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ABSTRACT

fhis project work was aimed at producing cyanide-free dextrin from cassava tuber via-,

prmentation: as well as  formulate = bread from the dextrin using ten different

prmulations, in which the percentage ratio ‘of dextrin , wheat flour, and milk were varied

d the percentage ratio of other bread ingredients were fixed.

he white dextrin prqduced has cyanide concentration of 0.019 mg/ydl‘f_n3 o

Whe results obtained revealed that formulation which has very higher ratio of dextrin did

Ysed for bread baking.

‘ormulation 10 gave the best quality dextrin bread, which was baked at temperature of

45°C for 8minutes. It has carbohydrate nutritional-value of 44/100g, shelf-life of 7da);s -

bnd_er room condition, ash nutritional-value of 2.1/100g,
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CHAPTER ONE

INTRODUCTION

hd, in one form or another, has been one of the pﬁncipal forms of food for man from earliest
s. Cassabe is a type of bread preparéd from cassava. It is common to South America. Similar

ucts are made in other cassava-growing regions. It is the staple diet of the Amazonian

Background
e are two different methods for making cassabe, depending upon whether the roots are
ed and fermented or if they are just peeled and grated.

variety of cassava and the level of cyanide containing compoﬂnds‘ within the tuber will

ine whether fermentation is required. Bitter cassava is preferred as it has a higher starch

ent which makes the product less brittle and be_tterd to store. Dextrin obtain from starch is

 in bread production.

[lange (1804) made dextrins by roasting starch; he was attempting to find a éﬁbstitute "for‘ gum
ic, which was then largely used in industries.
sh gum was however a coincidental discovery which originated as a result of fire in a starch
\ge building ata tektile plant near Duﬁlin Ireland in Sepiembcr 1921. Part of the factory wés
toyed by fire and the stored starch, which had been exposed to heat roaétéd toa brownish
bw colour. \When this was mixed in cold water it no longer had the chéractéﬁ,stic of a starch

dissolved to a viscous gummy liquid. The result was duplicated by heating starch in a

xing pot over fire and its result was henceforth known to be British gum.‘

rins waé made by moistenipg dried starch with dilute miﬁture of acid (HCi).\ and nitﬁc acids

10,), the mixture was spread in a corrugated iron sheets and exposéd to the heaf ofa Bakers
until they were thoroughly dried and slighﬂy yellow. s

rins exist in various forms but their cha.racteristicsv and mechanical prqperﬁes depend oxi the

s of manufacture i.e. time of roasting, use or non-use of converting agent, character.of -

bring agents, raw materials, concentration of acid used or mixtures of different starches.




‘major raw materials for dextrins are the starches such as corn, potato, tapioca (cassava) with
dller uses of starches from other sources. However, since cassava is abundant in Nigeria, thqré
Aneed to carryout this present project work

Wims and Objectives

? project work was aimed at demonstrating the importance and advantages of using dextrin

1 cassava) in bread formulation, and the objective is to produce an economical source of

4 d flour.

Approach

Ehicving the above stated obj ective the following procedure were followed-

- procurement and pretreatment of cassava tuber

. fermentation of cassava tuber.
production of starch from cassava tuber.

" dextrinization of starch and bread formulation.

ustification

8 will serve as the most economic source of flour for bread baking, if this project work is

Rssful, considering the abundant availability of cassava in Nigéria it will also provide an

flomic source of dextrin for adhesive production.




CHAPTER TWO
2.0 LITERATURE REVIEW
istorical Development of bread
mportance of cassava in‘ the aQricultural economy of many trépical countries has grown
kably m recent years. Governments, institutions and are seriously interested in studying
Pms concerning the produciion; ‘processing énd marketing of caéSaVa and céésava products.
aked produéts for which cassava flour is the basic ingredient are known comlﬁeyciﬁllly as ‘
Eas or tapioca fancies. In Malaysia and some other areas these products Kavtr‘e"commonlky
in the industry as sago products. The term probably qriginated with the Chinese -
hction of sago-palm starch products. The manufacture of tapioca fahcies i; dlpgiqal follo:v-‘
I the production of the ﬂouf itself in the countlies of origin. Separation o‘f the processing of
' ‘our'and of ihe derivatives wéuld be illogical. Many médium4size and larger féciories are
: equipped for the manufactuic of su'ch‘ baked products as flakes, seeds, pearls, and grlst Still’
nd mostly on imported wheat or wheat flour while they grow yarigus stap‘l‘e‘s' such as starck;y
s like cassava or cereals other than wﬁéat. Recent experiments show tI;ef possibility of ’
al replacement of wheat flour in bread-making by other flours (e.g., cassava and Soya). -
ough people have been making bread for thousands of years, its exact origins-are unknown. ”
ng the late ‘Stone Age, probably Bread consumption is constantly increasiﬁg in ma‘ny
“loping countries, which made a thick gruel from wild grain and baked it into flat cakes on -
stones in their campﬁres. 'Abqut’ 10,000 years ago nomadic tﬁbes setﬂed and began
@ vating grains, amoﬁg them einkorn and emmer, the ancestors of modern doméétic wheat.

d 6000 BC Swiss lake dwellers improved’ on the wild grain-gruel recipe bsf crushing grains

make a flatbread. Archaeological evidence suggests that yeast—risén wheat breads were

eloped in Egypt around 4000 years ago. The Egyptians are also believed to be the first to

.

d wheat flour in a process analogous to modern milling.
hnical adVances continued to improve bread-making techniques, among them the use of the

| lst-containing residue of the brewing process as a leavening ageht. Bread bakers no longer had




I/ on wild airborne yeast or sourdough starters, and oy the 3rd century BC, 'yeas‘t was
factured commercially in Egypt.
Is who colonized the Mediterranean between about 700 and 130 BC were avid bakers. They .

