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             ROLE OF POULTRY MEAT IN HUMAN NUTRITION
                                                                                                   Dr. Gungte Radhe, MVSc
ROLE O F POULTRY MEAT IN HUMAN NUTRITION.

Poultry meat is consumed all around the world and, over the past few decade, has increased in popularity in many countries. Among the reasons for this increased consumption are the relatively low costs of production, the rapid growth rate of poultry, the high nutritional value of the meat and the introduction of many new further processed products.


Poultry meat is economical, quick and easy to prepare and serve and has a number of desirable nutritional and organoleptic properties. 

The proximate of human food comprises mainly of

(1) Protein (vegetable and animal source)

(2) Carbohydrate

(3) Fats (vegetable and animal origin)

(4) Minerals (macro and micro)

(5) Vitamins ( fat and water soluble)

(6) Water.

The bulk of daily human food comprises mainly of carbohydrates, protein, fat, minerals, vitamins and water. Usually the human diet is not so deficient in terms of availability of minerals, vitamins, carbohydrates and water. The main deficient portion is the protein, especially the animal protein.

There are many sources of animal proteins like milk and milk products, chevon, mutton, fish, egg, pork, beef, cara-beef, chicken meat etc. The animal protein contains essential amino acids which are required for body growth and maintenance. the digestibility and the contents of essential amino acids in egg and poultry meat is far more superior than any other sources of animal protein.

Poultry meat is widely accepted as a good source of high quality protein, the B- vitamins and minerals. Overall the composition of poultry meat is dependent on the kind, class, sex, age and diet. Table.1 shows meat composition of selected cuts and illustrates the differences among various species. Turkey meat is lower in fat than chicken, while goose and duck meat are higher in fat. When skin is present, the fat level is higher because skin includes subcutaneous fat. When fat content goes up, moisture is reduced and therefore, it is commonly said that there is an inverse relationship between moisture and fat content. The protein content is not much affected by this change. Higher fat also translates into higher caloric value, but in general, poultry meat is considered to be a lean meat when compared to red meat sources. Another important differences is that poultry fat is less saturated than beef and pork fat ( Table.2) and therefore, has more favourable image. The higher unsaturation also results in a lower melting point of the fat ( Table.3). This also has an implication regarding fat stability to lipid oxidation ( i.e., a higher degree of unsaturation makes the fat less stable) and allowable chopping temperature when preparing a meat emulsion.

Overall, poultry meat consumers can obtain a very lean product by excluding the skin because, unlike red meat animals, most of the fat is subcutaneous ( e.g., there is no marbling and minimal intramuscular fat in chicken breast meat).

Table 1. Composition and nutritional value of different raw poultry meats

	Source of meat
	Water

%
	Protein

%
	Fat

%
	Ash

%
	Iron

%
	Calories

(Kcal)

	Species
	Meat
	Skin
	
	
	
	
	
	

	Chicken
	White
	+
	68.6
	20.3
	11.1
	0.86
	0.8
	186

	
	
	_
	74.9
	23.2
	1.6
	0.98
	0.7
	114

	
	Dark
	+
	65.4
	16.7
	18.3
	0.76
	1.0
	237

	
	
	_
	75.9
	20.1
	4.3
	0.94
	1.0
	125

	Turkey
	White
	+
	69.8
	21.6
	7.4
	0.90
	1.2
	159

	
	White
	_
	73.8
	23.5
	1.6
	1.00
	1.2
	115

	
	Dark
	+
	71.1
	18.9
	8.8
	0.86
	1.7
	160

	
	Dark
	_
	74.5
	20.1
	4.4
	0.93
	1.7
	125

	
	All
	+
	70.4
	20.4
	8.0
	0.88
	1.4
	160

	Duck
	All
	+
	48.5
	11.5
	39.3
	0.68
	2.4
	400

	Goose
	All
	+
	50.0
	15.9
	33.5
	0.87
	2.5
	370

	
	All
	_
	68.3
	22.7
	7.1
	1.10
	2.5
	160

	Quail
	All
	+
	69.7
	19.6
	12.1
	0.9
	3.9
	192

	Pheasant
	All
	+
	67.7
	22.7
	9.3
	1.3
	1.1
	180

	Pigeon
	All
	+
	56.6
	18.5
	23.8
	1.4
	-
	294


Expressed on a 100 gram portion of meat with/without skin. ( From USDA (1999b).
Table-2.

