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Unit |

The Main Components of Foods

Food is composed of three main groups of constituents: carbohydrates, fat and proteins.
In addition, there is a group of inorganic mineral components and a group of organic sub-

stances present in comparatively small proportions:’
CARBOHYDRATES

To this class of compounds the sugar belong. Sugar are soluble substances of which the
best known is the common sweet substance “sugar”, a compound molecule technically known
as sucrose and composed of glucose and fructose’. Maltose, a compound molecule composed
of two glucose units, is formed when grains germinate; and lactose, another compound mol-
ecule, occurs in milk. Starches are also carbohydrates. As has already been mentioned, they
have very much large compound molecules and are the form in which plants store food for
themselves in their seeds and other storage organs. Although the starches from diverse
grains and from potatoes and other plants are basically the same, the structure and conforma-
tion of the polymer chains of which they are composed differ in detail®*. These differences be-
come apparent in practiée when they are processed.

Starch is a major component of cereals and of roots and tubers. There is another form of
starch that occurs in animals, glycogen. Like the starch in seeds, it functions as a fuel-stor-
age material in the living animal. Liver contains comparatively large amounts of glycogen.
As do horse-meat and oysters.

Sugars are soluble in water and readily form syrups; starches are not, as a general rule,
soluble at all. There are, however, compounds midway in molecular size between the one-or
two-glucose length of simple sugars and the very large, polymer structure of starches. These
compounds are dextrin. They occur in nature-in malt, for example-but they are more com-
monly recognized when produced during food processing: the brown substances that arise

when bread is turned into toast are dextrin. The gum on postage stamps is usual dextrin.
PROTEINS

Carbohydrates are basically fuels-first, for the living plants in which they are formed
and, later on, for animals and men. While the structure of starch grains is more complex
than the comparatively simple chemical molecules of sugars, nevertheless it is less intricate
by far than the elastic substance of animal muscle of even than the gluten fiber of wheat, the
rubbery casein of cheese or the gelatinous substance of egg white. These are all proteins.

Consider meat as an example. It is mainly muscular tissue, strong, contractile yet
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destructible if wrongly handled. Like the artificial “plastics” that have now been invented to
be like it, it is a polymer, but a much more complex one than starch or cellulose.

The polymer chains of starch are made up of links, each of which is the same. They are,
as I have said above, each one a glucose unit. Proteins, however, which are more versatile
structures, are polymer chains made up with a varied collection of more than twenty different
substances, called amino acids, as links. These units, although they are all different, are
similar in general design and all possess the peculiarity of containing one or more nitrogen at-
oms. The separate links of an amino-acid chain out of which the protein molecule is formed
are connected by way of the nitrogen atom. Some of the amino acids also contain a sulphur
atom and this allows protein chains to become attached to one another, side by side, in much
the same way as the separate strands of a rope that are twisted together can also have cross

fiber tangled across from one to another.
FAT

The food technologist can usually recognize fat when he sees them because they are quite
different both in their physical properties and in their chemical composition from the other
two main food constituents, carbohydrate and proiein. Unlike the starch grains, which form
the main carbohydrate fraction, and even more unlike the muscle fiber of meat or even the
gluten strands in bread, two examples of protein that have already been mentioned, fat pos-
sess no structural form. Fat is, indeed, primarily a fuel source, either for the animal or plant
in which it originally occurs, or for the man who eats the food in which it subsequently forms
a part. A slice of break possesses an obvious and characteristic structure, the butter smeared
on it does not.

We recognize fat when we see it as a smooth, greasy substance. There are a number of
different fat which differ primarily from each other in the temperature. Fat that is liquid at
the normal climate temperature at which one happens to live is by convention called oil, but
the chemical compositions of fat and oils are similar and the same fat in Europe may be oil in

Africa just as oil in Europe may be fat in Alaska. *
VITAMINS

There are present in most foods a number of organic components which may not seem to
be of direct interest to the food technologist so far as the apparent quality of the foodstuff is
concerned. These substances, however, are of great importance to the nutritional value of
the diet as a whole. Although they may be present only at the level of a few parts per
million, their absence from the diet would lead to malnutrition, deficiency disease and
ultimately death.

Vitamins can be conveniently classified into two groups:

(1) Water-soluble vitamins, notably a group of vitamin B, fairly widely distributed in
grain products, meat, milk, potatoes and vegetables, and vitamin C, which is largely

restricted to fruit and vegetables.
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(2) Fat-soluble vitamins, including vitamin A, present in fish, egg and milk; yellow
pigments which possess vitamin A-—activity found in carrots, yellow maize, green
vegetables, palm oil, sweet potatoes and a number of other foods; and vitamin D is found in
milk, fish oils and in some other fatty substances that have been irradiated either by sunlight

or artificially.
MINERAL COMPONENTS OF FOOD

Foods contain in small amounts a comparatively long list of mineral components. These
include:

(1) Calcium compounds. Calcium phosphate is a component of bone and, occurs also in
milk. Calcium from milk becomes concentrated in cheese and in dried milk. Fish may also be
a significant source of calcium phosphate.

