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CHAPTER ONE

((FOOD CHEMISTRY)))

( water

“ =

Water (moisture) is the predominant constituent in many foods. As a medium it supports chemical reactions,
and it is a direct reactant in hydrolytic processes. Therefore removal of water from food or binding it by
increasing the concentration of common salt or sugar retards many reactions and inhibits growth of
microorganisms thus improving shelf lives of a number of foods. Through physical interaction with proteins,
polysaccharids, lipids and salts water contributes significantly to food texture.
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‘ Proteins
. mee
Aminoacids, peptides and proteins are important constituents of food. They supply the required building blocks for
protein biosynthesis. In addition they contribute directly to the flavor of food and are precursors for aroma

compounds and colors formed during thermal or enzymatic reactions. Proteins also contribute significantly to the
physical properties of food through their ability to build or stabilize gels, foams and emulsions.
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1) Proteins are polymers of 21 different amino acids joined together by peptide bonds. Because of the variety of
side chains that occur when these aminoacids are linked together, the different proteins may have different
chemical properties.
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2)The primary structure of proteins relates to the peptide bonds between component amino acids and also to
amino acid sequence.Researchers have elucidated the amino acid sequence in many proteins.

Some proteolytic enzymes have quite specific action, they attack only a limited number of bonds. The secondary
strcuture of proteins involves folding the primary strcuture.

Hydrogen bonds are formed between different areas of the same polypetide chain or between adjacent chains.

The tertiary structure of proteins involve a pattern of folding of the chains into a compact unit.

Denaturation can be defined as a major change in the native structure that does not involve alteration of aminoacid
sequence.The exceptional ability of casein makes it possible to boil, sterlize and concentrate milk without
coagulation. Restricted formation of disulfide bonds due to low content of cystine and cysteine results in stability.
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‘ Carbohydrates
EEEEEESRE

Carbohydrates occur in plant and animal tissues as well as in microorganisms in many different forms and levels.
In milk the main sugar is almost exclusively the dissacharid lactose.
When a crystalline reducing sugar is placed in water an equilibrium is established between isomers as is
evidenced by a relatively slow change in specific rotation that eventually reaches the final equalibrium value. The
process, is called mutarotation.
Sugars in solutions are unstable and undergo a number of reactions. In addition to mutarotation which is the first
reaction to occur when a sugar is dissolved enolization and isomerization, dehydration fragmentation, any hride
formation and polymerization occur.
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( Lipids
“ i
Lipids are formed from structural units with a pronounced hydrophobicity. This solubility characteristic rather
than a common structural feature is unique for this class of compounds. The majority of lipids are derivatives of
fatty acids. Some lipid properties are indispensible in food processing. These include the pleasant creamy or oily
mouth feel.
Melting properties are affected by fatty acid composition and their distribution within the glyceride molecule.
Mono, di and triglycerides are polymorphic i.e they crystallize in different modifications denoted asa., B,p'.
These forms differ in their melting points.
Lipoproteins exist as globular particles in an aqueus medium. They are solubilized from biological sources by
buffers with high ionic strength, by a change of PH or by detergents in the isolating medium.The latter a more
drastic approach is usually used in the recovery of lipoproteins from membranes.
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( Maillard reaction

A

Maillard reaction is a type of non enzymatic browning which involves the reaction of simple sugars and amino
acids. They begin to occur at lower temperatures and at higher dilutions than caramelization.
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( Chemistry of the reaction
_ ~

Maillard reaction has three basic phases. The initial reaction is the condensation of the carbonyl group of a
reducing sugar with a free amino group of a protein or an amino acid which loses a molecule of water to form N-
substituted glycosylanine. This is unstable and undergoes "Amadori rearragement” to form 1 amino 1 deoxy 2
ketoses known as ketoamines. The ketosamine products of Amadori rearrangement can then react three ways in the
second phase. One is simply further dehydration into reductones and dehydro reductone. These are essentially
‘caramel’ products and in their reduced state are powerful antioxidants. A second is the production of short chain
hydrolytic fission products such as Diactyl, acetun, etc. These then undergo "strecher degradation" with amino
acids to aldehdes and by condensation to aldols or they may react in the absence of amino compounds to give
aldols and high molecular weight polymers. A third path is the schiff 's furfural path. Pentose sugars react more
readily than hexoses which in turn are more reactive than disaccharide.
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( Emulsion
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An emulsion is a suspension of one phase in another in which it is immiscible. One of the phases exists as discrete
droplets suspended in the second, continuous phase, and there is an interfacial layer between the two phases which
is occupied by necessary surfactant material. There are three main types of emulsion which are important, in foods.
In oil-in-water (o/w) emulsions, droplets of oil are suspended in an aqueous continuous phase. These are versatile
of the emulsion types; they exist in many forms (mayonnaises, ice cream mixes), and their properties can be
controlled by varying both the surfactants used and the components present in the aqueous phase.
The water-in-oil-in-water which is, an o/w emulsion whose droplets themselves contain water droplets
When two droplets approach each other, they will interact with hydrodynamic forces and with surface forces of
molecular origin. Finally, when the droplets are close enough, they may coalesce and form one larger droplet. An
emulsion will have a long-term stability if the droplets are prevented from coming close to each other by strong
repulsive forces and if they are prevented from coalescing even when they are close to each other. However, in
this case also, a slow destabilization due to Ostwald ripening will occur.

