min 40, Max 300
	Min 40, Max--

	f
	Riboflavin, (Vitamin B2) (μg /100 Kcal)
	Min 85.1, Max 425.5
	Min 60, Max 400
	Min 60, Max --

	g
	Niacin, (Vitamin B3) mg /100 Kcal
	Min 0.8, Max 1.2
	Min 0.4, Max 1.5
	Min 0.25, Max---

	h
	Pantothenic acid, (Vitamin B5) mg /100 Kcal
	Min 0.4, Max 2.1
	Min 0.4, Max 2
	Min 0.3, Max--

	i
	Vitamin B6/Pyridoxine, (μg /100 Kcal)
	Min 21.3, Max 85.1
	Min 20, Max 175
	Min 35, Max --

	j
	Biotin, (Vitamin H) (μg /100 Kcal)
	Min 1.6, Max 10.6
Follow up formula: Min 1.6, Max 3.2
	Min 1, Max 7.5
	Min 1.5, Max--

	k
	Vitamin B12, (μg /100 Kcal)
	Min 0.05, Max 0.1
	Min 0.1, Max 0.5
	Min 0.15, Max---

	l
	Vitamin C, mg /100 Kcal
	Infant milk, Infant formula: 
Min 5.3, Max 8.3
Follow up formula: Min 5.3, Max 8.5
	Min 4, Max 30
	Min 8, Max--

	
	Others

	11.
	Choline, mg/100 Kcal
	Min 6.8, Max NA
	Infant formula: Min 25, Max 50
Follow On: NA
	Min 7, Max-- (Required for non-milk based infant formulas)

	12.
	L-Carnitine, mg/100 Kcal
	Optional Ingredient
	Shall be At least 1.2 mg (Manufactured from cow milk protein goat milk protein, soya protein isolates or in mixture)
	Not mentioned

	13.
	Essential Amino Acid, mg/100 Kcal
	Follow up Formula: Min 0.19
	Amino Acid List in Table 3
	NA


Also, FSSAI mentions some ingredients as optional ingredients which can be added in Infant milk or Infant formula. Table-2 mentions all those parameters which are not given as optional ingredients in EFSA.
Table-3: Optional parameters or limits of Infant milk and Infant Formula as per FSSAI [13] 
	S. No
	Parameter
	India (FSSAI) Infant milk, Infant formula

	
	
	Minimum
	Maximum

	1
	Carotenes, mg/100g or ml
	0.025
	NA

	2
	Amino acids (L form), mg/100g or ml
	0.9
	NA

	3
	Non protein nitrogen, mg/100g or ml
	17
	NA

	4
	Nucleotides, mg/100g or ml
	1.17
	NA

	5
	L-carnitine, mg/100g or ml
	1.13
	NA

	6
	Lactalbumin, mg/100g or ml
	140
	NA

	7
	Lactoferrin, mg/100g or ml
	30
	NA

	8
	Lysozyme, mg/100g or ml
	80
	NA

	9
	Glucosamine, mg/100g or ml
	70
	NA

	10
	Inositol, mg/100g or ml
	3
	NA

	11
	Citric acid, mg/100g or ml
	35
	NA

	12
	Cholesterol, mg/100g or ml
	8.8
	NA

	13
	Fucose, mg/100g or ml
	130
	NA

	14
	Lipid phosphorus, mg/100g or ml
	0.7
	NA

	15
	Prostaglandins
	PGE 15, PGF 40
	NA

	16
	Taurine, mg/100g or ml
	NA
	60

	17
	Molybdenum, μg/100 g or ml
	7.5
	50

	18
	Chromium, μg/100 g or ml
	7.5
	50


 Table-4: Indispensable and Conditionally Indispensable Amino Acids in Breast Milk as per EFSA [14]
A. Infant formula and follow-on formula manufactured from cows' milk or goats' milk proteins & from soya protein isolates, alone or in a mixture with cows' milk or goats' milk proteins as per EU [15]
	S. No.
	Amino Acid
	Requirement, mg/100Kcal

	1
	Cysteine
	38

	2
	Histidine
	40

	3
	Isoleucine
	90

	4
	Leucine
	166

	5
	Lysine
	113

	6
	Methionine
	23

	7
	Phenylalanine
	83

	8
	Threonine
	77

	9
	Tryptophan
	32

	10
	Tyrosine
	76

	11
	Valine
	88


B. Infant formula and follow-on formula manufactured from protein hydrolysates as per EU [4].
	S. No
	Amino Acid
	Requirement, mg/100Kcal

