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ABSTRACT

Frail* are important nutritional requirements of human beings, as they contain higher 
amount of vitamins and minerals, which improve the quality of the diet and maint ain 

good health. Therefore it is necessary to make them available for consumption 

throughout the year in fresh or processed form.

Ready to Servc ihiit drinks, which can be consumed immediately after opening 

contain higher amount: of pulped Bruit particles. So the main problem associated in this 

Ready to serve fruit drinks is cloudy or pulpy appearance. This cloudy or pulpy 

appearance can be removed by clarification.

Clarification is the process of frail juice clearing. There are several methods 

associated in clarification, such as enzymatic clarification, Clarification after heat 

treatment and using of fining agen ts.

Clarification o f Bruit juice by heat treatment enhance the quality, gives better clarified 

jutce*j*0 influence in flavour and taste and reduce the precipitation in fruit drink

Precipitation is higher in banana RTS drinks than other drinks. Banana juice 

clarification by heat treatment is the most cheaper and convenient method.

Banana fiuit Juice & preserved by chemical preservatives tike sodium metabisatphate 

as wet) as heat treatment. These preservatives are specifically added to prevent the 
deterioration or decomposition of product.
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CHAPTER 01 

INTRODUCTION

i;t  Frutt Processing,
Fruits are one of Ihe important constituents in human diet as they 

Improve the quality o f diet by supplying vitamins* carbohydrates* proteins* minerals 
laid liber*. So* it Is necessary to make them available for the consumption throughout 

the year.
Large varieties of fruits are grown In Sri Lanka. Some fruits are grown 

hi limited areas* Where the suitable soil and cultivation conditions arc found. Seasonal 

eultivaiion pattern »s common in some fruit crops and* it is a mtyor problem for year 

round utilixaiion of fruits.
Banana also a seasonal fruit crop and fruits are found abundantly 

during die season. But ihe yield of banana b very low during off-season and therefore* 

It is difficult to buy at reasonable prices. The other problem associated with banana is* 

higher wastage during the season* As banana a perishable fruit, it is difficult to 
transport to non-growing areas without or with minimum post harvest: losses. So, it b  

necessary to Introduce a proper preservation method for banana to prevent ihe 

wastage of fndt during the season and to make them available during off-season.
The art of preservation of food has been known since ancient times. 

Some of traditional methods slid in use are during up In sun* salting and smoking 

Baaed on (be latest development in science and technology, foods processing also 
become an import industry in many countries in the world,

*KC Marketing Services"* b  a weU-csiabtbhed fruit-processing unit 
situated at l;mbUiptii>a, also conduct some fruit preservation techniques by 

processing them fa to different iype® of prothicts. Such as RTS drinks, jams* chumeys 
etc

Mtetgtk pmeappk* wood apple and lime ore some fruit varieties, which 
are used for da% pm m m &  They, developed RTS banana drink a* an e^erimenial 

lev%k with the aid of c t^ t ta  and heal clarification methods. Enzyme clarification 
method was almost successful, bid there wens tome problem! associated with hear 

clarification method. However, RTS banana drink hat not developed yet m  a 
tnarkciabk product

1



1.2 Objectives of the projects

RTS (ready to serve) banana drink is being rested at experimental 

levels, But it has several problems associated during processing.

* Er&yntatte browning reactions are taken place rapidly after peeling and 
slicing,

* Higher degree o f earamalUniion is taken place during the heat treatment

processing.
* Higher amount of preeiptiation is occurred after bottling the product.

* The shelf of the product is shorter than the expected.

* The current product is not a palatable and appealing one.

1.2,1. M^jor objective;

Produce live Ready to serve banana drink with eliminating above problems
i

m  far ns possible.

1.2,2. Minor objectives;

To diminste or minimise the occurrence of browning fractions and 
caramalmtion during processing

To impart palatable flavour mA appearance to the product

2



"CHAPTER 02 
RE VIEW OP LITERATt/RE

% It Banana;

Banana represent a one of the most important frui t crop, second only to 
Crapes in the volume of world production, indicates that banana are the forth largest 

fruit crop after grapes, citrus and apple, Banana and plantain am starchy berries 
produced hybrids of Musa m  imln&ta and Musa bulhtsiana*

Banana may be differentiated from plantains on the basis of moisture 
content, with banana generally averaging S3 percent moisture and plantains 65 

pcfcenh Banana may be eaten raw or cooked. Normally banana, which am eaten rawt 
am referred to as "dessert banana*1.

Banana being primarily carbohydrates (22.2-31.2%) are low in fats, 

cholesterol and sodium. Potassium levels am high,(400mgTOOg pulp). Banana also a good 

source of ascorbic acid, During ripening the starch component is gradually converted to 
simple sugars (fructose, sucrose, and glucose), while the moisture content of the pulp 

increases, The time of conversion to simple sugars can also be used to differentiate 
ptantaimfcooktng bananas (later conversion) Bom banana that are eaten raw (earlier 
conversion), (Kmneth P Kiple and Ktiemheld, 2000)

2.2. Cm  m l  uses of banana;
2*2.1, U iv ts

Wham banana are loca lly grown, the non-fiuh parts o f Che plant are employed for a variety 
of purpose* Fresh banana leaves serve as wtapfring matrakl for steamed or cooked foods and 

b disposable meal plater. Fresh lea ves m t used medicinally for the treatment of a variety 
of disorders, including headaches, menstrua! cramps and urinary hack infections Young 
tadblded U zm  m  employed as Uopieal remedies for chest rih m ts , and the stem juke is 
used to treat gM O tM .

hike Bom fresh banana kares occasional serves at a light brown dye or 
staiii» Because of their 30 to 40 percent tanmn content Dried leaves may Ire w$voo as house 
scream or be a source of fibrous strain for simple weaving or short-terra structure

s



construction, Dried teawes may also be employed to absorb salt; water to transport distant 
locations, Where they are burned to produce a salty ash seasoning of vegetable entries*