§d flours to eliminate the impurities; seasoned their breads and cakes with honey, sesame,

ruits; and invented a stone oven for baking bread. By the 2nd century AD Roman bakeries

ced several different kinds of bread, and the Romans introduced their bread to all the lands" ,

onquered

hg the early half of the Middle Ages, around the 5th century to the IOth century, political E

tions caused trade between countries to decline. Wheat crops, grown in warm, dry chmates
e less avarlable to bakers in the cool damp countries of northem Europe Northem bakers
bcted rye, oat, and barley breads, and a tradrtlon of dark, hearty bread makmg persists in
: regions of northern Europe today.
$nial Americans made bread from cornmeal at ]dome, balting it in the fireplace ‘hearth. Wheat
bread became available as American settlers migrated westyvard to the plains;regions with
ates suitable for wheat farming—and established .cooperative mills for grinding‘. grain.v
oads made grain and ﬂour distribution efficient and eost-eﬁ'ective. Bread makers had .tol
e their own yeast or rely on old dough starters for leavening untll 1868, when preoared'
aged yeast was made available for sale to the public. (.
e 20th century, industrial and technological' improvernjents made the time-eonsurning~ flour-
ing process less expensive. White ﬂour, once considered a delicacy for the upper classes,
laced whole wneat ﬂour as the cheapest, most yvidely produced flour. Until the early“ 20th
“ ury, white flour wae not fortified with the vitamins and mineraI‘s lost during the"reﬁning
ess, and conditions caused by vitamin deficiencies became more‘prevalent as Whit'e bread
laced whole wheat bread in popularity. Cases of beriberi, a condition resutting from a lack of
ine, and pellagra, caused by dietary nracin deﬁcieneies; increased drarnat_ically. M'any
yernments, incl»uding the United States, began enforcing mandatory vitamin and _minerai
fication requirements. ‘Th.ese programs have been quite successful, and caees ot' beriberf and

lagra are now very rare in industrialized countries.




ompetitive Position of Cassava

ing back on the many uses of cassava, it may be asked: what are the reasons for its rapid
uction and permanent use in some starch-using industries, while in others it has net gained

ce of importance? One explanation is found in the uniqﬁe properties of this kind of starch.’

¢ full treatment of the colloidal behaviour of cassava is outside the scope of the research

, the more‘ essenﬁal of these properties may -bé summarized as fol‘lowg.‘ Th’e prdduct is
ily geiatinized By cooking with water, and the solufién after cooling remains comparatively
; jellies or puddings cannot be prepared with it. The solutions,l moreOver; are rélétively'
e in that they do not readily separate again into an insoluble form, ‘as is ’éﬁe case with corn
tize) starch and potato starch ("retro-gradation"). | |
ious factors of 1eéser importance have also influenced the position éf cassava on the marke},
Enly in a negative .sense. Being produced mostly in developing regions with an uﬁstable
inomic position, it is not available with the same regularity and predictabili’ty‘as, for instan_cé,
in (maize) starch; it is available iﬁ many grades and qualities, which are highly variable? and
price, especially in recent years, fluctuates considerably. |
s possible to distinguish three sectors of the starch-using industries, in each of which cassa\}a )
upies a ﬁ;ildamentally different position: | | | | |
Where irreplaceable by ather‘ starches.
the manufacture of remoistening gums cassava has no competitors for the ’tix‘ne' being.
iention should be called, however, to the continuous efforts tq' adapt othér sﬁarches té the
ecial demands of these industries, both by chemical méans as well{ as by.the'gelection. of

arch-bearing plants. Mention. should be made of the so-called waxy-méize‘ starch, which

pproaches cassava in many respects.
)) Where other starches are preferable despite the cost factor.

Some of the more desirable characteristics of other starches may be the result of further
Hrocessing, as, for instance, in the comn (maize) starch industry. 'Exaiinplés are the thin-boiling,
hlorinated and other Special starches. Cassava furnishes only a crude starch with a wide range of

uality and characteristics.




liere interchangeable with othe(' starches.
. case, price and mafketing conditions are the only controlling factors. B‘ecause of sevefe :
tition from other kinds of starch, in this field cassava has lost much ground of late. ;
‘safely be concludcd that a market for cassava of all grades will be found for many years to
however, the possibility of an expansion of its use will depend to a great exfent on
bved techniques in processing as well as on more efﬁéient methnds of markéting the‘ﬂ‘onr.
buality Control Cf Cassava Products o o |
e processing of cassava, questions naturally arise regarding gfﬁcinncy and “ou..t'put»;' IOreover,
.ling the product the deiermination of quality becomes inlportant. Thesé problnms can only
¥solved by quahtatlve and quantitative study of the cornposmon of the raw matenals and the |
rties of the finished products The ﬁnanc1a1 return, especially in large factones, will depend

certain degree on such control analyses, which in a way are actually part pf the processing

nalysis of Basic Materials

two important basic materials requiring analysis are the cassava roots and"ht'he water used in
essing. The best practical qualitative test of these materials consists in reproducing the whole
ess on a small scale and judging the resulting flour by compdring if witn a standard. sample
y analysing it acnording to the methods described farther on. In fact; for judging the

: ability of the water available, smnll—scale processing is the only test of practical value.

t from this, since starch is the substance to be isolated, a determination of thé starch cqntent
both the fresh roots and the pulp remaining aﬁer rasping and wet-scrcening is necesénr)" fof
itrol of the efficiency of the process and in particular for dgtermina@ion of the rasping effect.‘
ally, tests "for the presence ot: hydroc;yanic acid aré neces'sali‘yvowing to the iﬁpoMnt fnod nses
cassava. “ | M

Criteria for Quality of flour and St'arcbh

a product like starch, which is used as a basic material in many quite different branches of _ ]

ustry, the value of a certain brand greatly depends on the purpnse- for which it is intended.

