Food Nutrition
Deng Zeyuan  Part 9
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1. Cereals
· wheat is the cereal most commonly used for the manufacture of food products, although many other types of cereals are used. Each cereal has unique properties which make it suitable for a variety of food products. Cereals require different conditions to grow. For example, rice is grown in damp tropical climates, eg India and China, and oats in cold temperate climates, eg Scotland. Cereals are also known as ‘staple foods’ as they often make up the bulk of the diet since they are relatively cheap to produce. 

1. TYPES 

· 1). Wheat is usually ground to flour which is used to produce a wide range of products. The type of flour produced differs according to the rate of extraction. Cous cous is also made from wheat. 

2). Rice

· Brown rice has its outer husk removed, and white rice is milled and polished further to remove the bran and germ. There are many different types of rice, categorised by size, shape and the region where they are grown. Rice can be ground to make flour. 
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3). Maize

Maize may be processed to make many different ingredients and food products. It may be milled in a similar process to wheat. Its germ is rich in oil, which is refined to produce corn oil. 
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4). Oats

· Oats are rolled rather than crushed during processing. Coarse, medium and fine grades of oatmeal are available. 
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5). Barley and Rye

· Barley is mainly sold as pearl barley, which is the whole grain with its husk removed

· Rye裸麦contains little gluten, so produces breads with low volume and a dense texture 
2. CHARACTERISTICS 

· 1). Protein: The amount of protein in each cereal differs, and this affects the final product. Bread, with its characteristic open texture and appearance, relies on high protein flour, eg wheat flour. In products such as cakes, biscuits and pastry, low protein cereals are used to produce crumbly and light textures. 

2). Gelatinisation
· Gelatinisation (thickening): When a flour (wheat, corn, rye or rice) is added to a liquid, the starch granules begin to swell on heating. This causes the granules to rupture and starch is released into the liquid. The starch granules absorb liquid, causing the sauce to thicken. Rice flour can be used in acidic sauces as it is resistant to the effects of low pH. Pearl barley may also be used to thicken a soup or casserole. However, small lumps of barley will remain. 

3) Rice:

· Rice: Rice grain is eaten whole and is used less frequently for manufacturing other products than wheat and maize. It is sometimes used to ‘bulk’ a food product, eg vegetarian burger, or used as a side or main dish, eg risotto, philaf. 

4)  Products:

· Products: Cereals are used in a variety of breakfast cereals, They are processed by different methods to produce a range of products. Some nutrients are lost during this processing but are added at a later stage known as ‘fortification’. 

Nutrition
a. Composition of Cereal protein (%)

	Cereals
	Albmin (白蛋白)
	Globulin（球蛋白）
	Prolamin （醇溶蛋白）
	Glutelin （谷蛋白）

	Rice
	5
	10
	5
	80

	wheat
	3-5
	6-10
	40-50
	30-40

	corn
	4
	2
	50-55
	30-45

	sorghum
	1-8
	1-8
	50-60
	32


BV%: Rice 77, wheat 67, barley 64, corn 60, sorghum 56

· B. Other:

· CHO >70%. Best Source of Energy.

· Fat: 1-2%,  corn: 1-4%.

     UNSFA 80%, Linoleic Acid: 60%

· Minerals: 1.5-3%. Rich : P and Ca, Fe 1.5-3 mg/100g

· Vit:  Rich  VB: B1,B2, B5, B6

3. STORAGE
Cereals should be kept in a cool dry place. They are prone to infestation by insects if kept for long periods of time. 

