CHAPTER |

INTRODUCTION

In case of carbonated powder soft drinks it isiclifft to maintain the shelf life.
Because if normal Sodium Bi Carbonate is usedaittgewith citric acid and produced
carbon Di oxide gas in packet. This cause the swgetif packed and then burst it. So
it is must to keep away Sodium Bi Carbonate frotriccacid. But without Sodium Bi
Carbonate it is impossible to produce fizz in cakpowder soft drinks. So it should
be maintained properly that Sodium Bi Carbonateukhoot react with citric acid
until the powder soft drinks is dissolved into thiater. For that reason the Sodium Bi
Carbonate was encapsulated. Sodium Bi Carbonateem@psulated by using spray
dryer with an emulsion. After encapsulation it ddad into powder soft drinks with
citric acid for producing fizz. Different flavourgabowder soft drinks were prepared.
The proper encapsulated Sodium Bi Carbonate givelwa fizz gradually like as
coca cola, 7up, sprite etc. The more gradually diaa the more the taste of that

powder drinks both in case of taste and flavounguth feel.

Encapsulation is a process to entrap active ageittsn a carrier material (wall

material) as encapsulation product can be protdobad moisture. The substance that
is encapsulated may be called the core materialatiive agent, fill, internal phase,
or payload phase. The substance that is encapgiatcalled the coating, membrane,
shell, carrier material, wall material, capsuleteexal phase, or matrix. Sodium Bi
Carbonate (N#£0s) was used as the core material and carbohydraterialawas

used as the shell material. Spray dryer & Fluid bedting machine was used in

production of encapsulated Sodium Bi Carbonate.

Powder soft drinks are defined as the powder formkd that is added in proper
amount of water and mixed properly and then drin&si instant drinks. In case of
carbonated powder soft drinks must be producedocalls oxide gas likes as 7up,
Sprite etc. In case of that carbonation is diremted using inert of high pressure
carbon Di oxide gas into bottle. But in case of dewsoft drinks it cannot be done.

So Sodium Bi Carbonate was used in powder sofkdtior carbonation.
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Different flavoured carbonated powder soft drinksde prepared such as Lime
flavour; Cola flavour; Orange flavour; Energy flawvetc. The more the using
Sodium Bi Carbonate the more the fizzing. Finalysory evaluation was done to
understand that which one is better taste and ffimring. All Quality control tests
also conducted to ensure the safety of the prodact ingredients used for the
production of powder soft drinks related to it. Ttest report was maintained the
BSTI standard of Powder soft drinks (BSTI (2007§tSbrinks Powder (BDS
1586:2007) First revision, p.3)

Many Companies in Bangladesh tried to produce the powder as their own
methods and patters. But they have failed and k@ to import it from Australia
and USA. Three types of carbonated powder drink®weepared such as; i) Energy
Powder soft drinks; ii) Cola Powder Soft Drinks ®ENO powder soft drinks. For
producing gas in powder drinks encapsulated Sodu@arbonate was mixed with it
to produce fizz (Carbon Di oxide gas). In aboveyBes of carbonated drinks the
Energy carbonated drinks was better than other Because it is almost similar to
benchmark Indonesian powder soft drinks. Also thastare content is much lower
than the other drinks as the less moisture the mood the product in case of powder
soft drinks. In Bangladesh people are habituated varbonated ready to drinks such
as Coca Cola, 7 up etc. But people are also habdwsith powder type drinks like as
TANK and most people also like to consume powderkdr In market the demand of

powder drinks is also high because of its shedf ifase of carrying, taste etc.