!




in cassava can therefore only be defined with refereﬁée to thle end use. In each industry. '
the starch, the starting material will be subjected to certain tests in order to determiﬂe .'
er it is sultable for the process concerned. In some cases, a mers superf mal test of purity -
iffice (when, for 1nstance, it is used as filler); in others more elabmate determinations w1ll
Fessary. The value of the product in question will thus vary from case to case, and quahty
1 as price will emerge.as a result of these mvestlganons.
neral it can be said that the more careful and clean the manufactufc of cassavaiﬂour‘, the:
r will be its value for most purposes and thus its quality. There aré; however, some
tions to this rule, as where a ﬂour of medium purity is preferred to one of prime quahty
edium- and off-quality flours have a market comparable in volume to that of the prune-
ty flours. '
analysis of cassavét flour consists ‘of a group of seiected tests, which together provide, the{
possible general insight into the ussfulness of the material. The analysis comprises chemisal
iﬂations, such as those of water, pulp and ash, as well as physiochemical tests for the )
urement sf- viscosity and acidity. On the basis of the results of these tests, quality 1s usually ‘
gnated in the form of a grade, that is, a cipber expressing the quality in geheral or, more

bifically, in relation to a certain property. The letters A, B and C thus often denote first,

flium and poor quality, each classification being bound to specified limits of the propgrﬁes

estigated.

isava producers and industrial users have long understood that a universally accepted system
kpecifications with concomitant grading based on the results of a number of accurafely_ defined
(s would do much to stabilize marketing. The first attempt to draw up such a system of

rcifications was made in Indohesia between 1930 and 1940; it was based updn a seriesl of.

11tat1ve and semi quantltatxve tests Wthh had long been used in commerc1al c1rcles.

Rrtificates stating the results of analys1s of the flour accordmg to this system notwithstanding

 shortcomings, gave buyers in most countn'es an adequate idea of the quality of thc p_mduct.

bchnical developments in the countries where most of the end-use industries are centred,

I

icularly the United States, led to much more specific and stringent demands regarding certain

operties of the flour. Existing specifications soon ceased to cover satisfactorily the relevant




features of the various brands of flour. To correct the situation aﬁd to adapt the grading of th,eb
product more closely to its various applications, a new éystem of specifications .and grading was
drawn up in 1943 by the Tapioca Institute of America (TIA) in close cooperation w1th most end-‘ ‘
3 use ‘industries.v |
X The tests to détermine the quality of cassava starch ihclude those for mesh size, ‘,colo’m, bdour,-. ‘
cleanliness, pulp or fibre content, moisture content, ash, acidity and viscosity of cold ﬂoursiurry .
{ a5 well as cooked starc;h paste. All these ‘test.s help establish the Qade and th‘e;refofe the

cémmercial value of the pfoduct. The discussion of thesq quality feétures will ‘brihg oﬁt mére.
clearly the signiﬁcanéé of the properties involved. For several of these pr;)perties alternafive

methods of determination sometimes give valuable complementary infénnatiqn "‘on‘ fhe quality of -

the flour.

2.6 Mesh Size

This test measures efficiency of bolting. Fi;lé pulp,. however, ob'taine;i from bolting with
disintegrators Will pass the screens. In judging the purity of flour, neither this té_st nor the
determination of pulp under the TIA system is Sufﬁciently precise; it is supplemented in a way
by the cleanliness ‘test, and an additional determination of pulp content by hydrolysis would seem

advisable.

2.6.1 Dry Appeai‘ance |

In this teét the brightness ér whiteness of the flour is visually éomparéd with that of a "standar,d,;'
which is a prime-grade flour produced by certain first class fac;tories. ‘The result cafmot be clearly
expressed by enumeration. Besides, the difficulty qf procurix_ig ﬂour of standard Whiteneés which S
will keep for a sufﬁciently loné time ié an important drawback. With the many excellent modefn :
of spectrbphofometn’é apparatus available, however, it would not be hard to devise an objeétivé |
and accurate quantitative express_ion for the whiteness of thé flour as ‘rrieaj‘sured by 1ts reflectivity
relative to that of a sufficiently durable standafd of whitenéss (e; g., barium sulfaie). In’fac;'t, this.

method has been adopted in Indonesia. Remarkably enoﬁgh, comparative experiments in which




the same flours were judged by the diréct visual method and By the objective reﬂeétivity method
have shown that the former test is about as accurate as the létter, provided the obse;Ver has * .. -
enough gxperieﬂce withwthe visual méthod and has accustomed himself to‘ the vstan,dard of
whiteness adbpted. As an independent measure of the purity of the flour, dry appemaﬁce has lo,st‘
much of its significance, but it is still a commercial critéﬂon. Itis cusfqﬁlary m cbﬁ;merce to
estimate the nuinbér of specks oécurrihg. on a flattened surface of the ‘dry flour as an indiqéti(m -.of |

clean processing.
2.6.2 Cleanliness

The degree of whiteness and clearness depends on the quantity of pigment, dirt and protein

present in the starch.

