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FISH AND POULTRY

The unit should be constructed with adequate infrastructure facilities like good lighting,
proper ventilation, adequate potable water and proper drainage system for hygienic
processing of chicken meat. Separate space must be provided for handling meat and
other edible offal whereas separate area to be provided for unclean operations such
scalding, de-feathering and evisceration to handle inedible parts of the slaughtered
birds. Sufficient facilities are to be provided for chilling/storing the carcasses. The walls
and floor must be easily cleanable in nature.

1. Hygienic slaughter of birds: Birds must be fasted for 12 hours prior to slaughter, but
provide adlibidum water, which facilitates to minimize the microbial load in the intestine
of the birds to reduce the risk of contamination during evisceration.

2. Stunning: Hang the birds for slaughter in such a way for easy stunning. By stunning
the birds, maximum blood can be removed from the carcass which helps in extending
the shelf life of the meat.

3. Bleeding: Immediately after stunning, the birds must be stuck with a sharp knife by
serving kthe major blood vessel sin the neck. Allow 2-3 minutes for bleeding. Provide
bleeding cones for hygienic and aesthetic removal of blood.

4. De-feathering: De-skinning is one of the methods and more safe method of removing
the feather as the chances of microbial contamination is less in this method. But,
commonly the slaughtered birds are scaled by dipping in hot water of 50-600C which
loosens the feather and by hand picking the feathers will be removed. Scalding tanks as
well as de-feathering machines are available for removal of feathers in a more hygienic
way.

5. Evisceration: Eviscerate the carcass as quick as possible by removing the anal gland

followed by opening the abdomen next to the keel bone and remove the visceral organs
and collect the edible and inedible offal separately for easily processing and delivery. 6.
Washing of carcass: After evisceration, the carcass is looked for any change in color, or
/ and abnormality and the carcass without any deviation is allowed for further
processing. Remove the neck. Wash the carcass thoroughly with potable water. 7.
Storage: In most of the days the meat will be sold immediately. If it doesn't happen
chilling the carcass to 40C in a chiller/refrigerator. In case of small processors keep the
meat in the insulated boxes with ice.
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Stocks

The preparation of stocks has been simplified in many ways since the days of Escoffier,
although this does not mean it demands less care or skill. Few chefs today bother to tie
vegetables for a stock into a bundle, for example. They’re going to be strained out
anyway. The number and variety of ingredients is usually not as great as it once was.
Nor is it common to cook stocks for as many hours as was once thought necessary. All
these details are taken up one by one in this section. A stock may be defined as a clear,
thin—that is, unthickened—Iiquid flavored by soluble substances extracted from meat,
poultry, and fish, and their bones, and from vegetables and seasonings. Our objective in
preparing stocks is to select the proper ingredients and then to extract the flavors we
want—in other words, to combine the correct ingredients with the correct procedure.

Glaze Sauce

A glaze is basically just a cooked sauce. It can be used on vegetables or proteins. The
important thing is that it has a sweet element, like honey or sugar. As the glaze cooks
down this sweet element caramelizes, gets sticky, and forms a beautiful glossy coat on
whatever you're cooking.

SOUP: EIGHT GARNISHES

This article was originally published in March 2013
With just the right garnish, a simple soup becomes a nuanced dish awash in flavor.
Local cookbook author Becky Selengut shares some of her favorites.

Caramelized onions
A sweet garnish that marries well with earthy soups, such as lentil, bean or parsnip.
Crispy sage leaves

Delicious with squash soups. Remove leaves from stems and fry in an inch of oil over
high heat until they turn from light green to dark. Drain on a paper towel.

Stone-ground mustard

Stir a tiny bit with a good drizzle of olive oil (or sour cream, or creme fraiche) into lentil
or sausage soups just before serving.

Herbal pesto

Add a dollop to any vegetable- or tomato-based soup. Any bright green herbal-nut
mixture will work well, from traditional basil and pine nut to mint and pistachio.

Poached eggs
A sweet garnish that marries well with earthy soups, such as lentil, bean or parsnip.

Toasted dried ancho or pasilla chiles



Toast quickly in a pan, let cool, crush and sprinkle over tortilla soup along with the
traditional (lime wedges, tortilla chips, cilantro and sliced avocado).

Cashew cream

A creamy and delicious nondairy garnish to balance spicy soups. Find whole cashews
in our bulk section, then make it at home with this easy recipe.

Morels

Saute with a little preserved lemon, put a bit in a bowl and pour asparagus soup around
it for a lovely presentation. Try dried morels, available in our grocery aisles, when fresh
are not available.


https://www.pccmarkets.com/pcc/recipes/cashew-cream

_their distribution; they are found everywhere in every env

27. COOKING OF ”,_-”OO‘DS

Some foods like fruits, vegetables and nuts arce caten raw. It is good that
the-y are consumed raw as in the uncooked condition they retain most of
their nutritive value. However, most foods are cooked before they are ac-
F:epted, Cooking of food is the use of heat to bring about desirable changes
in foods being consumed. The source of heat may be the result of combus-

tion of wood, coal, gas or oil; by € nts contained in hot

plates or electric ovens; or by a microwave cooker.

27.1 _Objectives of Cooking Food

Cooking of food produces improvement in flavour, texture, and appeca-

rance, and this makes the food more palatable and easily digestible. Most
in harmful microorganisms and they are

foods in the raw state contai
destroyed during cooking.

f Food Quality Cooking improves the natural
flavour of meat is developed and enhanced by
d develops in the crust during baking; coffce
asting of green colffee, and so on. If a blend of
flavours is required, several foods could be cooked together to bring about
this. If the object is to change the flavour of a food, cooking helps achieve
this by addition of required flavouring material. Cooking could also destroy

if the original flavour of a food is to be

the flavour of a food. In such a case,
retained, there should be minimum cooking. Overcooking results in the
volatilization of flavour substances and a less desired product may be ob-

tained. Colour and texture also influence flavour. Cooking helps develop the

desired colour and texture in foods.

27.1.1. Improvement 0
flavour of food, e.g., the
heating; the flavour of brea
flavour is formed during the ro

Microorganisms are ubiquitous in

.27.1.2 _ Destruction of Microorganisms
ironment, and

: av‘_dapt themselves to almost every growth condition. They make their pre-
: ience known in many ways. Their action may be beneficial as in the produc-
lonof cheese, pickles, leavening of bread, etc., or harmful as in food spoilage.
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i ‘ The latter type of microorganisms  are no‘i normally lfcr:i::in :Shf}t;od 7
L L\mmn\inmns: When present they cause ilﬂccmﬂ,ﬁ~Or,5)ro;mltiplj‘y' in.the ?c" ]
tive types of bacteria, such as Salmonella fmd 5_/”8"’ fat'hc host. In C(‘mtra;.
tcsiinlﬂ tract and cause discase through the mrc.ct'mn 0 oo proTifCE t-h,
bacteria like Staphylococcus aureus and Clostridium "mluan:j e dire;
toxins present in the food at the time of con_s.mm‘)tlzflt revent bacteria
causes of illness. Food storage under conditions tha «;rl)mt db 50 againg
i corowth do not pm\‘icic safety against infective pathogens &= &
: } toxinogenic food poisons. illus flavus produces a toxin
g Molds also produce toxins. The mold Asperst ”Sh . ird. There are many
hy (§ (aflatoxin) which. when present in food, isa health a"m 'One of the mes:
b other molds producing toxins referred to as 'm)’co"o’“ﬁh' iCroOTEANISMS is
: important methods of protection of food against h;'miried emperature for &
by the application of heat. Cooking food to the .requ enisan AifaEas.
required length of time can destroy all harmful microorg

L R e

B 37.2 Methods of Cooking

Heat may be transferred to the food by conduction, convection, ra.dlatl.()n or
by the energ\;gfﬂ\?crowaves [(electronic heat_trar?sfer). Co?ductfon is the
method of transfer of heat by contact. Convection 1S the transfer of heatasa
result of the flow of a liquid or gas travelling from the hotter_ to a less hot
part of an oven or saucepan. Radiation is the emission of heat in the form of
waves from hot objects. Microwaves are a form of electromagnetic radia-
tions similar to radio, TV, radar, light and infrared waves.

27.2.1 Conduction In conduction, heat flows from the source to the
“fnaterial absorbing it. Certain materials are better conductors of heat than
others. Copper utensils are the best conductors: aluminium ones conduct
heat more slowly, and steel ones still more slowly. Glass is a very much less
efficient conductor of heat than any of the metals. For efficient conduction
to take place from a hot surface to another surface, such as the bottom of a
saucepan, it is important that there is as large an area of contact as possible.
Hence, the bottoms of pans should be flat and thick.

,..,:.Z.zw 2.2 Convection When a liquid or air is heated, the portions nearest 0
the heat become wam and less dense. They rise and are replaced by the
denser material, i.e., convection currents flow from a more dense {0 less
dense areas. The convection currents usually flow in a vertical direction and
: they arc hindered by solid materials. Roasting is mainly accomplished by
‘L”_"(mvcclion. The heat source at the bottom of the oven ﬁeats the air which
- nses and s continuously replaced by cold air. These convection currents
* . create uniform temperature in the centre of the oven where the food is kept:
- resulting in roasting,

,g;zmzwg, ;;_.Radiatiun Radiation waves travel at the same speed as light rays:
Like light rays they are absorbed by dull black or rough surfaces and
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reflected by smooth, white Or metalyj
diie g

gases, clear liquids urfaces. Radiati
mrmlgh gases, clear hqllldb or gl faces. Radiation waves travel

5 a8s witho i
uum. In cooking, when heat v oqe, .. ut heatin '

cL £ 1 heat radiationg recach tl;c, (? t:]em’l et

- 100d, only the surface j

; surface is

yeated by them. They do .

{o:)kcd mostly by cunauc(' 1Ot penetrate the fo0d. The rect ot

C Ae =D i in 1 10N and a1 10 some ¢ r,. ¢ rest of the food is
. > S usec ol K P D > extent i 2 . =
tion he: in broiling, Foasting of i ent by convection. Radiz-
heat. ¢ cad is cssentially by radiation

27.2.4  Microwave Heating icr
l::(ZOdIhL energy of thl::t QE\|41C]0“"'VCS are absorbed and pe ¢
o L e Cetromagnetic radiatione and penetrate the
mo[u'uks (in food) which bear 4 Positive electrical ations excite the water
negative c.hargc at another position ot the et c(; Ch(—-ll'ge In one portion and a
ﬁcld. of the nncmwa‘vc mteracts with the water dicuo(i: ((i;fme)' A DIGiE Elodiic
to "‘bf‘“‘? very rapidly in food. This vibrationp C;] s o Jes begln
heat within the food, thereby cooking it. The exc; rtion ot aotion that creates
as far within the food as the microwavés a
from heating by convection methods whi
the food to the centre. Heating of food

the microwaves oc.:curs as a result of the conduction and/or ¢ i g
s aeomm s & onvection of the

27.3 . Cooking Media

Cooking c?_n be carried out in various media or no media at all. Air water
steam and fat, or combinations of these, are used as cookine media,
Ve - . . S .
Microwave heating involves generation of heat within the food: it is not a

cooking medium.

27.3.1 Cooking in Air Grilling, roasting and baking take place in air.
Grilling consists of placing the food below or above a red-hot surface. When
under the heater, the food is heated by radiation only. This results in the
browning of many foods. Then the heat is more slowly conducted through
. the surfaces of the food downwards. As heating is mostly superficial, grilled
. foods are usually reversed or rotated in the oven. If the food is above the
by 'lgtater, heat is transmitted to the food through convection currents, as well
. #radiations with consequent increased efficiency. .
- Roasting and baking are essentially the same. They are carried out in an
"-‘f"‘ﬁq.bctwcen temperatures of 120° and 260°C. Generally, the term roasting
S-applied to meat cooking, while baking is used for breads, cakes an.c;
s ft,SQfThe food is cooked partially by dry heat and partmll_v‘molxstﬂh\;el.a’c,llw1
he Gdd_v'is,’high in moisture content. In baking, the oven atm(’fspfjn rtrhb (1)‘1;1;5
1015t initially so that the moisture condenses on Athe ,(;Ocl;justoai’oélsting
n .f@‘ét‘\'tfﬂﬂsfer and plays a part ",1 the fOITTll;(‘:g(z:: :he oven by radia-
g involve heat transfer from .tbc hcm.~5013d directly onto the con-
uction and convection. Heat is transferre ‘0od. Convection
food through which it is con

ducted to the 1

y
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' tion through direct contact of food with the
1IC v

also takes place in broiling,.

curren I
and black surl
baking than the shin?
Broiling is the cooking ¢ 1
cooking takes place l‘s_\' conc t S
hot bn{iler. Some radiation cov ol
Boiling qmmering or stewing involves cook-
v \ = ‘ . . e e - » v
¢ the medium transferring heat is water. Water
by conduction through the sides of the utensil in which the
W L i ot AT ! . X
wnd passes on the heal by convection currents which cqualize
and passes

food is cooked ) ‘ . e commences. Wate
t;\\: nperature and become very vigorous when boiling commences Water
the temper: ¢ )

is a poor conductor of heat and its heat Czl!)ZlClty ls‘h.l.g‘hl,ll.‘ct. ll; : ttrj ;ltl lr;: ml(:(,
heat than any other liquid of the same weight to r‘ug.i lu“:, ];.. anr . L
boiling point of water is 100°C and it 18 2lllCl‘.Cd at hig l‘dh 1 duc Lbf (‘ kp ['m_.
<cncc‘of clectrolytes. Simmering and poaching arc mecthods o %o() ing of
i‘ood by immcrsihg in a hot liquid maintained at a temperature just below
the boi.ling point.