The first carbonated powder drinks in Bangladeshkatawas SHARK and most

people were interested to it and liked to consulBw.after certain time the packets
were swelled and burst because they did not useapsnolated Sodium Bi Carbonate
and the result is the SHARK was banned later froanket as their fault. Because of
high cost they did not used encapsulated Sodiu@aBbonate and they paid a heavy
price for it. After that some companies were prappcarbonated powder drinks and

imported fizz powder.
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As now the demand of carbonated powder drinks gb lihe author had developed

some different flavoured carbonated powder drinks veell as also produced

encapsulated Sodium Bi Carbonate for that. Sottietysvas done on the basis of the

following objectives such as

i) To encapsulate the Sodium Bi Carbonate to avoidtimgr of packet containing
powder soft drinks.

i) To manufacture three types carbonated powder softslusing different kinds of
flavours.

iii) To analyze the Physical & Chemical characteristit&ncapsulated Sodium Bi
Carbonate & flavoured carbonated powder soft drinks

iv) To observe the shelf life of flavoured carbonatedger soft drinks.
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CHAPTER Il

REVIEW OF LITERATURE

2.1 Encapsulation

Approximately 30 years ago, encapsulation processes developed. It involves the

coating or entrapment of a pure material or a métunto another material. The

coated or entrapped material is usually a liquiddaun be a solid or gas. This material
is also known as the core material, actives,ifiternal phase or payload. The coating
material can also be called the capsule, wall nzdtenembrane, carrier or shell. The
purpose of encapsulation is to protect its contéota the environment which can be

destructive while allowing small molecules to passand out of the membrane.

Natural examples include birds’ egg shells, plaagds, bacterial spores, skin and

seashells.

Early versions of microcapsules were impermeabtevegre broken apart, most often
by mechanical means, for the inner ingredientseimolme active. Examples included
controlled release of flavours and aromas, perfuihesys, detoxicants, fertilizers and
precursors in textiles and printing (Seiss & Diyi#981). Enzymes, plant, animal or
microbial cells could be encapsulated to allow salbss to enter the membrane and
products to leave. This concept was instrumentathan development of artificial

kidneys since detoxifying enzymes could be placedemi permeable membranes
(Chang, 1978) and performs the function of the &drNylon membranes have been
used by Desoize (1986) to encapsulate and crdsslizymes such as casein and
pepsin. Examples of enzyme encapsulation includlee jelarification with pectin

esterase, sucrose inversion by invertase and mdéguation with rennet (Lee, 1996).

An important bacteria used in the industry, laeitd bacteria, was first immobilized
in 1975 on Berl saddles arldactobacillus lactis was encapsulated in alginate gel
beads years later (Linko, 1985). Seiss and Divi®@81) suggested that immobilized
lactic acid bacteria could be used to continuoysilyduce yoghurt. However, the
alginate beads of. lactis susp.cremoris leaked large quantities of cells. Other
membranes such as poly-L-lysine, nylon to coainatg beads have also recently

been examined (Larisch, 1990) but did not show mmgrovement in lactic acid
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production as compared to free cells.

Encapsulation involves the incorporation of variengredients within a capsule of

approximately 5 to 300 micron in diameter (Lee, @99 he capsule can be made of
sugars, gums, proteins, natural and modified pobfsarides, lipids and synthetic
polymers. The advantages of encapsulation inclugderaved flow properties and

easier handling since they are solid instead afidiqStability of the encapsulated

material can be improved due to protection fromstwe or heat.

Encapsulation can be of many different forms suela aimple membrane coating, a
wall or membrane of spherical or irregular shaedultiwall structure with walls of
the same or varying compositions or numerous cwigsn for many years, this
technique has been used in the pharmaceutical tydies time-release, enhanced
stability of formulations and flavour masking. Rregtion drugs, over-the-counter
drugs, vitamins and minerals have been encapsulBiedefore, these applications, in

addition to many others, would be useful in thedfandustry.

Applications have been slower in increasing siheetéchnique was thought to be too
expensive and highly specific. However, since potida volumes have increased
and more cost-effective preparation techniques raaterials have been developed,
the number of encapsulated food products has gignify increased. Microcapsules
can improve nutrition since the extensive storaigmany products can result in the
loss of nutritional value by enabling the additioh oxidation-sensitive vitamins,

minerals and proteins to various products.

Now a days the powdered materials encapsulatianci®ased because it increase

shelf life and sometimes necessary for stoppinges@action instant.

2.2 Sodium Bi Carbonate

Sodium bicarbonate is a chemical compound with fitrenula NaHCQ. It has a
slightly salty, alkaline taste resembling that afshing soda (sodium carbonate). It is
a component of the mineral natron and is foundodliesl in many mineral springs. It
is among the food additives encoded by the Europdaion, identified as E 500.