X IX  Fruits;
Of growing importance is the use of banana plants and fruits in livestock feed* It is very 

important dessert o f human. Dried banana peels are used to blacken leather, and dried green 

plantains* ground fine and roasted, have reportedly served as a substrate for coffee. (Kinneth 

I* Kiplc and Kriemhild, 2000)

2 X  Economic Importance o f banana:

The secondary centers of banana distribution in Africa, Central America and 

the Caribbean have become the greatest consumers and exporters of bananas. Estimates of (he 
total banana production of the world range from 20 to 30 million tons per year entering 

international trade. Africa is the largest producer of bananas; withy some sources saying that 

half o f (he world’s bananas are produced (here. But most African bananas are consumed 

locally, although some are p o rte d  to Europe, Ecuador (the world’s largest banana exporter), 
Colombia, Jamaica and Panama all exports bananas to (he United States and Europe, whereas 

(he Philippines and Thai wan export bananas to other Asian countries particularly Japan, 

(Kknejh F Kipte and Knemhtld, 2000)
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Tahir 2 2: {hem leal romp«»UO<»n of pulp* of vmw ripe banana tarleU«-\ ftroan in 
India
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2*4 The proem  technology of malting fruit drinks.

The production of fruit beverages tn commercial scale was practically unknown till 

about lf>30» however it has gradually become an important industry due to their 
nutritious value* Kalurat fruit drinks have become more popular and at jiresent achieved 
a w ry large market tn our country than synthetic drinks.

Fruit beverages am easily digestible, highly refreshing, quenching thirst, 

appetising and nutritionally superior to many synthetic and aerated drinks.

2.4.1. t tofrrmented Juice or pure fruit juice*

This is (he natural juice processed out of the fruit, and remains 

practically unaltered in its composition during preparation and preservation. 
Q ftrnaU m )

2*42. Fruit Juice beverage.

This is a fruit juice, which is considerably altered in composition before 

consumption, It may be diluted before it is served as a drink. Qvimal, 19£7)

Fermented fruit beverage.

This is a fruit juice* which has undergone alcoholic fermentation by 
yeask The product contains varying amountof alcohol Grape wine* Apple ciders, Berry

2*44 Fruit ju k e  squash*

This consists essentially of strained o f juke containing irtoderate 
quantities o f fruit pulp to whfch cane sugar is added for sweetening*

■4
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%4JL Frgtt juice cordial.
Tins k  a sparkling, clear sweetened fruit juice from which all the pulp and other 

suspended materials have been completely eliminated.
Cog Sherbets of sandal, orange, almond, rose, etc,

It contains at least 25 percent juice and 30 percent acid and 350 ppm of SO*. 
(Sri vasts wa and Smyeev Kumar, 1904).

2.4,& Fruit Juice concentrates.

This is a fruit juice, which has been concentrated by the removal of 

water either by heat or by freezing Carbonated beverages and others products are made 

from this. They contain pure juice with at least 32 percent: total soluble solids, 

(Srivaitawa and $ar\jeev Kumar, 1994).

2*S» Unit operations of (hilt juice processing.

Jute® oidracboft I

FlrffiUon &€to*£ie®$on

............. T ......
Doaeroboii

I
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1
Labeling—t

(Source: Industrial Development Board, 1995)

Figure 2.1: Common unit operations o f Fruit Drink making.

2J54. Raw materials.

Raw materials are of primary importance. Some fresh fruits may be quite good 
for consumption as it is or cooked, but some are not suitable for fruit juice preparation. 

The varktysmd maturity o f the fruit and locality of cultivation influence the flavour and 
keeping quality ofits juice. The price of raw materia Is is one of the main factors, which 

afreets the cost o f finished product. In Sri Lanka, there is a wide fluctuation in 
gvgUahiiity of fruits due to (he maturation of different fruii crops in different seasons.

2«&2» Storage,
During storage, fruits are ripened. THq ? continue some biological processes that 

^  jMvdmmiuiied before harvesting. They respire. So use oxygen and release carbon 
(UqvuIc and generate beat,

C hides are taken place b  cell wall composition and structure, which results 

softening o f fruits. Colour is become yellow or orange (be to demaskmg o f carotene, 
xanthophytk like pigments by chlorophyll Acid content is decreased and sugar content 

increased with time, V diO e compounds arc produced and give the fruits their epical 
aroma and flavour,

During storage, especially higher temperatures and humidify should he
►

So. storage areas should be we# ventilated id reduce the heal generation

Spae&Qy b  the case o f banana, fruits should hew ed ripening to redoes due

0



1,5*3. Cleaning*

Claming is an important unit operation in which contaminating materials am 

removed, It is important to remove pesticide spray residues and dust also. Washing is 
used commonly for cleaning purposes. Commercially washing with water most be 
accompanied with brushing, nibbing and forcing water. Other methods of washing are, 

spray washing and steam washing* (IDS publications)

3.5.4* Feeling and cutting.

The objective of peeling is to remove the outer layer of fruits. As the fruit flesh 

contain higher amount ofpotyphenolic compounds, it tends to browning reactions due 
to oxidation of polyphenolie compounds just after peeling. So it is necessary to treat 

w ith fitiiexktafito agents just after peeling.

Feeling may be performed in various ways. These are hand peeling steam 
peeUng rocvhankal peeling lye peeling eta But in (he ease of banana processing 
normal!) use hand-peeling methods Culling of fruits is done after peeling, to obtain 

small pieces o f Bulls, which ig facilitated the extraction ofjuice.

