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SUMMARY
Ten samples of dried infant formulas were collected randomly from the local market and analysed for their chemical composition and some properties. The average moisture, fat, protein, carbohydrate and ash contents of these samples were 1.96 ± 1.07, 26.62 ± 2.45, 11.07 ± 2.23, 53.04 ± 2.31, 2.58 ± 1.19, respectively. Minerals were also determined and they were within the range of standard specifications of infant formulas while the energy averaged 68.45 ± 4.55 kcal /100ml. The pH value, acidity, solubility index, rennet clotting time (RCT) and digestibility of the analysed infant formulas with proteolytic enzymes were determined. Samples of human, cows' and buffaloes' milks were also analysed. Human milk contained total solids (TS) and fat contents more or less similar to that of cows' milk, while buffaloes' milk contained the higher TS and fat contents. Human milk contained lower protein, ash, and mineral contents and acidity and higher lactose than other milks.  Buffaloes' milk had relatively higher energy value than human and cows' milk. Analysis of nitrogen distribution revealed that human milk contained lower amount of casein, and higher whey protein and non protein nitrogen than cows' and buffaloes' milk. β-lactoglobulin was almost absent in human milk. Also, human milk had higher pH and it did not coagulate with rennet.
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INTRODUCTION

Breast feeding provides the ideal food for healthy growth and development of infan-ts, and has unique biological and emotional influence on both the child and mother (WHO/ UNICEF 1989).Thus, human milk is considered to be the best source of nutrients for human infants (Picciano, 2001). Nursing milk based formulas and milk substitutes are only recommended when mothers' milk is insufficient to bring up an infant. Infant for-mulas are critical to infant health because they must safely support the growth of inade-quately fed infants. There is a strong reco-mmendation from the UK Department of Health, and the European Society of Pediatric Gastroerology, Hepatology and Nutrition that in the absence of a lactating mother, feeding on infant formula should be continued until the age of 12 mos.

The composition of human milk is remarkably variable as the content of many nutrients changes during lactation, daily, or among women (Kunz et al., 1999). Moreover, there are considerable variations in the bioavailability and metabolic effects of human milk nutrients. Abdel-Salam et al.(2013) using laser-induced breakdown spectroscopy (LIBS) demonstrated higher elemental contents (Mg, Na and Fe) but similar Ca and protein contents in human milk compared with the commercial formulas samples marketed in Egypt. 

The present study was done to evaluate the chemical composition, properties and digestibility of some market formulas available in Egypt, and the chemical compo-sition and some properties of human, cows' and buffaloes' milk.

MATERIALS AND METHODS

1. Materials:

1.1. Ten samples from different brands of imported dried infant formulas were purchased from the local market. All the tested samples were free from defects. 
1.2. Cows' and buffaloes' milk were obtained from the herd of Faculty of Agriculture, Moshtohor Benha University,.


 Early morning of individual human milk samples (10) were obtained from mothers of Child Care Center, Touhk, Qalyoubia Governorate. The ten samples were mixed together to form a bulk sam-ple.

1.3. Rennet  Enzyme  was obtained from CHR. Hansen's Laboratories, Copenhagen, Denmark.

1.4. Pepsin and trypsin were obtained from laboratories chemical and reagent, LTD. Netherland.
2. Methods:

2.1. Chemical Analysis

All samples of dried infant formulas, human cows and buffaloes milks were analy-zed for fat, total solids (TS), total nitrogen (TN), ash and titreatable acidity according to (IDF, 1987), IDF, (1993), IDF, (1991), (BSI, 1988) and BSI, (2010) respectively. The total nitrogen (T.N), non protein nitrogen (NPN) and non casein nitrogen contents (NCN) were determined according to the method of (IDF, 1993). Total Albumin nitrogen (AN), β-lactoglobulin and α-lactoalbumin were deter-mined as outlined by Fox and Morrissey, (1976). The other nitrogen fractions i.e (proteose-pepton, lactoferrin, lysozyme immu-noglobulin's…. etc) were calculated by differ-rence: Other nitrogen fractions = (Whey proteins- Total albumin). pH of reconstituted infant formulas, cows', buffaloes' and human milks were measured using pH meter JENCO model 1671, USA. Minerals (Zn, Mn, Fe, Cu and Mg) were determined using the atomic absorption spectrophotometer Perkin Elmer model 2380 as described by AOAC (1990), K, Ca and Na were determined using a flame photometer (Beckman, CA, USA) according to Jackson (1967) and P and Cl were determined by the method of Olsen and Sommers, (1982). Polyacrylamide gel electro-phoresis performed using the method of Laemmli, (1970).

Digestability and physical properties 
The rate of peptic, tryptic and rennet digestability of milk was determined accor-ding to Hawk and Summerson, (1953). The rennet clotting time (RCT) of dried infant formulas, cows' and buffaloes' and human milks was estimated according to the method of Joseph and Ashworth, (1970). The caloric values were calculated according to the FAO/WHO (1985). The solubility index of dried infant formula was determined as described by BSI, (2002).

Statistical Analysis

Analysis of data was carried out using SAS procedure guide (SAS, 2004).

RESULTS AND DISCUSSION

Chemical composition of dried infant formulas.

Table (1) illustrates that the T.S contents of infant formula samples ranged from 98.96 ± 96.97% with an average of 97.04 ± 1.07%, fat content ranged from 24.5% to 29.07% with an average of 26.62 ± 2.45%, total protein of the tested samples ranged from 9.4% to 13.3% with an average of 11.07%, ash content ranged from 2.16% to 3.77% with an average of 2.58 ± 1.19% and the total carbohydrates contents were more than 50%.

It is clear that the chemical composi-tion of the formulas depend on the ingredients used in the formulas.