Ogmd 90!
Wimgey L3 (aagd 53 Blae sl SIS Oj90 4 bl 5l (S atl oo gl JBpud a5 sl (6,500 5 53 5B Sl (Sgmmilimigan (gl
55l 0g2g Llde [ audgal 51 ol £g5 s sl oads JLil p3U mdaw ;o Jlad lge Jawgs a5 wil oo 5B 50 e (b U S5 g 0l 392
Siagrge ke Il 5 Ll it o sline aiz (slpigeedsel el Ll Az Bleo aiusey ol 6 19 05, S U1 4o s, sleisamds

wydise JiS 2l 6 )0yl glizl g oads oolinul gl 5o Jlad Jolge (oIS ek ansgi sl (olss 5 (o Sleboslns 5 5islo)



4 oWyl ol 5 S Ay & g Gl yow Chapter One: Food Chemistry

bl e Of wlylas (gllo 11)kb 095 45 wiin O 45 (489, Gemdgel SO Ol 3 g 50 O (slag g gl
o3l 4y o b 4l buls s go (25T (JoSha Lo b (onba (slog i 5 Snaling e (slog e b digdhigo Suo35 ;50uSs 4 0,8 5o aSils;
7S5 5 ST ecils walss 1) (Faw (GUgb ool Gedsel S e go ST ) 255 0)kad 5 g B A ol Seo5 Sudes 4 SIS
S5 e & aS5le; (o Wil s o2 45T 5 09 (6T sla (Sl (50,5 o sliae 4 TEPED) (o285 Sy i Lo [SouS, 4 ik as
A3 oo (53, Siily Wlgtul 515 ol 6)MLL Sy izren S50 (al 9 45 Wz pa 058 (6 S sl wiiis
‘ Emulsifier
A aamaa

An emulsifier is defined as a substance that reduce surface tension between oil-water or air-water, thus
emulsification and increasing emulsion stability. Many polar lipids and proteins comply with this definition. Food
emulsifiers, on the other hand, do not affect the emulsification process significantly, but have other functions
which are related to interfacial properties and affect emulsion stability of whippable emulsions. In addition, food
emulsifiers have other functions in foods, such as the modification of fat, crystallization, interactions with
carbohydrate components.
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\Casein
—

Casein is the predominant phosphoprotein that accounts for nearly 80% of proteins in milk and cheese. Milk-
clotting proteases act on the soluble portion of the casein, Kappa-Casein, thus originating an unstable micellar
state that results in clot formation.Chymosin is an aspartic protease that specifically hydrolyzes the peptide bond in
of k-casein and is considered to be the most efficient protease for the cheese-making industry. Casein consists of a
fairly high number of proline peptides, which do not interact. As a result, it has relatively little secondary structure
or tertiary structure. Because of this, it cannot denature. It is relatively hydrophobic, making it poorly soluble in
water. It is found in milk as a suspension of particles called casein micelles which show some resemblance with
surfactant-type micellae in a sense that the hydrophilic parts reside at the surface. There are several models that
account for the special conformation of casein in the micelles. The isoelectric point of casein is 4/6. The purified
protein is water insoluble. While it is also insoluble in neutral salt solutions, it is readily dispersible in dilute
alkalis and in salt solutions such as sodium oxalate and sodium acetate.
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(Amylase
E—

Alpha amylase catalyzes the hydrolysis of starches into low molecular weight dextrins with great rapidity.In a
short time a starch dispersion liquefies as the molecular weight of the colloid is decreased and soon the solution is
filled with dextrins of approximately 6 glucose units along with a small amount of maltose. The bonds hydrolyzed
are the 1- 4 ether links.Any phosphate esters are likewise left intact.

Beta amylase: This enzyme is also widely distributed. Beta amylase is called the “saccharifying amylase” because
the chief product of its hydrolytic catalysis is maltose relatively pure extract of amylase can be made from
germinating soy beans.Beta amylase forms primarily maltose and the reaction will go almost to completion. The 1
— 6 link appears to be somewhat sensitive to hydrolysis in the presence of B — amylase as well as the 1 — 4 link
between glucose units. The barrier link that prevents the formation of 100% maltose is probably the — link which

occurs infrequently in amylose and amylopectin
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( Coalescence

_ ——
An irreversible increase in the size of fat globules and a loss of identity of the coalescing globules.
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( Flocculation
e

A reversible agglomeration / clustering of fat globules with no loss of identity of the globules in the floc; the fat
globules that flocculate; they can be easily redispersed if they are held together by weak forces or they might
be harder to redisperse as they share part of their interfacial layers.
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( Partial coalescence

An irreversible agglomeration / clustering of fat globules held together by a combination of fat crystals and liquid
fat, and a retention of identity of individual globules. They usually come together in a shear field, as in whipping,
and it is illustrated that the crystals at the surface of the droplets are responsible for causing colliding globules to
stick together, while the liquid fat partially flows between them and acts as the "cement".