3.2 Cooking in Water

57 N
In these case

ing in water.
receives heat

27.3.3 Cooking in Steam Steam is the medium of cooking in stcaming,
“waterless” cooking and pressure cooking. Cooking by these methods in-
volves moist heat. In steaming, food is cooked by stcam from added water,
whilst in waterless cooking the steam originates from the food itself. Cook-
ing food wrapped in aluminium foil or in a plastic bag is a form of watcrless
cooking. In this case, there is the advantage of preventing the transmission
of flavour from or to the sealed food. Pressure cooking is a device to reduce
the cooking time by increasing the pressure so that the boiling point of water
is automatically raised. While water boils at 100°C at normal atmospheric
pressure, it boils at 121°C at a pressure of 1.07 kg/cm? which is the pressure
at which food is cooked in a kitchen pressure cooker. In cooking by stcam,
the food is heated as a result of steam condensing on the food, and the
relsease of the large quantity of hecat (latent heat) contained in the steam.
This continues until the heated food reaches the same temperature as steam.
27.3.4" Cooking in Fat Fat is used as
food n  slipthe oo )
e e y greased pan.
- arecooked this way, This prev

a medium for cooking in sautcing,
and dccp tat frying. Sauteing is the cooking of
| Only_thm pieces of food (dosas, for example)
a1 e cnts food from sticking to the pan. The heat is
B ol . tfac e Jor mainly by conduction. The food is to be turnéd from
caoked tinadgeio: :;l(())llt;:‘)nl?l;:tc the cooking. In shallow fat frying, food is
et TR L e = « Q :Il‘ g ) + N .
S e b Crtly by mm:)ut .nol cnough to cover it, Heat is trans-
e A g b /G uc * ac 1
: .al!y-by gy oot e Lftlt(lm :13/ contact with the heated pan and
artiall Dy.e ( ats ob the food. This prevents ing of
TN : ‘ ents local burning ol
: P){;-,_C,_(?_I_l_mu.mrung away the intense heat ol the frying e § 'E
n this case, the food must normally be t | = RS0 SAUIE e,
SRS ST L T Ay be turned over 1o ensure > degrece
vifor “Both sailteing ane oy sure some degree
_fpr ookmgBoth sauteing and pan frying are really a type of h*lkingé
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Deep fat frying is similar to boiling. Food is cooked by vigorous convee-
tion currents and cookmg is uniform on all sides of the food. As fat can be
heated to a much higher temperature than the boiling point of water, cook-
ing can be rapidly completed in deep fat frying. In most foods, this high
temperature results in rapid drying-out of the surface, and the production of

a hard, crisp surface, usually brown, and the absorption of a‘fair amount of
fat, which raises the calorific value of the food substantially. Fats should not
be heated to the smoking point as they decompose at that point to fatty acids
and glycerol, followed by the decomposition of glycerol to acrolein, which
causes irritation to the eyes and nose.

Foods may also be prepared by a combination of media. Preparation of
uppuma, for example, involves the use of a combination of fat and water
media. Some components (onions) of the preparation are first browned in a
small quantity of fat followed by the cooking of semolina in water.



27.4.2,‘:;’Limitati0ns of Microwave Cooking, Tihiese afs SO;nye limitations to
mic"ffiwave cooking. As the process of_cookmg dogs pot rely ’on the C(?nduc-
tion or convection of the material being heated, it ‘1s normally Possible
heat the whole of the food simultaneously. Due to the short period of time
of cooking, the food does not become brown on the surface as many foods
do when they are roasted or baked in a conventional oven. Baked Productg
without a brown surfacc do not have appeal.. To overcome the problep,
created by lack of browning a microwave oven IS combmed.wnh a browning
unit. Another disadvantage of microwave c.opkmg is that it cannot be em.
ployed for simmering or stewing for tenderlzlqg foods, as a}so for deep-fyy
frying. Also, the short cooking time may not give a chance for the blendin,
ofdvaztious flavours to develop as in the conventional methods ofcooking. N

27.5 Changes in Cooking

When food is subjected to heat many changes occur; there is some destryc-
tion of proteins, lipids and vitamins, which is detrimental to the nutritiona]
value of food. However, there are also some beneficial changes. Cooking is
required if we have to obtain the maximum nutritive value of some foods
and maintain a safe and wholesome food supply. Heat treatment is also onc
of the most common and effective methods of food preservation and may be
used alone or in combination with other preservation techniques. Some of
the changes that take place in the constituents of food during cooking are
discussed below.

27.5.1 Changes in Proteins The principal effect of heat on protein is de-

‘naturation. This results in the destruction of microorganisms and inactiva-
~tion of microbial and natural enzymes within the food. Cooking also des-
‘f;_’_tr_oys the toxic proteins and peptides, enzyme inhibitors, antivitamins and
‘V_:;'cher natural toxicants in food, which can seriously affect their nutriti\{c
value. Legumes contain trypsin inhibitors, haemagglutinins and other toxic
‘ﬁbgfgtances which affect the digestibility and availability of sulphur-contain-
ng amino acids. These are destroyed by heat. Approximately 40 per cent 0f
he growth-depressing effect of uncooked soyabeans is due to the presence
psin inhibitors. Of the remaining proteins of soyabeans digestibility -
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increases after cooking. Cereal grains also contain trypsin inhibitors and
patural toxicants. Heat destroys these antimetabolites in rice, wheat and
oats. but has little effectin other cereals.,

Cooking can also result in the interaction of protein with nonprotein
components of the food system; there can be interaction of protein with
carbohydrate or lipid oxidation products. There can also be interprotein and
intraprotein reactions in the presence or absence of oxygen. These changes
in cooking result in nutritional unavailability of proteins.

There is significant loss of lysine and the sulphur-containing amino acid
cvsteine after heating proteins. On prolonged heating, tryptophan, methio-
qine and the basic amino acids are also lost. Charring and the presence of
off-odours during cooking is due to destruction of amino acids and proteins.
These changes affect the palatability of the final product.

Interaction between the free amino groups of proteins with reducing sugars
or carbonyl groups formed by lipid oxidation results in nonenzymatic
browning (Maillard browning). This reaction is of importance because it is
responsible for many of the specific tastes, aromas and colour of foods. In
this reaction, the x-amino group of the essential amino acid lysine reacts
with carbonyl groups of sugar and fatty—acid' oxidation compounds (see
Subsection 2.4.1), which results in a decrease in the nutritive value of pro-

teins.

27.5.2 Changes in Carbohydrates Monosaccharides, oligo- and polysac-
charides undergo many transformations when cooked in an aqueous

medium. The sugars are subjected to degradation and epimerization and, of

over 100 compounds that are formed by such transiormations, hydroxyme-

thyl furfural is the most important compound. This compound and furfural

are also products of nonenzymic browning reactions. But these compounds

have no adverse effects.

Starch molecules which are the main source of calories in many dicts,
when heated in an aqueous or moist environment, swell and rupture, and
this permits greater enzymatic digestion by enzymes like amylases. Cook-
ing thus increases the digestibility of carbohydrates. Starch, when subjected
to dry heat at a temperature of 200°C or higher, breaks down resulting in the
formation of dextrin and volatile compounds like furfural and hydroxyme-
thyl furfural.

27.5.3 Changes in Lipids Lipids undergo hydrolytic, oxidative, poly-
meric or other degradative changes which modify not only the physical pro-
perties of the lipid but also their biological properties when heated. The
_ hydrolytic and oxidative changes result in rancidity. Hydrolytic rancidity is
- ‘catalyzed in food at high temperature and pressure in an aqueous medium in
. the presence of acids, alkalis and lipolytic enzymes (lipases). Hydrolytic
_i'f.iméidit'y by itself does not bring about any significant change in the nutri-
- tive value of the food. However, the objectionable flavour imparted by free
fatty acids lowers the consumption of food. '
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sponsible for more losses in lh'c f]uality zmd_nulri-
tive value of lipids than any other change. This rungdnty results in the
formation of hydroperoxides as primary prmim:ts owing lf’ the Eill.;i(.‘l-:’.w()f
oxveen on the unsaturated centres of lipids (sce Subscction 3.0.1), H?c
pr;»:incts of onidation exhibit strong unpleasant favours cven when present in
extremely low amounts. The oxidation of a fat at high temperature, in
o volatile and nonvolatile compounds associated with lipid oxida-

Oxidative rancidity is re

addmon K«
tion at normal temperature, gIves isomerization products (trans- and con-

jugated double bond products), cyclic compounds, dimers and polymers.
While lipids oxidized at normal temperatures exhibit no toxicity, thermally
axidized lipids have shown various detrimental effects. But the lipid or food
svstem would be unpalatable long before the concentration of the toxic com-
pound reached a hazardous level.

In addition to the cffect on the biological properties of lipids, thermal
effects bring about physical and chemical changes also. In sauteing and shal-
low fat fryving. the quantity of oil used is small, cooking time is short and
there is generally no reuse of fat or oil and thus there is little concern over
the nutritional effects of lipids absorbed from such cooking. In contrast,
there has been a great deal of concern over deep fat fried foods. If the deep
fat {rving is continuous, oxidative changes are small because the fat
absorbed by the food is constantly replaced. In discontinuous deep fat fry-
ing. as is common in homes, there is liberation of fatty acids due to the
addition of water to the oil from the food, decreased unsaturation and
increase in peroxides, conjugated double bonds and polymers. Such fats

azbsorbed by foods could be toxic when consumed.

27.5.4 Changes in Vitamins and Minerals These are lost primarily by
leaching, oxidation of the water-soluble nutrients and thermal destruction.
- The loss of water-soluble vitamins ranges from 0 to 60 per cent as a result of
leaching and thermal destruction. In addition to losses by water and heat,
asm{bic acid is lost by oxidation due to exposure to air of food during
cooking. Vitamin A and carotene are water insoluble and, as such, are not
| }m«{ as a result of leaching and their destruction due to oxidation is very
’ #hghi, Frying and roasting cause their loss up to 40-60 per cent. Mineralé
ile;(;}arﬁlmt on account of leaching and their losses are smaller (0 to 35 per

27*5’.%.«“(’&4”8% in Colour Colour factors in foods (see beginning of
1ap. 3), such as anthocyanins, carotenoids, chlorophylls, myoglobin ztc.

ffeﬁtﬂdby heat. In addition to heat, the acidity c)r, alkalinity (;f thc;
gmedzum, oxygen and presence or absence of metals, also contribute
ﬂ?;f‘;—th_anggs.whpﬂ heated. In some cases, the colour changes that take
oo OGdSUn cooking are desirable (as in baking) while in some other
cases the ch?gg?ﬁl-??&y :‘bc. undesirable (as in the prolonged cooking of
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cooking condition should be so organized as 1o obtain the
ualities in the cooked food.

{ pulses, milk, meat, €ggs,

cabbage). The

desired colour q

For the cooking ©
vant chapters.

fish and sugar, se¢ the rele-

‘7,/,‘
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Definition

A binding agent (or binder) is a substance that holds or draws other materials together
mechanically, chemically or as an adhesive, to form a cohesive whole.

Source

Organic binders include gums made by boiling plants and glues made by the boiling the hooves,
bones, or skin of animals. Some natural bio-adhesives are also made from organic sources
such as natural resins.

Properties

Liquid binders are added to a dry substance in order to draw it together in such a way that it
maintains a uniform consistency, transforming the mixture into a more solid structure. For
example, Xanthan and Guar gums are plant-derived powders used as binding agents in gluten-
free baking as replacements for the binding action of gluten, or in vegan cooking to replace
eggs. When they are added to water, it becomes more viscous and gummy. Their binding
properties are activated when mixed with other ingredients, such as flour.

Uses

Some of the main binding agents are shown below, along with examples of the kind of
applications they are commonly used for.

Product Type Examples of Use

Accroides Resins Binder in fireworks and flares.
Candelilla Wax Binder in chewing gum.

Guar Gums Binder in baking, meat and tablets.
Gum Arabic Gums Binder in baking, personal care

products, incense, photography,
watercolour paints, ceramic glazes and
fireworks.

Karaya Gums Binder in baking and paper
manufacturing.

Shellac Shellac Binder in mascara, eyeliners,
fireworks and pyrotechnics.

Tragacanth Gums Binder in icing, tablets,
incense and pastel paints.




Xanthan

Gums

Binder in
baking,
laxatives and
toothpaste.