2,5,5, 4 idee extraction,

tjenerally juke h  extracted Bom Best* Bub by crushing and pressing them, 
Screw hpe juke extractor^ basket prem s or fruit pulprn are mostly used,

The method o f estnetim  ddfm  Bom Butt to Bui! according to their structure 
and compos&ioti. Before pressing moil Bui* ore crushed to fkBiiate Che extraction,?*
the juke Is strained Hornu #  a duel cloth or a sieve to remove seals. AU afuipmenis

Copper and iron voxels dtould be gtrkdy avoided m  (to e  metals react with Bui and 
cause bbetoung of die product Xtehmes and oompmenti made of ahmutwim. 
tim tem  Hoot, m  am  be used. During astoetiww Jufcm should not be tm m m rity

to



exposed to air as it will spoil the Colour* taste m d aroma and also reduce (he vitamin 

content* (Srivastana and Satueev Kumar, 1994)

filtration and dorlflcflilon.

Fruit juices always contain varying amount of suspended matter consisting of 

broken fruit tissues* seed* skin, gums, peciic substances and protein in colloidal 

suspension* Seed, pieces of pulp and skin that adversely affect (he quality of juice, are 

removed by straining through a (hick cloth or sieve. Removal of all suspended matter 
improves (he appearance hut often results in disappearance of fruit characters and 

flavour The present is to let fruit juice and beverages retain a cloudy or pulpy 
appearance to some extent. (Gupta, J 993)

Complete removal of all suspended matters from juice is known as clarification. 

It is closely related to (he quality, appearance and flavour of (he juice. The following 
tUnfieatkm methods are used,

i  Ettxyme dariOeation;
Various kinds of enzymes such as proteolytic* pectin decomposing, hydrolytic, 

stareMiqudying engines, ete..,are sometimes using to remove pectin, protein 

and starch from juices, In (he trade, these enzyme Reparations are sold under 
different brand names, such as Feciinol, FUtragol, Ido, Peetasine, etc, Each class 
of enzymes has a different type of action on the colloids present in (he juice. The 

process of claiifkatkm differs according to die particular enzyme used 
(Manoranian Kalla, Sangcdha Sood, 2000)

E Chemical Hnlnpi

The fcu& of suspended ©wrier, specially It die case o f apple juice, commits o f 

pfttdn and pectin l i e  $ufe$ancc& The colloidal substances carry on them
i

decimal charge* generally negative and m  preempted when ttt& charge is 
a a to ife d  by die addrtioo of positive charged coBottls, Gdatai aid  casern act 
parity m Am manner, and par% by (boning msolobte po*ipw*** wuh Ibe
cao&taiiKs of die jo*es> for inriancev casern combines win 'die sdd& and

n



gelatin with Che tannins of the ju te  On allowing the treated juice to sett le, the
precipitates formed carry down with them other suspended particles also. 

(Mamxittitn Kalb and Sangeetlva good, 2000)

Clarification by freezing.

Colloidal suspensions, when subjected to freezing, are readily precipitated on 

thawing, Apple juice, particularly, responds very well to this treatment. Freshly 

extracted grape juice, besides containing the usuat suspension of pulp, skin, etc., 
also carries varying quantities of cream of tartar of potassium hydrogen tartar. 

When the juke is bottled in usual way, the cream of tartar goes on precipitating 

gradually in the form of fine crystals. The presence of these crystals in the juice 

b  rather objectionable. In order to stop (his stow precipitation, the bulk o ihe 
ju te  is subjected to reiHgcration for several months to complete (he 
precipitation, The clear juice is then bottled. Grape wines also behave tike grape 

ju te  and are, therefore treated similarly. (X4anorai\jan Kalb and Sangeetha 
Sood, 2000)



tv. Clarification by heating:
11 is a wclMnown fact (hai: colloidal material in fruit juices usually coagulates* 

When the juices is heated* and settle down rapidly. To get good results* the juice 

is heated to about 82 C for a minute or less* and then cooled down rapidly. The 

heating is affected tn Dash heaters to avoid oxidation by air and to minimize the 
loss of flavouring materials* After flash healing and cooling* (he juice is mixed 
with the filter aid and passed through the filter press. One great advantage of this 

method is that it also removes from (he juice those substances, which would 

otherwise be precipitated during pasteurization of the juice. (Manorary an Kali a, 

Sangeetha Sood* 2000)

The juice is stored in a carboy or barrel after adding chemical preservatives to 
ensure that it does not undergo fermentation. e.g, time juice is stored for a 5 to 6 

months for settUng with (he addition of 700ppm sutpher dioxide. Colloidal 

pectins* gums* proteins* settle down and juice is siphoned off lor further 
treatment, However, the process is very slow. (Srivastana and Saiyeev Kumar, 

1904)

vi Filtration,
Filtration ht necessary to remove completely all fine and colloidal suspension. In 
thk process* (he juice after straining is forced through a filtering medium, which 
may be cotton pulp* wood pulp, woven fibre* doth etc. The colloidal suspension 

tends to dog Hie filter, hence fitter aid is used to reduce clogging. (Srivasvana 
md Saryeev Kumar, 1994)

%$X Deaeration.

fnifc jukes contain some air* t i n t  o f whfch ts present on (he surface of tie
e

juke and some h  dkooKsd © & Most o f (he air is removed by subjecting 'tie M i  
jMoe to a hagfe vacuum. This p m m  fe caJNd deaeration. nod die equtipmem used for 
the pmpose h  cafied a deaerator, Being a very e x p e n d  method, k  h  aged m ty m 
daMoped cmmnie^Oiipi^ 1991)

*3



2*5J* Preservation of fVuU juice.
Frostily extracted juices arc highly attractive in abearance and posses’ good 

taste and aroma, hut deteriorate rapidly if  kept for some time. This is on account of 
some reasons, such as*

t  Fermentation caused by moulds and yeast.

& Enzymes present in the produet may affect the colour and flavour 
adversely.