Partial coalescence dominates structure formation in whipped aerated dairy emulsions. and it should be emphasized
that crystals within the emulsion droplets are responsible for its occurrence.
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( Functional properties

Like all fats, milkfat impart a creamy mouth feel as opposed to a dry texture. Butter flavor is unique and is
derived from low levels of short chain fatty acids. If too many short chain fatty acids are hydrolyzed (separated)
from the triglycerides, the product will taste rancid. Butter fat also acts as a reservoir for other flavors,
especially in aged cheese. Fat globules produce a "shortening" effect in cheese by keeping the protein matrix
extended to give a soft texture. Fat substitutes are designed to mimic the globular property milk fat. The
spreadable range of butter fat is 16-24° C. Unfortunately butter is not spreadable at refrigeration temperatures.
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( Solidified fats
—

Solidified fast exhibit polymorphism, i. e., they can exist in several different crystalline forms, depending on the
manner in which the molecules orient themselves in the solid state. The crystal forms of fats can transform from
lower melting to successively higher melting modifications. The rate of transformation and the extent to which it
proceeds are governed by the molecular compostion and configuration of the fat, crystalization conditions and
the temperature and duration of storage. In general, fats containing diverse assortments of molecules (such as
rearranged lard) tend to remain indefinitely in lower melting crystal forms, whereas fats containing a relatively
limited assortment of molecules (such as soyabean stearic) transform readily to higher melting crystal forms.
Mechanical and thermal agitation during processing and storage at elevated temperatures tend to accelerate the rate
of crystal transformation. The crystal form of the fat has a marked effect on the melting point and the performance
of the fat in the various applications in which it is utilized.
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‘ The conformation of casein

The conformation of casein is much like that of denatured globular proteins. The high number of proline residues in
caseins causes particular bending of the protein chain and inhibits the formation of close-packed,secondary
structure.Caseins contain no disulfide bonds. As well, the lack of tertiary structure accounts for the stability of caseins
against heat denaturation because there is very little structure to unfold. Without tertiary structure there is considerable
exposure of hydrophobic residues. This results in strong reactions of the caseins and renders them insoluble in water.
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‘ The solubility of protein

=
The solubility of a protein depends on the dielectric constant of solution that surrounds it because this alters the
magnitude of electrostatic interactions between charged groups. As the dielectric constant of a solution decreases
the magnitude of the electrostatic interactions between charged species increases.This tends to decrease the
solubility of proteins because they are less ionized, and therefore the electrostatic repulsion between them is not
sufficient to prevent from aggregating.
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( Emulsion formation
A
Energy input through shaking, stirring, homogenizing, or spray processes are needed to initially form an emulsion.
Over time, emulsions tend to revert to the stable state of the phases comprising the emulsion; an example of this is
seen in the separation of the oil and vinegar components of Vinaigrette, an unstable emulsion that will quickly
separate unless shaken continuously.
Whether an emulsion turns into a water-in-oil emulsion or an oil-in-water emulsion depends on the volume fraction
of both phases and on the type of emulsifier. Generally, the Bancroft rule applies: emulsifiers and emulsifying
particles tend to promote dispersion of the phase in which they do not dissolve very well; for example, proteins
dissolve better in water than in oil and so tend to form oil-in-water emulsions (that is they promote the dispersion of
oil droplets throughout a continuous phase of water).
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( Enzyme coagulation

T

Chymosin or rennet, is most often used for enzyme coagulation. During the primary stage, rennet cleaves the
Phe (105) - Met (106) linkage of kappa — Casein.

During the secondary stage, the micelles aggregate. This is due to the loss of steric repulsion of the kappa — casein
as well as the loss of electrostatic repulsion due to the decrease in pH. As the pH approaches its isoelectric point
(pH 4.6), the caseins aggregate. The casein micelles also have a strong tendency to aggregate because of
hydrophobic interactions. Calcium assists coagulation by creating isoelctric conditions and by acting as a bridge
between micelles. The temperature at the time of coagulation is very important to both the primary and secondary
stages. During the secondary stage. Increased temperatures increase the hydrophobic reaction. The tertiary stage of
coagulation involves the rearrangement of micelles after a gel has formed. There is loss of paracasein identity as
the milk curd firms and syneresis begins.