(2) JTodine. An element that is of considerable importance for health and that is also
present in sea fish. The absolute amounts of iodine present are exceedingly small, but so is
the quantity required in a good diet.

(3) Iron is a further necessary mineral occurring in foods; it is present in meat and in a
specially available form in liver. Vegetables also supply significant amounts. Iron is notably
lacking in milk.

(4) Salt. The mineral combination present in largest amount in foodstuffs is salt. In
chemical terms, this is sodium chloride. Although it is present naturally in a number of
foods, salt is for the most part added, for example, in cooking and food processing, in

making bread, and in making cheese.

New Words and Phrases

constituent[ kan'stitjuant] n. & %
carbohydrate[ ka:bau’haidreit] n.
BARACE W [pl JRBREH
inorganic[ino! genik] a.

Aoy, RALE

soluble['soljubl] a. T &, T A B2 &
sucrose[ 'sjutkrous] n. E#
glucose[ 'glutkaus] n. # & #
fructose[ 'fraktous] n. B 48, £ % 5
maltose[ 'moiltaus] n. £ ¥ 4%
germinate[ 'd3ommineit] vt. &vi.
X F, FeAK

lactose[ 'leektous] n. $L#%

starch[ sta:tf] n. i£ #

diverse[ dai'vais] a.

AR, AT, 2 S HH

conformation[ kanfo:' meifon] n.
He A

polymer[ 'polima] n. B &4, % %%
tuber['tjwbe] n. 3 ¥ , 4 %

glycogen[ 'glikoudzen] n. 48 & , 3 4 & %

liver['liva] n. BF, A BE

oyster[ 'oista] n. 4£3% , %&
exertion[ig'za:fon] n. % /1, % M
syrup[ 'sirop] n. B %, % 7+
dextrin[ 'dekstrin] n. #i#k
malt[ma:lt] n. & ¥

toast[ taust] n. B & &, ; vt. B, B
intricate[ 'intrikit] a. H 2B ¥
gluten['gluiton] n. 2%k, @ #5 . 3 &
casein[ 'keisizin] n. B & &

gelatinous[ d3i'leetinas] a.
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A BRI, IR &R pigment[ 'pigment] n. FiH, & F
contractile[ kon' traektail ] a. 7T 4k 4% #9 carrot[ 'keerot | n. A ¥ |
destructible[ dis'traktabl] a. maize[ meiz] n. &k

TR IR, T i R & palm[ paim] n. 444

cellulose[ 'seljulous] n. &4 % irradiate[i'reidieit] vt. B 4%, BAE
nitrogen[ 'naitridzen] n. & calcium[ 'kaelsiom] n. 45
sulphur['salfe] n. 8% (#%) phosphate[ 'fosfeit] n. &%

strand[ streend ] n. &, %, % iodine[ 'aiadi:n] n. &%

tangle[ 'teengl] vt. 42 4 ; sodium['saudjem] n. 44

n E4,45 4 chloride[ 'klorraid ] n. £.4t 4%
smear[ smia] vt. 4, 8, F i amino acid[omi:na'aesid] £ & #%
malnutrition[ meelnju:'trifon] n. B R & by convention # 3J 1}
deficiency[ di'fifensi] n. 8% , R 2 so far as sk eeceer mE,ET

restrict[ris'trikt] vt. FR4),FRZ , 4 %k

Specialized Terms

inorganic mineral components ZALF # K 4 soluble substances TiE4 i

organic substances A M4 R simple sugars ¥ 3%

compound molecules & 4% F structure of starch grains B L
polymer structure of starches Z#H R4 %4 M fishoils &

gluten fiber of wheat X8 &@ B H 4% calcium compounds 4-454t4-4

fatty substances ABE# £ ¥R
Notes

1. In addition, there is a group of inorganic mineral components and a group of organic
substances present in comparatively small proportions. #t 5}, i& H — 2 ) 4] 35 N 89 WL 5 4
R FeH WM K., “present in comparatively small proportions” 4 —H A 39 4545, % £ 35 “a
group of inorganic mineral components and a group of organic substances”# & & & i&,

2. Sugars are soluble substances of which the best known is the common sweet
substance “sugar”, a compound molecule technically known as sucrose and composed of
glucose and fructose. “of which”FfH A AR AN ARHLE A, A T“L 7.

e. g. Of the three students he is the tallest one. ZAF 42 Z P4 EFH.