	1
	Arginine
	69

	2
	Cysteine
	24

	3
	Histidine
	45

	4
	Isoleucine
	72

	5
	Leucine
	156

	6
	Lysine
	122

	7
	Methionine
	29

	8
	Phenylalanine
	62

	9
	Threonine
	80

	10
	Tryptophan
	30

	11
	Tyrosine
	59

	12
	Valine
	80

	13
	L-carnitine
	1.2


Mentioning and highlighting the differences in the above nutritional requirements, it was observed that: 
a) Taurine is an optional ingredient for Infant milk and Infant Formula in FSSAI and its max value is 60 mg/100 g, for Follow up formula its value is 12.75 mg/100g. In EU, it is also an optional parameter, its specified value for Infant Formula and Follow on Formula is 12 mg/100 Kcal. While, the US FDA doesn’t mention about this parameter.
b) Choline has a minimum limit of 6.8 mg/100 Kcal but upper limit is not mentioned in FSSAI whereas EFSA has minimum limit of 25 mg/100 Kcal and max limit as 50 mg/100 Kcal. Also, US FDA mentions its minimum value as 7 mg/100 Kcal and maximum value is not specified. It is observed that there is a wide variation in the limits of choline in these regulations. 
c) Looking at the mineral values, it is observed that the value of calcium varies in three types of infant food in these regulations. The reason might be growing needs and requirements of different age groups of infants. However, calcium phosphorus ratio is found in a similar ratio in these regulations.
d) The maximum value of iron is 1 mg/100 Kcal in FSSAI whereas it is 2 mg/100 Kcal in EU. Also, it is observed that there is a wide variation in iron value when it is compared with US-FDA in terms of maximum and minimum limits (Minimum: 0.15 mg per 100 Kcal, Maximum: 3 mg/100Kcal). The reason could be the different geographical conditions, temperature variations and the nutritional requirements of different age groups of infants of these countries.
e) Fluoride is not mentioned in FSSAI and the US FDA. In EU, it is an optional parameter and its maximum value is mentioned as 100 μg/100 Kcal. The reason might be fluoride is naturally present in water and food. In countries like India, it is naturally present in drinking water, so it is not required. Also, excess of fluoride is dangerous in case of infants. According to the medical experts, excess fluoride is not advisable.  
f) Also, values of iodine and selenium widely varies in FSSAI, EFSA and US FDA. 
g) Molybdenum is an optional ingredient in FSSAI and defines minimum and maximum values as 7.5 and 50 μg/100 g in Infant Milk and Infant Formula but EU only mentions maximum value of 14 μg/100 Kcal in Follow on Formula while Infant formula doesn’t specify any limit.
h) EU has listed Amino acids in Annexure III. In FSSAI, Essential amino acid value for Follow Up Formula is set as 0.19 mg/ 100 Kcal. Also, in FSSAI, L form of amino acid is mentioned in optional ingredient for Infant formula which is specified as 0.9 g/100g or 100 ml. While, US FDA has not mentioned such optional ingredient.
i) In FSSAI, source for DHA and ARA is from algal and fungal oil, whereas in EU and US FDA one of the sources is fish oil other than algal and fungal oil. DHA/ARA has been found to contain in the respective formulas however it is not a labelling requirement as per USFDA while EU and FSSAI has clearly mentioned it.
 j) Fat content in terms of trans-fatty acids, milk fat and total fat has not been found in harmonization or clearly distinguished with their defined limits amongst the three regulations.
Labelling and Packaging
Now, there are guidelines for packaging and labelling of infant milk products. The regulation covers the rules for packaging: packaging material, labels, font size etc. to be printed for labelling declarations. Thus, bringing into limelight some of the differences of FSSAI, EFSA and US FDA requirements of labelling packaging. Table 4 includes specific labelling requirements for infant milk food as per FSSAI, the EFSA and the US FDA.
Table 5: Specific Labelling Requirements for Infant Milk Food as per FSSAI, EU and US FDA [12,15,16,17]
	India (FSSAI)
	EU (EFSA)
	US FDA 