0 9T Gowass
WS oo @b |, (LIS (10 ) st - (100) ol Ui Wigey 2, el jo gl (oo 55 9,000 )5 & son 3T i) sTn 131 23, b (jgaS
&H‘ HZJ (Js&lx tS_: ) l_@w_l‘ L,’JL.AS W‘)i) U’J) Cawd )‘ cde aQ U”‘ (AJBM‘SA ‘sﬂcby) .\Ju\;}.».:‘so o~ A LQM 41>).A Oy g (5|o B
(f/# C‘L?‘) Sl oo ooy S Syl aads 4 C‘L;’ oS jshailen .A....:bso El & oS o a x_i..»l...wj).SJl &S 38, Caws 319 eglle 558LLS



SN ilio ot 4 i ol 5 3 4 5 iy b o yoko 151

95 ¢ylagew

CHAPTER SIX
((FOOD PROCESSING TECHNOLOGIES))

( Cereal Technology

Cereal grain
Cereal grains include pericarp, seed coat, endosperm and embryo. The pericarp is composed of several layers and
surrounds the entire seed. The starch-rich endosperm contains simple or compound starch granules, and it is the
principal portion of the grains serving as food reserve for the embryo. The outermost layer of endosperm is called
the aleurone layer, consisting of a single layer or more layers. Peripheral to the aleurone is a series of highly
compressed remnant cell layers comprising the nucellus seed coat, and pericarp. These, in combination with the
aleurone layer, are usually referred to as the bran. The starchy endosperm of wheat contains starch granules
embedded in or surrounded by an amorphous protein matrix
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Flour milling
BRI

Flour milling is the continuous process that is used to transform the raw wheat berry into a form which is of use to
the baking and other industries and the domestic consumer. White flour is the ultimate product of flour milling. The
aim of white flour milling is to extract a maximum amount of endosperm from the wheat berry as pure form as
possible. The outer bran layers become the co-product of the process called wheat feed. The gradual reduction
system of flour milling is the process of taking the whole wheat berry and, via a series of grinding and sieving
stages, producing white flour of the desired quality and yield. The gradual reduction system has enabled the
production of flours of low ash content and high yield.

0)7 ULNT
gy IS (Ao 00 S Bran g plio Ady g 15y sl a5 IS a4 a5 paS Al ols s sl A sl (g et 2l )8 5,1 0,8 ol
paiS Ails 5l gl 1Slas lade gl Sel asi 0,1 8,8 Clewl o el 8,1 50,5 Glaw] Sl Jgame duiws paiS 015 oo )58 ooliiwl 5,40
D9 oo ddg Ogllae lesly 5 CudS b o 0,1 (0,5 Sl g (0,5 lawl) 40,5 3,5 Jole 6w K vy 5 ol JolS pasS s pxsls

Cnss] d.~.>L~.:)¢L9 ‘) Ul; "_,Lo..\.il)jwff....fb L;MLS:LQQ)] ..).Jj.: sacals L-,’Ju)d.) OMEW



§ 152 oyl il )5 &S 4y o g glw e Chapter Six: Food processing technologies

1) There are three principal divisions within the process. These are known as the breaking system, the purification
system and the reduction system.

The breaking block or break system is the area of the process where most endosperm separation is achieved. The
rollers run at different speeds towards each other. The combination of these two attributes in operation mean that,
in the first contact with the wheat berry, the grain is split open and a significant amount of material is released into
the purification and reduction blocks by the subsequent sieving operation. A small amount of flour is also
produced at this stage and is removed before further processing occurs. The material that remains in the break
system after first contact is presented to a second set of rollers for further grinding.
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2) The reduction block is the main flour producing block. The reduction block consists of a series of roller mills
and sifters in sequence. Material is transferred from the break and purification blocks to these roller mills
principally for size reduction, although the sieving apparatus removes some remaining impurities. Mechanical
starch damage is induced in order to increase the water absorbing capacity of flours, which in turn improves bread
yield for bakers.
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" Bread making
s e

There are a few basic steps which form the basis of all bread making. They can be listed as follows:
* The mixing of wheat flour and water, together with yeast and salt, and other
specified ingredients in appropriate ratios.
* The development of a gluten structure in the dough through the application of
energy during mixing, often referred to as ‘kneading’.
* The incorporation of air bubbles within the dough during mixing.
* The continued ‘development’ of the gluten structure created as the result of kneading in order to modify the
rheological properties of the dough and to improve its ability to expand.
* The creation and modification of particular flavor compounds in the dough.
* The sub-division of the dough mass into unit pieces.
* A short delay in processing to further modify physical and rheological
properties of the dough pieces.
* The shaping of the dough pieces to achieve their required configurations.
* The fermentation and expansion of the shaped dough pieces during ‘proof’.
* Further expansion of the dough pieces and fixation of the final bread structure during baking.
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1) It is important to distinguish between gas production and gas retention in fermented doughs. Gas production
refers to the generation of carbon dioxide gas as a natural consequence of yeast fermentation. Provided the yeast
cells in the dough remain viable (alive) and sufficient substrate (food) for the yeast is available, then gas production