Ui> Chemicals present in the pulp or juice may react with one another and 
spell its taste and aroma.

iv. Air coming in contact with the product may read with the glycosidat 
materials present in tl and render the product bitter.

v. Trace o f metal from die equipment may get into the product and spoil its 
taste and aroma.
(Frazier and WesUmflJ 1978)

So* foUovvmg principles are involved in the preservation of foods,

(A> Prevention or delay o f microbial decomposition,

(a)> %  keeping out microorganisms, (Asepsis)
(bX By mnmal of microorganisms, (Fi traiton)
(c)> By hindering the growth and activity of microbes using chemicals or 

antlfeiottes,

(B> Prevention or dday of sdf̂ ecompoidtion of food.
(aX By destruction orkacthdion of en^mes,
(b)> By prevention or delay of chemkat reactions,

(CX Ptevwiilon of damag* by ii*§ms» animate and mechanical oaom 
(aX By paper pro and bast harvest pradkes,
(bX By prop* llek£«itjtypraetke&
(«X By wkMmm uxtyrnmn, vibration and impact damage* during 
tran§pariatia&
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The general used preservation methods are;

(1) * Preservation with heat treatment,

(2) > Preservation with additives (chemicals).

(3) . Preservation by freezing.

(4) . Preservation, with carbon dioxide.

(1). Preservation with heat treatm ent

Coagulation of protein and inactivation of their metabolic enzymes by the 

application of heat lead to the destruction of microorganisms present in foods. Further 

heating can also inactivate the enzymes present in foods. So, heating of food to higher 

temperatures is used as a good preservation method.

There are two high temperature treatment methods.

1.1. ) Pasteurizalion (Temperature below 100°C).

1.2. ) Sterilization (Temperature 100°C or above).

1.1). Pasteurization:

Pasteurization is common in preservation of fruit juices* ready to serve 

(RTS) and nectar. During pasteurization the product is heated at boiling temperatures or 

slightly below for sufficient length of time to kill the spoilage microorganisms.

Pasteurization does not kill all microorganisms present in die juice. 

Some spores and spore forming bacteria (8acftfus subnlis and Bacillus mesentericas) 
can survive and multiply later. These organisms are highly sensitive to acid and 
therefore cannot grow in acid JhiitJujees.

Mould spores are destroyed by heating at 79*C for 5 to 

lOmlnuteskMoulds require oxygen for their growth* Removal of air from juke by filling 

the container completely or deaerating the juke under vacuum or replacing the air with 

CO* facilitates die destruction o f moulds even at low temperatures, Yeast and mid 
tolerant bacteria ore readily killed if the juice is heated for a few minutes at about 6d*C>
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Table 2.3: Thermal death time for bacteria.

Salmonella typhosa

l

Staphylococcus aureus

Escherichia coli

Lactobacillus bulgnncus

Time (minutes) Temperature (®Q

Streptococcus thermophiUus

4.3 60

18.8

20*30 57,3

15 70.77

30 i 71
ll~

(Source: Srivastava and Sanjeev Kumar, 1994)

Enzymes also require air (oxygen) at normal temperature for their action and it 

can be destroyed at moderate temperatures by removing air from the juice. Pcctic 

enzymes* which cause changes in flavour and also bring about clotting of particles in 

the juice can be destroyed by heating the juice for about 4 minutes at 85°Cor for one 

minute at 88°C.
Usually juice, RTS and nectar are pasteurized at about 85°C for 2S to 30 minutes 

according to the nature of the juice and the size o f the container.

Acid fruit juice requires a lower temperature and less time for 

pasteurization than the less acid once. Juke can be pasteurized in two ways,

(i) , By heating it at tow temperature for a tong time,

(ii) . By heating at high temperature for o short time only.

According to above time temperature combinations, there are three methods o f 

pasteurization,

(a). Bottle or holding pasteurization.

This method % commonly used for the preservation of fhnt juice at home, The 
extracted juke k  strained or clarified and EUed in hollies, leaving sufficient head space 

for the expansion erf* the ju k e  during heating. The tattles are then sealed air tightly and 
pasteurized.
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(b). Overflow method.
Juiec is heated to a temperature about 2.5°C higher than the pasteurization 

temperature, and then filled in hot sterilized bottles up to the brim, taking care that 

during filling and sealing the temperature of the juice does not fall below the 

pasteurization temperature. The sealed bottles are pasteurized at a tcmperature2.5°C 
tower than the filling and sealing temperature and then cooled.

(e). Flash pasteurization.

The juice is heated rapidly to a temperature of about 5.5°C higher than the 

pasteurization temperature and kept at: this temperature for a minute. The method has 

been developed specially for the canning of natural orange juice. But can also be used 

for grape and apple juice.

1.2), Sterilization.

By this method aU microorganisms are completely destroyed due to high 

temperature. The time and temperature necessary for sterilization vary with the type of 

food. Fruit products should be heated at 100°C for 30 minutes so that the spore forming 

bacteria, which are sensitive to high acidity, may be completely killed. Before using, 
empty bottles should also be sterilized for about 30 minutes by placing them in boiling 

water. Temperature about 100°C can only be obtained by using steam pressure 

sterilizers such as pressure cooker and autoclaves.(Frazier and Westhoff, 15178)

(2)* Preservation wftli additives (chemicals).

Using chemical presmuiives also controls microbial spoilage of fndi 

products. The inh&itory action o f preservatives is doe to their interfering the 
mechanism of cell division, permeability of cell membrane and activity of enzymes
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Pasteurized squashes* cordials and crashes have a cooked flavour* After 
the container is opened, they ferment and spoil within a short period, particularly in 

tropical climate* To avoid this* it is necessary to use chemical preservatives.

Chemically preserved squashes and crushes can be kept for fairly a tong time even after 
opening the seat o f the bottle. But it is essential that (he use of chemical should be 

properly controlled* as their indiscriminate use is tikety to be harmful.

The preservatives used should not be injurious to health and should be non- 

irritant. It should be easy to detect and estimate.

The three important chemical preservatives permitted in many countries are;

2.1) . Sulphur dioxide.
2.2) , Benzoic acid,

2.3) . Citric acid.