2.6.3 Pulp

The amount of pulp, or fibre, present in th;‘ finished product is 'bf foremost impo‘rtanéé in.
:deciding the uééfulness of flour in various applications. The. presence of insoluble cclluiose isa
serious hindrance in almost any industry whére solutiéns of gelatinized starcll are néeded.
Exceptions aré the manufacﬁife of corrugated cardboard and of plywood Whefe the ﬁbre is useful .
to a certain extent as a binder. In the form given in the spéciﬁcation system under consideration,
the test makes possible the determiﬁation of small amounts of fibre with comparative ease. The
sedimeﬁt vblume measured is somewhat dependent on the fineness of the fibre. The presence of
a slight trace of fibre, 1‘)ulpk or other impurity cém be detected by‘micf;roscopic exarninétion of the

size and shape of the starch granules. The actual amount of cellulosic fibre inntvlinc flour and of

E foreign insoluble material can be determined by weighing the residue after a mild acid hydrolysis

of the sample.

A rough estimate of the amount of pulp may be based on the "crunch" of the flour - that is, the |
sound emitted when a sample, packed tightly in a small bag, is pinéhed between the fingers.

"Crunch" is strong in pure flours, but above certain pulp content it is lost.




2.6.4 Viscosity

Raw starch suspended in water gives rise to more or less viscous slurries. While in some

applications the viscosity of these suspensions may be of some technical hnpdrtance, the term

"viscosity of flour" is generally used for the viscosity of a solution of flour after gelatinization,

because it is in that form that flour is used in most industrics. Numerous methods are used to

determine this property. They differ in the instrument applied in the actual measurement of the

rate of flow of starch solutions, and in the method of preparing the starch solutions to be tested.

2.4.5 Ash | L

The amount of inorganic constituents présent, as measured by the ash content, can be considered

an indication of clean processing and, in conjunction with the acid factor, conveys an impression

of the quantity of metal ions bound to the raw starch. The colour of the ash is also of intereét,_as

an off-colour indicates the presence of objectionable elements (e.g., brown-red from iron).

2.6.6 Moisture

Determination of moisture bﬂr the oven method, thoughb simple to perform, requires ma‘nuyw

weighings and is otherwise rather lengthy. Mo:eover, the results tend to be low in a highly humid -

~ surrounding atmosphere such as is likely to occur in tropical regions. A more rapid method, free

from these objections, consists in boiling a sample with xylene (boiling point 135°C) and

collecting the water driven out in the form of vapour, which separates from the xylene. after

condensation in a graduated tube.

2,67 Acidity

This test is of considerable interest to manufacturers of dextrin from cassava. The titration

required in the determination of the acid factor is a measure of fhe acid-binding capacity of the

flour. As rhost dextrins are prepared with the addition of acid, it is understandable that the acid

factor should be of prime importance in the conversion of starch to dextrin. It has been found that

a smooth course of dextrinization requires an acid factor of between 2.0 and 2.5. The initial pH,




apart from its role as a starting point in the determination of the acid factor' may be used as an
indication of the presence of moulds or other impurities in the flour: low pH 'v'alues indicétc
deterioration. The amount of acid present is often determined by separate titration of a sample

i

suspended in alcohol with dilute alkali solutions.

'

2.7. Specifications for particular uses

Speciﬁcations of starcﬁ are being developedu rapidly and analysis of cdmmercial starQhes is“
becoming rﬁore and more‘ necessary for both. the producer and the consumer.v The generél

specification system just reviewed does not co?er all the properties whiph may be of “‘imerest for
particular end uses. An instructive‘ example is to be found in the speciﬁ(':ationvs_ﬂfor dextrin ffom |
caésava aé used in remoistening gum. Though much ‘depends on tﬁe performaﬁce of the |
dextrinization, it may be assumed that only certain varietiés of the basic material will meet these
requirexﬁents. Cassava dextrin is preferred in remoistening gums for stamps, envelope flaps and
so on because of its adhesive properties and its agréeéble ‘taste and odour fequirer;lents
- surpassing .by far the specifications system of the Tapioca Institute of America are found also m

the food industry.

Standards, grades and methods of analysis for starch and starch products have been established
during the last two decades by the International Organization for Standardizatigin. Some leading
food corporations in the United States have also developed their own specifications in order to

bring about some uniformity of quality in cassava products.
2.8 Improved Methods for Processing Cassava Flour

Although traditional cassava processing is simple and effeétive in terms of producing safe and
tradable goods, the flour i§ generally of low quality and there are fow alteiné;ivé market
opponuﬁities for this product. Prices of the chips and flour ére .dependent upon seasonal yields
and ceiling prices are generally lﬁnited by the price of maize ‘ﬂour, which is considered a broducf
of higher quality. To test the potential for imprpved processing of foot,crops, IITA has developed |

simple, small-scale cassava processing equipment.

n | k.




« Chipping equipment can produce up to 1000 kg of chips/day and during the dry season it t@kes

2-3 days to sun-dry the chips.

« Grating equipment canlproduce up to .500 kg of fine, white, 6dor}ess céssava flour/day.