23 | MEAT

Man has satistied his hunge With anitmal oo lrom the ¢
The wrm meat relens to musele ol warm blooded lerrestial fouy lepped
animals, the chietf ones being cattle, sheep and PIRS. Mcat also includes the
glands and organs of these animals, Meyg products include many of the by-
products from animal staughter, such gy amimal gut used for Sausage casings,
the fat from the meat used in the many lacture of lard, gelatin and others,

The annual consumption of meat of any country depends upon its cco-
nomic status, aftluent countries consuming more than others. The average
per capita consumption of meat jq 65 kg per annum in the US which is more
than that of many other countries, The per capita consumption of meat in
India 1s of the order of 1.5 kg per annum. The world demand for meat js
growing up steadily, because of preference based on palatability. However,
because of its cost and limited supply, there is a need to substitute meat by
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¢xpected since the tissues and body fluids of man are very similar to those of
animals. Meat is rich in protein (15 to 20 per cent) and contains all the
essential amino acids. It js also rich in minerals ang vitamins, Phosphorus,
Opper and iron are present in significant amounts in meat. Of particular
interest is the quantity of iron and copper contained in liver. Thiamine,
rboflavin and niacin occur in good amounts in all meats. Liver usually
contamns a useful amount of vitamin A,

23.1 Structure of Meat

Skeletal mugele g composed of long, cylindrical, multinucleated cells
( fibreg) varying in length from 2 few millimetres to several centimetres and
averaging 60 um in diameter. The fibres are arranged in a parallel fashion

o form t)uiiljlcs, held together by connective tissues. The connective tissues

Merge at the terminal of the muscle to form a tendon, which in turg connects
€ musele ¢ bone,

- Mhesurface of (he muscle, called the “sarcolemma®, is composed of three

- _gyers: 4N outer network of collagen fibrils, a middle amorphous layer and
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i of the many parallel smalje, fibri
(myofibrils) constituting .()'() per ccnl’ .(‘)Ir mUZL'I:,:",r/:\'r,)\r,):).m,n‘m&:ly 2_,0()(,
myofibrils, 1.0 to 3.0 um in diameter, arc found mn an ¢ . rage sizeq “brc,
The characteristic striated appearance of skclct'al muscle 1S dl}c to g Specific
repetitive arrangement of proteins in the m_yof ibrils. When viewe( under
microscope they show alternate dark and light bzm(‘ls. Thc. dark bangs are

_termed A (anisotropic) bands, and the light bands I (isotropic) bands. j, the™
centre of cach of the I bands 1§ a dark line, called the Z line. The centre of
the A band, called the H zone, is lighter than the rest of the A bang
Usually, in the centre of the H zone there exists a darker M line. Thc
Qntr_‘acrile unit is called “sarcomere” and is the material located between
and including, two Z lines. The structure of skeletal muscle is shown ir;
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Meat
23.2 Muscle Prqt_eins

AR A gy

_ , : insoluble
Muscle contains three types of proteins—contractile. soluble anq t]1n on
proteins. The contractile proteins are soluble in salt solutions of "ll& e salt
i . = e
centration. The enzymes and myoglobin are soluble in water and dilu

i I ; ive tissue cins and
solutions. The insoluble fraction consists of connective tissue protein
membrane proteins.

23.2.1 Contractile Proteins o

Myosin: This is the major protein of the thick t’_ilan}et_l?&ﬂl\‘l)’t)sm S
tains two identical polypeptide chains wound around each other anq con-
stituting the “‘tail”. The molecule has a globular head, made up o%)tour
smaller polypeptide chains, which is responsible for its enzyme (A".(Ensc)
activity and its ability to interact with actin. The globular heads are in two
fractions and represent the termini of the extremely long m_\'()sin-molcc.ulc.
The globular head region of the protein can be separated from the loqg tail by
the action of the proteolytic enzymes on myosin and the fraction thus
separated retains its ATPase activity and ability to react with actin. |

Myosin_constitutes about 60 per cent of the myofibrils. The yesi
molcculcs dc‘/(:—“l“ob@ﬁb’la'f‘ﬁ)"' when they interact, joining in head-to-tail fas-
hion. This results in myosin molecules with globular regions on either siu!c
and the straight portion in the centre. The polarities of the myosin
molccules are reversed on either side of the centre, but all molecules on the
same side have the same polarity. It 15 this polarity which allows contrac-
tion to occur.

Actin: This is a major protein of thin filaments and constitutes 15-30 per
cent of the myofibrils. Actin consists of two fractions. fibrous or ¥
EBUHET;-”&*'GBZ-xi:i. G actin is the monomeric torm of the protein,
water where it oceurs as a stable dimer. Globular actin binds firmly to ATP
and, in presence of magnesium, spontancously polymerizes to form F actin
with the concurrent hydrolysis of ATP.

Actomyosin:  Actin and myosin_interact 1o form actomyosin. This inter-
action is responsible for muscle contraction. Actomyosin has ATPase
activity but this is somewhat different from the ATPase activity of myosin.
Pure myosin requires Ca>~ for its activity and is inhibited by Mg**. The
ATPase activity of actomyosin, however, is stimulated by Mg'*. The

interaction of actin and myosin in the absence of ATP influences the quality of
meat.

actin, and

soluble in

Other conrractile proteins: A few other proteins are
contraction. Tropomyosin B is a prot
complex with F actin. Tropomvo

Specialized muscles. 1t functions to lock actin and myosin together so the
shell can remain closed without an expenditure of energy.

__Another protein, troponin. is a component of the con
Troponin-C confers calcium Sensitivity to the tropomy
- Myosin complex, while troponi y

involved in muscle
ein found in thin filaments. It forms a

sin A is another protein found in some

tractile system.
Osin-troponin-acto-

n-1 inhibits the contraction activity.



Foods: Facts and principles
und in small quantities and
These proteins are associated with
which is reversed by tropo-

ved in the structure of the

378

two other prmcins fo

le function.
ses gelation of F
1t g-actinin 15 @ .
od with troponifi. ) | |
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| the sarcoplasmic reticulum. The re-
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Muscle contrae Hon: Mum:lc !
helps the release of caleum jons Iu-)m
leased calcium interacts with lhcr ‘U)()pmll gk o
results in the activation of Mg-A .H at le .l-cl“ ; g ‘reveming e
Tﬁc relaxing site 1s the inhibitory site rc:?'ponslb ¢ o‘r pATP pnemye i t:
.wt‘i\.in. When the inhibition 15 overcome, - is hy r¢ yzed by
‘ - energy for systematic changes

actin,
Iso invol

ATPasc . ol

the actomyosin complex. which provides

leadi cular contraction.

leading to muscular contri . ' .

. ¢s. the thin and thick filaments slide past each other.
i ecule to interact with

ion of the myo0sIin mol
llel to the fibre axis. Maximal

st length of the sarcomere.
ed from the sarcoplasm.

\When muscle contrac
ar head port
actin filaments para
contraction varies from 20 to 50 per cent of the re
Relaxation occurs when calcium ions are remov
This takes place through an energy-supported active transport. At reduced
concentrations of calcium, myofibrils lose their capacity for the hydrolysis of
ATP. Then ATP functions as a plasticizing agent, causing the separation of
actin and myosin, and the sarcomeres relax to their rest length.

23.2.2 Connective Tissues Connective tissues hold and support the mus-
_ﬁc_jgf.ﬁ_throrugh the component tendons and other tissues. They consist of vari-
ous fibres. several different cell types and amorphous ground substances.

The amorphous ground substances are a nonstructured mixture of carbo-
hvdrates, proteins and lipids. The fibrous proteins are collagen and elastin
Collagen: Collagen is the _most._gbundan'f of 'zi'flupfétein's,' mh1gher ve.rté-
_brates_making up one-third or more of the total body proteins. It i
a’bundant in tendons, skin, bone, vascular system of animals and co e .
tissue sheaths surrounding muscle. Collagen contributes to to;ghneszrzll?l(z:ln;/t(s:

e e

This helps the globul
actin and then pull the

partially denatured ‘0. 1S A - .
The structural 2 rofd uct, gelatin, is a component in many food products
It consists of thr.u)mt $icpidgen 1§ igpoGellagen, 3 ldri—g“é'yliﬁdrical'protein.
helix (see Sub%CtL. POL}’I;Cp)tlde chains wound around each other in a triple-
¢lix (see Subsection 4.3.1). Tropo ‘ -
, : 2.1). collage . '
and adiacently ) P gen molecules are link
s ;“:J tly to make collagen fibrils. The int hnkeq end to end
uf c;”}i ydrogen bonds and there are sope ermolecular linkages are
I'I'hcd.éu.] dccr?“"c-‘i as intermolecular ¢ C(?vale.m linkages. The solubility
amino acid composition of ar crosslinks increase.
of collagen is unusy

glycine (distriby K
' : ited uniformi
also contains |} mly) and one-fo :
ains hydro urth proline and } i
1ydroxyproline. It

g xylysin N

int of view ¢ sine. Tryptophan is

p{Wit})lt view, collagen is noy imr)y({rtr”mm" Is absent and, from a nutritional
4n increase | ant, ’ ition:

number of ”n;f"«dhc mthe age of the ap;

A thore . “ages binding the indivi animal,
cisalso b(mding be netadal

al. It contains one-third

there is :

sirhn 1he“_3 IS an increase in the

tween neighbouring N ?t o Callagen malecule
~ molecules i ibri

s 1n the fibrils. The

) 5 C




379
Mear
new linkages will be mostly covalent bonds. In addition to these clmn;!,‘t'-v‘i. lhit'
quantity ot collagen in connective tissues increases with the animal *, HES
These changes are responsible for the greater difficulty in the chewing ol
meat of older animals than those from younger ones. ‘
Elastin:  Elasun, the other principal protein found in conneetive tissues,
consists of strands which are randomly linked and cross-linked at inlt..'lvul,‘g
with strong bonds. Elastin is toughter than collagen and is a cuns!ilm_-.lnl ol
the hgaments. Elastin s resistant to changes during heating; no significant
“changes occur in elastin when meat is cooked. However, this does not
matter as the content of elastin in muscle is low,

23.3 Composition of Meat M

o . 4

Meat contains 15-20 per cent proteins of outstanding nutritive value. The
Tean meat contains 2022 per cent proteins. Of l-hmq total nitrogen content of
meat. approximately 95 per cent js protein and S per cent is smaller peptides
_and amino acids. The amino acid make up of mcat proteins is very good for
the maintenance and growth of human tissue.

_The fat content of meat varies from 5 to 40 per cent with the type, breed,
feed and age ofﬁt'ﬁkédéﬁ“ihiéfl: When the animal is well fed, fat deposits subcuta-
—E-e-é_qui_\igs a protective layer around the organs. Then it accumulates around
and between muscles, Finally, f ct

_dles and this is knnc_;\iirj;_sf_:"m—arvbling”._ Marbling is desirable with some meats

(like beef) because the amount of fat, and conscquently the water holding

capacity of the meat, greatly influences juiciness.

.Meat fats are rich in saturated fatty acids and it is likely that it produces
certain forms of atherosclerosis, The cholesterol content of meat js about
75 mg for 100 g. The lean portion of meat contains greater proportions of

_phospholipids (0.521.0 per ccni),»and these are located in the membranes of
the cell” The fatty acids in the lean portion of meat have a higher propor-
tion of unsaturated fatty acids than tissue fats.

Carbohydrates are found only in very small quantities in meat

‘_C_‘@{b(;hydfalcsffd;ihq inmeat are glycogen and glucose.
_Meat js an cxccllent source of some of the vitamins of the B complex and a

-

Two

.
-~

_£00d source of iron and phosphorus. Meat also contains sodium and potas-

- Slum. The vitamins and minerals arc found in the lean portion of the meat,
The approximate composition of meat is given in Table 23. 1.

nﬁgchorxtairls the protein hydrolyzing enzymes, cathepsins, and these are.

- Tesponsible for'the increased tendeimness ol meat during ageing,

Qilzlgui!ouro!muu is due primarily (o myoglobin. Variations in colour of
3 s i . il e -~

: mﬁis}trdepend upon the chemical state of myoglobin. Meats cured with

‘Mitrates remain pink as nitric oxide myoglobin is stable. Haemoglobin also

Contributes tothe colour of meat to some extent, R —r

~

at penctrates between the muscle fibre bun-
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£ meat of(liffcrcnt animals Per 100 g of edible portion
v sition
Table 23.1 Compo meral —
(.'r}:)y
Name of flesh toods Mo(l;l)l”‘—/ﬁ'/// (2) (Kcal)
i : ; _®  Ka
I ~——~"’/" —
---------- — 2.6 1.0 "
I;L‘L‘f 743 :26
Bos taqurits s 58 25 "
71.5 O~
Mutton muscle
1.0
Pork muscle 7.4 187 4.4 / s

Stus cristanis Wagner ) e
India, 1984.

(NIN), ICMR, Hyderabad.

ti un Foods
Nutritive Valueof Indun Fox

Source:

i t
23.4 Postmortem Changes l.l_lmMea. )
= --—’"',.———-‘_"'_—»_,_..___. e |
it converts chemical energy to mechani.