Table (1): Gross chemical composition of some market dried infant formulas and Reconstituted infant formulas

	Sample
	TS%
	Fat%
	Protein %
	Carb.%
	Ash%
	Energy

	
	D*
	R*
	D*
	R*
	D*
	R*
	R*
	D*
	R*
	D*
	Kcal/100

R*

	1
	98.31
	12.77
	24.50
	3.57
	10.30
	1.34
	53.65
	7.55
	2.32
	0.23
	66

	2
	98.56
	14.10
	28.20
	4.17
	13.30
	1.93
	52.85
	7.65
	3.77
	0.38
	73

	3
	96.97
	12.04
	25.50
	3.17
	9.57
	1.30
	53.55
	7.35
	2.26
	0.22
	64

	4
	97.23
	13.23
	25.50
	3.60
	11.50
	1.61
	52.05
	7.65
	2.20
	0.35
	71

	5
	97.36
	12.47
	26.30
	3.57
	9.40
	1.21
	54.25
	7.45
	3.35
	0.25
	68

	6
	97.85
	12.86
	27.60
	3.40
	12.70
	1.61
	54.05
	7.17
	2.24
	0.32
	69.5

	7
	98.46
	12.78
	29.07
	3.80
	10.30
	1.34
	55.20
	7.20
	2.29
	0.25
	68

	8
	98.43
	12.60
	28.06
	3.60
	11.10
	1.43
	55.05
	7.30
	2.16
	0.32
	68

	9
	98.43
	12.57
	24.50
	3.47
	10.30
	1.43
	53.45
	7.43
	2.55
	0.24
	67

	10
	98.69
	13.28
	26.96
	3.60
	12.30
	1.43
	55.35
	7.55
	2.70
	0.27
	70

	Mean
	98.04
	12.86
	26.62
	3.59
	11.07
	1.46
	53.04
	7.43
	2.58
	0.27
	68.45

	S.D.
	±1.07
	1.24±
	2.45±
	0.58±
	2.23±
	0.47±
	2.31±
	±0.22
	1.19±
	0.11±
	4.55±


D*, dried formula, R* reconstituted infant formula.
Also, Table 1, shows that reconstitu-ted infant formulas had TS content ranging from 12.04 and 14.10 with an average of 12.86±1.24 g/100ml, average fat, protein, ash and carbohydrate contents of 3.59±0.58%, 1.46 ± 0.47%, 0.27±0.11% and 7.43± 0.22% respectively. It is clear that the carbohydrate content of the reconstituted infant formula was close to that of human milk. 

 The calculated energy value of reconstituted infant formulas ranged from 64 to 73 with an average of 68.45±4.55 Kcal/ 100ml. The calculated energy value lies within values specified in most infant Formula Standards (i.e. Codex, ESPGHAN, ANZFA, and European Union). Florence et al. (1987) observed slight differences between the com-positional values of analysed powdered formulas (11) and stated levels by the manu-facturers. Their data are comparable with that obtained in the present study.
Nitrogen distribution:

The protein content of an infant for-mula must provide both the needs of nitrogen and of indispensable amino acids for main-tenance of body and growth i.e.protein depo-sition. Table (2) illustrates the nitrogen distrib-ution of the reconstituted infant formula available in the local market. The T.N ranged from 189 and 301mg/100ml, percentage N.P.N/T.N. ranged from 14.90 to 20.08% with an average of 17.67±2.14% being more or less similar to that of human milk. The average protein N content was found to be 82.26±2.78%. The casein nitrogen (C.N) as percentage of TN, ranged between 46.56 to 59.13% with an average of 51.3 ± 7.83% and this comply the international standards of the infant formulae. Consequently, the whey pro-tein nitrogen (W.P.N) averaged 66.21± 17.99mg/100ml representing 31.46±4.65% of the TN.

All formulas contained a higher pro-portion of α-lactalbumin (N) with average of 32.32 ± 5.68 mg/100ml and constituting about 32 to 51.7% of the WPN. The β-lactglobulin N content ranged from 7.9 to 12 with an average of 9.48±2.52mg/100ml which repre-sent 8.79 to16.82% of WPN.

All formulas contained other whey protein fractions that ranged from 20.7 to 46.0mg/100ml with an average of 32.21 ± 13.79 which include immunoglobulin, lacto-ferrin…etc.

Minerals content:

Table (3) shows that the reconstituted infant milk formulas samples had Ca content ranged from 36 to 78 with a mean value of 54.34±23.66 mg/100ml, Mg content that ranged from 4.3 to 6.9 mg/100 ml, P content that ranged from 19 to 46.2 mg/100 ml, averages K and Na contents of 70.25±34.75 and 19.82±4.48mg/100ml respectively. The Cl content of reconstituted infant formulas ranged from 40 and 55.7 with a mean value of 47.75±7.95 mg/100ml. The micronutrient elements (Fe, Zn, Cu, and Mn) of all the studied samples were within the range of recommended standards (Table 3). The deter-mined values for concentration of almost minerals were close to the values given by the manufacturers.

pH values and acidity: 

The pH values and total acidity con-sider an important factor for nutritional value of milk and infant formula through either the activation of the digestive enzymes or for minerals bioavailability. The pH values and acidity of reconstituted infant formulas are presented in Table (4). The pH of samples ranged from 5.10 to 7.17 with an average of 6.37 ± 0.08 while the acidity showed an average of 0.15± 0.4%. The variations of both pH and acidity were probably due to the ingredients used in the preparation of the formulas (Abd El- Hamid, 1972).

Solubility index:

 The solubility index is important property for reconstitution of the formula affected  by  several  factors i.e. pH, free lactic 
acid, minerals balance, processing conditions, level and type of protein and level and type of fat. 

Table (4) shows that the solubility index of different dried infant formula ranged widely from 0.6 to 2.6 with the high values means less solubility probably due to the high acidity of these samples. Similar results were reported by Hofi et al. (1970) and Abd El- Hamid (1972).

Rennet coagulation time: 

Curdling of milk or infant formulas is essential for proper digestion of milk proteins in the baby stomach. Coagulation of milk allows it to remain for a longer time in the stomach. The data on rennet coagulation time (RCT) are illustrated in Table (4) for different dried formulas either with or without adding CaCl2 as coagulation activator. On adding CaCl2 the RCT averaged 139.23 sec ranging from 130sec to 172 sec. These values were less than RCT. Data of coagulation time for reconstituted dried infant formulas with adding CaCl2 were low as compared with that of dried infant formula without adding CaCl2. The variation in renneting time may be due to the type of protein present especially casein, the pH of the formula and the calcium content of the formula.

Table :(2) Nitrogen distribution of reconstituted dried market infant formulas (mg/100 ml(
	Sample
	T.N

	N.P.N

	%
N.P.N /T.N
	%
P.N /T.N
	C.N
	%
C.N /T.N
	Whey (P.N)
	%
WPN/

T.N
	Total albumin (N)
	Others (N)

	
	
	
	
	
	
	
	