2.1), Sulphur dioxide:

Is widely used m the preservation of juice, pulp, nectar, squash, crash, 

cordial and other products. It has good preservation action against bacteria and moulds 
and inhibits enzymatic activities also. In addition it acts as and antioxidant and 
bleaching agent, These properties help in the retention of ascorbic acid* carotene and 

other exidizable components present in food, it also m aids the development of non* 
enzymatic browning or discolouration of the product. It is generally used in the form of 

its salts such as sulphites* bisulphites and meiabisulphites.

Potassium metabisulphite (K ^ o2$0^Ki$s0$) is commonly used as a stable 

source o f sulphur dioxide, Being a solid. It h  easier to use than liquid or gaseous 

cipher dioxide, li is fairly stable in neutral or alkaline media, but decomposed by weak 
acids tike carbonic citric* tartaric and mafic acids, When added to fruli juice* it reacts 

with the acid in the juke* forming the potassium sail and sulpher dioxide, whkh h
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The reactions involved are as follows.

CHiCOOH CHjCOOK

3 K3Q.2 SOa +2 C (OH) COOH --------* 2  C (OH)COOK + 6 SO* + 3 H*0

CHaCOOH CHaCOOK

SOa+HaO ------ ►H1S03

Sulphur dioxide has a better preservative action than sodium benzoate against bacteria 

and moulds. It also retards the development of yeast in juice* but cannot arrest their 

multiplication* once their number has reached a high value.

It is well known that fruit juice with high acidity does not undergo 

fermentation readily. The preservative action of the fruit acid is due to its hydrogen ion 
concentration. The pH for the growth of mould ranges from 1.3 to 8.5. That of yeasts 

from 2.5 to 8.0 and of bacteria from 4.0 to 7.3. As fruit beverages like citrus squashes 

and cordials have generally a pH of 2.5 to 3.5 the growth of mould and yeasts in them

cannot be prevent by acidity alone. Bacteria* however, cannot grow. The pH is* 
therefore, of great importance in the preservation of fruit product and by regulating it* 

one or more kinds of microorganism in the beverage can be eliminated.
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Table 2.4: The concentration of sulphur dioxide required preventing the growth of 
microorganisms at different pn levels.

(Source: Srivosiana and Saryecv Kumar* 1994)

The toxicity of sulphur dioxide increases at high temperatures. Hence its effect depends 

on the acidity, pH, temperature and substances present in fruit juice.

are:

♦ It has a better preservative action than sodium benzoate against bacterial 

fermentation.

• It helps to retain the colour of the beverage for a tong rime than sodium 
benzoate,

• Being highly soluble in juices and squashes, it ensure better mixing and 
hence their preserv ation.

♦ Being a gas, it helps to preserve the surface layer of fruit juices,

* Any excess o f sutpher dioxide present can be removed by heating up to
7t*C» passing air through ihejuicc or by subjecting the juice to vacuum.

This may causes some loss of flavouring materials due to volatilization, which can be 
compensated by adding flavours.
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are;

• It cannot be used in (he case of soine naturally coloured juices like those of 

pomegranates, strawberry, coloured grape etc, on account of its bleaching 
action,

• It cannot also be used for juices Which are to be packed in tin containers, 

because it is not only corroded the tin surface, but also forms hydrogen 
sulphide which has an undesirable odour and forms black compounds by 

reacting with tin surface. (Srivastana and Sanjeev Kumar, 1994)

• If use higher dose of sulphur dioxide it may causes irritations and cough to 

the consumer.

2.2), Benzoic acid.

It is partially soluble only in water. Sodium benzoate is used and 

one pan of sodium benzoate is soluble in 1.8 part of water at ordinary' temperatures, 

whereas oniy0.37 part o f benzoic acid is soluble in 100 part of water. Sodium benzoate 

is thus nearly 170 tiroes as soluble as benzoic acid. Bure sodium benzoate is tasteless 

and odourless.

"4 '
The antibacterial effect of benzoic acid is increased in the presence o f carbon 

dioxide and acid. B&Bacflhis suhtiflis cannot survive in benzoic acid solution in the 
presence of carbon dioxide. Benzoic acid is more effective against yeast than against 

moulds, It does not stop lactic acid and acetic acid fermentation.

The quantity o f benzoic acid required depends on the nature of the product to be

particttiariy
is the range of a majority of fruit juices* Addition of 0.06 to 0.10 percent o f sodium 
benzoate has been found to be sufficient. In the case o f low acid fruit juices such as

<r >

grape juice at least 0*3 percent is necessary. The action of benzoic acid is reduced 

considerably at Ph 5.0* Sodium benzoate in excess o f 0,1 percent may produce a 
disagreeable burning taste. In the long run btruoie acid may darten the product
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The preservative should never be added in solid form, but should be dissolved in 

a small quantity of juice or water, and the solution is added to the bulk of the product If 

this care is not taken, the solids may settle undissolved at the bottom of the container 
with the result that fermentation may start easily.

2.3). Citric add.

Citric acid is odourless and may be obtained as colourless crystals or as a white 

powder, which has a strongly acid taste. It is used in conjunction with appropriate 
flavour impart a fruitful character.

2.5.9. Filling and Sealing.

Bottles are thoroughly washed with hot water and dried. Before filling bottles 

arc washed with diluted sodium metabisulphate solution, and then filled leaving 1.5 to 
2.5 cm headspace. Then bottles are sealed either with crown corks or with caps.

2,6. Other Ingredients used in fr uit juice processing.

i. Sugar,

ju. Food colours.

iii. Flavours.
iv. Stabilizers and thickeners.

2.6*1. Sugar.

All juices are sweetened by adding sugar, except those of grape and apple, Sugar

II

Various sweetening agents have been used as substitutes for cane sugar 
(sucrose). Substances have beat synthesised which arc 10 to 3000 tunes as sweet as 
sucrose. Non-nutritive sweeteners art mainly used in the manufacture of low colouring 
soft drinks.
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The first synthetic sweetening agent was saccharine. Which is 300 times sweeter 
than sucrose and is detectable in 10 ppm of water. It, has a bitter and unpleasant taste. 