3. Legume

· Protein: 35-40%  Ideal complementary protein for botanical foods

· Fat: 15-20%, UNSFA 85%, linoleic acid 50%,  PLP (磷脂) 1.64%。
· Rich; Ca, B1 and B2
· CHO: 25-30%, 

AA content (g)in 100g protein

	EAA
	WHO ratio
	Egg
	soybean
	Mung bean

	Isoleucine 
	4.0
	4.8
	5.2
	4.5

	Leucine
	7.0
	8.1
	8.1
	8.1

	Lysine
	5.5
	6.5
	6.4
	7.5

	Methionine
	3.5
	4.7
	2.5
	2.3

	Phenylalanine 
	6.0
	8.6
	8.6
	9.7

	Threonine 
	4.0
	4.5
	4.0
	3.6

	Tryptophan
	1.0
	1.7
	1.3
	1.1

	Valine 
	5.0
	5.4
	4.9
	5.5


Nutrients contents in 100g

	 
	Protein(g)
	Fat  (g)
	CHO  (g)
	VA(ug)
	B1 (mg)
	B2 (mg)

	Joice of soybean
	1.8
	0.7
	1.1
	15
	0.02
	0.02

	Toufu
	8.1
	3.7
	4.2
	 
	0.04
	0.03
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Fruits
Fruit and Vegetables
Fruit and vegetables have adapted to local climatic and geographic conditions all over the world, resulting in many different varieties. With modern distribution systems it is new easy to obtain fruit and vegetables all year round, and from many different countries. 

COMPOSITION
Although fruits and vegetables may look different, the edible part is made up from similar types of cells. The cell has an outer wall which is made up mostly from cellulose. Within the cell there is a jelly-like substance called cytoplasm, which carries fat droplets and colour pigments. In potatoes and yams starch is also carried in this substance.
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· The major part of the cell, called the vacuole, contains cell sap. The sap is watery and contains sugar, pigments and salts. Between the cells are small pockets known as intercellular air spaces, which give raw fruits and vegetables their opaqueness.
CHARACTERISTICS 

· Processing: Whether fruit and vegetables are to be canned, frozen, pickled or eaten raw, further processing is required, eg cleaning and trimming, peeling, chopping and washing. The processing of fruits and vegetables may alter their physical characteristics and lead to losses of nutrients. Vitamin C is the most commonly affected nutrient. Cut or shredded fruit or vegetables have a shorter shelf-life than those which have not been processed.
Spoilage: The acidic nature of fruits and vegetables acts as natural protection against spoilage by micro-organisms. Fruit and vegetables continue to live after they are picked, ie they absorb oxygen, give off carbon dioxide and tend to become warmer. Fruits have a higher sugar content than vegetables, which makes some varieties susceptible to mould growth. Fruits ripen and vegetables mature on storage. Changes in flavour, appearance and loss of texture occur. 

· Colour: Fruits and vegetables contain natural colour pigments which may be used to colour foods. However, the stability of the pigments is affected by pH, light and heat. Freshly cut fruit, such as bananas, apples and peaches will discolour quickly in open air. This oxidation is called enzymic browning. This may be slowed down by the use of antioxidants or prevented by adding an acidic or sugary solution to the surface of the fruit or keeping it at cold temperatures. A similar reaction also occurs in some vegetables, such as potatoes. 

· Cooking: During cooking the cell structure starts to break down. This is why raw fruits and vegetables become softer when cooked. Some nutrients are also lost. This is due to the loss of water and other solubles in the sap.
· ·Products: Many varieties of fruits and vegetables are preserved by canning, dehydration or freezing. The preservation process may alter physical, nutritional and sensory characteristics.

· Jellying: Some fruits, such as apples and blackcurrants, contain rich sources of pectin. Pectin is used to set jam.
· ·Nutrition: It is recommended that we eat five portions of fruit and vegetables daily. This group of foods includes rich sources of a number of nutrients, eg vitamin C, folate, dietary fibre, beta-carotene and potassium.

Fruit types
· Soft fruits, eg raspberry, blackberry, redcurrant, strawberry, bilberry.
· Citrus fruits, eg orange, lime, lemon, kumquat, grapefruit.

· Stone fruits, plum, apricot, peach, lychee, cherry, mango.