- ohly speciali d tissue;
ighly specialize : ay of energy for the contractile

Muscle is a h 1
B V. uires a large out -
cal energy. Muscle req 4 from ATP. For long-term activity, ATp

?! i oy is derive r.
' ar: nd this energy 18 derv=s L  ATP,
; ?spgé?ilxz by the oxicﬁ?y?B'ﬁ.f_o.f_ ,ca_r,b?h,zéf%.tfi.e_rzsi,langéf_- :Vftl}fn muscle iy
~inder heavy stress and the oxygen available not =¥ ictent, 1 e anacrobic,
h —alycolysis system becomes predominant. In glycolysis, glycogen is cony erted
intc ' ed to lactate. Under usual conditions

lucose. The glucose is

into pyruvate and this is then reduc .
' verted into g

~Tactate enters the liver, where it is con

-~ earried back to muscle, where eventually glycogen is resynthesized.
=S fies. the circulatory system Ceas

then carrie \
~ When the animal dies, the ¢I es to work resulting in
lack of oxygen. Due to glycolysis in postmorterm muscle, there is an accumu-
Tlation of certain waste products, especially lactic acid. Also, the A'TP con-
“centration decreases and is lost in 24 hours or less. |
The increase in lactic acid concentration results in decrease in pH of
‘E_()“__s;t‘ir@:rjt_;qm_imgsgl,e._A_lso, in the absence of ATP, there is a formation of
V.V, permanent links between actin and myosin, i.c.. the actin and myosin
", bridges remain permanently fixed. The muscle passes into a state known as
_ﬂggr mortis_(stiffness of death). Thesc postmbrtcm effects bring about
lity attributes of meat, such as texture and water-holding

changes in the qua
capacity, colour and flavour. Nutritional quality, however, is not much

affected.

2}1_@‘emg of Meat If the meat is held cold for some time after it has
gone info’ rigor mortis, the muscle again becomes soft and pliable with
improved flavour and juiciness (resolution of rigor). Some changes t2k¢
place during this period known as ageing or ripenifw. During ageing there
progressive tcn.derization of meat owing to the deﬁamratio? of the muscle
Fcf ((;lt;tlillscz::/d :::id tl;ydr"OI)lijS of denatured proteins by the intracellular pro”
nective tis;s't}llcs‘ l),(,t\:/i fdt 1Lp§1ns_ The enzymes slowly break down the cor”
selves. e en muscle fibres as well as the muscle fibres them-
{Z\ﬂ,{_jﬂ&_ﬁ}( ripening is done by holding meat at a temperature of 0.5
—2°Cin a cold room. Ageing md’)}ﬂt{l:”efto-lﬁéeksThe best flavour and -

PPN
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i e ring

the grc_:;ﬂggsl‘ tc_':_ndcrjncss (_lgvclop in mecat ugcd fr_.‘,’_"‘..j.‘_:’,)f,.‘_,t,,‘f_ ‘J:.,f"/.““k?‘ _"[)u b;;
agj?’:ing,. humidity of the cold room is to be controlled and meat m'dy ;
apping to minimizce drying and weight loss. The c_lgg_lﬁggwiw

ature for a shorter

temperaturc for a shor
her rature for

covered with wr
meat may also be effected by holding it at a higher
_Tiﬁw.:...1_151“,‘..“)’;_.‘2.9?1(; for 48 hours. Agcing with eve
fess time is practised cnmnwrci;,ny, In such cases, u
kcep down su rface bacterial growth.
Beef is usually the only kind of meat that is commercially ugcd;w_Lam'
_m‘ﬁftondll occasionally aged. Pork is never aged because of its hig

n higher tempe

jtraviolet light is used to

band
h fat

content.
53.5 Tenderizing Meat ( Sopt
sired quality in meat. The amount and distribution
bundles of fibres

he size of both muscle fibres and
the number and

As already stated,
e chains of collagen increase

f collagen that may be
tenderness.

Tenderness is the most de
of connective tissues and t
determine the tenderness of meat.
strength of cross-linkages between the peptid
with the age of the animal and this decreases the amount 0
solubilized during cooking thus contributing to decreased
Cold room storage results in the natural ripening of meat with tenderizing
from the meat’s natural enzymes. There are ceveral artificial methods of
“increasing the tenderness of meat To various extents. These include mecha-
nical methods, use of enzymes and salts.

I’Eg’mcph__anical methodgg_fwt_gnder'i_zjﬂhg meat include pounding, cutting,
grinding, needling or pinning and the usc of ultrasonic vibrations. Mechani-
~zal methods cut or break the muscle fibres and connective tissues. /The

ly surface meat fibres and connective

pounding process breaks and tears on
the muscle fibres and connective tissues

tissues. Grinding breaks and cuts all s and
1 Insertion of needle-like blades into the
uts. Ult_rasonic vibrations break

s tenderness in meat.
derness of certain meat ¢

meat is an old one. Wrapping of

_'E_fr_;;d"ipcrease
meat increases ten
the meat fibres.”

" _The art of using cnzymes for tenderizing
meat in papaya leaves before cooking results in tenderization. This is the
Tesult of the action of the enzyme papain on_ meat proteins. This enzyme is
presently commercially available and is used extensively in meat tenderiza-

tion. Other enzymes used for meat tenderization are bromelin from pine-

apple, ficin from figs, trypsin from pancreas and _fu_ggg&:iixﬁrﬁéé?ﬁ&é pro-
talyze the hydrolysis of one or more meat proteins. The
proteins are hydrolyzed varies to some extent. The

'Tf;d];ﬁgncnzym cs ca
extent to which different

“enzymes also hydrolyze the clastin of the connective tissues.
, . The effectiveness of an cnzyme as a tenderizer depends upon the way in
N ‘hich it is used. Commer cial papain spr inkled on the surface of meat Péﬁé'
trates to a depth of 1 mm per hour. Penetration is improved by punching the
surface. This, however, does not result in the uniform dis-
To achieve uniform tender-

o iﬁ?ﬁﬁ“iﬁ”ﬁéatéd
~trli?rutxon of the enzyme throughout the meat.
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uls some 10 minutes before
Listribution of the enzvime
m resulting in the
and rehydrating
ffective in

ness, papain K mjectad mto the veins of amn
Ttherr sbaughter  Thie results in the nmform

444444

E ‘ ' «circulating syste
!hfnx:l\,‘f\lt‘af the baxdy of the antmal Isv the e lll"“’“" \ .
Freeze-drying meat

mereased tendemess of cooking meat, - v
| ‘ s been found to be e

i water contaiming proteolytic enzymes hi

tenderyimy meat heated. Papain, for

AE CAZAMCS remarn inactive until the meat s I,'L,‘"UI' (. [.‘ -

ng CAzw heated to 55°C and acts on the
ate

the meat temperature reaches

alesut N0 Therefore. enzymes arce meffective with roasts l'lll|CS." the lln’](_'(j-
o met Onertenderization by enzymes 15 n(?l good as it
nd results in the loss of flavour and juiciness,

-\! he Is of salts. Salt increases the
carmav ™ IC . : o d -
Ty Ol ibres res 'ndernes uici-

water holdmg capacity of the muscle fibres resulting in tcndcmc?s and )
— ’ It ; . T _ ne C P ‘- v,

ness. Salt ako solubilizes the meat proteins. Tenderness ()tlm;:-at |s.1mtpr(; ;f
' : ated in a weak salt solution instea
hen frecze-dried meat is rehydrated in a weak :Scl]t solu fneloac,

J1s weed for tenderization are sodium chloride, sodium bicarbonate

crvampic. becomes active when the meat s
proteins dunng the cooking operation until
tron method has been used.
changes the texture of meat
enderized by the use of low leve

W
water. Salts
and sodmum or potassium phosphate.

N

desifs .
" Another method of increasing tenderness in wmef_l_tlsﬁb)hf‘(ihang/e_g_f;llj_
[ieireaene or increasing the pH of meat increases hydration and its tender-

evs Soskine beef for 48 hours in concentrated vinegar increases 1ts tender-

ness and JuIcIiness.

23.6 Curing of Meat

The prime object of ageing or ripening and use of tenderizers is to increase
he tenderness of meat. The curing of meat has additional objectives. Cur-

LI
ing brings about the modification of meat that affects preservation, flavour,
colour and tenderness due to added curing agents. -
Origmally, cuning was practised as a means of preservation before the

Ceve ol refnigeration, In less developed countries, curing is still an important
method of preservation. When modern methods of preservation are avai-

lznie. the prime purpose of curing is to produce the unique flavoured meat
roducts and 2 special purpose is to preserve the red colour of meat. Thus,

sired b s . » - . s 1 i
:,?,J'M:J {corned bu:U and cured pork (ham), remain red on cooking
whie an the uncured condition they become brown.

The inarediesnte = . e 5 .

1he mgredients used for cuning _arc common salt, sodium nitrate or

o

ouute. sugar and spices, Salt retiurds microbial growth and?glg;fg%'ﬂ;;z)ur't-a‘
;h meat Nirite fixes the Ted colour of myoglobin. Nitrite has also a benefi-
?«';ﬁi f:f!g.:’!,fs on the flavour of cured meats and an iiihil{i“{dE}"}.-“f'i‘é»&” on
(.!f;,.;!(fd.wm botulirm. Sugar helps stabilize colo .
and also adds flavour. Spices are pdded mainly for fl
During the curing process, the curing
surface of a cut of meat or the me J
curipg agent (pickling). These pro
cut is large. The '

ur, counteract saltiness
avour, '

mixture may be rubbed dry on the
at may be immersed in a solution of the
. cesses of curing are slow when the meat
cunng ngredients may be much more rapidly and uni-

5

‘ I

tm{”‘;r{f, }_" ’!/‘? ,_f § ;«’.5' ] 7, i , =’i§ y s 2,5 '
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formly distributed throughout the meat by pumping the solution via an
artery it itis intact or the cure my; v be injected with multiple ncedles into the

cut of meat.
During curing by salts, the high osmotic pressure of the external fluid ini-

tially draws water and soluble proteins out of the meat. Later, salt diffuses
into the meat and binds (o the proteins, causing some expelled protein to

diffuse back in. This causes a swelling of the meat. The salt-protein complex

that forms binds water well.

Curing has also some detrimental effects during storage. The pink colour of
nitrite cured meat changes to brown, in the presence of oxygen. Thus, cured
“meat should putcxuumllv be packed in containers [rom which oxygen has
been excluded. The salts of cured meat enhance oxidation of lipid compo-

nents and thus reduce shelf life. Also, there is some concern about the
carcinogenic etfect of nitrite, particularly when cured meat is heated to a
high temperature (also see Subsection 29.15.4).

7 Smoking: A cured meat may be dried and smoked. Smoking also was

—originally u uxed as_a method of preservation but today smoking is used
mostly for its flavour contrlbutlon and coagulation of protems Ham is
frequently processed by smoking. The sawdust from hardwoods is used as a
fuel for smoking. Slow smoking is preferable since the extended period

enables more drying to occur on the surface. Drying is responsible for much
of the preservative action of smoking. The smoke contains compounds having

antiseptic properties which destroy the microorganisms present in meat
Smoking also prevents the development of rancidity in meat.

23.7 Classes of Meat
23.7.1 _Beef Various terms are used to designate meat from different
tvpes of cattle. Veal is the meat from cattle slaughtered 3 to 4 weeks after

T e -

birth. The carcass of 14 to 52 weeksﬁﬁg_qt_tle is classified as calf. _Beef is the

term apphed to meat of cattle over one year old. Beef carcass 1s cla331fied _
dccordmg to the sey age and sexual condltlons ot the ammals as follows

e AR 1 A = A

Stear : A bovine male animal castrated at very young age.
Heifer : A female bovine animal that has not borne a calf
Cow : A female bovine animal that has borne a calf.
Stag : A male bovine animal that is castrated after maturing.
A male or female bovine animal up to 12 months of age

Calf :
generally from 3 to 8 months of age.

The quality of meat from stcar and heifer is the same if the animals are of
The quality of meat from cow and bull depends upon

the same grade.
maturity, but is generally inferior to that of stear and heifer. The quality of

meat from stag varies depending upon the age at which the animal is

: castrated

23 7;- '_Mutton Sheep carcasses are classified undc,r thrce mdm cl
based Iargely on the age of 1hc ammdl |

e

asses,
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Lamb: The flesh of )xmnt \reasses, as jighter coloures et
amp: v Lamb carciasses - es. Uk ¢ amo
swelve months or under. 1 aller and lighter bon The usual test tor lamt
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ken off sharply

ridges
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g 6 “”“‘\‘“‘h} xternal and interd

d whater € al L

oint” of foreleg c o

e u]k R“n( Q : ‘ ‘ ‘“k el
e e regular joint. the h‘;u

'\md red with blood.

heep usu
es of young sheey

bro .
e & the four distinct
carcass 1s the
from the leg above the
that appear smooth, moist
] Carcass

h 1 vearling mut
months old are termed _\;ar‘ljmr: m
. «wos by harder ¢ : '
il and interna

iy from 12 to about 20
:l - . v‘
b ) <he
Quch carcasses are distingul l}gd
. SUCl = - somewhat
e .r bones. darket dnd. SO ,
kil || fat. The preak joint of the
. 4 lamb joint but the
LS < o

earling mutton:

from lamb carca . rder
flesh and thicker external

- . . > ‘()
coarser o <milar in shape t
i - lee usually breaks in ridges simila =
foreleg usuall) 4 lacks redness.