Because of its toxic effects on, chronic use, its consumption has been restricted to 15 mg 

per kg of body weight (Ig per day for a 52 kg person).

2.6.2. Food colours.

The acceptance of a fruit depends to a large extent upon its attractive colour. 

The characteristic colour of raw fruit is due to the pigments due to the pigments 

naturally present in i t  Some times artificial colour is added during the preparation and 

processing fruit to make them more attractive. Various colours are used in the 
preparation of fruit and fruit products.

In the selection of dyes, it is desirable to choose those, which have high 

solubUity in order to obtain a concentrated solution of a particular colour.

Colours are generally available in the form of powder or ready to use solution. 
Although colours arc added to (he attractiveness of the fruit products, it is better to 

avoid their use as far as possible and educate the consumer to use products not 

containing colourants. Colours can often be used to cover defects in the natural 

products.

2.6.3. Flavours,

The substances mainly responsible for the aroma of food products are volatile 

compounds. These may be dliphatie esters, aldehydes or ketones and are present in fruit 

and other natural foods in very low concentrations.
Flavouring materials can be classified as,

l  Substances isolated from naturally occurring materials. (Eugmot and Citrate)
•c

U. Those occurring n a tu ra l such as lemon oil and sweet orange o il

lit. Substances prepared synthetically, but Which also occur in natural
materials,(VamUin, Ctnamaldehyde and Oiaeetyl)

23



iv. Synthetic substances which do not occur to any significant extent in natural

flavouring materials. (Amyloacctate, EChylphenyl) (Srivastawa and Sanjeev Kumar, 
1994)

2.6.4.$tablllzers and thickeners.

These substances help to improve the texture of foods, inhibit crystallization of sugar 

and formation of ice stabilized emulsions and foams. They combine with water to .form 

gels and make the food viscus. (Gum. Arabic, agar-agar, Algtnic acid, Carboxymethyl 
cellulose (CMC), Gelatin, Pectin, Amylose)



CHAPTER 03
MATERIALS AM) METHODS

3.1. Equipments and machineries required for the manufacturing process.

• Fruit bins.

•  Stainless steel knives.

• Stainless steel spoons.

• Stainless steel pans.

• Weighing scale.

• Pulper.

• Thermometer.

• Heat; source- water bath.

• Stain less steel sieving equipment.

• Measuring cylinders.(l or 2 liter).

• Glass tube.

• Rcfrae to meter,

• Burette.

• Flat bottom flask.

• Glass bottles.

• Funnels and jugs.

• Bottle sealer.

3.2. Ingredients and chemical reagents required for the process.
♦ Water.

* Sugar.
* Salt.
* Food colours (egg yellow).
• Sodium rncta bisulphaie (SMS, <k t'&otuiien),

■er  J

♦ Citric add.
• 0.1,\ t  NaOH Solution,
• Fbenolphthalein indicator.
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3,3. Manufacturing process.

Figure 3.1: Manufacturing p ro m s
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3.3*1. Storage of fruits.

Fruits were stored for 2 to 3 days until it become fully ripen. This ripening step is lead 

the break downing of complex starch components info simple sugars and to hydrolyze 

pectic substances into simple sugars. It is important to impart the typical banana flavour 

to (he juice and to facilitate the clarification of juice.

3.3.2. Peeling and cutting.

Was carried out manually with the aid of stainless steal knives. Just after cutting, SMS 

treatment was done for preventing the enzymatic browning reactions.

3.3.3. Pulping.

Pulping was done with an electric putper.I:! ratio (fruit: walcrjwas used for pulping 

and then water was added until the ratio become 1:4 of fruit :water. Then the whole 

liquid was subjected to the heat treatment process at 800C for the purpose of extraction 

of fruit constituents into juice.

3.3.4. Sieving.

Alter extraction of juice, it contains varying amount of suspended matter with consist of 

broken fruit tissues, seeds, skin, various gums and pectic substances. Sieving was done 

by using stainless steel mesh.

3 J.S . Juice clariHcatton.

Extracted fruit was poured into pm cleaned measuring cylinders a 

precipitate. Alter one hour, clarified fruit juice was siphoned off from

cylinders by using a glass tube.
Before adding ingredients, existing levels of sugar*,

- measured.
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3.3.5.1, Measuring the sugar content present in juice.

Existing sugar content was measured as soluble solids. Laboratory refiractometer (scale 
0-30 brix) was used.

Determination of sugar content present in Juice.

The glass ience of the hand refractometer was washed well with distilled water and
V

wiped out with filter paper. A drop of banana juice was placed on the prism of the 
refractometer.

The corresponding soluble solid content. (Sugar content) is shown directly by weight of 
the solution.

3.3.5,2. Measuring the titrable acidity In Juice.

Acidity of the juice is caused by Malic acid present in banana. To measure the acidity,
titration method was carried: out.

Determination of titrable acidity of juice.

Known amount of juice was diluted with distilled water and two drops of * 

phenolphthalein indicator was added. Then it was titrated with standard sodium 
hydroxide solution until pink colour was obtained.

3.3.5.3. Development of formula.

After determination of soluble solid content and titrable acidity  ̂ three different recipes 

were developed with the range of KTS standards by varying the sugar content and 

acidity of (he juice.
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Table 34: Formula A for banana RTS (Sample no: 425)

Table 3.2: Formula B for Banana RTS (Sample no: 3S7)

! t: r ~ ~ w * ~ T- wrtA ■ —*—*
Item. % value. Amount. |

Fruit 5% 2008 |
Sugar. 17% 664 g $

__ _ __ J1, ■ ■ ■ ■«. ■ p— ** ■ -i ■ ■-■ - .
Citrie add. 0.4% IS.4g 1]I
SMS. 70 ppm 0.28 g j

I s aii s i  j
Colours»(egg yellow)

i.. ■ ■ ■■ ■* ■■ ■ — — * ■ ■ ■
■—* * -  * 1

04 g ji
l Water. —~ SllSg !
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Table 3.3; Formula C for Banana RTS (Sample no: 245)

Rem.
f —.. , ,

% value. Amount
j Fruit ;

----------- .—,-------_-------
5% 200 g  |

Sugar. 18% 704 g ]
Ci tric acid. | 0.5% 1 19.4 g |

SMS. 1
____________________

70 ppm 0.28 g
Salt | — Sg,

j Colours,(egg yellow) 0.1 g
Water.