will continue but expansion of the dough can only occur if that carbon dioxide gas is retained in the dough. Dough
finally sets in the oven.
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2) The character of bread and other fermented products depends heavily on the formation of a gluten network in
the dough. This is required not just for trapping gas from yeast fermentation but also to make a direct contribution
to the formation of a cellular crumb structure which after baking confers texture and eating qualities quite different
from other baked products. When this crumb is subjected to pressure with the fingers it deforms and when the force
is removed it springs back to its original shape, at least when the product is fresh. This combination of a cellular
crumb with the ability to recover after being compressed largely distinguishes breads from other baked products
and these are the characteristics that bakers seek to achieve in most bread products.
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( The level of amylase

e e

The level of amylase is measured using the Hag berg Falling Number test, the lower the number the higher the -
amylase level. The dextrins which are produced by the action of -amylase on damaged starch are sticky and if their
level is high enough in the finished bread they build up on the slicer blades and can reduce the blade efficiency to
such an extent that loaves can be crushed and damaged. Flour millers adjust the composition of the wheat's to
deliver flours with known Falling Numbers and usually the flour specification will be based on a minimum Falling
Number.
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‘ Dividing
=~ 4

After mixing the bulk dough is divided to generate the shape and size of product required. Dough is generally
divided volumetrically with portions of a given size cut either by filling a chamber with dough and cutting off the
excess or by pushing the dough through an orifice at a fixed rate (extrusion dividing). the accuracy of the system
depends on the homogeneity of the dough.
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‘ Rounding
=

During rounding the dough piece is rotated on its axis between the two inner surfaces of a V- or U-shaped trough,

where one side is driven and the other fixed or moving at a lower speed. The dough piece quickly forms the shape

of the trough as it moves under the force of the driven side. The differential in speed between the two surfaces is
the same but the angular diameter of the dough piece reduces as the two surfaces converge.
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( Proving

w

Proving is the name given to the dough resting period, after the moulded are in trays, during which fermentation
continues in a controlled atmosphere, typically 40-45°C and 85% relative humidity. When the dough enters the
prover, it will be at a temperature of 28 to 30°C. Bakers’ yeast is at its most active at 35 to 40°C and so running the
prover around 40°C minimizes the time required for proof. It is important that the skin of the dough remains
flexible so that it does not tear as it expands. Yeast activity decreases from 43° and ceases by 55°C. Structural
stability is maintained by the expansion of the trapped gases. Too little amylase activity restricts loaf volume,
because the starch structure becomes rigid too soon, while too much may cause the dough structure to become so
fluid that the loaf collapses completely.
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( Beverage technology
L - 4

Carbonated beverages

The process of manufacturing carbonated beverages has remained fundamentally the same for the last several
decades. Certainly, new equipment has allowed faster filling speeds, more accurate and consistent fill heights, more
efficient gas transfer during carbonation, and other improvements, but the process remains one of cooling water,

carbonating it, adding flavor and sweeteners, and packaging it in a sealed container.
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1) Carbonated beverage production begins with careful measurement of the formula quantities of each component
into the syrup blending tank. Critical components include the concentrate, which contains the bulk of the flavor
system; the sweetener, which includes the nutritive sweeteners high-fructose syrup or sucrose (in the case ofdiet
beverages, these are replaced with one of the highpotency sweeteners available); and water, which generally begins
as municipal drinking water, and is further purified within the beverage plant. These are then blended to ensure
homogeneity of the batch according to carefully prescribed standard operating procedures.
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2) Once blending in the syrup tank is complete, the “finished syrup” is tested for correct assembly, then pumped to
the mix processor, where the syrup is diluted to finished beverage level with chilled, carbonated, treated water.
After this, carbonated beverage- level solution proceeds to the filler, where it is fed (usually volumetrically, by
gravity) into bottles or cans, then sealed (capped in the case of bottles, seamed in the case of cans).
A S3) 8,5 o )3 bl 0550 olge 5 ey aazd (5l plisedsl) jelaie a4 € olod oy il JelS Co il OB o ol bgliee aSil ase 4 (Y
g 00 oS ouds St ol Lawgs sl Jyame phaw 4 Cupd aSule 098 o ooy 00 bglive 4y o (Sl 0 e assembly o e
yedo 4 UB"-‘-") aSol (sl 8L dnlol glse 4 proceed a.l5) 35358 O 4 aslol o ol 038 Jolore (pl 5o 0ed co @8y o0l 0l
Lacbsd 950 53 0,25 o0 D90 (6 S 0yd Lags o 9550 )0) 995 o0 (695250 (e 9 003 Lo bogB b baig oy JS1s (&5 (55,08 Lagl ¢ g0
(05 o0 Dypo (53023,0
3) By positioning itself between the oil and water phases, the emulsifier protects the sensitive flavor oils from
chemical degradation in this acidic environment. In addition, the emulsifier protects the flavors oils from oxidation
from the naturally dissolved oxygen in the water which constitutes the aqueous phase. So, a well-designed and
prepared emulsion can dramatically extend the sensory shelf-life of the flavor system, and the overall physical
stability of the beverage.
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‘ Sugar Technology
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Preliming
Preliming is the step of purification where a small amount of lime (about 0.2 to 0.7% on juice) is added to the
heated diffusion juice until optimum conditions for the preliming operation (pH of about 8.5 and an alkalinity of
about 0.1) are reached. The liming time of the juice in this step is about 10 to 15 minutes. Preliming has these main
functions:
m To neutralize the acidity of the diffusion juice
m To precipitate certain nonsugars
m To destabilize the colloids
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( Crystalization
—