· Fleshy fruits, eg apple, papaya, pineapple, pear, banana

· Vine fruits, eg grape, water melon, cantaloupe

· Vegetable types
· Fruit vegetables, eg aubergine茄子, marrow, plantain, tomato

· Pulses, eg pea, bean, lentil

· Flower vegetables, eg broccoli, cauliflower, calabrese

· Leafy vegetables, eg spinach, cabbage, parsley, endive, lettuce, watercress

· Stem vegetables, eg asparagus, fennel, celery

· Fungi, eg oyster and button mushroom

· Tubers, eg potato, sweetpotato, yam, cassava, jerusalem artichoke

· Bulbs, eg onion, garlic, shallot, leek

· Roots, eg beetroot, swede, salsify, carrot, parsnip, radish

Vitamin content (/100g)

	 
	Hot pepper
	Brocoli
	Spinach
	Carrot
	jujube
	orange
	peach
	grape

	Vc (mg)
	72
	61
	32
	16
	243
	19
	7
	25

	Carrotin (ug)
	340
	30
	487
	4010
	240
	520
	20
	50

	B2 (mg)
	0.03
	0.08
	0.11
	0.04
	0.09
	0.03
	0.03
	0.02


STORAGE
Fresh fruit and vegetables should be used as soon as possible. If stored, they should be kept in a cool, dark place to prevent sprouting, mould growth and rotting
3. Fats and Oils
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Fats and oils have the same chemical structure. Fats which are liquid at room temperature are called oils. Fats and oils are insoluble in water. Fats and oils carry flavour, odour and fat soluble vitamins. They all have different functional and sensory characteristics. 
· COMPOSITION
· Fats and oils are mixtures of triglycerides. These triglycerides are formed from these molecules of fatty acids joined to one molecule of glycerol. Each fatty acid is made of a chain of carbon atoms with hydrogen atoms attached. There are two kinds of fatty acid: saturated and unsaturated.

· Oils provide 100g fat/100g oil i.e. they contain no water. Some oils are ‘hydrogenated’ (hardened or made more saturated) to make them more useful. This process adds hydrogen to saturate the double bonds in unsaturated fatty acid molecules. This changes the liquid oil to a solid fat, which can be used in the manufacture of margarine. 
[image: image12.png]Stale egg
Yol

S

Wi tiring an
soadog o0




· Fish oils have a high percentage of unsaturated fatty acids. They are normally hydrogenated to make them solid and for use in manufacturing bakery products. Fish oils are rich in n-3 fatty acids and vitamins A and D and are used for vitamin supplements.
· Vegetable oils may be a rich source of unsaturated fatty acids. They usually contain natural antioxidants, which resist rancidity. Sometimes a blend of fats is used in a product to take advantage of the desirable characteristics of several types of fat. Some oils are rich in n-6 fatty acids (eg sunflower and corn oils). Other oils are rich in monounsaturated fatty acids (eg olive oil, rape seed oil, groundnut oil).
· Margarines provide approximately 80g fat per 100g.
· Spreads. These days a wide variety of spreads exist. They vary in terms of the fat content and also in terms of the type of oil from which they have been made and whether butter fat or milk solids have been added. Low and reduced fat spreads have a higher water content. Low fat spreads are not suitable for frying or baking because of their high water content. 
· Butter is not pure fat, but an emulsion of water in oil ie provides about 80g fat/100g.
· Lard comes from pig’s fat. It is a useful shortening ingredient due to its plasticity. Dripping is the fat which ‘drips’ from meat being roasted. It has the flavour of meat. Suet is the fat around the organs of animals such as ox and sheep. It is very solid and hard. Animal fats are mainly saturated but meat fats are a source of monounsaturated fatty acids.

CHARACTERISTICS
· Shortening:
· Products such as shortcrust pastry, biscuits and shortbread rely on fats to give their characteristic crumbly and short texture. The fat coats flour particles, and prevents moisture absorption which inhibits gluten formation. 
· Plasticity:
· Fats do not melt immediately, but soften over a range of temperatures. This property is called plasticity, and gives each fat its unique character. The plasticity is due to the mixture of triglycerides, each with its own melting point. Some fats have been formulated so that their melting points are low and they can be spread straight from the fridge, eg soft margarine.
· Flavour:
· All fats and oils have unique flavours and odours. Some are more suited for particular purposes than others, eg olive oil for salad dressing (for flavour) and lard for pastry (due to its blandness).