	"IMPORTANT NOTICE"
1). a) Text shall be in Central Panel of each infant milk substitute or infant food container, letters used should not be less than 5 mm. 
b) The color of the text printed or used shall be different from that of the background of the label, container as the case may be. 
c) A statement that infant milk substitute or infant food should be used only on the advice of a health worker.
	"IMPORTANT NOTICE"
1) A statement concerning the superiority of breast feeding; 


a) A statement recommending that the product be used only on the advice of independent persons having qualifications in medicine, nutrition or pharmacy, or other professionals responsible for maternal and child care.
	One of the following statements shall appear on the principal display panel
1) The statement “Infant Formula with Iron” if the product contains 1 mg or more of iron in a quantity that supplies 100 Kcal when prepared in accordance with label directions.
2)The statement “Additional Iron may be necessary” if product contains less than 1 mg
A label of “AS DIRECTED BY PHYSISIAN” is present which means parents should consult their doctors before going for this product. 

	
d) A label “MOTHERS MILK IS BEST FOR YOUR BABY” indicates that substitutes should be given after 6 months and up to two years of age only until very much required. 

	Infant Formula: A statement mentions if a infant is not breastfed, substitute is available which is appropriate for nutrition purpose  
Follow-on Formulae: Another statement claims above 6 months infants can use the substitutes not below that.   
	

	iv) “Warning/ Caution: Careful and hygienic preparation is most essential for health. Also, more scoops will not help as concentrated feed will not provide sufficient water. Instructions given on the label is about usage of number of scoops and dilution. It should be adequate enough to fulfil the requirements of infant, for instance, If diluted more, it will not provide adequate nutrition and if in a concentrated form, quantity of water will be less.
a warning that infant milk substitute or infant food is not the sole source of nourishment of an infant
Instruction for use of measuring scoop and the quantity per scoop (scoop to be given with pack).
The storage condition specifically stating “store in a cool and dry place in an air tight container” or after opening use the content within the period mentioned or the expiry date whichever is earlier.
The container of infant milk substitute meant for infants with allergy to cow’s /buffalo’s milk protein or soy protein or label shall indicate “HYPOALLERGENIC FORMULA” in capital letters & statement “TO BE TAKEN UNDER MEDICAL ADVICE”.
Batch No, Month and Year of its manufacture and expiry date
Declaration to be surrounded by line: There shall be a surrounding line enclosing the declaration where the words “unsuitable for babies” are required to be used.
Distance of surrounding line: The distance between any part of the words “unsuitable for babies” surrounding the line enclosing these words shall not be less than 1.5 mm
The containers of infant milk substitute meant for (premature baby (born before 37 weeks)/low birth weight infant (less than 2.5 Kg) or labels affixed thereto shall indicate the additional information, namely:
a) the words [PREMATURE BABY (BORN BEFORE 37 WEEKS) LOW BIRTH WEIGHT (LESS THAN 2.5 KG] in capital letters along with the product name in central panel
b) a statement “the low-birth-weight infant milk substitute shall be withdrawn under medical advice as soon as the mother’s milk is sufficiently available’; and
c) a statement “TO BE TAKEN UNDER MEDICAL ADVICE” in capital letters.
	Instructions for appropriate preparation, storage and disposal of the product and a warning against the health hazards of inappropriate preparation and storage be mentioned.
	A warning statement beneath or in close proximity to the “Directions for Preparation and use” that cautions against improper preparation or use of an infant formula, such as “THE HEALTH OF YOUR INFANT DEPENDS ON CAREFULLY FOLLOWING THE DIRECTIONS FOR PREPARTION AND USE”.
A ‘Use by __’ date, the blank to be filled in with the month and year selected by the manufacturer, packer, or distributer of the infant formula on the basis of tests or other information showing that the infant formula, until that date, under the conditions of handling, storage, preparation and use prescribed by label directions will: 
a) When consumed contain not less than the quantity of each nutrient, as set forth on its label
b) Otherwise, be of an acceptable quality


	(v) Approximate composition of nutrients per 100 grams of the product including its energy value in Kilo Calories/Joules
Protein efficiency ratio (PER) which shall be minimum 2.5 if the product other than infant milk substitute is claimed to have higher quality protein.
Specific name of the food additives, if permitted, shall be declared.
	Average quantity of each mineral and vitamin to be mentioned and values of choline, inositol and carnitine, expressed in numerical form, per 100 ml of the product.
	Nutrient Information
a) A statement of the amount supplied by 100 Kcal of nutrients.
b) In addition, the following apply
c) Biotin, choline, inositol content shall be declared except when they are not added to milk based infant formulas. 
Any additional vitamin may be declared at the bottom of vitamin list and any mineral may be added between iodine and sodium.