	
	α-LA*
	β-LG**
	

	1
	210
	41.4
	19.71
	80.28
	104.0
	49.50
	64.6
	30.76
	29.4
	7.6
	27.6

	2
	301
	45.0
	14.90
	85.00
	164.0
	54.48
	92.0
	30.56
	35.0
	11.0
	46.0

	3
	203
	39.2
	19.30
	80.29
	99.0
	48.70
	64.8
	31.92
	21.1
	10.9
	32.8

	4
	252
	41.0
	16.20
	83.73
	132.0
	52.38
	79.0
	31.34
	33.1
	8.9
	37.0

	5
	189
	35.0
	18.50
	81.48
	88.0
	46.56
	66.0
	34.92
	33.1
	7.9
	25.0

	6
	252
	38.0
	15.07
	84.92
	123.0
	48.80
	91.0
	36.11
	38.0
	8.0
	45.0

	7
	210
	40.3
	19.10
	80.95
	109.0
	51.90 
	60.7
	28.90
	31.0
	9.0
	20.7

	8
	224
	42.0
	18.75
	81.25
	106.0
	47.32
	76.0
	33.92
	34.0
	12.0
	30.0

	9
	224
	45.0
	20.08
	79.91
	111.0
	49.55
	68.0
	30.35
	33.0
	10.0
	25.0

	10
	301
	45.0
	14.95
	85.04
	178.0
	59.13
	78.0
	25.91
	35.5
	9.5
	33.0

	Mean 
	236.6
	41.19
	17.67
	82.26
	121.4
	51.3
	66.21
	31.46
	32.32
	9.48
	32.21

	S.D.
	64.4±
	3.81±
	2.41±
	2.78±
	56.6±
	7.83
	17.99±
	4.65±
	5.68±
	2.52±
	13.79


α-LA* lacto albumin.
β-LG** β- lactoglubulin
Table (3): Mineral content of some market dried infant formulas (mg/100ml.)
	Sample
	Ca
	P
	K
	Na
	Cl
	Fe
	Mg
	Zn
	Cu
	Mn
µg/100
ml

	1
	50.0f
	24.0g
	69.0e
	18.0e
	47.0f
	0.72f
	5.2e
	0.46h
	0.04d
	8.2c

	2
	78.0a
	46.2a
	105.0a
	24.3a
	55.7a
	1.33a
	6.7b
	0.88a
	0.09a
	6.2d

	3
	47.0g
	26.2e
	66.0f
	19.0d
	41.8i
	0.50i
	5.3d
	0.47g
	0.04d
	7.3c

	4
	65.4b
	40.0b
	69.0e
	22.0b
	55.2b
	0.99b
	6.9a
	0.60c
	0.05c
	10.3a

	5
	36.0i
	19.0h
	52.0i
	18.0e
	40.0j
	0.54h
	4.5f
	0.52d
	0.04d
	10.0b

	6
	64.0c
	40.0b
	73.0b
	22.0b
	52.0c
	0.68g
	5.3d
	0.51e
	0.05c
	4.8e

	7
	51.0e
	29.2c
	64.2h
	16.9f
	47.9e
	0.85d
	5.5c
	0.50f
	0.04d
	7.2c

	8
	42.0h
	24.0g
	65.2g
	16.0g
	43.0h
	0.72f
	4.3g
	0.47g
	0.06b
	3.9f

	9
	55.0d
	26.0f
	70.0c
	20.0c
	46.0g
	0.76e
	5.2e
	0.46h
	0.04d
	8.3c

	10
	55.0d
	28.0d
	69.1d
	22.0b
	48.9d
	0.95c
	5.5c
	0.70b
	0.06b
	0.0082c


** Values with the same latter in each column are not significant 
Table (4) pH value, acidity, solubility index and rennet coagulation time (RCT) of reconstituted market dried infant formulas
	Sample 
	pH
	Acidity
%
	Solubility index
at 20˚C
	Rennet coagulation time (RCT) (sec.)

	
	
	
	
	Without CaCl2
	With CaCl2

	1
	6.23
	0.15
	0.7
	287
	150

	2
	6.46
	0.14
	1.4
	254
	136

	3
	5.10
	0..25
	2.6
	0
	0

	4
	5.66
	0.18
	0.7
	336
	172

	5
	5.95
	0.17
	0.6
	230
	167

	6
	6.65
	0.12
	0.9
	267
	130

	7
	7.17
	0.11
	1.2
	317
	170

	8
	7.17
	0.11
	1.6
	247
	130

	9
	7.02
	0.12
	0.7
	327
	169

	10
	6.97
	0.13
	0.7
	332
	167

	Mean
	6.37
	0.15
	1.11
	259.66
	139.23

	S.D.
	0.8±
	0.4±
	1.49±
	±76
	±33


Digestibility of market infant formulas:
A-Rate of peptic digestion
 Table (5) clears the rate of peptic digestion of market infant formulas. With increasing the time of incubation with pepsin the soluble products gradually increased in all the tested samples  as revealed by the gradual increase of the O.D of the hydrolysed product. This increase can be attributed to the action of pepsin on the proteins of the formula. Slight differences were found in the O.D of all tested samples at zero time probably due to differences in the components involved in the formula and the type of protein. The high peptic digestion leads to high contents of small peptides and amino acids which have important roles beyond protein synthesis and growth of infants (Reeds, 2000 and Lönnerdal, 2003). The high increase in OD of peptic digests is an indicator for easier digestion of the formula protein, which lead to the high rate of infant growth. 
Table (5): Peptic, Tryptic and Renneting digestion of some market dried infant formulas

	Sample
	O.D at 500 nm /mg protein
	Net increase
	%
of increase

	
	Time / min
	
	

	
	0
	30
	60
	90
	120
	150
	180
	
	