Fatty Acid composition of fat deposits associated with skin ( poultry) and subcutaneous tissue ( Beef & Pork). Adapted in part from Hedrick et al. (1994).

	
	% Fatty Acid in Fat

	Fatty Acid
	Formula
	Chicken
	Beef
	Pork

	Palmitica                     C 16:0                                             26              27                  28

Stearica                       C 18:0                                              7               21                  12

	Palmitoleic                 C 16:1 (9c)                                      7                 2                    3
Oleic                          C 18:1 (9c)                                     20                42                 47

Linoleic                      C 18:2 (9c, 12c)                             21                2                   6

Linolenic                    C 18:3 (9c, 12c, 15c)                      -                 0.5                0.7

Arachidonic                C 20:4 ( 5c, 8c, 11c, 14c)              0.6               0.4               0.8

	% Saturated                                                                       33                 54                42

% Unsaturated                                                                   67                 46                58


aExamples of unsaturated fatty acids. ( Note: the other fatty acids are unsaturated; only major fatty acids are listed in the table).

Table.3
 Effect of fatty acid composition and saturation/unsaturation on melting point.

	Acid
	Formula
	Molecular Weight
	Melting Point

	Butyric
	C4:0
	88
	-5.30C

	Caproic
	C6:0
	116
	3.20C

	Caprylic
	C8:0
	144
	16.50C

	lauric
	C12:0
	200
	44.80C

	Palmitic
	C16:0
	256
	62.90C

	Stearic
	C18:0
	284
	70.10C

	Oleic
	C18:1
	282
	16.30C

	Linoleic
	C18:2
	280
	-5.00C

	Linolenic
	C18:3
	278
	-11.00C


Fatty acid chemical formulas ending with a “0” are saturated; those ending with a “1” have one double bond; and those ending with a “2” have two double bonds, etc.
BROILER CHICKEN MEAT COMPOSITION AND COOKING YIELD

The general composition of chicken meat is shown in Table.1. More detailed nutritional composition data for raw light chicken meat with skin are given in Table- 4. Overall, white chicken meat is very high in protein, 20-23%, with and without skin, respectively. When the skin id removed, the fat level drops from about 11% to 1.6%.

Cooking methods affect the chemical composition in different ways. While roasting results in the highest protein content (29%; Table-4), stewing and frying also result in elevated protein content due to moisture and fat loss ( or protein concentration). Stewing results in a more moist product compared to roasting due to the cooking medium that reduces cooking losses. However, protein denaturation during the cooking process results in lower water holding capacity.


Frying the product, after it has been battered and breaded ( 22% coating in the example provided in Table-4), raises the carbohydrate content from 0-9.5% and the fat content from 11- 15.4%. The proportion of saturated fatty acids also increases. The cholesterol level was similar to that of the roasting method because, in this case, a vegetable oil (i.e., no cholesterol) was used.

Heat sensitive vitamins such as ascorbic acid can be significantly reduced by cooking. The amino acid profile is typical of lean meat composition. 

Table.4

Effect of Three different cooking methods on the nutritional composition of light chicken meat with skin. From USDA  (1999b).
	Nutrients and unit
	Mean Values in 100 grams, Edible portion