Crystallization , in sugar technology, is a mass transfer of sugar molecules from the syrup to the solid particles
(seeds) to form crystals. Crystallization leaves impurities in the syrup (known as mother liquor). Crystallization is
one of the most effective separation techniques, providing an impurity-elimination effect of up to 99.9%. In other
words, impurities are excluded from the crystallization process and pure solute is the only substance that
crystallizes (granulated-refi ned sugar contains above 99.9% sucrose and raw sugar 96 to 99%). Crystallization
occurs when the syrup is supersaturated and other conditions are met .
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( Oil technology
= 4
After a slight interesterification, shortenings can be obtained that differ very much from the crude material. The
building blocks of the fats themselves as well as the triglycerides in their configuration remain untouched .
Regardless of the apparatus used, the fractionation process can be split into the following four basic steps: melting
or dissolution, conditioning, crystallization and separation of olein from stearin. The number of fractionation steps
determines the width of the melting ranges that are obtained in the separated fractions.
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( Separation by Cooling and Filtration

s

On technical scale, the neutralized bleached oil is cooled to 5-15°C and allowed to rest for up to 36 h. At that
temperature, unwanted gums, waxes and high-melting triglycerides separate as crystals from the oil and are filtered
off. The addition of traces of bleaching earth may improve the behavior because the particles act as a crystallization
aid in the beginning and as a filter aid at the end. After a first filtration, the oil usually passes a polishing filter to
remove residual solids. Winterization temperature and time depend on the future use of the oil. All substances that
would precipitate later at the storage temperature are removed.
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1) In continuous winterization, the oil is fed to the plant from an intermediate tank . The oil is precooled in a plate
heat exchanger. countercurrently with cold winterized oil that leaves the plant and in turn is heated. Then it is
slowly pumped through a cooler (cooled with brine; usually necessary only for the start-up phase) and an
intermediate vessel . The flow rate must be adjusted in such a way that 4-8 hr residence in the vessel, maintaining

cooling, are guaranteed. Then the mixture is pumped through two compartment tanks and equipped with slowly
turning stirrers.
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CHAPTER ELEVEN

(( GRAMMAR))
\Erogress Check
.
T 1- Most babies will grow up to be as cleverer as their parents. (V8 5yl o)
1 2 3 4
¥\ 2- watching children play, | decided that if one presents young children with the components of games,
1 2 3
they will generate game themselves. (V8 (5 ool yos)
4
T 3- Muslim jurists and scholars have proclaimed that good intention change acts of habit into acts of
1 2 3 4
Worship. (V8 (5 ool yos)
TR 4- Some philosophers believe that right and wrong can by decided by reason; others maintain that
1 2 3
it is a matter of feeling. (V8 (6 ool yo)
4
T 5- History can be simply defined as account of facts or events, especially in the life-development
1 2
of men and nations, in the order of their occurrence along with their causes and effects. (VF (5 ol )
3 4
X 6- VY ol )

1) During times of economic hardship people may have to emigrate from their native land.
2) John was formerly a member of that club, but he resigned.

3) When one has a toothache, you should go to the dentist.

4) We certainly hope that prices do not rise so quickly again.

W 7- (VY (ol o)
1) In my opinion, an adult who steals from children is worse than an ordinary thief.
2) It probably would have been more sensible to turn back.
3) She is one of those people who always knows what is best for everyone.
4) The other boy, confused by my statement, admitted breaking the window.

1) How he managed to escape is still an unsolved mystery.

2) After a bit of persuasion, he gave us permission to use his garage for our rehearsals.
3) The main purpose of the display is to attract new customers.

4) The subject that was assigned to him was one about it he knew little or nothing .
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TR.9- | strongly recommend that you consider the matter carefully before to make a decision. (VA ool o)
1 2 3 4

2.10- She was concentrating so hardly on her book that she didn't hear me come into the room. (VA !,
1 2 3 4

T 11- She packed an umbrella and a couple of thick sweaters so as to be prepared for the Britain winter.
1 2 3 4

(VA syl )

W™ 12- Jack and Mary smith and their children were in the car heading for the countryside collecting