	Peptic digestion

	1
	0.057
	0.063
	0.080
	0.087
	0.098
	0.115
	0.127
	0.070
	122.81

	2
	0.078
	0.094
	0.098
	0.107
	0.117
	0.128
	0.138
	0.060
	76.92

	3
	0.092
	0.098
	0.116
	0.128
	0.140
	0.147
	0.157
	0.065
	70.65

	4
	0.077
	0.094
	0.099
	0.117
	0.128
	0.141
	0.147
	0.070
	90.90

	5
	0.088
	0.101
	0.117
	0.128
	0.147
	0.157
	0.177
	0.089
	101.14

	6
	0.057
	0.076
	0.084
	0.091
	0.099
	0.118
	0.147
	0.090
	157.89

	7
	0.084
	0.093
	0.104
	0.135
	0.153
	0.157
	0.164
	0.080
	95.24

	8
	0.087
	0.104
	0.130
	0.142
	0.154
	0.167
	0.177
	0.090
	103.45

	9
	0.097
	0.107
	0.128
	0.144
	0.151
	0.167
	0.185
	0.088
	90.72

	10
	0.110
	0.126
	0.140
	0.147
	0.163
	0.170
	0.183
	0.073
	66.36

	Mean
	0.082
	0.095
	0.109
	0.122
	0.135
	0.147
	0.160
	0.084
	97.60

	S.D.
	0.028±
	±0.031
	0.031±
	0.025±
	0.028±
	0.023±
	0.023±
	±00.006
	±60.29

	Tryptic digestion

	1
	0.075
	0.081
	0.098
	0.105
	0.116
	0.133
	0.141
	0.066
	88.0

	2
	0.096
	0.112
	0.116
	0.125
	0.135
	0.146
	0.153
	0.057
	59.38

	3
	0.110
	0.116
	0.134
	0.146
	0.158
	0.165
	0.172
	0.062
	56.36

	4
	0.095
	0.112
	0.117
	0.135
	0.146
	0.159
	0.163
	0.068
	71.57

	5
	0.106
	0.119
	0.135
	0.146
	0.165
	0.175
	0.182
	0.076
	71.70

	6
	0.075
	0.094
	0.102
	0.109
	0.117
	0.136
	0.176
	0.100
	134.67

	7
	0.102
	0.111
	0.122
	0.153
	0.171
	0.175
	0.194
	0.092
	90.20

	8
	0.105
	0.122
	0.148
	0.160
	0.172
	0.185
	0.203
	0.098
	93.33

	9
	0.115
	0.125
	0.146
	0.162
	0.169
	0.185
	0.205
	0.089
	78.27

	10
	0.126
	0.135
	0.144
	0.159
	0.192
	0.224
	0.232
	0.106
	84.13

	Mean
	0.100
	0.113
	0.126
	0.140
	0.154
	0.168
	0.182
	0.081
	77.36

	S.D.
	±0.026
	0.022±
	0.022±
	0.022±
	0.038±
	0.056±
	±0.05
	0.025±
	57.31±

	Rennet digestion

	1
	0.066
	0.072
	0.092
	0.099
	0.113
	0.125
	0.156
	0.090
	136.36

	2
	0.087
	0.103
	0.110
	0.119
	0.130
	0.138
	0.167
	0.080
	91.95

	3
	0.101
	0.107
	0.129
	0.140
	0.152
	0.157
	0.186
	0.085
	84.16

	4
	0.086
	0.103
	0.114
	0.129
	0.142
	0.151
	0.176
	0.090
	104.65

	5
	0.097
	0.110
	0.130
	0.140
	0.160
	0.167
	0.206
	0.109
	112.37

	6
	0.066
	0.085
	0.096
	0.103
	0.115
	0.128
	0.176
	0.110
	166.67

	7
	0.093
	0.102
	0.124
	0.147
	0.164
	0.167
	0.193
	0.100
	107.52

	8
	0.096
	0.113
	0.143
	0.154
	0.168
	0.177
	0.206
	0.110
	114.38

	9
	0.106
	0.116
	0.143
	0.156
	0.166
	0.177
	0.214
	0.108
	101.89

	10
	0.103
	0.123
	0.132
	0.142
	0.169
	0.195
	0.213
	0.110
	106.80

	Mean
	0.090
	0.103
	0.121
	0.133
	0.148
	0.158
	0.189
	0.099
	112.67

	S.D.
	0.016±
	±0.02
	±0.02
	±0.021
	±0.021
	±0.037
	±0.025
	0.011±
	±54


B-Rate of tryptic digestion:

Data in Table (5) represents the rate of tryptic digestion of different collected infant formulas during incubation time from zero up to 180 min. The obtained data indicated that with increasing the time of incubation there is an increase in O.D for all the tested samples. However, there were variations in the rate of tryptic digestion between the samples. Differences in the rate of tryptic digestion are due to the constitutes of formula and the type of protein included in the formula composition. 

C- Rate of rennet digestion: 

 Protein break down by rennet action of the studied formulas are presented in Table (5). There are obvious increases in the O.D reading by increasing the time of incubation for all the tested samples. On the other hand, there was a variation between samples in degree of hydrolysis, where, the highest rate of digestion was for sample No.6 which recorded 166.67% after 180 min of incuba-tion. The lowest rate of digestion was for sample No.3 which recorded 84.16% of increase. The rest samples lies in between. The variation in rennet digestion rate may be due to the variation of infant formulas com-position and their content of casein.

Gross chemical composition of human, cows' and buffaloes' milk and energy values.

 The gross composition of human, cow's and buffalo's milks are illustrated in Table (6). The TS recorded 12.42, 12.89 and 16.86 g/100ml for human, cows' and buffa-loes' milk, respectively. There was no signifi-cant difference between TS of human and cows' milk, while buffalo's milk contained significantly higher TS. The fat content recorded values of 4.03, 3.77 and 6.7g/100ml for human, cows' and buffaloes' milk respec-tively. 

 Marked differences were found in the amounts and significant types of proteins in the analysed milks. The total protein content recorded 1.20, 3.22 and 4.22g/100ml for human, cow and buffalos milk, respect-tively. The low protein content of human milk results in low milk buffering capacity and osmotic stress for kidney function in newborn or young infant (Oglu, 2003). 
The results showed that human milk contained significantly higher lactose content (about 1.5 times) than cows' and buffaloes' (Table 6) where they have a somewhat similar content. The lactose contributes about 40, 29 and 19% of the total energy of human, cows' and buffaloes' milk, respectively. The ash content recorded 0.23, 0.70 and 0.77g/ 100ml for human, cows' and buffaloes' milks, respec-tively. Ash content represented about 3.0 and 3.3 more times in cow and buffalo than that in the human milk. 

The obtained results of the chemical composition of the tested milks are in agree-ment with those obtained by Lee and Kim (1990), Abd Rabo (1991), Abd El-Hakeem (1994), Darwish et al. (1996), Urbiene  et al. (1997), and Soliman (2005). 

From such results it could be con-clude that human milk was closed to cows' milk except protein and ash contents which are low in the case of human milk and it has higher lactose than in case of either cows' or buffaloes' milk.

However, the calculated energy for human milk was in the vicinity to that of cows' milk, where it recorded 69.07 and 65.89 Kcal/100ml, respectively, while it was the highest in buffaloes' milk (highly sign.) as it recorded 95.98Kcal/100ml. 

The distribution of energy between protein and carbohydrate differs considerably between the three milks; fat has the highest energy density and is the most variable com-ponent. The energy supplied by any sample of milk always depend on a number of factors from which fat is the most important. These results of chemical composition are in accor-dance with Michaelsen et al. (1990), Abd Rabo, (1991), Perez-Escamilla et al. (1995) and Soliman (2005). The results for cows' and buffaloes' milk lies within the Egyptian Standards (2001). Statistical analysis indicated highly significant differences in all the tested parameters between human, cows' and buffa-loes' milks.

pH values and acidity of human, cow's and buffaloes milks. 
 The pH of human milk is higher than that of cows and buffaloes milk (Table 7). This may be due to low casein and salts in such milk which consider to be responsible for the lowering buffering of milk. These results are in agreement with Urbiene et al. (1997), El- Agamy (1998), El-Walsh (1998) and Abdel-Kader (1999).