{ both the males (castrated and un-

: s that are 20 months in age at the

castrated) and females of the ovine jpest ranges from light to dark

. e lour of the mature mutton rans «ification of

time of slaughter. Theco break due to the hardening aqd 0SSl o

| ey bre&kt;m_m tstf?gictxocharacteristic flavour differ‘ent from the de lCtdtL
gi?;r‘g: lz.i?b aﬁi“?th pro;er preparation, however. either lamb or mutton

will be acceptable to most people.

surface is rough. porous. Qr}' an B
Marure mutton: This 18 the tles

s bl

from animals between the ages of 3 to l%;‘?}l‘lﬁf. Bﬁi@,{gxliéﬁ?fmom!‘ of _f‘“
' “becomes excessive. Pork is not differentiated according to the age zfnd size
' ~of piz. Generally. pork has more fat than other meats. Because of this, pork
is 2 tender cut of meat. The colour of young lean pork is highly pink and
changes to rose as the animal matures. Bacon is the cut from the belly
portion of hog carcass and has a high percentage of fat._ -
Pork obtained from animals fed on uncooked garbage may contain the
_hazardous organism, Trichinella spiralis, a worm that causes “‘trichionosis”
In man. The organism is destroyed by smoKing or ‘cooking to an internal
e Gameer s sbowt 15 ey s eapope ey 25 01 ~28°C for 6 days (i
roys the organism,

. “ter - 3¢ ahtaine
23.7.3 Pork Pork is the meat of swine. Good quality pork is obtamed

23.74 Organ Meats These inc

: ), brain, |
fummants), head and tajl of the
vangt;« and nutritjve value, the
nutntive. Some of these are te
fore their cooking methods vy

lude liver, kidney, heart, sweet bread
ung, tripe (first and second stomach of the
animal. From the point of view of economy,
S€ organ meats are less expensive and more

0 .
c’ier, w}}ﬂe others are lesg tender, and there-
Iy according to tenderness

23 7 5 S“ 3 I
/.3 Sausages These - ,
meat and, 1o 3 Jece S€ are made of ground or m;
ek extent, uncured f'minced meat. Mostly cured

are h;undrcds of variet

L iCS Of SaUSape
| pending upop whethe ages
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mal intestine. As Natural cagiy ,\ orm

mges made of film Plastic are ‘)

Tht‘ 00k e
- CO0Kked and SMoked Sausages ;
TERARCs are known as table-

al casings gre
e expensive
used now .

made from the ani-
v Nonuniform artificial eas-
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23.8 Cutsand Grades of Meat

Meat carcasses are cCommonly divided into + |t
and these are further divigo.g : taty el |
divided inggo Smaller retail eyt Di
diPC and location of bone, the size and shape
a > fh ot '
\ nl( llhclamnunl and distribution of fat. The
‘cal, lamb ang Y01k is basi '
Rl o g B o POTK 1s basically the same and
terctore cuts tfrom analogous parts of different animals are simi(ldr Th
o i . : S 0 S are ar. The
CATCAsses ot beef, being bigger in SIZ€, are cut into more number of
wholesale cuts than those ot other animals ’
The commonly used o

used meat in India is lamb mutton:
| : on; abou
meat used comes from sh t70 per cent of all

lon. racks. breasts, shank
with which they are associated. E

arger wholesale cyts
of a cut of meat are the size, gp stinguishing features
of muscle found in the cut

skeletal structure of beef,

house. The slaughter should be supervised by a competent authority. The
animals and the carcasses thereof should be subjected to antimortem and
postmortem examination according to prescribed methods. The carcasses
and cuts thereof should be certified as being sound and free from contagious
and infectious diseases and fit for human consumption.

Apart from inspection for wholesomeness, in many countries, meats are
graded for quality. Standards have been established for such grading. Two
major factors used to evaluate the quality or palatability of meat are matu-
rity and marbling. The maturity of an animal affects the texture, firmness and
colour of the meat. Fine structural lean meat is usually slightly more tender
than the one with a coarse texture that contributes to decreased tenderness.
The tenderness of the meat of a very young animal increases as it matu‘res tq
an optimum age, Marbling, which refers to .thc a.mount un(-l dzstrt?utu)ﬂ_ of
fat appearing as white flecks within the lean, is zm.lmportz}nt index of quality.
Howcver, the marbling requirements now considered for good grades of
meat are not as high as in previous standards as .thcrc are no measurable
- differences in the cating qualities of meat with minimum murblmg‘a.nc.i those
 with good marbling. The quantity, consistcncjy and character. of juices or

_extractives contained in muscle fibre also contribute to the quality of meat.
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Good quality lamb and mutton have a smooth €2 o red in
: " . ; oxa . ainkish .
brittle fat over most of the exterior. I'he leanin pll}l“" ~ined and
The texture of the lean t

and deeper red i mutton. g = ci
rous and reddish 10t Jarker flesh ¢

in appearance. The bones are po ' have Cone
e i - quali zats i AVEC stro

are hard and white in mutton. Poor quality mes heavy and have a sth &

The fat layers arc Des by CU,{,}_;idcratmns

crmine

wnd pork 15 (SI for jamb and beelis as
to

arain I8 Coarse and fibrous.
{lavour. The quality of beel. veal ¢
similar to those of lamb. The grading acct

folows:

Beel
Lamb and Mutton B -
e ——— e ———-——-——-"‘“"?"l'-' ) in]c
Prime Pr
Choi Choice
‘hoice
Good
Good -
i Commercml
Commercial
Utility Utility
Cutter and canner

23.9 Cooking of Meats [
' o E o o - -
an the original raw cut.

hree types of ch bute to increased ten-

demess. They are the melting of fat, dissolution of collagen in hot liquids to
become soft gelatin, and tissue softening and muscle fibre separation. There
are also toughening influences of heating. Overheating can causc muscle
fibres to contract and meat to shrink and become tougher; evaporation of

moisture occurs and dried out tissues become tougher.

There are two methods of cooking meat: the dry heat and moist heat
methods. Selection of the method to use for a meat cut depends upon
whether it is a tender or less tender cut. Less tender cuts become more
tender when prepared by moist heat methods since this provides a means for
thc‘cc‘)nversmn_ of collagen to gelatin. Moist heat methods of cooking include
S e g et s, oo, ey
cooked by dry heat methods th‘;(r:;l?n(l) c;:ormect'we tlssu.e-. Then, thcy. z_irc
and frying. ’ nclude roasting, broiling, pan broiling

For any me § o i
chosen, ({:r]lttrl:?l(;,oli:::f;lg:gl;anr appropriate C9oking temperature must pe
better than a higher tcnlpcwtulrr?)ften?pemture. for a longer period of time is

dgncncss. This results in decre: (’ 0; S_hOrt periods of time for any degree of
ness and more uniform ¢ decreased drip loss, less shrinkage, increased juici-
Testing.tan o n colour throughout the ¢ . sed )
g for doneness is an important : Sutk:
ameat thefm()[:mztg?,t'[ilsg:tc(;n mfat cookery. This .is
I'rare, medium and well donemn.mrlded jempeatuge 18
| stages for lamb is 77°C.

ender or less tender th

at more t
anges contri

Cooking can make me
When meat 1s cooked, t
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79°C and 82°C respectively and for beef 60°C, 71
to be heated t()'we]l. done Stage (77°C) to destroy Trichinella spiralis. Moist
heat methods will produce we) done meats in €very instance. It is not neces-
sary to use a thermometer when cmployij

°C and 77°C. Fresh pork is

23.9.1 Dry Heat Methods Tender cuts of beef,
g(.)()kcd by these .mcth()(ls. Use of dry he
desired final in terior emperature of meat.
Roasting: Roasting is one of the sim
methods of cooking meat. The meat is pl
low pan to keep the meat out of drippin
iﬁtO the thickest part of the meat takin
bones or fat. The roasting pan is placed i
temperature of 163°C is maintained ti]]
indicated on the meat thermometer. This ensures the adequate browning of
meat for good flavour and good appearance. For small roasts, an oven tem-
erature of 177°C is used. Roasts continue to cook at the centre even after
It)hey are removed from the oven. This is because heat is transmxtted_ into the
interior from the outer surface. Charts for the cooking times of various cuts
: ilable.
f different meats are avai . _ ) )
© hould be noted that no covering of any type is used when meat is be%ng
i i i the steam from the roasting
oasted. If a cover is placed on the roasting pan, the s ing
: eat is trapped inside the container and the meat cookery metho e
m
ist heat cookery. ) . . h as
moéitoiling Broiling consists of cooking meat by direct r;adxant hc;iarte,. f)liccoal
. i Is or electric oven. In open
the open fire of a gas flame, live coa . broiling, the heat comes
iling heat comes from below, whereas in oven e s = fE
Erro ml%ove BIgils IS appilicsh o tendcr CHEs Hast die.am Ieast 2
om a . ; led
: ill be too dry if broiled. S adi in such a wa
Thinner c.utS w : 1 d on a rack and the rack is adjusted in su y
To broil, meat is place o 0 10 cm from the Source of heat. Shorter
that the top of the meat 1s some 5 to t. A tray should be placed beneath
distances are used for thinner cuts of meat. ili is carried out at a tempera-
the Featrack to-collece thie meited at. Bi:i 1318_5 stage the meat is approxi-
- - S 1 A
ture of 176°C until the topside is brown. d and turned and broiled on the
mately half done. The broiled side is salte
: . sting. But
other side. king meat by dry heat t.han roa gHow—
Srefingis axastor rel 13 oh oe ger meats than broiled meats. Ho
roasting produces more juicy and ter;) obtained by broiling by n?z.zrmatxhn‘g
ever, meats with unusual flavour can be ¢ ices an hour before broiling. This
» o L 1 S Or Ju . i d thus pro_
P >s of salad dressings O to occur an
meats in some type e hydrolysis of protemn
treatment also permits: Some - };s‘s‘ t primarily by
duces a small increase in tcnd(:I.n l ~-at is transferred to meat p iddle and
iling: In pan broiling, he: is placed in a cold gr1 !
- ambrotlings « or griddle. Meat 1S p lates in the pan 1s
conduction from the pan

u
fat that accum —_
g s slowly. Any . il rather than p
Sediedisa thathme(tl}t] Cor(;l::i:lwillycontinue to pan broil r
'emoved so that e < :

lamb and pork may be
at permits the selection of the

plest and most commonly used
aced uncovered on a rack in a shal-
8s- A meat thermometer is inserted
& care to see that it does not touch
n the centre of the oven and an oven
the desired internal temperature is
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for thin cuts of meats,
A low temperature

e - .thod of cooking
fry. Pan broiling is the preferred method
uld be turned occa-

because the cquipment required for cm)kx-ng is mix:ntpic;:).
is sufficient to brown the meat. Pan hronlcd mea -
sionally to ensure uniform heat penetration. o er cuts ¢ meat Wh?Ch
: This is a useful method for cookmgctcho(js A e
f fat is added to the
fat frying. the

Frying:
are thin (about 1-1.5 em thick). 'I here ‘?rc ?Tgmouﬂl 5
and deep-fat frying. In pan frying. a “’mds n deep. In deep-
frying pan so that the melted fatis about 0.5 ¢

melted fat will be deep enough to cover the meat ecessary to turn meat
In pan frying, as with pan broiling, it may ber 1l tur’n'm" should be
: an cven colour on the meat, bgt ry cht eyl
he kept to a minimum. The temperature is to be con}t.rol;le' hSltlem  atures. fat
does not develop a bumed flavour and dryness. With hig \&th gl
decomposes to acrolein which impairs the.ﬂa\'gur of meat. Py
and properly controlled temperature, the interior of the meat w1
done before the exterior becomes too brown. -
' In deep-fat frying also the control of temperature is very important. Too
; high a temperature not only causes the fat to smoke but also the meat to be
underdone in the middle when the outside is a pleasing colour. If the tem-
perature is too low, it will lengthen the frying time and result in a greasier
product. A well prepared deep-fried product will have a pleasing brown
exterior and done in the centre.

occasionally to develop

23.9.2  Moist HeatMethods Moist heat method is used for less tender cuts
of meat. The combination of moisture, heat and a long period of cooking
causes meat to become tender owing to the conversion of connective ti%sué

to gelatin. If a flavourable [iguid : I I
o quid is added, 1
flavour of meat also wil] be enhanced. " s method of COO}‘mg' e

.

4t during braising, w.,
2 liquid from
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ender. continued until the meat iy

l”'l’-"\"“"‘; cook itlll{Z HHH..“‘,, and e
cooking. In pressure cooking,

HTering of
O ey :

n tire for
cooking s done i steam i

drelitiveyy ‘ , .

e p i lc'nllwv;llmlz l‘lll'}‘!'l:("n(‘l)lln,",‘l’:’l'. ot aiired. o
Pressure ‘f””'_"”}“ l"_"'?'-“ about e SN e ;;lmn;@ oo A .
of cooking with- moist hear, | foweyer, |m"wn\:7¢-‘ I~“ et as in other methods
and cooking losses are preat. SHre cooked meqy

Cooking ,‘”‘”.'” meat: Frozen Meats may be cooked |

methods either m the frozen condition ¢, ““H' lhw./("( "Y"_
about one-and-a-half times more time o cook t'h-.:'u,. :‘.u?m;n meats .mkc
came size and shape. Frozen meyy may be Ih;nw.ul ilr )' “”~ poet SL O fltp
temperature or in running water. Re frigerator th i
results 1nuniform thawing and the best
no differences in the tenderness, juicine

ing frozen or thawed cuts of meat.

it tikey o long

Aol boiling water,

€

Sare less juicy

the usuy| cooking

frigerator at room
awing is recommended as it
appearance of the meat . There are
ss and flavour associated with cook-

23.10 Changes Produced during Meat Cooking
A number of changes take place durin

! - g the cooking of meat. Heat destroys
the microorganisms that may h

: ave contaminated meat. It also brings about
changes in colour, flavour and tendernesg owing to changes taking place in
meat fibre and connective tissue. At high temperatures, there is a conside-
rable shrinkage of meat, toughening of protein and loss of juiciness.