	(vi) The container of infant milk substitute for lactose intolerant infants or label shall indicate “LACTOSE-FREE or SUCROSE-FREE or LACTOSE and SUCROSE-FREE” in capital letters and statement “TO BE TAKEN UNDER MEDICAL ADVICE” and shall also bear the following statements, namely: “Lactose free Infant Milk Substitute should only be used in case of diarrhea due to lactose intolerance. The lactose free/sucrose free Infant Milk Substitute should be withdrawn if there is no improvement in symptoms of intolerance”.
	
	

	(vii) Feeding chart, directions for use and instruction for discarding leftover feed should be there
	 Infant formulae and follow-on formulae shall be labelled in such a way that it enables consumers to make a clear distinction between such products so as to avoid any risk of confusion between infant formulae and follow-on formulae
	A pictogram depicting the major steps for preparation of infant formula
[image: ]
Directions for USE
Directions for Preparation and Use
a) Storage of infant formula before and after the container has been opened 
b) Agitating liquid infant formula before opening the container such as “Shake Well Before Opening”
c) Sterilization of water bottle and nipples when necessary for preparing infant formula for use
d) Dilution of infant formula, when appropriate. Directions for powdered infant formula shall contain the weight an volume of infant formula to be reconstituted.

	2) No containers or label referred shall have a picture of infant or women or both.
The terms “Humanized” or “Materialized” or any other similar words shall not be used. The Package and/or any other label of food shall not exhibit the words, “Full Protein Food”, “energy Food”, “Complete food” or “Health Food” 
	The labelling of infant formulae may not include pictures of infants, nor shall it include other pictures or text which may idealize the use of the product. It may, however, have graphic representations for easy identification of the product and for illustrating methods of preparation.
The use of the terms ‘humanized’, ‘materialized’, ‘adapted’, or similar terms are prohibited. 
	

	The product which contains neither milk 
nor any milk derivative shall be labelled “contains no milk or milk product” in conspicuous manner
	
	


Highlighting some points after Observing the Labelling Requirements of India, European Union and USA:
It was also observed that some of the infant formulas imported from EU were not labelled in English language so it could mislead the information for suitable requirements due to incorrect mixing of with reference to Table 4, it was observed that there is variation in labelling pattern with reference to compliance of the regulation. Like, there is no labelling requirement of DHA/ARA, however, manufacturers are incorporating it in the respective infant formulas. Also, FSSAI says about protein efficiency ratio however other two regulations have no mention about it. Different regulation has different pattern of labelling that need to be harmonized in different context. Similar type of observation was observed by other researchers in the studies that due to non-compliance of import regulation like use of English language have not been found on label. In one of the paper’s, it was found that hypoallergenic is defined differently in Europe than in US. So, partially hydrolyzed European formula may be labelled as HYPOALLERGENIC or HA which is not appropriate for infant with CMPA (Cow Milk Protein Allergy) and may lead to improper treatment of an infant with CMPA. This difference may be misleading resulting in potential misinformation to US consumers.

CONCLUSION
It can be concluded that there is considerable difference in the values of certain parameters of regulatory bodies, the FSSAI, the EFSA and the US FDA. These regulatory authorities should aim to cover the gap areas to achieve harmonization of standards across the globe. When these products are exported, they get rejected because of so much variations in values and non-compliance of regulations. This will lead to failure of these products due to different parameters followed in different countries. Keeping this in view, these standards must be harmonized, thereby cutting the compliance costs. Also, products specially meant for infants, the most vulnerable population should necessarily have uniformity in parameters across the globe. They should aim at providing wholesome nutrition to infants in all parts of the world. Harmonization of standards will ensure common standards and enable consumers across the world to benefit from the product.
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'USE BEFORE DATE ON BOTTOM OF CAN.