· Retention of moisture:

· Some fats can help retain a bakery product’s moisture and increase its shelf-life. They may also be used to baste food being cooked by dry heat.
· STORAGE
· Fats should be stored in a cool place, covered, and away from strong odours. They should be packaged to prevent oxidation. 

· Oils should be stored at ambient temperature in sealed containers. Oils that have been used need to be strained to remove impurities to prevent oxidation. Oils that have been used for deep frying frequently, should be discarded. 
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4.Meat [image: image3]
COMPOSITION
Meat is muscle tissue from animals. It is made up from long thin muscle fibres. These are bound together in bundles by thin sheets of connective tissue. 
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Connective tissue is made up from basic proteins - collagen, elastin and reticulin. Each protein has specific characteristics and reacts differently when meat is cooked. Collagen is weakened by heat and forms gelatin, which is soluble. This change helps the meat to become tender. The two other proteins are not weakened by heat, yet provide elasticity and strength. 
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· CHARACTERISTICS
· Tenderness: Some varieties of meat are tough and may be hard to cut or chew. Reasons for this include the type of animal, its age, level of activity and the part of the animal eaten. Tenderness can be improved by: 
· Mechanical action - Tenderness is improved by reducing the length of muscle fibres, for example by mincing, hitting with a tenderising hammer or cutting the meat into chunks. 
· Chemical action - Meat tenderizers contain proteolytic enzymes which, when added to the surface of meat, digest muscle fibre and connective tissue.
· Hydration - An acidic, alkaline or salt solution can increase the water holding capacity of meat and make it more tender. Acids, eg wine or lemon juice, are often used to marinade meat before cooking.

· § Colour change: The colour of meat is due to a mixture of pigment in the muscle. The main pigment is called myoglobin. Muscles contain varying proportions of pigments. Muscles which are used for physical activity contain large quantities and are darker in colour. As red meat is cooked the myoglobin changes from a purple red to a greyish brown in colour.
Nutrition

· § Lean meat is a nutritious food, which in moderate amounts can make a valuable contribution to intakes of protein, long chain fatty acids, B vitamins, vitamin D, iron and zinc. 

· Protein: 10-20%

· Fat: lean 7.9% (pork), 2.3% (beef )

          Fat: 90%

· Minerals: 0.8-1.2%, Ca 7.9mg/100g, Fe (heme)

Meat Nutrition in 100g

	 
	Protein
	Fat
	Ca
	Fe
	VA  (ug)
	VB1

(mg)
	VB2

(mg)
	Ch

 (mg)

	Pork
	20.3
	6.2
	6
	3.0
	44
	0.54
	0.10
	79

	Chicken
	19.3
	9.4
	9
	1.4
	48
	0.05
	0.09
	106

	Pig heart
	16.6
	5.3
	12
	4.3
	13
	0.19
	0.48
	151

	Duck
	15.5
	19.7
	6
	2.2
	52
	0.08
	0.22
	94

	Goose
	17.9
	19.9
	4
	3.8
	42
	0.07
	0.23
	74


TYPES
· Beef/Veal, eg rump steak, brisket, loin of veal
· Lamb/Mutton,eg chops, shoulder, shank

· Pork/Bacon, eg chops, gammon steak, spare ribs

· Poultry, eg chicken, duck, goose

· Offal, eg liver, kidney, tripe

· Game, eg pheasant, rabbit, venison

6. Milk and milk product 
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Milk
· Cows’ milk is the type of milk most commonly consumed. Other types that are also used are ewes’ and goats’ milk. Most milk undergoes some form of heat processing such as pasteurisation, sterilisation or ultra high temperature (UHT) treatment. This is to ensure that any harmful micro-organisms are destroyed before the milk is consumed and to improve keeping qualities.
· Milk has been derived from many types of mammals and put to different uses over the centuries. This has resulted in the development of a number of milk products. These include butter, cheese, cream and yogurt.
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· Cream is made by separating the fat and solids from milk. It is a fat-in-water emulsion. When whipping or double cream is whipped it changes from a liquid to a foam. This is due to the partial denaturation of the proteins, which stabilise the mixture by trapping air. 