Rennet coagulation time: 

 Rennet coagulation time of different milks depends on the chemical composition of the milk especially casein and calcium con-tent. The data presented in Table (7) indicate the rennet coagulation time of human, cows' and buffaloes' milk either with adding CaCl2 or without CaCl2. The data recorded 155 and 107 &, 99 and 65sec. for cows' and buffaloes' milk without and with CaCl2, respectively. It was clear that either with or without CaCl2 human milk was uncoagulable by rennet and formed no clot. This is mainly due to lower casein and calcium content and higher pH and whey protein contents. Buffaloes' milk coagu-lated faster than cow's milk and gave a firmer curd. The results are in accordance with that obtained by El-Senaity et al. (2000) and Ismail (2005).

The results showed highly significant differences between all the types of milk and also for all the tested parameters.

Nitrogen distribution of human, cows' and buffaloes' milk.

 Table (8) conducted the nitrogen distribution of human, cow's and buffaloes' milk mg/100ml. The total nitrogen content of the tested samples recorded 183, 504 and 662 mg/100ml while the NPN recorded 39, 29.4 and 39.9 mg/100ml with a percent of 21.53, 5.83 and 6.02% of the total nitrogen for human cows' and buffaloes' milk, in the same order. The protein nitrogen recorded 144.0, 474.6 and 622.1 with 79.12, 94.16 and 93.97% in relation to total nitrogen for human, cows' and buffaloes' milk, successively.

The casein nitrogen was 61, 390 and 525 mg/100ml with 33.33, 77.38 and 79.30% of the total nitrogen for human, cows' and buffaloes', in sequence. On the other hand, N.C.N recorded 122, 114 and 137mg/100ml which represented 66.67, 29.36 and 20.70% of the total nitrogen of human, cows' and buffaloes', respectively. Whey protein nitro-gen (Table, 8) recorded 83.0, 84.6 and 97.1mg/100ml for human, cows' and buffa-loes' milk, in the same order. 
The most optimal ratio for infant feeding either of breast milk or infant formula was recommended to be with a casein: whey protein ratio of 40:60. The obtained results are in agreement with those of Kroening et al. (1998), Carratu et al. (2003).

Table (6): Gross chemical composition of human, cows' and buffaloes' milk (g/100ml) and calculated energy value.

	Type of milk
	T.S
	Fat
	Protein
	lactose
	Ash
	Energy value kcal/100ml

	Human
	12.42c
	4.03b
	1.20c
	7.00a
	0.23c
	69.07b

	Cows'
	12.89b
	3.77c
	3.22b
	4.77b
	0.70b
	65.89c

	Buffaloes'
	16.86a
	6.70a
	4.22a
	4.60c
	0.77a
	95.98a


*Values with the same letters are not- significant differences at the level  0.0001  . 

Table (7): pH value, acidity and rennet coagulation time (RCT) of human, cows' and buffaloes milk.

	Type of milk
	pH
	%

Acidity
	Rennet coagulation time (RCT) (sec.)

	
	
	
	without CaCl2
	with CaCl2

	Human 
	7.10a
	0.08c
	No coagulationc
	No coagulationc

	Cows'
	6.75b
	0.14b
	155a
	99a

	Buffaloes' 
	6.67c
	0.16a
	107b
	65b


*Values with the same latters are not- significant differences at the level 0.0001.
Table (8): Nitrogen distribution of human, cows' and buffaloes' milk (mg/100ml).

	Type of milk
	T.N
	N.P.N
	%

N.P.N /T.N
	C.N
	%

C.N /T.N
	Whey
(P.N)
	%

WPN/T.N
	Total albumin (N)
	Others (N)

	
	
	
	
	
	
	
	
	α-LA
	β-LG
	

	Human
	183c
	39b
	21.53a
	61c
	33.33c
	83.0c
	45.36a
	35.0a
	0c
	48.0a

	cow
	504b
	29.4c
	5.83c
	390b
	77.38b
	84.6b
	16.78b
	20.1b
	39.6b
	24.9c

	Buffalo
	662a
	39.9a
	6.02b
	525a
	79.30a
	97.1a
	14.66c
	22c
	41.2a
	33.9b


Two types of whey proteins are considered to be important in feeding infants: namely α-LA and β-LG. These two proteins recorded 35.0, 20.1 and 22.0mg/ 100ml for α-LA where, the β-LG was absent in human milk and recorded 39.6 and 41.2mg/100ml for cows' and buffaloes' milk in order.

 In all types of milk there are nitrogen components not included in the protein dis-tribution i.e lactoferrin, immunoglobulin, pro-teose peptone, lysozyme,….etc. These nitro-genous compounds (Other N) (Table, 8) recorded 48.0, 24.9 and 33.90 mg/100ml for human, cows' and buffaloes' milk, in the same order. These components were high in human milk which reflects the importance of these components in feeding the infants.

From the forgoing, it can be conclu-ded that the T.N, CN were low and N.P.N/TN and other nitrogenous compounds were high in human milk compared to the other two types of milk. The obtained results of nitrogen distribution are in accordance with those of Afify et al. (1997) and Kroening et al. (1998).

The composition of milk is affected by the stage of lactation, maternal intake and dietary behaviour and other environmental factors. Therefore, understanding the com-position of Egyptian human, cows' and buffaloes' milk will be helpful in providing data for manufacturing infant formula suitable for Egyptian infants. 

Minerals content of human, cows' and buffaloes' milk:
 The mineral contents of human, cows' and buffaloes' milk are listed in table (9). The Ca and P contents recorded 30, 113 and 170mg/100ml and 14, 91 and 112mg/ 100ml for human, cows' and buffaloes' milk respectively. These results are in accordance with that reported by Abd El-Hakeem (1994), Atkinson et al. (1995), Yamawaki et al. (2005) and Soliman (2005). 

 The high levels of Ca and P in buffaloes or cows' milk were due to the high casein content of these two milks. Human milk contained the highest Ca:P ratio 2.1:1 versus 1.2:1 and 1.5:1 for cows' and buffaloes' milk, respectively. This high Ca:P ratio of human milk prevents the development of hypocalcaemia (Fomon and Nelson 1993) and secondary hyperparathyroidism in the new born. The Ca:P ratio of human, cows' and buffaloes' milk agrees with Miller et al. (1999) and Soliman, (2005). The committee on nutrition published in 1976 recommends for the level of Ca:P ratio to be 1.1 to 2.0 in human milk.

Table (9): Mineral contents of human, cow's and buffaloes milk (mg/100ml).