The processing techniques,‘ therefore, offer farmers the prospects of premium I;rices at the local
marketplace and also accéss to secondary proéessing iﬁarkets. This potential to engage in muore '

vertical integration, from fannef to primary and secondary proceséors, will 1egd to increaséd |
farm-gate ﬁﬁces, and the ability to diversify the product range is a critical factor in expanding the '

' market sales points for a commodity and therefore in stimulating demand.

2.9, Stages in processing high quality flour .fmim cassava
' 1. Roots manually harvested and peeled. |

2. Péeled roots are grate.d, using a power grate.

3. The grated cassava paste is dewatered using a press.

4. The.dfaincd mash is remO\;e;:d from the gunny bags and régr_ated. The regrated cassava ﬂdur is
| «then spread out to dry, To.avoid contamination by dust, the cassavé ﬂbur can be dried on plastic |

sheets, concrete beds, or on raised racks.

2.10. Manual Pl;ocessihg
One of the obvious disadvantages of pbwer processing is‘ﬂ;e cost of the equipment for resource-
poor farmers who have great difficulties in getting access to credit. The manuall chippef was
designed to\offer a lower cost processing alternative and this equipmgnt can be ;ised'for cassava
and sweet potato processing. The reason why ~manual processing has not been anal);zeci

conomically is that demand for this technology has been low.

2.11. Cassava-Starch and its Uses.

The flour produced from the cassava plant, which on account ‘of‘ its low content of non-
carbohydrate constituents might well be called a starch, is known in world trade as 'tapioca flour. .
It is used directly, made into a group of baked or gelatinizéd products or manufactured into .

glucose, dextrins and other products.




Dextrins were accidentally discovered in 1821 when during a ﬁre‘in a Dublin (Ireland) textile
mill one of the workmen noticed that some of the starch had turned brown w1th the heat and

dlssolved easily in water to form a thick adhesive paste. = - -

Three primary groups of dextrins are now known: British gums, white dextrins andiyellow‘}

- dextrins.

British gums are formed by heating the starch alone or in the presence of small amounts of |
alkaline buffer salts to a temperature range of about 180°220°C. The final products range in
colour from light to very dark brown. They give aqueous solutions with lower viscosities than

starch. ' : ' ‘ J

White dextrins are prepared by mild heating of the starch with a relatlvely large amount of added
catalyst, such as hydrochloric acid, at a low temperature of 80°-120°C for short perlods of time.
The final product is almost white, has very limited solubility in water and retains to varymg
degrees the set-back tendency of the original starch paste. ‘ ‘

Yellow dextrins are formed when lower acid or catalyst levels are used with higher temperétu:es
of conversion (150°-220°C) for longer conversion times. They are soluble in water, form

solutions of low viscosity and are light yellow to brown in colour.

*The following are some of the major uses of dextrins in nonfood industries:

o Corrugated cardboard manufacture.

One of the 1afge users of dextrins is the corrugated cardboard industry for the manufacture.of
cartons. Boxes and other packing materials. The layers of board are glued together with a
éuépension of raw starch in a solution of the gelatinized form. The board is pressed between |
hot rollers, whlch effects a gelatinization of the raw starch and results in a very strong
bonding. Medlum-quahty flours are suitable for this purpose provided the pulp content is not

too high.
o  Remoistening gums.

These adhesives are coated and dried on surfaces, such as postage stamps and envelope flaps,
for moistening by the user before application to another surface. Cassava deXtrins in aqueous
solution are, well sulted for this purpose as they give a high sohds solution with clean ]

machining propertles.
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o Wallpaper and other home uses.

Various types of starch-based products are used as adhesives for walipape_x and other

i

domestic uses.

o Foundry

Starch is used as an adhesive for coating the sand grains and binding them together in ma_kihg '

cores which are placed in moulds in the manufacture of castings for metals.

o Well drilling.

Starches and modified sterches mixed with clay are used to give the correct viscosity_ and water-
holding capacity in bores for the exploratory drilling of oil wells or water wells. These starch
preduets are replacing other commercial products for makmg the‘mudd(y materials which are
indispensable for drilling wells. For this purpose a coldwater-soluble pregelatinized starch which

can be made up to a paste of the required concentration on the spot is desired.

o  Paper industry.

In the paper and board industries, starch is used in large quantities at three points during the

process:

(D) at the end of the wet treatlﬁent, when the basic cellulose fibre is beaten to the desired pulp in
order to increase the strength of the finished paper and to impart body and resistance to scuffing -

and folding;

(i) at the size press, when the paper sheet or board has been formed and partially dried, starchf,
(generally oxidized or modified) is usually added to one or both sides of the paper sheet or- board

to improve the finish, appearance, strength and printing properties;

(iii) In the coating operation, when a pigment coating is required for the:paper, starch acts ‘as,” a

. coating agent and as an adhesive.

Cassava starch has been widely used as a tub size and beater size in the manufacture of paper, in
the past mamly on account of its low price. A high colour (whlteness), low dirt and ﬁbre content,

and, above all, uniformity of lots are needed in thls instance.

An important new application of starch is in the machine-coating of magazine paper, formerly ’
done exclusively with caseins. There are indications that cassava is particularly well suited to the -

purpose; however, definite specifications for the starch still have to be worked out,




e Textile industry.