Since it has long been known and is widely used,ghit has many related names
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such as baking soy bread soda, cooking soda, didarbonate of sod("Physical
Constants of Inorganic Compounc¢ CRC Handbook, p. 4-85.)

NaHCG; may be obtained by the reaction of carbon dioxidéh var aqueous
solution ofsodium hydroxid. The initial reaction producesdium carbona:

CO, + 2 NaOH— N&,C0Os + H,O

Further addition of carbon dioxide produces sodmcarbonate, which at sufficient
high concentration will precipitate out of soluti

Na&CO; + CO, + HO — 2 NaHCQ

Commercial quantities of baking soda are also preduby a ‘milar method: sod
ash is dissolved in water and treated with carb@xide. Sodium bicarbona
precipitates as a solid from this mett

Na,CO; + CO, + HO — 2 NaHCQ

*NaO_ OH

T

O

Fig No 2.1:Sodium BiCarbonate Fig No. 2.2:Chemical structure of SBC

In the presence of water, citric acidsHgO;] and sodium bicarbonate [NaH(] (aka
baking soda) react to form sodium citrate ;CsHsO;], water, and carbon dioxic
[CO,] (Goldberg, Robert N.; Kishore, Nand; Lennen, RebaédcdThermodynamic
guantities for the ionisation reactions of buffersvater* CRC Handbook. pp. 7-13).
CeHsgO7 + 3NaHCQ = N&zCgHs07 + 3H,0 +3CQ

2.3 Encapsulation Proces

Many encapsulation proces are based on making first droplets of the actinegéis,
liquid or powder form) and these droplets are sgbeatly surrounded by carri
material in a gas or liquid phase via different gibg-chemical processes. T
preparation of melt extrudates, Isomes, inclusion complexation technologies,

the use of natural encapsulates like yeast celibinfie the exceptior



To encapsulate Sodium Bi Carbonate the best teagpas Spray Drying. Fluid bed
coating is also can be used. (International Joush&bod science & Nutrition1999
May;50(3):213-24.)

Encapsulation involves the incorporation of foodredients, enzymes, cells or other
materials in small capsules. Applications for tieishnique have increased in the food
industry since the encapsulated materials can beegied from moisture, heat or
other extreme conditions, thus enhancing theiriltialand maintaining viability.
Encapsulation in foods is also utilized to maskwdaor tastes. Various techniques
are employed to form the capsules, including smhayng, spray chilling or spray
cooling, extrusion coating, fluidized bed coatitigpsome entrapment, coacervation,
inclusion complexation, centrifugal extrusion aradational suspension separation.
Each of these techniques is discussed in this wevie wide variety of foods is
encapsulated--flavouring agents, acids bases, icatif sweeteners, colourants,
preservatives, leavening agents, antioxidants,tageith undesirable flavours, odours
and nutrients, among others. The use of encapsualdtr sweeteners such as
aspartame and flavours in chewing gum is well knoWwats, starches, dextrins,
alginates, protein and lipid materials can be eygdoas encapsulating materials.
Various methods exist to release the ingrediermm fthe capsules. Release can be
site-specific, stage-specific or signalled by chemmn pH, temperature, irradiation or
osmotic shock. In the food industry, the most commeethod is by solvent-activated
release. The addition of water to dry beveragesake mixes is an example.
Liposomes have been applied in cheese-making,tané in the preparation of food
emulsions such as spreads, margarine and mayonisaseleveloping area. Most
recent developments include the encapsulation ofld¥an the areas of controlled
release, carrier materials, preparation methodssavektener immobilization. New
markets are being developed and current researcinderway to reduce the high
production costs and lack of food-grade materisige(national Journal of food
science & Nutrition1999 May;50(3):213-24.)