1 2 3
wild mushrooms and to have lunch on the beach. (VA 5yl o)
4
TR 13- Some people say that drinking out of the wrong inside of a cup can help to stop you hicoughing.
1 2 3 4
(VA Gl )
™ 14- The Sahara Desert is a vast waterless area where runs from east to west across Africa (VA 5 sl )
1 2 3 4
™ 15- Jack and Mary smith and their children were in the car heading for the countryside collecting
1 2 3
wild mushrooms and to have lunch on the beach. (VR 5 ol o)
4
R 16- Some people say that drinking out of the wrong inside of a cup can help to stop you hicoughing.
1 2 3 4
(VA 5l )
W 17- The Sahara Desert is a vast waterless area where runs from east to west across Africa. (VR 5 ol o)
1 2 3 4
R\ 18- Ann agreed to stay behind; she was used to ......... late. A+ sl o)
1) having worked 2) have worked 3) work 4) working
TR\ 19- some people take pleasure in doing evil ......... others take pleasure in doing good. A+ syl )
1) after 2) until 3) while 4)when
T 20- Keep off my property ......... , I'll call the police. A+ 6yl o)
1) however 2) otherwise 3) still 4) therefore
R 21- My supervisor advised me to ......... the problem. A+ ol o)
1) look ahead 2) look back 3)look into 4) look out of
TR 22- We had to drive careful because the road was icy in several places. AY ol o)
1 2 3 4
T\ 23- Because the weather forecast it will rain heavily later this morning. A 5 ol )
1 2 3 4
T 24- You will have to hurry because the train has left in ten minutes. A 6yl o)
1 2 3 4
T 25- There was a small room into where we all crowded. AY ol o)
1 2 3 4
™\ 26- | shouldn't imagine there is nobody on earth who can answer that question. A 5 ol )

1 2 3 4
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R 27- | am looking for the office where they keep things that people ......... in the station or on the train.
AY syl )
1) miss 2) loose 3) have lost 4) have missed
W 28-She ......... the place. (AY (g yosl o)
1) had trouble find 2) had trouble finding 3) was in trouble to find  4) was in trouble finding
Dear Madam

It is with regret that we now give you formal notice that your account has been closed. Your credit limit has been
by over $100. Customers are asked to ...(29)... in writing if they wish their credit to be extended, and this was not
done, you ...(30)... last month that this would be the result. In accordance with the conditions of use, a copy of
which has already been sent to you, the whole of the balance is payable with immediate effect. You are ...(31)... to
return to us your credit card, but before doing so it should be cut in half for security. A pre-addressed envelope (not
pre-paid) is ...(32)... .

Yours faithfully. AY ol o)

T\ 29- 1) excepted 2) exceeding 3) expanded 4) expanding

7R.30- 1) apply 2) reply 3) request 4) inform

A\ 31- 1) were warned 2) warned 3) noticed 4) had noticed

T 32- 1) required 2) ordered 3) expecting 4) requesting

W33 ... the movie before , but | decided to see it again. AY 5 ool yo)
1) saw 2) have seen 3) would see 4) had seen

R\ 34- We haven't seen each other ......... a long time. AY 5 ool yo)
1) since 2) for 3) until 4) during

T2.35- Would you take my car to the garage to have it ......... . AY 5yl )
1) repaired 2) for repairing 3) to be repaired 4) being repaired

Good press photographers must have an "eye" for news. They ...(36)... be able to interpret a story and decide
rapidly how they can ...(37)... advantage of the best opportunities to take pictures. The most difficult part of a
press photographer's is ...(38)... he or she has to be able to ...(39)... a complicated situation with just one

photograph. They rarely have second chances. AY 5 ool o)

T 36- 1) have 2) can 3)would 4) must

X 37-1) hold 2) catch 3) get 4) take

X 38- 1) what 2) that 3) how 4) when

T 39- 1) turn out 2) put out 3) sum up 4)look up

™ 40- Farmers look forward ......... in the country fairs every summer. MY 6yl o)
1) to participate 2) participationg 3) to participating 4) for participating

T 41- Unlike most Europeans, many Americans ......... bacon and eggs for breakfast. AF syl )
1)used eating 2) used to eating
3) are used to eat 4) are used to eating

R\ 42- Not until a monkey is several yearsold ......... to show signs of independence from its mother.

AY G ml)

1) it begins 2) beginning 3) to begin 4) does it begin

T 43- The country would have won the war if the army ......... better. AF 5yl )

1) fought 2) had fought 3) has fought 4) would fight
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One useful learning technique is mnemonics. The Greeks ...(44)... this memory system from their ...(45)... of
mnemosyne, who was the goddess of memory. They learned that you can remember things ...(46)... them together
in some way. For example, as soon as your brain ...(47)... the word "apple," it remembers the colors, tastes,

textures, smells, etc. of that particular fruit. AF 6yl o)

T 44- 1) developed 2) had developed 3) have developed 4) were developing

T, 45- 1) participation 2) invention 3) worship 4) arrangement

T\ 46- 1) link 2) from linking 3) to link 4) by linking

T 47- 1) nourishes 2) functions 3) registers 4) focuses

T 48- It's really none of our business with ......... he is in contact at the moment. AD (5 sl )
1) whom 2) that 3) which 4) who