In the téxtile industry, starches occupy an important place in such operatioos as warp sizing,
cloth finishing and.printing. Warp sizing is the application of a'proteotivo coating to prévgnt
the single yarns from disintegrating during weoving. The size consists of an adhesive and a /
lubricant and is generally removed after weaving. Cloth finishing alters the "feel" of the
fabric by making it firmer, stiffer and heavier. Cassava starch is also used for cloth printing
or producing certain designs in various colours on the smooth surface of a finished fabric. |
While cassava accounted for about 20 percent of all staxoh for these purposes in 1937, it hgs"'
been largely replaced by other starches after the Second World War. o ;

An exception is the manufacture of felt, where cassava continues to be used exclusively in the

finishing process.

o  Wood furniture.

" Before the Second World War the manufacture of plywood and veneer relied mainly on
cassava as a glue. The basic material in this case is gelatlmzed at room temperature w1th
about double the amount of a solution of sodium hydroxide. After prolonged kneading of the
very stiff paste in order to give it the required stringy consistehcy, the glue is applied to the

wood with rollers. As the presence of a certain amount of the pulp is useful, medium- to low-

quality flours are acceptable or even i)referable, although the - presence of sand is

objectionable.

Since 1945, however, the use of cassava as glue has declined to second p‘lace’ owing to the

increasing success of water-resistant plastics.

2.i2. Prussic (Hydrocyanic) Acid Analysis

- 2.12.1, Qualitative test (Quignord 's tést)
Prepare sodium pxcrate paper by dipping stnps into 1 percent picric acid solutlon and then, aﬂer‘
drymg, dipping them into 10 percent sodium carbonate solution, thereafter drymg them agam .'
Preserve these strips of paper in a stopper bott]e. Chop ﬁnely a small amount of the roots to be
tested and put the chopping into a test tube. Insert a piece of moist sodium picrate paper; taﬁng
care that it does not come into contact with tlie root pul}l')v. Add ‘a few droos of chioroform a‘.nd‘
stopper the tube tightly. The sodiurn picrate paper gradually turns-orange if the root mateﬁal ,
releases hydrocyanic acid. Tile test is a delicate one, and the rapidity of 'tho colour'chanv_go:

depends on the quantity of free hydrocyanic acid present.
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2.12.2 Quantitative determmatwn (alkalme titration method)

Put 10 to 20 g of the crushed root material in a distillation flask, add about 200 ml of water
and allow to stand two to four hours, in order to set free all the bound hydrocyamc acid,

meanwhile keepmg the flask connected with an apparatus for distillation. Distil with steam
and collect 150-200 ml of distillate in a solution of 0.5 g of sodium hydroxxde in 20 ml of
water. To 100 ml of distillate (it is preferable to dilute to a volume of 250 ml and titrate an
aliquot of 100 ml) add 8 ml of 5 percent potassium iodide solution and titrate w1th 0.02 N

silver nitrate (I ml of 0.02 N silver nitrate corresponds to 1.08 mg of hydrocyanic acid) usmg ;
a micro-burette. The end point is indicated by a faint but permanent ‘turbidity whlch may be |

| easily recognized, especially against a black background.
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CHAPTER THREE
3.0. METHODOLOGY | ' .

3.1 Material And Equipment Used : ‘ :

Table 3.1: Material and Equipfnent Used o S .

Material And Equipment - T

Cassava :
Dextrin ‘ ' ‘ - | o
Water
Sugar B |
Wheat flour |
Butter
Yeast
Salt

pu Vegetable oil
Baking palm -
Bucket | .

Electrical oven

3.2 Cassava Fermentation

'Fermentation is an important process in the preparation of mahy cassava broduCté in Afﬁca,h
although a limited m.lmber‘ of techniques are used. Fermentatioﬁ has ‘been‘reported ,fd be
responsible for product stability, flavor development, and éyanide i‘elimination; Bitter cassava is
traditionally processed to a sélfe, hontoxic product, using wet fennentéiion. :

Wet fermentéﬁon/detoxiﬁcation involves soaking peeled cassava roots in water for 10 days

in a bucket. When the rootS ilave softened sufficiently, they are rerhoVed ‘flrorrll tﬁe wéter and

similarly pounded into pulp. In soaked roots, microbial growth 'is essential for efficient

cyanogen reduction. Although there is some reduction in cyanogens in the absence of microbial
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growth, efficient cyanogen re‘duétion only occurs when microbial growth takes piace aﬁd thé:
roots sbfteh (or ret}.
3.3 Extraction of Starch From Cassa\;a
Cassava varieﬁes féll into two main categories, “bitter” and “sweet” cassava, dépeilgling on the
cyanohydrin content of the roots. In genera], bitter cassa\;a has higher cyanohydrin content than ;,
sweet cassava and'requires Soﬁe form of processing‘before it can be eaten safely. For processing
purposes, bitter varieties are most frequently used whereas sweet éaésava is preferred for the
boil-and-eat market. | |
- Extraction of starch ﬁ'om the cassava roots can be divided into 5 main stagesﬁ |
Preparation, rasping/pulping, purification, dewétering and drying, and ﬁnishing; For cassava, ’t.he
process of starch extraction is relatively simple as there are only small.amountls of se;ondaryl
substances, such as protein, in the roots. When roots are selected for starch extrécﬁon, age';and
root quality are critical factors. Caséava roots need to be processed almost immediately aﬁer
harvest as th,é‘ roots are highly perishable and enzyfnat‘ic processes accelerate deterioration withiﬁ '
1-2 days. A first-rate starch can be obtained using only Water, and this makes t‘hlenprocessing of
cassava flour and Astarch particularly sﬁitable for develbpiﬁg countries and ruralv'industries. = |
3.3.1 Peeling and Washing. |
" In small-scale processing, the peel (skin énd cortex) is removed and only the soft cént;al part ofl
the root is proccésed. When the roots are fresh, it is relativeiy simple to .cut thc@ with a knifc; to
the depth of the skin and then cut or peel away the outer cortex. This leaves clean sh}ooth tubers
for procéssing. The roots are either heaped or stored in Waier and can be washed by hand to
remove any remaining dirt béfofe rasping. At the medium- to large-scale levels, a numbérv‘ pf '
mechahical devices can be used For the processes of peeling and washing roots. The vm(‘)st‘
common type is a mesh cbated cylinder that ié partially immérsed in water. As the cylindeij ’is B
rotated, the roots inside the mesh drum wash against brushes and against each Othgr; abrasion
‘and washing remove skin and debris. Altemaﬁvely, rootg can be cleaned and p“eeled within a>_
large rotating screw fitted w1th paddles. As the screw slowly rotates, the roots are moved along a
15 m axis and the action of abrasion the Papery skm As fhe roots move along the axis, water is