	Type of milk
	Ca
	P
	Ca:P
	K
	Na
	CL
	Mg
	Fe
	Zn
	Cu
	Mn

	Human
	30c
	14c
	2.1:1a
	55c
	15c
	43a
	5.3c
	0.03b
	0.47a
	0.040a
	0.006c

	Cows'
	113b
	91b
	1.2:1c
	143b
	50a
	13b
	11b
	0.03b
	0.42b
	0.015c
	0.037a

	Buffaloes'
	170a
	112a
	1.5:1b
	178a
	49a
	9c
	31a
	0.12a
	0.23c
	0.046a
	0.018b


*Values with the same letters are not- significant differences at the level 0.0001.
The K content recorded 55, 143 and 178 mg/100 ml, Na contents were15, 50 and 49mg/100ml and Cl content recorded 43, 13 and 9mg/100ml in human, cows' and buffa-loes' milk, respectively. Similar results were obtained by Abd El-Hakeem (1994) and Soliman (2005).
Magnesium data recorded 5.3, 11 and 31 mg/100ml for the human, cows' and buffa-loes', respectively. These results were more or less similar to that obtained for the survey samples of infant formula. These results are similar to that of LSRO (1998).

 With regard to Fe, Zn, Cu and Mn of all the tested milks which consider to be traces elements, all these elements were more or less similar in all the tested types of milks. These trace elements are important in the develop-ment of the neonate. Differences of these essential nutrients may lead to higher neonatal mortality or abnormal development on poor growth (Lonnerdal et al,. 1981). 

It is known that changing of environ-ment has a significant effect on the physio-logical function of both human and animals. Concentration of human, cows' and buffaloes' milk is probably due to breed, period of lactation and dietary content (ICAR, 1981). Statistical analysis showed highly significant tested milks.

Digestibility of human, cows' and buffa-loes' milk.

 Table (10) shows that the O.D values for peptic digests of all tested samples were increased as the time of incubation prog-ressed.. In case of human milk the percentage increase recorded 134.6%, followed by 64.0% for buffaloes milk and 53.2% for cows’ milk at the end of digestion period which indicates the high peptic digestibility of human milk. 

 The tryptic digestion recorded of O.D 0.102, 0.108, 0.125, 0.132, 0.143, 0.160 and 0.172 for human milk; 0.095, 0.108, 0.115, 0.125, 0.134, 0.139 and 0.155 for cows' milk; 0.111, 0.130, 0.148, 0.152, 0.159, 0.160 and 0.165 for buffaloes milk at 0, 30, 60, 90, 120, 150 and 180 min of the digestion period in sequence. The percentage increase of O.D at the end of tryptic digestion was 68.63, 52.63 and 48.65% for human, cows’ and buffaloes milk respectively indicating that human milk was the highest in tryptic digestion. 

The percentages of increase in rennet digestibility were 85.86, 72.28 and 71.83% for human, cow's and buffaloes milk, in the same order which indicates that human milk was more digestible by rennet than the other two milks.

Table (10): Rate of peptic, tryptic and rennet digestion of human, cows' and buffalos' milks.

	Type of milk
	O.D at 500 nm /mg protein
	% increase

	
	Time in minutes
	

	
	0
	30
	60
	90
	120
	150
	180
	Net increase
	

	Human
	0.052b
	0.058b
	0.075b
	0.082b
	0.093b
	0.110b
	0.122b
	0.070a
	134.62a

	Cows
	0.111a
	0.123a
	0.135a
	0.142a
	0.152a
	0.165a
	0.170a
	0.059b
	53.15c

	Buffaloes
	0.050c
	0.054c
	0.062c
	0.065c
	0.069c
	0.075c
	0.082c
	0.032c
	64.0b

	Tryptic digestion

	Human
	0.102b
	0.108b
	0.125b
	0.132b
	0.143b
	0.160a
	0.172a
	0.07a
	68.63a

	Cows
	0.095c
	0.108b
	0.115c
	0.125c
	0.134c
	0.139b
	0.155c
	0.05c
	52.63b

	Buffaloes
	0.111a
	0.130a
	0.148a
	0.152a
	0.159a
	0.160a
	0.165b
	0.054b
	48.65c

	Rennet digestion

	Human
	0.099a
	0.105a
	0.123a
	0.135a
	0.147a
	0.154a
	0.184a
	0.085a
	85.86a

	Cows
	0.101a
	0.106a
	0.124a
	0.131b
	0.136b
	0.148b
	0.174b
	0.073b
	72.28b

	Buffaloes
	0.071b
	0.089b
	0.097b
	0.103b
	0.109c
	0.115c
	0.122c
	0.051c
	71.83c


*Values with the same letters are not- significant differences at the level 0.0001.
The obtained data reflect that human milk was more easier to digest by the tested enzymes than cow’s and buffaloes milks. 

SDS-Poly acrylamide gel electrophoresis 

Based on the molecular size, Fig (1) demonstrates that the protein profiles of cows' and buffaloes' milk were similar and the casein region separates into three major bands, namely, αs-casein, β-casein and k-casein. The profile for human milk was somewhat different as there were two bands in the casein resign and another fast moving band ahead of the αs-casein region. There was an apparent bands of lactalbumin while β-lactoglobulin band was absent in human milk.
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Fig (1): Polyacrylamide gel electrophoresis of Cow's milk Lane (1), Buffaloes' milk lane (2), Human milk: lane (3), compared with the marker (M).

CONCLUSIONS
 The results indicated that the analy-sed formula powder satisfied legal nutrient content regulation and are within the range of recommended standards. All formulas had more or less the same composition and cha-racteristics of mother's milk, but differences among formulas were quite noticeable.

 Data revealed that human milk con-tained total solids more or less the same of cows' milk, while buffaloes' milk contained the highest total solids. The calculated energy showed a relatively higher value in buffaloes' milk than human and cows' milk. β-lacto-globulin was absent in human milk. Whey protein and N.P.N nitrogen in human milk were higher than other milks. Also, human milk had higher pH and not coagulated with rennet and more easily digested with pro-teolytic enzymes of human milk in compa-rison with cows' and buffaloes' milk. 
REFERENCES

Abdel-Salam, Z., Alsharnoubi, J. and Harith, M.A, (2013). Qualitative evaluation of maternal milk and commercial infant formulas via LIBS. Talanta, 115: 422. 
Abd Rabo, F.H. (1991). Studies on Egyptian human milk. Annals of Agric. Sci, Moshtohor, 29 :265 .

Abd El-Hakeem, R.M. (1994). Studies on whey utilization in infant foods. M.Sc. Thesis, Fac. Agric., MiniaUniv.