^ ---------------
—  ~i 3071 g j

Ingredients are mixed and stirred until they completely dissolved and the juice was 

Jittered through a net cloth.

3»3<6* Filling and sealing.

The banana fruit drink was filled into cleaned and washed bottles and they were sealed 

air tightly by a hand sealer.

3.3.7. Pasteurization.

The sealed bottles were pasteurized at the temperature of 90°C in a water bath and 

cooled into room temperature.

3.4. Sensory evaluation test.

One week after the preparation of RTS banana drink, sensory evaluation test was 

conducted for three samples, 25 untrained panelists were participated.

A hedonic scale rating test was used to measure (he degree of pleasurable and

^dislike extremely**.
Sensory evaluation was conducted for testing the flavour and acidity of Che
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3.5. Microbiological quality of the product

After preparation o f final product initial microbial quality of (he product was evaluated. 
For that Yeast mould count: and Total bacterial count was measured.

•  Potato dextrose agar (PDA) medium was used for the determining the mould 
and yeast: count.

• Nutrient agar medium was used for determining the bacterial count.

• Used apparatus arc,

Autoclave 

Petri dishes 

1 ml Pipettes 

Conical flasks 

Incubators 

Analytical balance 
Water bath 

Bunsen burner

3*5.1. Determining the Yeast and mould present In the sample.

Agar medium was put into n conical flask closed the orifice by cotton and covered with 

an aluminium paper. Then it was autoclaved (20 min. in 121°C under lSIbfin2) After that 
PDA was added to all Petri dishes and l ml of fruit samples was added.

3.5.2. Determining the bacteria! count present In the samples.

Nutrient agar medium was sterilised by using an autoclave and added to Petri dishes. 

(15 ml for one plate) Fruit juice samples were mixed well with nutrient agar separately. 
Then Petri dishes were placed at 3S*C for the growth o f  bacteria.
AU microbiological tests were done In aseptic conditions,
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CHAPTER 04
RESULTS AND DISCUSSION

4.1. Results

After statistical analyzing of the results of sensory evaluation test, following results 

were obtained for each characteristic feature of samples.

Tabic 4.1; Results of sensory evaluation test

Table 4.2; Results of the microbial quality tests. (Yeast and Moulds)

No. of colonies present (Yeast and Moulds) i



Table 4.3: Results of the microbial quality tests. (Bacteria)

4,2. Discussion.

4.2.1. Production process.

Raw materia is for the process (Banana fruits) should be in good duality and well 

ripened, it is important to maintain the proper sanitation practices during the production 

process.

As fruit is ripen, starchy components and other complex components are 

broken down into simple compounds. It is beneficial for the clarification process of
i

Alter peeling and cutting, fruits should be treated with 0.1% SMS solution. It 

ts important to reduce the occurrence of browning react ions in fruits.

^ Pulping is important; to extract the fruit components to the juice. The purpose 

of healing juice alter pulping is to further extraction of fruit constituents to the juice. It 
was done at the temperature o f 80°C in a water bath.

Stainless steel sieving equipment was used for (he sieving operation. To calculate the 
fruit content of the final product, we should know the weight of the in filterable fruit 

parts (fibrous and starchy components) in the sieve. So, initial weight of the sieving 

equipment should be measured before (he process,

We should keep the juke for adequate time period (about l  hour) for proper 

precipitation of large fruit parikte&
After final clarification* we sbouldknow the total weight o f fruit component* 

which was removed during the eterifkation process,



During the production process, Sugar, Citric acid, SMS, Salt and Food colours 
were added. Sugar is used as a sweetening agent and citric acid plays a large role in the 

product.

• It adjusts the pH and acidity of the product

• Stabilise the product

• Prevent cloudy precipitation.

•  Inhibit oxidation.

• Eliminate the microbial activity of the product.

Smalt amount of egg yellow colouring was added to (he product for enhancing the 

attractive colour of the product. Salt provide the appropriate salty taste for the final 

product
Sodium metabisulphate (SMS) is used as a permitted preservative agent. It inhibit the 

growth of yeast, mould and aerobic bacteria and also prevent the browning of fruits due 

to enzymatic reactions. The equilibrium of SO* depends both, on the pH of the food and 

other reactive species present in food, such as free carboxyl groups in sugar or 

disulphide groups in proteins. The antimicrobial activity of SO2 is due to undissociated

HSOj.
Finally Suit drinks are again preserved by pasteurization. It is relatively 

mild treat treatment, usually performed below 100°C , which is used to extend the shelf 
life of fruit drinks. 11 preserves fruit drinks by inactivating the enzymes and destruction 

of relatively heat sensitive micro organisms (non spore forming bacteria, yeast, mould). 

But causes minimal changes in the sensory characteristics or nutritive value of (he food.

42.2, Sensory evaluation,

After statistical analysis of the results of sensory evaluation test, sample (3&7) shows 

highest sensory quality comparing to other two samples. It contains sugar content of 

(!7°6) and acidity o f (0,4*0),

Sample (245) shows lowest sensory quality comparing to other two samples. II contains 

sugar content of (18 *0) and acidify of (O.SS)
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Sample (425) shows intermediate sensory quality comparing to other two samples. It 
contains sugar content of (16 %) and acidity of (0.3%).