sprayed at high onto the roots to remove any ditt.
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- 3.3.2. Rasping and pulping.

To maximize the efficiency of starch extraction it is necessary to ruptare all the cells to release

the starch granules. This is important stageas it affects the quantity of starch released from the

 cassava. Typically, aﬁer one or more gratings, between 70 and 90% of the starch is liberated

gy

from the cells. Raspmg can be done by hand but thjs process is usually power~dr1ven and the
scale of throughput determines the quality and effectiveness of the rasping machmery |

333 Screening. | |

It’s carried out by hand. The pressed through the muslin/nylon scfeen by hand, using a washing
action. This batch system is relatively slow and the extraction rate caﬁ be as low as 10—15% of |
fresh weight (Kolijn et al. 1998). In small-scale production, waste pulp ‘contains sigaiﬁcant
amounts of stafch and this can either be used as animal feed, or simply r,emixed into flour for
food. |
3.3.4 Settling and purification.

At the rural level, starch is settled in tanks. After Rasping and washing, settling takes

* approximately .6’h.ours and when the starch has settled, supernatant water is removed by opening ,‘

stoppers on the sides of the tank. Starch ié, washed by adding clean water and agitatihg the
mixture, before allowing it to resettle. Processors add sulphuric acid Yto‘ irhprove stareh whiteaess
and alum to increase the rate of sedimentation. | | ‘.
3.3.5 Drying.

Sun-drying is the cheapest ﬁform of Water removal; solar dryers are used in all’ “'small;scalev

operations and by many medium-scale mills. After settling, the wet starch is either spread out

b

into baskets or directly on to cement floors or floors covered with a plastic sheet. The starch is

generally crumbled before or during drying to break up the cake. An mlportant advantage of sun-

drying is the bleachmg effect but there are problems associated with dust and bactenal

contamination.

3.3.6 Finishing and packaging
Crude starch often consists of large lumps and these need to pulverized and dry screened in a
process known as bolting. Larger mills have bolting whereas smaller starch manufactures use

rollers. After rolling, starch is usually refiltered through dry screens to remove any remaining
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fibers. The starch is then stored in nylon bags, preferably with a plastic‘ liner to. prevent

rewetting.

Cazsava rootls o R ,

" Pecling

" Véaghing | o

» Gfﬁﬂng ! implng

Mixing with water

" Filtering / screening

Settling o I

5ﬁwhwa§ﬁiﬁg o S o

Settling or dewatering . .
inadmbag‘bypremsiﬁg' . . e

Milling o .

rﬁassava smrch

Figure 3.1. Simple process for cassava starch production.

3.4. Determination of Cyanide Conﬁent Of Starch Using Alkaline Picrate.

Principle | : S S ;
This méthod is based on the fact that a reéction between hydrogen cyatﬁde aI,lld élkaline o :

piérate pfoduc;es a characteristic orénge colour whose absorbance can be Inkleasu‘r,e:d in célorim_eter

at 490nrh.The cyanide concentration is then extrapolated from the standard curve \avlr,eady

constructed.
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3.4.1 Procedure .
Different volume of standard KCN from 0.5 to 0.9um were mcasulféd inio ﬁve’diﬁ_“erent S0cm3

voluxhetric flasks and were labeled .lcm3 sample ﬁ.ltrates was also. pipetted into 50cm3

volumetric flask and labeled sample solution .To each of the flasks was thvenﬁ added 4cn” of

r

alkaline picrate and then the flasks were incubated in water bath at 95° for five minutes .There

was colour developments. The flasks and the contents were cooled and later made up to the mark

with distilled water. The absorbance of the‘resulting coloured solutiqn were read at 4;90nm ina

colorimeter using lcm3 cells and distilled water was used as blank .The cyanide concentration

was then extrapolated from ‘the standard curve already cohstructe;d.

3.5 Gelatinization ~ . .

In gelatinizing, starch undergoes a radical alteration in molecular arrangement, with a

 concomitant change in properties. From a practically insoluble product of semi érystalline

structure it becomes an amorphous substance, miscible with water in any proportions at

sufficiently high temperatures, giving viscous solutions which after cooling set to a semisolid

elastic mass: a jelly, or gel.