Cooking brings about changes in the colour of the meat. When fresh meat
1s cooked, its protein pigments are denatured., Denaturation of the proteins
causes rapid release of the hacm pigments from the globin part of the
molecule, and the free haem is very sensitive to oxidation. On heating,
therefore, red meat gencrally turns brown due to the oxidized pigments.
However, the extent of denaturation depends upon the temperature to
which meat has been cooked. The changes in the colour of pigment in meat,
when heated, are used as an index of doneness. Meat cooked to rare condi-
tion has less of oxymyoglobin denatured and is more red. Well done meat is
more denatured and more brown. However, meats cured with nitrite re-
main red throughout cooking. _

Heat treatment brings about the denaturation of most other proteins.
Thus, the ¢nzymes present in meat are inactivated. Myosin and actin are
als0 enzymes and their inactivation brings about textural chan.gc's since the
contractile proteins become tougher. However, very often this is counter-
acted by the concomitant conversion of the collagen of the connective tis-
SUES to gelatin. This is the reason why tough cuts of meat are cooked for a
Ongtime in the presence of water. . _ ‘
~ Ideal cooking methods for meat should minimize the hardening of con-

- tractjle proteins and maximize the softening of the connective tissues. Cook-

g temperature and time should be adjusted so that the tenderizing effect



Foods: Facts and Principles

fset by the increasing
tile proteins- -
avour. ith heating,
proteins and free amino acids

breakdown products- These
ketones, alcohols,
o various volatile
ns of

3%

gclatin is not ol
ation of contrac

onversion of collagen to
ble for its fl

ssive coagul
are responsi
ymponents undergo changes.
produce some volatile :
1 compounds, aldchydes. .
‘ yents also break down int _
h the fat and Jean portio

ds in bot
{ odour of cooked meats.

due to the ¢
toughness owing to anex
Many components of n

ce
cats

several of the «
of meat. on heating.
include suIp!mr-mnminil

pid compot

amines and others. 1.1
atile compoun

These vol
ptured, and

compounds.
the meat, contribute 0 the f{lavour ant
‘ ; ipose tissuc are 1u
During heating, meat fat melts, adipose tissue cells e e ons
) ion of fat. Somc fat 1s dispersed fnely
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Meat contains a high percentage of water. Only & small percentage of t.hls
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reduces the water holding
meat. among other things,
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ges are more juicy than well done meats.
ains high. Normal

alue of cooked meat generally rem
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The nutritional v
cooking does not bring about changes in the nutritiv
minerals are not lost by heat. Some minerals may be lost in meat drippings

but, on the other l?and, cooking dissolves some calcium from bone and so
enn;hes the meat in this mineral. There is loss of some B vitamins during
cooking. But most of the cooked meat retains more than 50 per cent of the B

vitamins present in the uncooked meats.

23.11 Meat Substitutes

Meat is an im
portant component of th
T . e food of .
g:u-nme.s and is the major supplier of their rott h.e pOPu!atlon of advanced
4 .I-IYCd from meat are more expensi protein requirements. Proteins
cases, as much as ten ti pensive than vegetable protej
farm produce th s ten times more vegetable protein proteins. In some
ce the D C :
population an(tj ](-1n _fr()m aminals that feed on them. A 211 e Obt?med from
to feed animals f:,méw amount of available land for fa ountry with a dense
supply s “mitéd ;) which 1s £ood for human consum tmeg cannot afford
and other nt:tric;lllg;_"f‘n beings must gather their re ption. Where the food
them. This llccc-,-:"[ rom plants instead of .lllo\vingq1Ulfements of proteins
. : ssiates AT . animz .
proteins, ¢s the substitution of vegetabl g 0 do this for
The fat conte able proteins for meat
health I i of meat is high. High ¢
Hth problems including ¢ gh consumption of
societies, there are relipi g the hazards of heart attack I;r‘neat can lead to
1g10us beliefs ‘ ait ditack. burth i
of various t - €r, 1n man
els of various types which forbid the /
and the limited sy use of
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B r~t‘ y amino acuds a Mality of v petable protein may he | SRS
: AR acuds are s . : .
[imiing v dift e supplemented. This can b ' |'" mproved if the
sviure of ditierent vepet: \ , : &Lt ¢oachieve y
lm.\ll getable proteing o the ncldiit cd by a4 propes
acids. HAton ol synthetic amino
The most important and abundang sources of
rafs Meand vl . ‘ 50l prote
~ro the low-tat otlsced cakes ; :
arc t! jo “l‘) S ‘”f“‘ of groundnut, coconut soyabe;
ote. In developing countries where protein-caloric ;,~ ly- wan, cottonseed,
ceed protein can help solve this problem I Indi alnutrition exists, oil-
mteine thi Tyt ; i
ore proteins than what is now available throug, >

s ol vegetable origin

013 ‘ oilsceds can provide

milk. meat, cggs and fish. These proteing willlll ;“?lm”l. pmd.”.cm’ such as
cularly colour and flavour additives._ o é;vc . l;m‘D‘cr additives—parti-
the animal products. In addition to sced pmtcinl |L)( ll'l.('lslc""“‘dy rCSU{nhling
successtully substitute meat proteins for human c’on:mdm L SRpralRIEicaD

Amongst the vegetable proteins, the onc lhat- h.:lp:)l(,”_]' . s
exploited to replace meat is soyabeen protein. Soyuh(chan ;L: :'(}::n;:‘b;?,tllly
content. If all the oil and most of the soluble curhohydru‘tc‘::s" urcb rcﬁm))\zz
from soyabean, a protein content of nearly 70 per cent can be obtained, and
this can be pr.ocessed as a meat substitute. The defatted flour is hlcmlcd’with
water. vitamins, flavour and colour, and cooked. The dough is extruded at
an elevated temperature and pressure and finally forced through a suitable
die when the expansion of the product takes place due to a sudden release of
pressure. Extrusion is used in the manufacturc of granules which are
marketed as textured vegetable proteins ('TVP).

Textured vegetable proteins contain more protcin than the meats them-
selves. Therefore, TVP is used as a mecat cxtender. Because of its low cost
and high nutritive value, the usc of TVP as an extender in ground meat
products up to 30 per cent is permitted in the US school lunch programme. TVP
must be rehydrated with water before use. After rehydration, it can be used
variety of vegetarian and nonvegetarian dishes. Text-

in the preparation of a
vegetable protein foods are now manu-

ured vegetable proteins and other
factured in the country.

23.12 Gelatin
When collagen is heated, some intermolecular and a few r‘nuin-ch‘nin pcpl.ldc
bonds are hydrolyzed. This results in the conversion of the trlp?c l}c:llcal
structure of collagen to a more amorphous form known as gclulm‘. I'hus,
gelatin is a partially degraded collagen. 1f the collagen molecule 1s com-
pletely unstructured, glue, instead of gelatin,

Gelatin is prepared from the ct)llugcn‘nl' conne
'a“ingals. The bones are first demineralized to remoy

is produced.
ctive tissues and bones of
¢ calcium and phos-
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phorus by soaking in acid. The demineralize ' Lis alkatine hydrolysis

royex . ; Ce i used met T
Iyzed with alkali or acid. The commonly wlatin is prepared by this wiy

with lime., About 1,5 tonnes per annum ol
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ation ol one per cent. Gel

in the country., ntr
Gelatin forms a gel in water even at o mnlt ¢ les (o form colloidal disper-

¢ aree molecule? aals
arge ridity when

formation is due to the property of | iscous leading Lo rig

1ons {<olk) which in « qses, become viSCon g ollagre

S100S (s018) which, in some casces, al renaturation of the collagen
‘

cooled. The gel formation is due (o a parti o5 e, i praling

molecule (“eollagen fold™). Those parts ol “'“if{u :l I ‘)wi‘n i which they can

and hydroxyproline regain some of their strueture. . (| -ll;'x'i()ll'll structure

interact. When many molecules are involved, a three- l‘ll_'b ) 'S ‘Whun once
F is produced which is responsible for the gelat low ‘C“‘l"'f‘_"‘“'L"'lli i “].I‘”V

a gel is formed it can, without liquifying, stzuu'l a ft‘llll’f»"'*"“.rlb_ ‘E?c'l"c% :)n
that required for its formation. Usually, the l‘lgldll).’ of a gb l|[‘|u. lt.l, -‘ ' :
further cooling or, sometimes, on standing. On continued 3.1[1“]( ing, the pc
loses water and shrinks in the syneresis process. A gelatin gel, when re-
melted. sets into a gel faster than it does the first time. . L

Different grades of gelatin and modificd gelatins are used m various in-

dustries. Gelatin used for edible purposes should be pure and cunto.rm o
the statutory laws laid down by the country of its use. Gelatin. with its
multiplicity of propertics, finds use in the commercial manufacture of food
products, such as canned foods, semi-preserves, confectionery, salt
products, marshmallows, ice cream and gelatin desserts. In its simple form,
it gelatin is used in the form of jellies such as jelled desserts, sponges, cream
! salads. etc. In our country, due to the practice of vegetarianism, gelatin, is
not as much used as food as in other countries. Gelatin, morecover, is 3
protein of low biological value as it is deficient in essential amino acids, such

as tryptophan, threonine, methionine and isoleucine.

23:1;.1 Gel Formation  Preparation of gelatin gel s g two-step process re-
quiring complete dispf:rs.ion of the gelatin to form sol and chilling it to form
added in spal oS, o ; f Ih; ‘(‘ water 017 thc dcsxrgd l.lqmd IS
Gt tcmpcmw;r)c L 350,Cw'1‘ 1 go? stirring after each addition of liquid, till a
on cooling to room fe 'Sr d.c, red: When oce all the gelatin iy dispersed,
cooling inJicc sﬁou]d ;’Tl{)u‘}uuy, gglatm SCIs into a gel, Rapid gelation by
T ine q-mcwrc c’ a)vmdxcd as 1t does not give a uniformly set gel and
product wij] bc clear, \A\i/illl(dfl:()rl(cill?t(:ng t(-)‘ rolom ot berature. A SCC Eeiatin
will be no rubbery areas or . gdd;l;;l\:’sl)c?r?l]tand yet be tender, There
) A number of factorg influence gel forn;'n[t'( Kf u? " thc.g.cl,.
Ihey‘ are the concentration of celatin [,( IO‘n"d_nd the rigudity of the gel.
gclat;n, added substances anq the ‘ H N %llnb‘jldlure. molecular weight of
‘?f gelatin affecqg not only the l’irmnpx s mfuna” | ranges. The concentration
time. Gencrany, a gel of good lcxt%i(?‘ the gcl but fl|SO the rate of setting
ure 1s obtained wip [.5t02.0 per cent

~gelatin. If the moleenl. :
molcculqr Weight of gelatin is Jow the rigidity of th li
’ " the gel is
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poor. Beating or mechanical stirring reduces the rigidity of the gel. Tem-

serature has a marked effect on gelation: low temperature increases the

rigidity of the gel. pH variations which are not far removed from the iso-
clectric pH of gelatin have very little effect on gelation. Higher acidity (due
to the use of vinegar and lemon juice), however, decreases the gel forming
ability of gelatin. In such cases, a higher proportion of gelatin will help give
a gel of good texture. The influence of salts on rigidity is not considerable.
Sugar influences the setting time as well as the gel strength. A very small
amount of sugar increases the setting time of a gel but a higher concentra-
tion of sugar decreases the setting time.

Gelatin preparations:  Gelatin preparations, such as jellied fruits and vege-
tables. sponges and creams are very popular. If fruits and vegetables are to
be combined with gelatin, the gelatin dispersion should be allowed to cool
until it 1s ready to form a gel. Then vegetables or fruits, fresh, frozen or
canned, may be added and allowed to cool further. Raw pineapple should
not be used with gelatin. The enzyme bromelin present in pineapple
hydrolyzes gelatin and prevents it from setting into a gel.

Gelatin forms stable foams. When gelatin is dispersed in some liquids at
room temperature, the product could be whipped into a foam. On cooling,
the gelatin will set in the foam and such foams are stable and firm as long as

they are chilled but the stability is lost at room temperature.
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clow . > -ara. U mption in 1980 was 0.
bcr annum as against 3.6 kg in man oy, 8 per head

Y western countries. In USA
- : . » t
r capita consumption of chicken w oo

e as 23.6 kg and turkey 4.5 kg in 1979.

4.2 Classification 1

Each kind of poultry marketed is classi

influences tenderl.lf.ass and fat content, and this determines the cooking
method. The classification according to Indian standards are as follows.