2.3.1 Spray Drying
Spray-drying is one of the oldest processes to pmutate active agent. It is so
common in foods that it is not always perceivecaasencapsulate, e.g., aroma in a

spray-dried form. Spray-drying of active agent ésnenonly achieved by dissolving,
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emulsifying, or dispersing the active in an aquesolution of carrier material,
followed by atomization and spraying of the mixtunéo a hot chamber (Barbosa-
Céanovas et al. 2005; Gharsallaoui et al. 2007)ifdguhis process a film is formed at
the droplet surface, thereby retarding the largdiva molecules while the smaller
water molecules are evaporated. Optionally, one alsgy spray-dry active agent in
organic solutions like acetone or ethanol; howewbrs is used much less for

environmental and safety reasons (which also iserélae costs).

Spray-dryers in the food industry are usually atng the in feed with a high-
pressure nozzle or centrifugal wheel (also caltedry atomizer) and operate with a
co-current flow of air and particles to give minintwverheating of the particle. This
latter is important if the contents are heat sesgsidr somewhat volatile (as is the case
with aromas). However, co-currently dried partickes likely to be more porous than

ones prepared in the counter-current mode.

The size of the atomizing droplets depends on tnace tension and viscosity of the
liquid, pressure drop across the nozzle, and thacite of the spray. The size of the

atomizing droplets also determines the drying tand particle size.

The temperature of the droplet surface correspatdmy point in the dryer to the
“wet bulb” temperature of the gas phase surrounthegdroplet as long as the particle
surface is wet. The wet bulb temperature undedstahspray-drying conditions is of
the order of 50°C. By controlling the air-inlet tperature (typically 150-220°C), the
flow rate, the feed rate, the feed temperature, ermporative cooling, it should be
ensured that the droplet temperature never excE@fC. This temperature might be
indicated by the air outlet temperature, whichyisidally 50—-80°C. The larger the
spray-dryer, the longer the residence time of #migle in the dryer (typically 5-100
s) and hence the larger the maximum size of thplei®that can be dried. Atomizing
nozzles are usually mounted to spray downward, itbig also possible to spray
upward like a fountain, which permits somewhatdargroplets to be dried because of

the larger residence time of the droplet.

During the drying process a film is formed at thepdet surface and the concentration

of ingredients in the drying droplet increasesaklin a porous, dry particle is formed.
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The carrier material used should meet many critexiech as protection of active
material, high solubility in water, molecular weigtglass transition, crystallinity,
diffusibility, good film forming properties, goodwmulsifying properties, and low costs
(Gharsallaoui et al. 2007). Examples from literatunclude natural gums (gum
arabic, alginates, carrageenans, etc.), proteiasy(ghroteins, soy proteins, gelatin,
etc.), carbohydrates (maltodextrins and cellulosgvdtives) and/or lipids (waxes,

emulsifiers).

Conventional spray-dried encapsulates release #utive agent immediately upon
addition to water (which may also depend on thegity of the particles). However,
recent introductions of more hydrophobic and/orssftinked carrier materials may
provide a more gradual release upon dilution inewaExamples of these are

denatured proteins, cross-linked proteins or clioggd biopolymers.

For many applications, larger particles than thpseduced by spray-drying (in
general about 10-150 mm) might be desirable. Thighinbe achieved by
agglomeration or granulation (Barbosa-Céanovas .e2@05; Ortega-Rivas 2005). In
general, this can be achieved in any equipmenttingeagandom movements. An
option is fluidized bed spray granulation (alsoladlspray-bed-drying), in which a
spray-drying step is followed in one or two stegsabsecondary agglomeration step
in a fluid bed (Fuchs et al. 2006).

Another option is to spray-dry onto another campewder (Fuchs et al. 2006). In both
cases, the spray-dried particles are not fullyddaéer the first stage, and therefore
remain sticky to facilitate agglomeration during teecond phase. Alternatively, a
binder solution (e.g., water) can be sprayed onteder particles during high shear or
tumbling (Litster 2003; Barbosa-Canovas et al. 2005in a fluid bed (Uhlemann et

al. 2002; Barbosa-Canovas et al. 2005; Ortega-Ri088s).
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Fig No. 2.3:Spray Dryer

2.3.2 Fluid Bed Coating

Fluid bed coating is a technique in which a coatingpplied onto powder particles in
a batch process or a continuous set-up. The popatticles are suspended by an air
stream at a specific temperature and sprayed witt@nized, coating material. With
time, each patrticle will be gradually covered eviéme it is in the spraying zone. The
coating material must have an acceptable visctsignable pumping and atomizing,
must be thermally stable and should be able to forfiitm over a particle surface. In
general, 5-50% of coating is applied, dependingthen particle size of the core

material and application of the encapsulate.