This process may be brought about by the action of chemicals or by heating in an béquelous

medium; only the latter case is of interest here. The onset of gelatinization is characterized by a

loss of granular, structure which also promotes swelling; bbth processes can easily be followed

under a microscope. With cassava starch, gelatinization sets in at about 60°C, and the process is

completed at about 80°C. The point of gelatinization depends to a certain extent on granule size,

the smaller granules being more resistant to swelling.

3.6 Dextrinization

v

Dextrinization is a reaction using heat and water to increase the solubility and stickiness of

starch. Edible Dextrins was made by moistening dried starch water, the mixture was spread in a

corrugated iron sheets and exposed to the heat of a bakers oven at a temperature of 60°C for 60
| ' e .

minutes until they were thoroughly dried and slightly yellow.




xtrins exist in various forms but their characteristics and mechanical propertiea depend on thc
bails of manufacture i.c. time of roasting, ‘us‘e or non—u'sel of convefting agent, charactei‘,of
verjhg agents, raw materials, or mixtures of different starches.

le colours of dextrins ranges from a pure white to a dark brown, sonac gcades are ‘highly
hesive and dry quickly. |

€ major raw materlals for dextrins are the starches such as corn, potato taploca (cassava) w1th ‘
haller uses of starches from other sources. However, for this research work cassava roots also

Hhown as tapioca is the source of starch used.
7 Bread Formulation And Baking
he ten run breads formulation was carried out by varying the perccntagc compositioﬁ of

Dexirin, wheat flour and milk, while the composition of other ingredients were fixed.

.8. Baking Process

The ingredients were mixed together according to the desire percentage composition of

ngré?lients to forni a sticky paste and a rise time of one hour was allowed.
e sticky paste was then milled and molded in to the baking pan. The baking
WProcess began by placing the baking pan in an electrical oven .The table below .shows the
(| different percentage compositions of ingredients, tcmperature' of baking, time of ‘oaking’for ten |

different runs.

Table 3.2: Various Dextrin formulations for bread production

Formulation 1
number

Dextrin 1.0

Flour 0.0 -
Milk 0.0
Temp (°C) 250

Time(mins) 7




Taste . : ~
Carbohydrate ‘
Self -life - o

Ash.

o © © ©

e experimental results of this project are as tabulated bélow. |

NUTRITIONAL VALUE /100g

2

46
41

44

2

NUMBERS OF DAYS

8 " — S

NUTRITIONAL VALUE/100g
18 T T
2.4 o -




1 DISCUSSION OF RESULT SR e

he kdextrin produced from ctasSava contains 0.019mg/dm3 of cyanide and the accéﬁfable |
ireshold-limit of cyanide by standard organization of Nigeria (SON) 'is‘0.35mg/d‘m3_.'kfhl;1is4 éhow
hat caésava can Be detoxified of cyanide belo‘wvthe accéptable level vid fernﬂentatilon.\’ |

he -baking p;oce‘sé, was carried out, using ten diffefeﬁt bread 'formulations in’ whxch the
ercentage compo‘sit’ion of dextrin, wheat —ﬂour,_ and milk was véried and “that‘ okf fdther
gredients were fixed. The result obtained revealed that formulation_which_“has very higher
ercentage composition of dextrin did not produce good bread. The bread formed has"pc‘),or
‘ hy’siceﬂ look, harder and conseq_u,ently poor market value. |

'his means that bread formulation cannot Be carried out with high pfoportion of dextrin'ih fhé ‘
Qmposition of the formulation. | |
owevef, formulétion 2,8, a’nd’ 10 produ'ced good breads upon baking. The br_ead produced were
'ub;j ected to taste, carbohydrate; shelf.——life, and ash test respectively:

he ihre‘g formulations (2, 8 and 10) have a very good taste like ‘that of normaln bread;A
’Eﬁmulatmn nlﬁmber 2 has the best nutritional value iﬁ term of 'carbohyq_rate content, f’ollo’wed by
ithat of formulation 10 and lastly f0r1nulafion 8. o
All these carbohydrate nutritibnal value‘ fall Within the acéepted carbohydra§¢ nutritioﬁal vva'lule,
which is within 40-50g/ 100g. Formulation 2 has the highest shelfflife of -Sdays, :followed‘ by-
formulation 10 which has 7 days and lastly formulation 8 which hés 6 days. This reveéllevd‘.that _
higher; proporﬁon of dextrin in the formulation reduces the shelf—life of the b;re‘é_d. F 9nnL11atibﬁ2_
‘has the lowest value of ash nutritional value, followed by formulation 10.and lastl};’formul‘ation
8.This méans that fommlaﬁon 2 is richer in nutrients than formulation 10 and 2.Also formulation

10 is richer in nutrient than formulation 10. This is because the lower the ash value the richer the :

nutrient of the bread.




CHAPTER FIVE | R
) CONCLUSION AND RECOMMENDATIONS o o |
1 Conduéion ‘ - o . “
yond‘experimontal effor,' it has been fully practicahsod that bread formuiation yvith dextrin.vi.s ' ‘
- ooible ’and ‘its cafbohydrate and ash nutritional valuéé fall within 'ohe | gener-aﬂy‘ accepted ‘
dndasd. . N Lo

2 Recommendations

ould be provided. .
dexﬁrinbi in the

A total cyaxlide-free dextrin from cassava sh
v higher proportion\of

2. A method should be devised to accommodate ver
.formulation. - o R : ’. b
25 - »
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