Abd El-Hamid, L.B. (1972). Studies on pro-duction of dried dairy infant foods. P.h.D. Thesis, Ain shams Univ.

Abd El-Kader Y I (1999). Effect of cooling or freezing process on some properties of cow's milk and Domiati cheese.Egypt J Appl. Sci, 14 (2).

AbouDawood, A. E.; Metwally, M.; Ragab, F. H.And Nagmoush, M. R. (1976).Variations in the gross composition and some minerals of human milk during lactation. Egyptian J. Dairy Sci., 4: 85.

AOAC (1995). The official method of analysis 16th ed., Association of official analytical chemists, Inc., Allington, Virginia, USA.

Axelsson, I.; Jakobsson, I.; Lindberg, T. and BenediKtsson, B (1986). Bovine β-Lacto-globulin in human milk.Acta Paediatca, 75: 702.

BSI (1988). Analysis of dried milk and milk products.BSI, 1743.

BSI (2002)..Dried milk protein products. determination of nitrogen solubility index ISO, 15323.

BSI (2010). Dried milk: determination of titratable acidity (Reference method)ISO, 6091.

.Carratu, B. Boniglia, C. Scalise, F. Ambruzzi, A.M. Sanzini, E. (2003). Nitrogenous com-ponents of human milk: non-protein nitrogen, true protein and free amino acids. Food Chem. 81: 357.

CODEX (1981). Codex standard for infant formula. Codex stan 72- 1981.

CODEX (2002). Proposed draft revised standard for infant formula (Codex Stan 72/1981). Codex Alimentarius Commission 25th Session. ALINORM 03/26, pp 44-54.

Darwish, A. M.; Shalaby, S. I.; Zahran, A. S. and Abd El-Hakeem, R.M. (1996). Evalua-tion of milk from different species to simulate human milk. Annals of Agric. Sci. Moshtohor, 34: 1711.

Egyptian Organization of Standards (2001). Milk and milk product. Standard No 154.

El-Agamy, E. I.; Zahbow, and Abdel- Kader, Y.I. (1998). Gel electrophoresis of proteins, physic-chemical characterization and vita-min C content of milk of different species. Alexandria. J. of Agric. Res. 43: 57.

El-Senaity, M.H., Awad, A.A.A. and Youssef, Y.B. (2000).Factors affecting rennet coagu-lation time and syneresis of different types of milk. J Agric Sci Mansoura Univ. 25: 287.

El-Shazly, A.A., Ammar, E.M.A., Abdel-Kader, Y. I. and Ismail, M.M. (1998).Effect of certain preservatives on the properties of Domiati cheese. J Agric Sci Mansoura Univ., 23:295.

El-Walsh, N.A.A. (1998). Physico–chemical studies on milk stored at low temperatures. M.Sc. Thesis, Faculty of Agriculture, Tanta University, Egypt.

ESPGHAN (2003). Committee on Nutrition: Aggett P.J., Agostoni C., Axelsson I., Goulet O., Hernell O., Koletzko B., Lafeber H. L., Michaelsen K. F., Morley R., Rigo J., Szajewska H., Weaver L.T. Core data for nutrition trials in infants: a discussion document- A Commentary by the ESPGHAN Committee on Nutrition. J Pediat  Gastroenterol Nutr., 36: 338.. 

FAO/WHO (1985). Energy and protein requirement. Report of a Joint FAO/ WHO/UNU Expert Consultation World Health Organization. Technical Report Series No. 724.

Farag, A.A., Okasha, A.L. and Emara, E.A. (1993). Coagulation of buffalo’s milk and resultant Domiati cheese characteristics as affected by salting and replacement with sour cream buttermilk. Die Nahrung 37: 5.

Florence, E., knight, D.I. and Harris, W.M. (1987). Nutrient composition of infant formulae. J. Soc. Dairy Tech. 40: 37.

Fomon, S.J. and Nelson, S.E. (1993). Cal-cium, phosphorus, magnesium and sulfur. In: “ Nutrition of Normal Infants “(Craven L, ed.) Mosby-Year Book Inc. St Louis, MO, pp 192-211.

Fox, P.E. and Morrissey, P. A. (1976).Food analysis. Dept. of Dairy and Food Chem. Univ. Collage Cork Ireland.

Hawk, P.B. and Sommerson, W.H. (1953). "Practical Physiological Chemistry "Blakiston Co., New York.

Hofi, A.A. Ibrahim, S.S. Hamid, G.M., Gohoneim, M.A. and El-Shahigi, A.F. (1970). Solubility of freeze and spray dried buffaloes milk. Zeitschr.Lebensmittel-Untess. Forsh, 143:89.

ICAR (1981). Handbook of Animal Husban-dry. Edited by SHRI. P. J. Joseph for the Indian Council of Agricultural Research, New Delhi. Pg. 99.

IDF (1987). Skimmed milk, whey and butter milk.Determination of fat content. Rose Gottieb Gravimetric Methods. IDF 22B.

IDF (1993). Dried milk and dried cream. Determination of water content.IDF 26 A.

IDF (1996). Milk–Determination of fat con-tent. 001D.

IDF (2001). Milk–Determination of nitrogen content –part 1:kjedldahl method .020-1.

Ismail, M. M. (2005). Manufacture of Domiati cheese from reconstituted skim milk and different types of cream. Egyptian J Dairy Sci 33: 247.

Jen, J.J. and Ashworth, U.S. (1970). Factors Influencing the Curd Tension of Rennet Coagulated Milk. Salt Balance 1.J. Dairy Sci. 53:9.

Koletzko, B. Hernell, O. and Michaelsen, K. F. (2000).Short and long term effects of breast feeding on child health. In: Advances in Experimental Medicine and Biology, Vol. 248. New York Kluwer Academic/ Plenum Publishers, pp 1-447.

Kroening, T. A.; Mukerji, P. and Hards, R. G. (1998). Analysis of beta-casein and its phosphors forms in human milk. Nutr Res. 18: 1175.

Kunz, C., Rodriguez, M., Koletzko, B. and Jensen, R. (1999). Nutritional and bioche-mical properties of human milk, part I. General aspects, proteins and carbo-hydrates. Clinics in Perinatology 26: 307.

Lammeli U. K. (1970). Cleavage of structural proteins during the assembly of the head of bacteriophage T4. Nuture 227:680.

Lebenthal, E. (1975). Cows' milk protein allergy. Pediatr. Clin. N, Amer. 22:827.

Lee, B. O. and Kim- J. S. (1990). Composition of Korean human milk. Korean J Dairy Sci, 12: 213.

Lönnerdal,B. (2003). Nutritional and physio-logic significance of human milk proteins . Am. J. Clin. Nutr.; 77 (suppl):1537S–43S.