· Cheese can be classified in a number of ways, for example by the place where it is produced or the method of production. Generally it is composed of milk solids, including some water and other ingredients. An enzyme called rennin is used to clot the milk and produce the milk solids (casein curd) and liquid (whey) which is drained off. The different kinds of cheese result from different methods of production and raw ingredients.
Yogurt is milk which has been coagulated and soured by lactic acid. The lactic acid is produced by the addition of harmless bacteria. 
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· Butter is a water-in-oil emulsion made from cream. Its composition is controlled by law: 
· * milk fat, at least 80% but less than 90% 
· * dry non-fat milk material, no more than 2%
· * water, no more than 16%
· NUTRITION 
· Milk and milk products (cheese and yogurt) are important sources of protein, B vitamins such as riboflavin and B12, and minerals such as calcium, zinc and magnesium. These days, they are available with a range of fat contents. 
Nutrient content in 100g

	 
	Human milk
	Cow milk
	Sheep milk

	water
	87.6
	89.9
	88.9

	protein
	1.3
	3.0
	1.5

	Fat
	3.4
	3.2
	3.5

	CHO
	7.4
	3.4
	5.4

	En (kj)
	272
	226
	247

	Ca(mg)
	30
	104
	82

	P(mg)
	13
	73
	98

	Fe(mg)
	0.1
	0.3
	0.5

	VA
	11
	24
	84

	B1
	0.01
	0.03
	0.04

	B2
	0.05
	0.14
	0.12


7. Fish 
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COMPOSITION
· The structure of muscle in fish is made up from segments of short fibres which give fish its characteristic flaky texture. These segments are separated by sheets of fine connective tissue. This substance is very fragile and is easily converted to gelatine. The combination of short muscle fibres and gelatine gives fish its tenderness, and is the reason why overcooking will result in fish falling apart.
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CHARACTERISTICS
· ·Fat content: Oily fish have more than 5% fat in their flesh, eg sardine and salmon. White fish have less than 5% fat in their flesh, eg cod and halibut. 
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8. Eggs 
An egg is made up from 3 main parts: the shell, white and yolk.
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· As an egg gets older, several changes occur:

· ·water moves from the white to the yolk

· ·the yolk structure weakens

· ·the egg white becomes thinner

· ·the air space increases

· ·bacteria may enter through the shell

· ·a ‘bad egg’ smell occurs due to the production of hydrogen sulphide and related compounds

Characteristics of fresh and stale eggs 
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CHARACTERISTICS 

· Coagulation: When eggs are heated, the protein in the white and yolk starts to coagulate. This means that the liquid egg becomes firmer. As heating continues the egg eventually becomes solid. Boiled, poached, fried and scrambled eggs all demonstrate this process. The coagulation of eggs makes them suitable for a variety of functions. 

· Emulsification: Egg yolk contains lecithin which acts a an emulsifier. It can be used to stabilise emulsions. Adding egg yolk to a mixture of oil and water prevents the two liquids from separating. An example of this is mayonnaise which is an emulsion of oil and vinegar, held together by egg yolk. Industrially manufactured mayonnaise uses pasteurised egg (which has been heat treated to destroy potentially harmful micro-organisms), rather than raw egg, to ensure safety.
· Foaming: Whisking egg white incorporates air and produces a foam - a relatively stable mass of bubbles. If left to stand, the foam will gradually collapse, but when heated the foam becomes permanent, eg meringue. Whole egg incorporates air less well, but gives sponge cakes a light texture. 
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Butter is a water-in-oil emulsion
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