	
	Raw
	Frieda
	Roasted
	Stewed

	Proximate
	

	Water                             g
	68.6
	50.23
	60.51
	65.13

	Food energy               Kcal
	186
	277
	222
	201

	Protein (Nx6.25)           g
	20.27
	23.55
	29.02
	26.14

	Total lipid (fat)              g
	11.07
	15.44
	10.85
	9.97

	Carbohydrate, total        g
	0
	9.5
	0
	0

	Minerals
	

	Calcium                     mg
	11
	20
	15
	13

	Iron                            mg
	0.79 
	1.26
	1.14
	0.98

	Magnesium                mg
	23
	22
	25
	20

	Phosphorus                mg  
	163
	168
	200
	146

	Potassium                  mg
	204
	185
	227
	167

	Sodium                      mg
	65
	287
	75
	63

	Zinc                           mg
	0.93
	1.06
	1.23
	1.14

	Copper                      mg
	0.04
	0.061
	0.053
	0.044

	Manganese                mg
	0.018
	0.055
	0.018
	0.018

	Vitamins
	

	Ascorbic acid             mg
	0.9
	0
	0
	0

	Thiamin                      mg
	0.059
	0.113
	0.06
	0.041

	Riboflavin                   mg
	0.086
	0.147
	0.118
	0.112

	Niacin                          mg
	8.908
	9.156
	11.134
	6.935

	Pantothenic acid          mg
	0.794
	0.794
	0.926
	0.535

	Vitamin B6                 mg
	0.48
	0.39
	0.52
	0.27

	Folacin                       mcg
	4
	6
	3
	3

	Vitamin B12             mcg
	0.34  
	0.28
	0.32
	0.2

	Vitamin A                   IU
	99
	79
	110
	96

	Lipids
	

	Saturated, total              g
	3.16
	4.12
	3.05
	2.8

	12:0                              g
	0.01
	0.01
	0.01
	0.01

	14:0                              g
	0.09
	0.09
	0.09
	0.08

	16:0                              g
	2.33
	2.76
	2.25
	2.07

	18:0                              g
	0.63
	1.2
	0.62
	0.56

	Monosaturated, total     g
	4.52
	6.37
	4.26
	3.92

	16:1                               g
	0.6
	0.45
	0.57
	0.53

	18:1                              g
	3.74
	5.79
	3.51
	3.23

	20:1                              g                       
	0.12
	0.09
	0.12
	0.11

	Polyunsaturated, total  g
	2.34
	3.6
	2.31
	2.12

	18:2                               g
	2.07
	3.24
	1.98
	1.83

	18:3                               g
	0.10
	0.18
	0.09
	0.08

	18:4                               g
	-
	-
	-
	-

	20:4                              g
	0.06
	0.07
	0.09
	0.08

	20:5                              g                              
	0.01
	0.01
	0.01
	0.01

	22:5                              g
	0.01
	0.01
	0.02
	0.02

	22:6                              g
	0.02
	0.02
	0.03
	0.03

	Cholesterol                  mg
	67
	84
	84
	74

	Amino Acids
	

	Tryptophan                   g
	0.227
	0.268
	0.326
	0.294

	Threonine                     g
	0.839
	0.963
	1.202
	1.084

	Isoleucine                     g
	1.015
	1.171
	1.458
	1.316

	Leucine                         g
	1.477
	1.723
	2.119
	1.91

	Lysine                           g
	1.654
	1.841
	2.374
	2.142

	Methionine                   g
	0.541
	0.616
	0.776
	0.699

	Cystine                         g
	0.27
	0.326
	0.385
	0.347

	Phenylalanine               g
	0.788
	0.938
	1.13
	1.019

	Tyrosine                          g
	0.655
	0.762
	0.94
	0.848

	Valine                             g
	0.985
	1.147
	1.412
	1.273

	Arginine                         g
	1.268
	1.445
	1.811
	1.629

	Histidine                         g
	0.597
	0.682
	0.858
	0.774

	Alanine                           g
	1.177
	1.334
	1.679
	1.509

	Aspartic acid                  g
	1.807
	2.04
	2.587
	2.33

	Glutamic acid                 g
	2.967
	3.75
	4.254
	3.835

	Glycine                           g
	1.291
	1.466
	1.823
	1.629

	Proline                            g
	0.973
	1.238
	1.381
	1.238

	Serine                             g
	0.714
	0.869
	1.021
	0.919


aBattered (22%) and fried.
COMPOSITION OF POULTRY MEAT
Moisture Content

According to the U.S. Department of Agriculture, the edible portion of chicken broilers contains about 71% moisture; roasters, 66%; hens, 56%; and medium fat turkeys about 58%. Carcasses from young birds have a higher proportion of moisture to tissue than the old ones.
Calories.

Poultry meat is low in calories in relation to other nutrients present Therefore, poultry is a good foodstuff for weight control diets, convalescents, and old people who are not physically active. By eating poultry meat as the source of proteins in a diet it is possible to reduce caloric intake, but at the same time help keep other nutrient requirements in proper balance. Broilers contain 151 calories per 100 gm of meat, roasters 200, hens 302, and medium fat turkeys, 268 calories.
Proteins.

Not only poultry meat is a good source of protein but it contains more proteins than red meats. Scott(1956) reported that cooked poultry meat, excluding edible viscera, contains from 25-35% protein, depending upon the part of the carcass and the method of preparation. Beef contains 21-27%, pork 23-24% and lamb 21-24%.