So, above results shows that the sample (387), having (he sugar content of (17%) and 

acidity of (0.4 %) is the most suitable and consumer acceptable sample among three 

samples.

4.2.3. Microbial quality of the product

According to initial microbial count, it shows that the initial product is in microbial safe 

level. Even four weeks after processing, microbiological aspects are within the range of 

SLS stands of RTS fruit drinks.

4.3. Cost evaluation of the product 

Total expenses: (In rupees)
Banana fruit 75.00
Sugar 70.00

Bottle caps 10.00

Preservatives and other miscellaneous 20.00

l*o of drink bottles prepared 25

Production cost per one bottle 7.00

4*4. Final conclusion.

The production cost k  desirable for the manufacture. But (here are some problems 
associated in the production process.

* II is very difficult to impart the palatable banana flavour to the product

• Final yield o f the product is very low. We have to remove higher amount o f fruit 

content during clarification process.

So* RTS banana Bui! drink is not much suitable as a competitive; marketable product,



CHAPTER as
AiYW

During clarification, we siphoned off the juice and remove the precipitated fruit 

particles, So, reduction of final yield 1$ caused during the heat clarification method. 

Therefore, if we ore possible to carry out: the enzymatic clarification method (using 
peetolyric enzyme) it is more successful.

The complex pectin components present in fruit juice arc broken down into simple 
components by enzymes and they are filterable. So, higher amount of fruit content can 

be utilized for the production. Then we can increase the yield of the product:.

• Enzymatic clarification method may impart the banana flavour also. After

broken down the complex fruit particles, flavour constituents which are present 
inside (he tissues also be released to the fruit juice.

These flavour constituents may impart the typical banana flavour.

• Shelf life evaluation of the product should be continued further.

•  If it is possible to produce a byproduct such as banana jam by using the

removing banana pulp, it is more profitable to (he producer.
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Appendix X

Instructions for sensory evaluation test

(1) . Ask judges not to smoke* consume chewing gums* eating and drinking at least 
30 minutes before tasting Because these factors can affect tasty feelings of judges.

(2) . Ask judges to forget everything, which they know about the sample 

preparation and ingredients used. Because it: can affect the ranking

(3) . Before start the tasting and in-between the tasting two samples, ask panelists to 
eat: piece of Cream Cracker biscuit and drink some water. They can neutralize 

mouth from other tastes.

(4) , Tell judges to examine the sample bottles to get: real idea about thickness* 

colour like characteristics.
(5) . Panelists are asked not to talk with other panelists and not to look their ballot 

papers.
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Appendix II

Sensory evaluation sheet:

• Product; Ready To Serve Banana fruit drink.

• Indicate how much you like or dislike each sample after tasting. 

» Assess the samples individually:

• Give numerical values to rank the samples.

« Rinse your mouth with water after tasting each sample.

Point scale Points
Like e x t r e m e l y ---------- -  9
Like very1 much •----- --- 8

Like moderately ---------- -  7
Like slightly ---------- -  6

Neither likes nor dislikes— -  5

Dislike slighity ------ — -  4

Dislike m o d e ra te ly ---------- -  3
Dislike very much -------- ...— o

Dislike extremely — —- -  1

Sensory aspects:

Parameters ]

i
. ___ .... |

Sample numbers

425 j
i

387
■ ■ ■ ^  *  1 — ■ 

245

Flavour )
L . . .  . .  ......... i

■s

________________ ii—*-------— ---------------- * — -----------

|( Acidity j Ii i
.. — — ~ - ■ - - ' J

H1
Overall acceptability

!j
(colour, viscosity*j appearance)

U--------- --------------------------------------------------

j

i
r

—-----------------------------

i
]i
i

I L1iI
»

■ ■ ■ ■ ■ ^ ^

'1
111
r

■ -  ■ ■ - ’ -------*

» Comments:
*

• Date:

♦ Name:



• Initial chemical Analysis of fruit Juice.

Titrable acidity a  Mol.wt of Malic acid Reo.
1000 * Vol. of sample

* Molecular wt of Malic acid «* 67.03 g

♦ Req.V ofNaOH °  4.5 ml

♦ NaOH Con0 ° 0 .IM

• Vol. of sample a  10.0 ml

Appendix IIT.

T .A ,^  67.03 *» 4.4 «  100
1000 *10

~  o .3 n  is

* Initial brix value of fruit ju ices 8?o



Appendix IV,

♦ Development of formula:

First, decide the quality parameters of Nectar, which is going to be prepared, 
g.g,: If  It is os follows;

Fruit content 10%
Sugar content

\9
SMS level

1 % 
70ppm

If we take 10 Kg of fruit
So* if lKg of Suit

After clarification, 
Measure Die Brix value 
Means,
Fruit: 100 Kg contain 
$0, Fruit 1 Kg contain.

In nectar*
Sugar content should be

Nectar lOOKg contain

So, neetarlO Kg should contain

It Is

Required Cane Sugar amount 
It 1$ considered ns 
If measured titrable acidity is b %  
Acidity in 1 Kg 
In nectar,
Acid level should be

100 Kg nectar should contain 
So, nectar 10 Kg should contain

Have to add

I t  is consid ered as

Can obtain 100 Kg nectar 
Can obtain 10 Kg nectar

If it is a %,

a Kg of natural sugar 
a /100 Kg of natural sugar

18 %

* 18 Kg of sugar

-18JL12
100
-  1.8 Kg

1.8 -< • / 100) Kg
X

b 6 1.00 Kg (naturally)

1 %

I Kg acid
1 1 0  Kg

1 - IL Kg 
10 100

> V

water volume v m m (Total nectar volume * Fruit *■

tlO-CI -X * V )]
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Formula can be developed as follows;

© Fruit juice —------ r-l.SK*
© Water —--------Z Kg
©Sugar —----- - X K *
©Citric acid —--------YKg
©SMS —--------0.7 g
© Colours
© Flavours
©Salt
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