TR49- | requested that they ......... the course unless they were sure they wouldn't take it again the

following term. AD 5 ool o)
1) not drop 2) didn't drop
3) hadn't dropped 4) shouldn't have dropped

T 50- He didn’t pay off his debt when it was due; ......... , the bank decided not to fine him. AD 5yl o)
1) despite 2) otherwise 3) nevertheless 4) on the contrary

To encourage the bees to produce as much honey as possible, the beekeepers open the hives and stack extra
boxes called supers on top. These temporary hive ...(51)... contain frames of empty comb for the bees to fill
with honey. In the brood chamber below, the bees will stash honey to eat later. To prevent the queen from
crawling up to the top ...(52)... eggs, a screen can be inserted between the brood chamber and the supers. Three
weeks later the honey can be gathered. Foul smelling chemicals are often used to irritate the bees and drive them
down into the hive's bottom boxes, leaving the honey- filled supers more or less bee free. These can then be
pulled off the hive. They are heavy ...(53)... honey and may weigh up to 90 pounds each. The supers are taken
to a warehouse. In the extracting room the frames are lifted out and lowered into an 'uncapper' where rotating
blades ...(54)... away the wax that covers each cell. The uncapped frames are put in a carousel that sits on the
bottom of a large stainless steel drum. The carousel is filled to capacity with 72 frames. A switch is ...(55)... and
the frames begin to whirl at 300 revolutions per minute; centrifugal force throws the honey out of the comb.
Finally the honey is poured into barrels for shipment.

AD syl 0)
7 51- 1) aspects 2) categories 3) outcomes 4) extensions
W 52- 1) laid 2) which lays 3) and to lay 4) and laying
™ 53- 1) of 2) off 3) with 4) from
T\ 54- 1) retain 2) shave 3) obtain 4) emerge
X 55- 1) flipped 2) imposed 3) contrasted 4) conflicted
T 56- You ought to ......... till the lights were green before crossing the road if you wanted to avoid
the accident. (AF 5 ool yos)
1) be waiting 2) waiting 3) be waited 4) have waited
T57- He went up the mountain with a group of people, few of ......... were correctly equipped for such a
climb. (AF 5 ool yos)
1) them 2) those 3) whom 4) which
TA58- You know ......... that it is impossible to pass the interview without good communication skills.
AP (ol )

1) too good 2) well enough 3) very good 4) too well
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Rescue teams in Vietnam are racing ...(59)... tens of thousands of people to safety ahead of rising flood-waters
...(60)... the expectation of further rainfalls. Officials say up to seven million people in Vietnam ...(61)... severe
food shortages as the area copes ...(62)... the worst flooding in decades. Officials say more than 400 people are

dead, ...(63)... the government has ordered all military personnel to help with rescue efforts. A ol )
2 59- 1) move 2) to move 3) for moving 4) movement

R 60- 1) or 2) and 3) as soon as 4) no sooner than

) 61- 1) face 2) facing 3) that face 4) are faced

W 62- 1)to 2) by 3) with 4) over

T 63- 1) while 2) that 3) which 4) so that

Boyd is producing a film documentary that will present Randall's biography ..(64)... his poetry. Randall served as

general editor of the Press ...(65)... 1965 to 1977. In the mid-seventies, printing costs and the closing of many
small bookstores ...(66)... he had extended credit ...(67)... the Press in financial straits. Boyd hopes her

documentary on Randall ...(68)... more people to African American literature AV ool o)
X 64- 1) or 2) despite 3) as well as 4) in addition

X 65-1) in 2) from 3) during 4) between

T 66- 1) that 2) where 3) from whom 4) to which

T 67- 1) left 2) had left 3) was leaving 4) would have left

2 68- 1) introduces 2) will introduce 3) is introducing 4) would introduce

The computer evolved from mechanical calculating machines that could do arithmetic by having cogs and levers
that turned moved ...(69)... numbers. The first one was built by the French inventor Blaise pascal in 1642.Pascal's
calculating machine was improved over the next 200 years, and in 1833 the British mathematician Charles Babbage
designed a machine ...(70)... be "programmed" to carry out different mathematical operations. This machine was
called the Analytical Engine. It ...(71)... to have the mechanical equivalent of the input, processing, memory, and
output units found in today's electronic computers. Over a hundred years ...(72)..., in 1944, a mechanical
computer, powered by electricity, was completed in the United States on Baddage's principle. ...(73)..., in the
previous year, the first electronic computer had been built in Britain. It was called Colossus and was used to crack

enemy codes during World War II. AN 5yl o)
T2.69- 1) representing 2) to represent 3) for representing 4) from representing
T2.70- 1) which can 2)that could 3) where it can 4) where it could

& 71- 2) meant 2) was meant 3) had the meaning 4) was the meaning

. 72- 1) subsequent 2) next 3) later 4) following

TA.73- 1) since then 2) Therefore 3) However 4) Afterwards
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