NGREDIENTS: ORGANIC NONFAT ML, GRGAIC GLUCOSE STALP SOLDS, ORGANS WATODEXTRI, GRGAIC PALI O 07
PALHOLEI, ORGANIC SO 0L RGANIC COCONUT OL ORGANIC G OLEC SiFFLOVER OR UFLONER L, ORGANIC
WHEY PROTEN CONCENTRATE LESS THAN 15: IORTERELLA ALPIA OL (ARACSDNC ACID, DHA ALGAL O
(SCHEOCATRUM FRUCTOOUGOSACCHSROE. ORGANC SOY LECTHI, ASCORENL PALWTATE, NDED TOCOMERDL
CONCENTRTE CALOUM HYDROADE, CLCUM PHOSPAATE CLPRIC SULFTE FRROUS SULFTE MAGHESIM PHOSPHITE
JANGAIESE SULFATE POTASSUI BGATBONATE, PUTASSUM CHLORDE, POTASSUH 10D, SODUM CTRATE, SODUM
SELENTE, ZC SULFATE, ASCORBC ACOD, BETA CAROTENE, BIOTH, CALCUM PAVTOTHEIATE, CHOLITE BTARTRATE
CIANOCORALAM, OLC ACD, INCSTOL NCAMDE PAROCHIE HVDROCHLOADE, ABOPLATK, THAME HYIROCH.OADE.
AT A PALUTATE WA  (CHOLECALCIEROL], AU o ALPHA TOCOPHERN. ACETATE, WTAMIN K PHYTOVADINE

CONTAINS JLK A SOY INGREDIENTS.

DILUTED: EACH 5 FL O (150 mL) CONTAS 100 CALORIES

NUTRIENTS: PER 100 CALORIS: VITAMINS (cont) MINERALS:
PROTENG. ... 22 WA (AN 180 LGN 7
g 53 VTAMNB,meg...............75 PHOSPHORUS mg. 2
v%gzwm 06 TGy 12 {;ﬁm‘i‘m il
. NACH G...... 1050 ZhC 1
LoD T ROUCAGD RGN .16 NG i
i PRTOTHENCACDC...... 450 COPPERCg a8
VTAMNA L 0 o 45 1ODINE mcg. 12
VITAMND U 60 BOTNmcg 5 SeLENUM oy 28
VTAMINEW........ ZWM'L‘I‘SW“‘CWDWE ‘2 SODUMmg ... 2%
VI § CHOLNE g POTASSUN g B
WW«I!{(WMWB‘)MW 100 NoSToL mg e CHLORIDE mg. %
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USE BEFORE DATE ON BOTTOM OF CAN.

AEDIENS: ORGANIC CORN STRUP SOLIS SOY PROTEIN, ORGAMIC PALIY OLEIN R PALN OIL, RGANIC SO O1L, ORGANIC COCONT 1L,
IC HIGH OLEIC (SAFFLOWER OR SUNFLE 0L, AND  LESS THAN 1%: MORTIERELLA ALPINA OIL*, DHA ALGAL OIL
JCHYTRIUM) **, ASCORBYL PALWTATE, LCARNITNE, L-METHIONINE, MICED TOCOPHEROL CONCENTRATE, ORGANIC SOY LECITHN,
TAURINE, CALCIOM CHLORIDE, CALCIUM PHOSPHATE, CUPRIC SULFATE, FERROUS SULFATE, MAGNESIUM CHLORIDE, MANGANESE SOLEATE,
POTASSIUM BICKRBORATE, POTASSIUM CHLORIOE, POTASSIOM CITRATE, POTASSIUM HYDROKIOE, POTASSIUM IODIDE, SODIUM CITRATE,
SODIUM SELENIT, ZINC SOLFATE, ASCORBIC ACY, BETA-CAROTN, BIOTIN, CALCIUM PANTOTHENATE, CHOLIN BITARTRATE, ANOCOBALAMI,
FOLICACID, INOSITOL, NIACIVANIDE PYRIDOAINE FYOROCHLORIOE, RIBOFLAVI,THIAMINE HYDROCLORIDE ITAMIN A PLMITATE,VITAMIN O
(CHOLECALCIERDL. VITAMIN (o ALPHA TOCOPHERYL ACETATEL VITAMIN K PHYTONADIONE). CONTAIS SOY INGREDIENTS.