3. ---the structure and conformation of the polymer chains of which they are composed
differ in detail, -+ ARXLZHARSBY LN ESEBYT LR REH. “ - of which
they are composed” & & & M 4] . “conformation” Z & 4 39 , & & 33 & “conform” im j& & 48 A&,
#, EEHRATAGEARTTEIXEREAR, TR ER R LBARE A2EMNTREEARM
ARk ],

e. g. write—writer conduct—conductor tell—retell liberate—liberation
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4. Fat that is liquid at the normal climatic temperature at which one happens to live is by
convention called an oil,++ in Alaska. & & % 5 4 4], 6 # “Fat is by convention called
oil”, “that is *--to live” 4 A 4] ,

Exercises

I . Tell whether the following statements are true or false according to the text.

1. The structure and conformation of the starches from diverse grains differ in detail.

2. Dextrins are compounds which are midway in molecular size between the one- or two-
glucose length of simple sugars and the very large, polymer structure of starches.

3. The polymer chains of protein are made up with amid acids as links.

4. Fats and oils are different both in their physical properties and in their chemical
composition.

5. Vitamin C is only stored in fruit and vegetables.
I . Choose the best answer to complete the following sentences.

1. The vitamins in food are

A. inorganic mineral components B. organic substances
C. carbohydrates D. muscular tissues
2. Carbohydrates contain
A. sugars B. sugars and starches
C. all compounds of large molecules D. sugars, starches and dextrins

3. The moleculars of proteins are
A. less complex than those of starch grains
B. less intricate than those of animal muscle
C. more complex than starch grains
D. even less intricate than gluten fibres of wheat
4. Fat are quite different from proteins
A. in their composition B. in their structures
C. in their functions D. all above
5. Salt is present naturally
A. in some food B. in a lot of food

C. in most food D. in food in big amounts
II. Change the following words by adding suffixes or prefixes.

1.-er / -or

receive lend

send speak

call conduct
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2.-ly
angry happy
foolish sad
large heavy
3.re- / in- / im-
call form
correct perfect
famous polite

IV. Translate the following sentences into chinese,

1. Food is composed of three main groups of constituents: carbohydrates, fat and
proteins.

2. Sugar are soluble in water and readily form syrups; starches are not, as a general
rule, soluble at all.

3. The polymer chains of starch are made up of links, each of which is the same.

4. We recognize fat when we see it as a smooth, greasy substance.

5. Foods contain in small amounts a comparatively long list of mineral components.
Reading Material
Food Today

Next time you see a packet of frozen' food or a tin® of vegetables or soup, look at the
label* to see if there are any added flavorings® or colorings® or preservatives®. It’s very
difficult to find any processed food these days that hasn’t had something added to it.

Why do we have to eat processed food”? Why can’t we all have fresh food every day?
Quite simply, it’s because there are too many people and too little fresh food.

Processed food is the end of a long chain that starts with increased food production based
on modern methods using artificial fertilizers, insecticides, and chemical-balanced® animal
feeding-stuffs.

Very large quantities of food are produced and they have to be available to the customer
when he or she wants to buy them. So they have to be preserved by various processes, inclu-
ding deep-freezing’, canning'® and dehydrating''. Very often the process itself changes the
color or taste of the food, but this is corrected by using additives'?.

Did you know that it is possible to change the color of the yolk™ in an egg? If you put
an additive (carophyll' orange) into the feed of battery'® hens, it will make the yolk in the

eggs they lay turn from a pale to a darker yellow.
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Notes
1. frozen[ 'frouzn] a. %k % & 9. deep-freeze[ di'p'friz] vt.
2. tin[ tin] n. # % (ARRAKIR B Brik ) A&
3. label[ 'leibl] n. #& %, 452, H 5 10. can[keen] n. # k;vt. e (R &) K4
4. flavoring ['fleivarin] n. %k & , Fek F 4 11. dehydrate[ di: haidreit] vt. 4% Bt K
5. coloring[ 'kalerig] n. & & &, &%, #HH 12. additive[ 'aeditiv] n. &
6. preservative[ pri' zewvativ] n. B & # 13. yolk[jouk] n. &% , %7 %
7. processed food Ae LA % 14. carophyll[ 'keerofil] a. ¥ F »} &
8. chemical-balanced[ 'kemikeeli’ balonst ] 15. battery[ 'beetori] n. # % 4 48

a (BHEZEIINRFEGERETY

Questions

1. Is it difficult to find any processed food today that hasn’t had something added to it?
Why?

2. Why can’t we all have fresh food every day?

3. How to change the color of the yolk in an egg?