Lonnerdal, B.; Keen C. L. and Harley, L. S. (1981).Iron, cupper, zinc and manganese in milk. Ann. Rev.Nutr.1, 149.

LSRO (1998). LSRO Report: Assessment of nutrient requirements for Infant formulas. Center for Food Safety and Applied Nutrition Food and Drug Administration Department of Health and Human Services, Washington.

Michaelsen, K.F.; Skafte, L.; Badsberg, J.H. and Jorgensen, M (1990).Variation in micronutrients in human bank milk: In-fluencing factors and implications for human milk Banking. J. Pediat Gastroenrol Nutr., 11:229

Mohran, M.A. (1990). Breast human milk components.Assiut J Agric Sci., 21: 257.

Motil, K.J. Kertz, B. and Thotathuchery, M. (1997).Locational performance of adole-scent mothers shows preliminary diffe-rences from that of adult women. J Adolesc Health 20: 442.

Nickerson, T.A. Vujicic I.F. and lin A.Y. (1975). Colorimetric estimation of lactose and its hydrolytic products .J Dairy Sci 59: 386.

Oglu, I.S.I (2003). The biochemical compo-sition of Nigerian mothers. Mary Slessor J Med., 3: 1.

Olsen, S.R. and Sommers, L.E. (1982). "Phosphorus " pp.403. in A.L. page et al.(Eds.). Method of Soil Analysis, Part 22nd Ed., Amer. Soc. Madison, Wisconsin, U.S.A.

SAS (2004).SAS procedure guide version 6.12th Ed., SAS institute Ine.,cary, NC, USA .

Soliman, G.H.Z.A. (2005). Comparison of chemical and mineral content of milk from Human, Cow, Buffalo, Camel and goat in Egypt. The Egyptian J hospital Med, 21:116.

Storrs, A. B., Hull, M. E. (1956). Proteolytic enzyme in human and cow's milk. J. Dairy Sci.39:1097.

Urbiene, S. Ciuckinas, A. and Margelyte, J. (1997). Physical and chemical properties and biological value of goat, cow and human milk .Milchwissenschaft, 52 : 427.

WHO/UNICEF (1989). Protecting, promoting and supporting breast feeding: the special role of maternity service. 

Yamawaki, N. Yamada, M. Kan-no, T. and Kojima, T. (2005).Macronutrient, mineral and trace element composition of breast milk from Japanese woman. J trace Elem Med Biol 19: 171.

بعض خواص ألبان الأطفال المجففة المتوفرة في السوق المصري ومقارنة بعض خواص لبن الأم في مصر باللبن البقري والجاموسي المصري
ـــــ

تم تجميع 10 عينات من ألبان الأطفال المجففة من الصيدليات وترقيمها ودراستها من حيث تركيبها الكيميائي و بعض خواصها وقد أظهرت النتائج أن متوسط نسبة الدهن 26.62±2.45 و البروتين 11.07±2.23 والكربوهيدرات 53.04 ± 2.31 والرماد 2.58 ± 1.19 وتراوحت نسبة الرطوبة في العينات بين 1.31 الي 3.03 وبمتوسط 1.96 ± 1.07. تم ﺇسترجاع هذه الألبان في الماء بالنسب المقررة علي العبوات وأجري التقييم بعد ذلك لكل 100مل من هذه الألبان كمثل لرضعة التغذية.وقد أظهرت النتائج أن متوسط نسبة الجوامد الكلية للعينات المختبرة 12.86 ± 1.24 والدهن 3.59 ± 0.58 والبروتين 1.46 ± 0.47 والكربوهيدرات 7.43 ± 0.22 وأن جميعها مشابهه لتركيب لبن الام. وجد ان محتوي العينات من الرماد يقع ما بين 0.22  و 0.35. وفيما يخص محتوي لبن الأم من المعادن فقد وجد تباين كبير بين العينات المختلفة ولكنها جميعها في النسب المقررة لألبان الاطفال وكذلك كانت قريبة من النسب الموجودة علي العبوات. 

كانت قيم الطاقة المحسوبة لجميع العينات بعد الاسترجاع. تقع ما بين 66 ﺈلي 73 كيلو كالوري / 100مل وبمتوسط 68.45  ± 4.55 وقد درست الاختلافات ما بين العينات في التركيب الكيمائي والخواص. 

وقد اتضح من النتائج أن جميع ألبان الأطفال غير قابلة للتجبن بواسطة ﺇنزيمات المنفحة ماعدا العينة رقم 3 فقد كانت متجبنة لأنها حامضية كما تباين مقدار هضم العينات بواسطة الانزيمات المحللة للبروتين (الببسين وتربسين ورنين). وقد وجد بعض الاختلافات في القيم المتحصل عليها من التحليل المعملي وتلك المبينة علي العبوات وقد يكون ذلك نتيجة الاختلافات في طرق التحليل المتبعة. كما أن النتائج تتفق مع الدليل الغذائي لتغذية الرضع والموجود بالمراجع المختلفة. 

 
وقد درس التركيب الكيميائي وبعض الخواص للبن الأم في مصر ومقارنته باللبن البقري والجاموسي المصري وقد أوضحت النتائج أنه: لايوجد اختلافات ملحوظة ما بين لبن الأم والبقري في كل من الجوامد الكلية والدهن بينما تميز اللبن الجاموسي بارتفاع كل منهما بدرجة ملحوظة.

· احتوى لبن الام علي نسبة منخفضة من البروتينات والاملاح والمعادن والحموضة عن اللبن البقري والجاموسي بينما تزداد نسبة اللاكتوز عنها في اللبن البقري والجاموسي.

· محتوي اللبن الجاموسي من الطاقة يفوق كثيرا محتواها في اللبن البقري ولبن الأم حيث كانت الفروق بينها قليلة.

· وبتقدير التوزيع النيتروجيني في الألبان المحتفلة وجد أن لبن الأم يحتوي علي نسبة منخفضة من الكازين عنها في البقري والجاموسي كما ان الـ lactoglobulin-β غير موجود في لبن الام بينما يوجد في البقري والجاموسي بنسبة 39.6، 41.2 ملجم/100 مل علي التوالي.

· يمتاز لبن الأم بقيمة مرتفعة من الـ pH كما أنه لا يتجبن بالمنفحة - يوجد اختلافات في معدل الزيادة في هضم الألبان المختلفة بواسطة ٳنزيم الببسين والتربسين والمنفحة.- تم عمل الالكتروفورسيس لمقارنه لبن الام والبقري والجاموسي وملاحظه غياب البيتالاكتوجلوبيولين ونسبة البروتين في ألبان المقارنة. 
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