Broiler or Fryer. Chicken of 8 to 10 weeks of age of either sex, tender-

ooth’gexturedskm and flexj»t:)lAe breastbone

fied on the basis of age. Age

meated with soft, pliable, sm
cart_ﬂ_‘»ajg;

Rooster: A young Chic}gs_g,‘ usually 3 to 5 months of age, of either sex,
tender-meated with soft, pliable, smooth-textured skin and breastbone
cartilage that may be somewhat less flexible than that of the broiler or
fryer.

_Stag: A male chicken, usually under 10 months of age, with coarse skin,
somewhat toughened and darkened flesh and a considerable hardening of
the breastbone cartilage.

Stewing chicken or fowl: A mature chicken, usually more than 10
months of age, with meat less tender than that of a roaster and nonflexible
~breastbone tip.
_Cock: A mature male chicken, usually over 10 months of age, with
_coarse skin, toughened and darkened meat and hardened breastbone tip.
Other forms of poultry are classified in a similar way.

24.3 _Poultry Processl_‘i}]_gw

Poultry is marketed in ready-to-cook form, i.e., the head, feet and entrails
are removed (dressed chicken). Birds are generally not fed for 12 hours
before slaughter to ensure that their crops are empty, which helps cleaner

Operations. They are killed by a method that minimizes struggle. The birds

Tranned and made unconscious with a blow on the head. In large estab-
——"N€Nts, stunning is carried out by electrical stunners. The jugular vein is
- 22850 that the bird bleeds well. Bleeding takes 1 to 3 min. and it should be
;_.Compl?le ina(;;‘&"é—'r_ftﬂ{)fbrbducc a pﬁiﬁ%tbtquahty R emTE - e
(Emmericeding the birds are scalded, ic.. dipped in hot water briefly. The
*-Tature of the scald water may be 60°C and the bird is kept in it for

R i S D O
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which contaminate the ﬂefsh once
“sarvy from the point of view of ten
rig,;)r, its duration and the tenderness O

ird i led. Muscle fr
influenced by the way the bird is cool ' o
;ge-water 1s rr)llore tender than that held in water at higher temperatures a

that cooled in air. Eviscerated and washed birfls are to be prOmpﬂ}i’ ct:F)olec;
to avoid toughening of the muscle due to lowering of pH by accg y ation ©

lactic acid. Poultry, like meats, goe€s into and out of rigor, bl.-lt more
rapidly than other meats. A minimum of 4—5 hours from the time the
chicken is slaughtered is required until it is cooked.

Dressed chicken is graded before it is marketed. Grading takes into con-
sideration the condition of the bird prior to the slaughter, during eviscera-
tion and packing. Each country has set standards for grading and the
number of grades of chicken. In India, two grades are assigned to chicken,
Grade 1 and Grade 2. This is based on conformation (deformations that
detract from the normal appearance), meatiness, fat covering, defeathering
cuts and tears and discolouration. ,
" The gfaded.PQUItr:Y is individually packed in low-moisture and low-
Xygen transmission film or bags. Before sealing th i

expel the air between the carcass d & the packs, care is taken to
stored under refrigoration or £ an t}‘le bag. The sealed bags may be
r irozen. Refrigerated poultry has a shelf-life of

tial to control the growth of bacteria
e Cooling is also neces-

he skin is broken. :
derness of meat. The time of onset of
f meat once Tigor has gone, are

om poultry cooled in

only a few days (6-10 da
Stored up to 9 reonthe. ys). Frozen poultry, at — 23° 1o — 18°C, may be

24.4 _Composition and Nutritive Value

]
, but the fat content is influe
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4.5 Poultry Cooking
- F 14 . dAs 1 I . 1. . ‘g

Raw (,lhm,‘k(,n.h.ls litt [(, or‘no le«.)ur, it develops durin

ples of cooking poultry are hustcally the same as for Cooki
ing method is sclected on the bacie

cooking n : the basic erness of the poultry and

its fat content, both influcnced ma;

methods arc applicd to older and tougher bj

and palatable. Dry heat methods are

The changes that take place during the cooking of poultry are similar to
those of other meats. To obtain tender, juicy and uniformly cooked

poultry, low to moderate heat s to be used. Intense heat results in the
toughening of proteins, shrinkage and loss of juiciness.

applied to young tender birds.

24.5.1 Broiling and Frying Young te
[rying, baking or roasting. For broiling,
the skin side down. The whole bird or halves may be broiled. The broiler is
placed about 10 em from the flame or heating element and cooked at a
broiling temperature of 177°C till the internal temperature of the breast
muscle reaches 95°C (about 45-60) min.). Because of the low fat content of
the young birds, basting with melted fat will improve the flavour, palata-
bility and appearance of the preparation.

Frying and deep fat frying are particularly suitable for cooking low-fat,
young, tender poultry and more frequently used than broiling. The halves of
the birds are frequently fried. Before frying they are coated with seasoned
flour or beaten eggs and bread crumbs. They are then carefully cooked to
prevent overbrowning before the meat is tender. [f deep-fat-fried, the bird
must be steamed until the stage of doneness before being dipped in flour or
M egg and crumbs, and fried slowly. The time required for browning in deep
fatis too short to promote thorough cooking of meat.

nder poultry is cooked by broiling,
the bird is placed in the broiler with

2452 Roasting Poultry may be roasted, stuffed or unstuffed. When the
Whole bird i roasted, tender parts, such as the breast, may be overcooked
. befo{e the legs and thighs are cooked to the desired state. For stuffed birds,
Toasting shoylg be continued till the internal temperature of the stuffing
C. This eliminates the possibilities of bacterial food poisoning.

b €0 the Poultry is roasted without stuffing, it is cooked at an oven tem-




9% Foods: Facts and Principles
igh m reaches
3 al temperaturc of the thigh uscle
e internal 1€

re of 163°C till th

peratu
85°C. i hick
ndian chicken
chicken Thisisa well known and P?PUlalr ! ven calleds
24.5.3 Tandoor oMo L ken. The cooking 15 done in a clay
ed chicken. bedded in clay and earth.

.<h. This is barbecu
e 1o earthenware pot €

1 andoor is a lor , tvpes of ovens
mnj.j (‘K:r-;l Itqgtxt{insidc and the oven 18 mad_e red hot. Othe:l tyli)s et e
(:zucrfimmd and used. Tender chicken, either whol.e Ord C i;h . forlé and
f;cin i« removed from the chicken and the flesh dpantie Z;icken which is
eprink door sauce is then smeared on 1
sprinkled with salt. Tan ted in the tandoor. Half way

p .

then left aside for 6-8 hours. It is then coo
through the cooking time it is removed from the oven gnd br.ushed all (Zlver
nicely with butter or oil and cooked again until the chicken is fork tender.

Chicken cooked this way is delicious.

24.5.4 Braising and Stewing The older tougher birds are cooked this
way. Disjointed pieces of chicken are generally braised. Generally, they are
first browned by frying after which water is added and the bird simmered
until 1t is tender. For stewing, the whole bird or cut pieces are used. They
zre cooked in water with seasonings and vegetables till they are tender.
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25. SEAFOODS

Fish is found abundantly in all natural waters It is a v
food and has been used by man from antiquity.\ .Witl:gr:(:dhtl'ablc SOUTCC. o
pressure nTnst nations arc expanding their fish catching p‘::v::r;g [PO?EIE}QOH
to fis\lung n -vnst oceans, fish cultivation on a large scale is amI: ; dlrtl_On
signitic:mcc_ in many lands. Tapping the wealth of the oceais a:(% iml(fjoc;
waters and its efficient utilization have become urgent for the survival (;]f(:ge
human race. About 10 per cent of world’s fish catch comes from inland

fisheries.

35.1 Fish Catch

e -

The total fish catch of the world is of the order of 70 million tonnes per year.
India has a coast line of about 5,600 km and the continental shelf bordering
the Indian coast has an area of about 2.6 million sq. km. in which infinite
varieties of fish are found. In addition, the rivers, reservoirs, lakes and
canals in the country have an area of about 1.13 million sq. km. which
afford a wide variety of habitats to fishes. In 1981, the catch of fish was
2 6 million tonnes. About 151,000 tonnes of fish are exported per year; the
total value of exports of fish and fish products amount to over 300 crores per
annum. More than 80 per cent of our exports is frozen shrimp.

The consumption of fish in India is about 2.5 kg per capita per year,
which is perhaps the lowest in the world. This may be du? to the fact tt;at
fish is eaten mostly by people residing in coastal areas. With }ncreased flSh
catch by the use of modern techniques, the develo.pnfent of fish processing
and better methods of storage and transport, there 18 likely to be an Increase

in the consumption of fish.

25.2 Types of Fish
are about 25.000 species of fish living today,
" I f;s‘h to very | rks. They are second to
jation and outnuim
birds, reptiles and

It'is estimated that there

E VTS ; arge sha
varying in size from very smal arg

ber all other vertebrates
Abz amphibians put
l'(._g_fj?ck*b(med animals), mammals,
Ogether,
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The kinds of finfish available for food are more than those of shellfish and
the nnes differ in different locations. They are found both in salt water and
fresh water. Their flavour and quality depend partly on the water in which they
arc grown. Saltwater fishes have a more distinctive flavour than freshwater
fiehes. The common sea or marine fishes available in the country are all types of
s_zf;ark. salmon. mackerel, Bombay duck, ribbon fish, pomfret, sole, tuna, etc.
Fishes from fresh water include sardine, mullet, catfish, perch, pearlespot,

hﬁ ‘ f!C,‘ | .
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me thiaminase is present, and

this destroys the V1 s it unavailable if fish is held in a raw

state OT consumed raw. The riboflavin content 1n fish flesh is as much as in
beef. Red flesh has 2 higher content of this vitamin than white muscle. Both

seawater and freshwater fish are good sources of niacin. The yitamin C
oes not have any putritional significance.

_content of fish is very low andd

Systematic ‘nvestigations on the qutritive value of fish have shown that it

al to that of meat. Fish proteins are also easily digested. The amino
approximates that found in any other

protein closely
in. Generally, fish meat has lysine and histidine at a
low side of

high levgl and, occasionally, methionine and tryptophan on the
mammalian meat. Because of their high nutritive value, fish protein concen-

;I:f:]e;a: FP(IJ)'ha'v.e been developed from inexpensive and surplus fishes to
malnutrition of people around the world (see Subsection 25.8 2)
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25.4 Fish Spoilage
s SR ———
r:i&heﬂ are z
s are highly perishabl ndi
e ! e. In India, with i '
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25.4.1 Microbiological
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. e iSlI“‘ . _.l,gc\ ‘ . ttlcgyc .
glycogen in Jowever, fish strug ; here is li is in fish is
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KCCIE ‘cogen in their muscles bacterial growth. Rigor m h are rested
Ol LHe gl)((!;" to Iactic acid to slow b: to other animals whic
~ erted imnto K ¢ aT€ [O
i horter when compared
comparatively shorter slycogen reserves.
before slaughter to build up g

¢ of fish d

25.4.2  Physiological

A~ w

: little or no
) ve virtually o
ical Fish as taken from Watcf 1f1 Eslh odour and this is an
(2:;'4.3 \’Cl:e“\l‘ir‘tmlly all fish products ha‘; : 'ls d)llle to the production of
agour. Yet, virtue ‘ . he fishy odour is due to | - . line
- terioration. T_e - I' ldS and Cho mn
EVEIErOf Somg 0 ion_of bacteria on phospholipids and 4
: 'I_amine by the action of ba et jereo oxidation and be-
- mmct}?gﬁ%;;n 'A']'g’b”the unsaturated fish fats undergg oxtle P
“'&Rgfgéﬁéia‘ ‘which also contributes to the smell of deteriorated f

to remove slime, blood stains, etc. Larger fishes are gutted (i.e., all the
internal organs or viscera are removed) and the body cavity washed. The

are drying, salting, smoking,
freezing and canning.

Sun drying is the most ancient of methods.
tissues and helps arrest bacterial and enzyma
5 per cent of the total catch of sea fish is cu
not hygienic, there is an appreciab
and spoilage, and the dried figh dev
Salting (pickling) Is als
salting method s ygeq. In

Drying ICmoves moisture from
tic putrefaction_ In India, over

red in the sup. This method g
le Percentage of Jogg due

elops a peculiar odoyr.

The dry-salting or wet-
are first rubbed with
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"ml}./ til] Properly Pickled. With large-
m‘the flesh tq allow Penetration of
Salty water that 00zes out from the
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fish is allowed to drain off. Wet-s 403

Keep for l(?ng and therefore has: (:gcl:l\fisn IS sol
countries fishes soaked in saly soluti(:, u
fish is not popular in India.