Poultry meat contains high quality protein. It is easy to digest and contains all the essential amino acids presently known to be required in human diets. Scott (1959) reported that the amino acid composition of turkey is similar to chickens, beef, and pork. Since poultry contains higher proportion of proteins than other meats, it also contains more amino acids.
Table.5

Comparison of Amino acids composition  of various animal foods ( % of protein)

	Amino acids
	Turkey1
	Chicken
	Beef
	Pork
	Milk
	Eggs

	Arginine
	6.5
	6.7
	6.4
	6.7
	4.3
	6.4

	Cystine
	1.0
	1.8
	1.3
	0.9
	1.0
	2.4

	Histidine
	3.0
	2.0
	3.3
	2.6
	2.6
	2.1

	Isoleucine
	5.0
	4.1
	5.2
	3.8
	8.5
	8.0

	Leucine
	7.6
	6.6
	7.8
	6.8
	11.3
	9.2

	Lysine
	9.0
	7.5
	8.6
	8.0
	7.5
	7.2

	Methionine
	2.6
	1.8
	2.7
	1.7
	3.4
	4.1

	Phenylalanine
	3.7
	4.0
	3.9
	3.6
	5.7
	6.3

	Threonine
	4.0
	4.0
	4.5
	3.6
	4.5
	4.9

	Tryptophan
	0.9
	0.8
	1.0
	0.7
	1.6
	1.5

	Tyrosine
	1.5
	2.5
	3.0
	2.5
	5.3
	4.3

	Valine
	5.1
	6.7
	5.1
	5.5
	8.4
	7.3


1Average values for whole turkey (breast and leg). Scott(1959).
Lipids.

The fat content of poultry carcasses varies according to the age, sex, and species of poultry. The part of the carcass from which the fat I taken also influences the fat content considerably. Scott (1956) reported that cooked turkey skin contains 33.8% fat whereas the breast meat contains only 6.7-8.3%. Unlike red meats, most fat in poultry meat is found under the skin rather than distributed throughout the tissues. Cooked chicken breast meat contains only 1.3% fat; veal cutlets, 11%; beef cuts from 13-30%. Poultry meats contains a higher proportion of unsaturated fatty acids than fats from red meats, but less than fats or oils of vegetable origin.

Poultry meats contain less cholesterol, a fatty alcohol present in the arteries and veins of individuals suffering with atherosclerosis, than other foods of animal origin.

Vitamins

Bird (1943) reported that poultry meat is a good source of niacin and a moderately good source of riboflavin, thiamin and ascorbic acid. Uncooked chicken livers contain 32,500 I.U of vitamin A. 0.20 mg of thiamin, 2.46 mg of riboflavin, 11.8 mg of niacin and 20 mg of ascorbic acid. Other edible parts of the carcass contain thiamin, riboflavin, and niacin, but in smaller quantities than found in liver.
Minerals

Poultry meat contains sodium, potassium, magnesium, calcium, iron, phosphorus, sulfur, chlorine and iodine.

Poultry meat in special diets
Poultry meat is ideal food for infants, young children, adolescents, adults, old people, convalescents and those attempting to control their weight. Because of its high meat yield, low shrinkage during cooking and ease of cooking and serving, poultry meat fits well on the menu of restaurants, hotels, airlines, hospitals, schools and institutions.

Nowadays with the recognition of the association between diabetes and heart diseases and of the capacity of animal protein and fat to promote cholesterol formation, fish and poultry are considered preferable to meat in such diets.


The National Broiler Council ( Anon. 1964) gives the following reasons why chicken is important in hospital diets.

· Patients and staff like it and readily accept well-prepared chicken.

· Chicken can be adapted to many special diets for all age groups. Because chicken meat is short fibred, easy to digest thus making it a favourite with all age groups. 

· Chicken drumsticks are easy to eat for patients who are too young or incapable of handling knives and forks.

· Chicken can be adapted to many special diets for all age groups. For example, broiled and boiled chicken can be served in many variations that do not add calories but still have high patient acceptance. 

· The close tolerance on proportioned items makes it easier to use chicken for special diets than in the days when every portion had to be cut, weighed and checked.

· The endless ways in which chicken can be cooked precludes menu monotony.

· The task of the clinical dietician and public health nutritionist is relatively simple when they teach the use of chicken compared to, for instance, the importance of liver diet. This is because most of the homemakers know how to cook chicken and their families accept it readily.

· In terms of the cost per pound of edible meat and the nutrient return for the money spent, chicken is the best buy.
· A chicken also lends itself well to a portion of low-sodium diets.
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