DILUTED: EACH 5 FL 0Z (150 mL) CONTAINS 100 CALORIES

NUTRIENTS: PER 100 CALORIES: _ VITAMINS: PER 100 CALORIES:
PROTEN g 25 BIOTINmog

FATg... T ++.5:3 VITAMIN C (ASCORBIC ACID) mg
CARBOHYDRATE g . 106 CHOLINE mg

WATER ... 134 INOSITOL mg

LINOLEICACID Mg ...................... 750  MINERALS:

VITAMINS: CALCIUM mg. 105
VITAMINA U . ..300  PHOSPHORUS mg. 69
VITAMIND ... ... 60 MAGNESIMm........ 11
VITAMIN E U 2 RONmg....... 18
VITAMIN K mcg . 8 aNCmg...... o 14
THIAMINE (VITAMINB) mcg................ 80 MANGANESE mcg. %
RIBOFLAVIN (VITAMINB,) mcg ............... 90 COPPERMGG........... Rp—1
VITAMIN B, mcg 60  I0DINE mcg 15
VITAMIN B, mcg. 03 SELENUMmeg........ JR X |
NIACIN mcg 1000 SODIUM mg 3%
FOLIC ACID (FOLACIN) mcg. ... 16 POTASSIUMmg exezssapiess 120
PANTOTHENICACID mcy. ... ..500 CHLORDEM.......... 80

Manufactured for Distribution by

The Ha Culmlul Grull Inn AN,
Lake Success, N

Comments? Call xm.m-am
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INGREDIENTS: ORGANIC LACTOSE, ORGANIC NONFAT MILK, ORGANIC PALM OLEIN OR PALM OIL, ORGANIC SOY OIL,
ORGANIC COCONUT OIL, ORGANIC HIGH OLEIC (SAFFLOWER OR SUNFLOWER) OIL, ORGANIC GALACTOOLIGOSACCHARIDES
(6OS)5, ORGANIC WHEY PROTEIN CONCENTRATE, LESS THAN 1%: FRUCTOOLIGOSACCHARIDE (FOS)¢, CHOLINE BITARTRATE,
POTASSIUM CHLORIDE, ORGANIC SOY LECITHIN, CALCIUM HYDROXIDE, MORTIERELLA ALPINA OILY, CALCIUM PHOSPHATE,
SODIUM CITRATE, ASCORBIC ACID, MAGNESIUM CHLORIDE, DHA ALGAL OIL (SCHIZOCHYTRIUM)2, POTASSIUM BICARBONATE,
INOSITOL, ASCORBYL PALMITATE, FERROUS SULFATE, ZINC SULFATE, MIXED TOCOPHEROL CONCENTRATE, VITAMIN E (d-ALPHA
TOCOPHERYL ACETATE), NIACINAMIDE, CALCIUM PANTOTHENATE, CUPRIC SULFATE, VITAMIN A PALMITATE, RIBOFLAVIN, THIAMINE
HYDROCHLORIDE, PYRIDOXINE HYDROCHLORIDE, MANGANESE SULFATE, BETA-CAROTENE, POTASSIUM I0DIDE, FOLIC ACID,
VA‘I?I‘J’@’AVKIaPMg:‘éI?'I‘%NB BIOTIN, SODIUM SELENITE, WTAMIN D (CHOLECALCIFEROL), CYANOCOBALAMIN. CONTAINS MILK

DILUTED: EACH5 FLOZ (150 mLz]CUNTAWS 100 CALORIES

NUTRIENTS: __PER 100 CALORIES: _VITAMINS: (cont) MINERALS:
PROTEIN g. 207 RBOFLANTANI Bjmcs. 60 CLOU ng. .~
FATG ... 51 VITAMINBsmeg. ... PHOSPHORUS mg.
CARBOHYDRATE g - 12 VITAMIN By, mcg © 03 DACHESLN ..
WATER 133 NIACNmog........ 11043 IRONmg ..
LINOLEI ©750 FOLICACID (FOLACINYmcg ... 15 ZINCmg ... ...
VITAMINS: PAITOTHENC ACD g .. 500 NANGANESE
VITAMINAIU. .. 300 BIOTNMCG......... 44 COPPERMCG.....
VITAMIN D U 60 vmmwcmsconalcnmu)m 10DINE mcg. .
VITAMIN E U 2 CHOLNEMQ.......... SELENIUM m
VITAMIN K mcg 8 INOSITOLmg ...\ 6 SODIUMmg ...
THIAMINE (ITAMIN 8:) mcg. . 100 POTASSIUM mg .
CHLORIDE mg...

SATYPE OF PREBIOTIC A SOURCE OF ARACHIDONIC ACID (ARA) *A SOURCE OF DOCOSAHEXAENOIC ACID (DHA)
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