The above methods employed for curing fig
and the products are unattractive, (Iusc-i. l:\ Ill are rather crude and primitive
_olour changes, mold growth and il (l.l( .cnlng, rancidity development
mmon defects ot fishes cured by sup gy T “,]'?CCIS and mites are some of the
Chemicals, such as acids, sodijum 1)011);:)]}:(‘\"'(! salting,

antibiotic aurcomyein can prolong the lil’c‘()(l‘ fL}c}lnﬂlcthylcnc oxide and the
Jo not permit the use of these I)"CSCI‘V'.“‘V - owever, many countries
:-_mdizuiouﬁ prolongs their Storage life by( 2()3.5 ldrrmdm“(m BL i by
methods ot unportaflcc for preserving the quality fish ar d%/s. But thie FUBLETE

Freezing: Freezing can greatly extend the per‘iod Cf reezing and canning.

e in keeping the fish in ifion sitit: o' Storage and is elfec-
tive 1 ping a condition similar to that of fresh fish. if the fish i
gutted and fl‘q.zen down to — 29°C within two hours of its catch 1;1 s o ls‘
clean whole fish is frozen. Finfish are usually frozen as t’ille;ts (IZIT et}f\i::;
cuts), steaks (crosscut section) or sticks (lengthwise or crosswise c1g1t from
fillet or steaks). Large fish are frozen by the sharp freeze, a comparatively
slow free?e. Small fish, fillets and steaks are quick frozen. This type of
freezing gives a better produce. The storage life of quality frozen fish, with a
Jow fat content, can be as long as two years.

Some undesirable changes can also take place if proper care is not taken
during freezing. Slow freezing can result in protein denaturation. As the
water freezes in the fish, the salt concentration of the muscle tissue increases
which causes denaturation of the protein, making it tough and rubbery.
Another effect of freezing is desiccation or drying. Drying is caused by the
transfer of moisture from the surface of the fish to the cold surface of the
freezing equipment. Frozen fish undergo oxidative changes, and fatty fish
become rancid more quickly than lean ones. Desiccation and oxidation can

be prevented by properly protecting fish with suitable wrappers before

. d without
sed within 3 to
are taken oyt

drying. It does not
4 months. In some
and smoked. Smoked

co

freezing.
Preservation of fish by freezing is not ye :
facilities are available in areas where fisheries are highly developed.

Canning: While high-fat fish do not store as well as low fat fish in the
frozen state, oily fish are the most suitable for canning. Salmon, tuna,
sardine, herring, lobster, shrimp, etc., aré canned. In the case of salmon,
tuna, sardine and mackerel additional fish or vegetable‘oﬂ is commoply
added to the fish prior to can closure; shrimps are ca.n-ned in brine. Canning
retains the natural flavour of the fish. Large quantities of certain types of

fish are canned in this country mostly for export purposes.

i ' ? This is due
Shellfish be > dark or discoloured during canned storage‘.
e rom the sulphur components of the fish,

. totherelease of hydrogen sulphide f _ : ,
- which reacts with the iron in the can to give black iron sx.llghxde.. This cantie
avoided by using an enamel, especially an enamel containing zinc, since te
z-i*—n\‘cs‘v_llphide formed is white in colour.

t widespread in India. Cold storage

e



| 404 HoOad. x ="
ps, for
S and Cra ,.
. cich. Lobster® Zing;
8] _f"ﬁ:-l)sf their COOkln or fI‘Ce g,
a day or less-

25.6 Shellfish

Shellfish are cven more perisha
example, arc best kept

ise they deteriorate i _
otherwise they < i 4 exporting

ocessed within five
contain greater
proteolytic
ay become
eration on

ing shrimp PT
ved or Pr
.ed. They

ighly active
r and m

is onc of th

v conser
Shrimp should be conse

25.6.1 Shrimp India
countries 1n the world.

of being caught }
amino acids that
aming mp o ken in
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days
amounts of free
enzvmes—the cat
black due 10 enzymatic actl
being caught and quick freezing: |
‘ n sold in shell, must be alive. Spell
for only 2 short time

Ay A ped. Clams are not cultivated as
are sold fresh, frozen

33.6.2 Oysters
1y be held at
Oyster culture Has
ked oysters (r he shell)
d into blocks and frozen.
55.6.3 Crabs and Lobsters Crabs and lobsters must be alive when
cooked. There are many different types of crabs. The meat from cooked

ssed into blocks and frozen.

crab is squeezed out. Crab meat is canned or pre
The lobster is dark bluish green in colour when taken from the water but

changes to red during cooking. The green colour is due to lobster liver which
is considered a delicacy. The red colour of the cooked lobster is due to the
eggs of the female. The cooked meat obtained from the shells of lobsters is
marketed fresh, frozen or canned, as in the case of crab meat.

oyster 0
before use.
are ovsters. Shuc
or canned Or presse

25.7 Fish Cookery

g?}g;?% tirr]:;hc)fd; :;tldopted for meat are applicable for fish cooking. The
e r(; fOlS ire not tough and the amount of connective tissue is
blooded animals rerr: ey are more easily cooked than the meat of V;/ann-
separated into ﬂe;kes %}Suff{me[}ﬂy cooked, the flesh of fish can be easil
that it does not brea-k c,:; S-,l o carefully handled during cooki il
sively and becomes touah sily. When overcooked, fish meat shrink ol
Fish is generall ugh and dry. This is true of shellfish al inalhy
Moist hea: rhct?: )(’ifzooked by dry heat, such as broilin S e
ottt O ods, such as steaming and poachi g, baking and frying.
1sh also determines the cookin sl also used. The fat
g method. Fish low in fat is gene-

rally fried or t
. or basted with fat. Some fi
require very little addit; - dome fishes are rich j
additional fat in ¢ . rich in fat and
Whole fish fillets and ste tin cooking, such fishes

aks may be bak
; aked. If the fish i .
L little slits are mace S0 S thick fleshed it is
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deep fricd.

In shallow frying, fish is fricd in 4 f;
the fish is soaked in lightly beaten cup or milk and rofled i §1 iy

5 . . v = & . ? :! :
crumbs and shaken to remove the flour o crimmbs riet ey :

' s o ; % ridy
fried till it becomes brown on each g
drained on absorbent paper.,

Deep fat frying is similar to sh; i .y :

B ~{~| .‘ 1‘)") ;, o ar to shallow frying except that the frying mediurm
is oil. The :)::l‘ rycr should be no more than half filled with oil and hexted
to about l. 57C to 200°C. Coated fish s plunged into the oil and when
cooked it rises to the surface,

Cookmg fish by steaming and poaching helps preserve its delicate flavour,
For steaming, the fish is kept in a covered pan and placed on 2 rack over
boiling water Z}nd cooked Emu] done. In poaching, fish is placed in 2 kettle
and covered with water. It is cooked with the liquid simmering.
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25.8 Fish Products

A number of products are prepared from fish. These include fish mezl used
as animal feed, fish flour used for protein enrichment of human food, fish
oils used for feeding and industrial purposes, fish glue, isinglass—a high
grade fish collagen used for the clarification of wines, beer, vinegar, etc.

25.8.1 Fish Meal Fish meal is prepared from the parts of fish not used for
human food, and sometimes the whole fish of less favoured species, by
grinding the material usually with the removal of some oil, followed by
dehydration. Fish meal, on an average, is composed of proteins, 55-70; fat,
2-5; minerals, 10-12; and moisture, 6-12 per cent. Fish meal is used as
animal and poultry feed. Low grade fish meal is used as manure in planta-
tions of tea, coffee and tobacco. Considerable quantities of fish meal are
produced in India.

25.8.2 Fish Flour It is possible to extract oils and fatty sgbs?ances from
ground fish tissues by solvent extraction to such an cxlcnt, thz.n oo Dshy
- odour or flavour remains. The fat extracted tissue, affc.r stripping Of.f So.l'
-vent, dehydration and milling, gives a bland highly nutritious powder rich in
' ,._vi}igh'%ality protein and minerals. This product, when produced under
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25.8.3 Fish Oils Fish oils are of two kin_dsy !iver 0”? - lesser exte
Liver oil is the principal natural source of vitamin A and, to a lesser extent,

vitamin D. Fishes, such as cod, halibut, tuna and shgrkr urc' I a0N
fish liver oils. The oil and vitamin A content vary in different fishes. Body

oil is obtained from fishes, such as sardine, herring and salmon.

Liver oil is obtained by different methods. One common method is by
cooking good quality minced fish liver at 85°-95°C. This results in
the disintegration of liver cells and freeing of oil. The oil floating on the
steam condensate can be skimmed off or separated by centrifugation. About
300 kilolitres of shark liver oil per annum are produced in the country.

Fish body oils are produced along with fish meal. Fishes are first ground
to a pulp and steamed. The oil and water get separated from the protein.
The cooked flesh is then pressed. The “‘presscake” is worked up for fish
meal. The press liquor or “‘stick water” is concentrated and oil recovered.

good sources of



What Is Food Thickener?

A food thickener is a thickening agent that increases the viscosity of a liquid
mix without interfering with its other properties. Knowing how to thicken food
is essential for preparing many recipes; most sauces, gravies, soups, and even
desserts are thickened with some kind of starch. Each thickening agent has
properties best suited for specific recipes. One of the most commonly used
methods for thickening sauces and other recipes is through the gelatinization
of starches.

Pure Food Thickening Starches

Pure starches have greater thickening power and add less color to a final dish,
making them ideal for sauces, puddings, and fillings. Gluten-free thickeners
have become an emerging trend for food allergy-conscious bakeries and
restaurants. Thickening starches are particularly important in gluten-free
baking because they mimic the "sticky" effects of gluten and create a pleasant
texture in baked goods. Luckily, many pure starch and leavening ingredients
are naturally gluten-free! Just be sure to check nutrition info for ingredients
containing these variations of wheat: barley, durum, faro, malt, Matzoh, oats,
rye, seminola, spelt, and wheat (bran, flour, germ, starch, and hydrolyzed
protein).

List of Thickening Agents

1. Corn Starch

The most common of all the starches, corn starch is derived from corn,
making it vegan and gluten-free, as well as transparent and relatively
flavorless. This completely versatile starch is used in savory and sweet dishes
alike: gelatinizing fruit pie fillings or thickening your hefty, stick-to-your-bones
soups.

Thickens soups, sauces, gravies, and pie fillings
Coats foods before frying to create a crispy exterior
Vegan & Gluten-Free

2. Xanthan Gum
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As a plant-based, all-purpose thickening agent and stabilizer, xanthan gum is
commonly used to thicken sauces and gravies, and it is famous in the gluten-
free baking community! Plus, mixing this with yogurt, ice cream, sherbet, and
frozen yogurt adds substance and thickness, as well as prevents ice crystals
from forming.

Thickens soups, sauces, gravies, and pie fillings

Stabilizes ice cream and other frozen treats

Mimics the elasticity and viscosity of gluten in gluten-free baked goods
Vegan & Gluten-Free

3. Gelatin

Coming in powder or sheet forms, gelatin is made from the collagen that is
found in various animal body parts. Gelatin can be used as a stabilizer or
texturizer, but it is most commonly used as a thickener for marshmallows,
gummy snacks, trifles, aspics, mousse, mirror glazes, panna cotta, and other
gelatin desserts.

Thickens puddings, ice cream, and panna cotta

Creates a firm texture in gummy candies, marshmallows, and other desserts
Not recommended for use with pineapple, guava, kiwi, or ginger root
Gluten-Free

4. Pectin

Pectin is a natural starch that is found in the seeds, rinds, and membranes of
citrus fruits, and it is especially high in structured, firmer fruits such as apples
and quinces. Unlike gelatin, pectin is not made from animal collagen,
meaning it's vegan-friendly. Mainly used for thickening jams, jellies, and
marmalades, this natural thickener gels the macerated fruits when combined
with acid and sugar and cooked at around 220 degrees Fahrenheit.

Thickens jams, jellies, marmalades, and preserves
Vegan & Gluten-Free

5. Potato Starch

Potato starchis just as its name suggests: starch that is extracted from
potatoes. As an amazing thickening and binding agent, it is ever popular in
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many gluten-free recipes. With a low gelatinizing temperature, relatively
colorless, odorless, and tasteless, and a strong binding texture, potato starch is
used for cooking and baking applications alike.

Thickens soups, sauces, gravies, and pie fillings

Coats foods before frying to create a crispy exterior

Not recommended for use in dishes with a long cooking or baking time

Vegan & Gluten-Free

6. Tapioca Starch

Extracted from the cassava plant, tapioca starch is a very fine, starchy, white
powder that is a great thickening agent for food. Slightly sweet, tapioca starch
is sometimes used in place of cornstarch, potato starch, and even wheat flour
in gluten-free baking! Tapioca starch gives baked goods a crispy crust and
chewy center, and is superior to arrowroot starch and potato starch.

Thickens soups, sauces, and desserts
Creates a crisp, chewy texture in gluten-free baked goods
Vegan & Gluten-Free

7. Arrowroot

Derived from various tropical plants such as arrowroot plant, tapioca, and
cassava, arrowroot powder is a colorless and flavorless thickener that has
twice the thickening power of flour, and stands up against acids that normally
break down other starches.

Thickens soups, sauces, gravies, and pie fillings
Coats foods before frying to create a crispy exterior
Vegan & Gluten-Free

8. Agar-Agar

Made from red algae, this thickener is a jelly-like substance that is perfect for
substitution with gelatin when making vegetarian and vegan foods. Agar-agar,
often referred to as "kanten" or "agar", is odorless, flavorless, and colorless,
keeping your recipes to their tried-and-true perfection.

Used in Asian desserts as a plant-based substitute for gelatin in vegan recipes
Utilized in preserves, jellies, and jams
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