The coating material might be an aqueous solutiocetiulose derivatives, dextrins,
proteins, gums and/or starch derivatives, and Yaparation of its water content is
then controlled by many factors such as the sped®, the water content of the
coating solution, the air flow, the humidity of tlaér inlet in the chamber, and the
temperature of the coating solution, atomized airjy the material in the chamber
(Dewettinck and Huyghebaert 1999; Guignon et ab220eunou and Poncelet 2002,
2005a). Often a so-called Wiirster set-up is usedhich the coating is sprayed in an
inner column from the bottom .The air flow rateyipically 80% in the center flow in

the inner column and 20% in the periphery, whicimds the powder particles into
circulation. This increases the drying rate anduced agglomeration. The bottom
spray reduces the distance between the powderhendrops of coating solution,

thereby reducing the risk of premature drying &f tloating.
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Alternatively, a molten lipid can be used as a iomatnaterial which can be either
applied from the bottom or the top .Examples atlspused is hydrogenated vegetable
oils, fatty acids, emulsifiers and/or waxes. Carestie taken to prevent solidification
of the lipid before it reaches the powder. This mhige done by heating not only the
storage vessel from which the molten lipid is pudthpeut also the line, the nozzle,
and atomizing air. Once in the chamber, the ratearfgealing (solidification) is
controlled by the application rate and the coolatgt air (often 10-20°C below its
melting point). Product temperature too close ® mhelting temperature of the fat
may result in sticky particles and thus agglomeratiAt lower product temperature
the congealing might occur before complete sprepdmthe coating might contain
defects and pores.

The particles to be coated by fluid bed should ligelae spherical and dense, and
should have a narrow particle size distribution awbd flow ability. Spherical

particles have the lowest possible surface areaeamdre less coating material for the
same shell thickness than no spherical ones. Stdgps could damage the coating
during handling. Fine and low-dense particles migle the risk of accumulating on

the filter bags in the top of the machine.

In general, applying a coating to make the powderenresistant to humidity. If

desired, more than one coating can be appliedepdivders.

Exhaust filter

Pellet
Expansion Chamber

Wurster insert
Pellet movement

Coating spray

Coating gun nozzie —— —

11 11
| B | | B |
Inlet air (Auidizing /drying)

Fig No. 2.4:Fluid bed coating machine
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2.4 Powder Soft Drinks

There are different powder soft drinks in world keir About 100 years ago the
powder soft drinks was innovated in Indonesia. Dgyday it worldwide expanded,
now this available in Bangladesh such as Tang, i@aal Rasna, shark etc. are
global products and C-vita, Vita-C, Glucose, Pragte are the local products in our
country. Worldwide found only one carbonated powagmmedicine which is ENO.
This product is manufacture by “gsk”. This is natod product the gsk always
marketed it as medicine.

Tang was famously used by some early NASA mannadesflights.when Mercury
astronaut conducted eating experiments in orbilghaas selected for the menu, and
was also used during some Gemini flights (John GE6P). A NASA engineer
working on Gemini explained how and why it was ugesraphrased).

"There was a particular component of the Gemim §tipport-system module which
produced HO (water) among other things. This was a byprodafca recurring
chemical reaction of one of the mechanical devameghe life-support module. The
astronauts would use this water to drink duringrtBpace flight. The problem was,
the astronauts did not like the taste of the whtrause of some of the byproducts
produced, which were not harmful of course. Soy tidded Tang to make the water

taste better."

The fast-acting effervescent fruit salts, usedraargacid and reliever of bloatedness,
(ENO) was invented (James Crossley Eno 1850sphdtdales of nearly £30 million,
with its major markets being Spain, India, BraMputh Africa, Malaysia and

Thailand. It is frequently used as a substitutebfting powder.

As of the summer, 2010, GSK made the decision thdraw ENO from the UK
market. (Info from GSK UK marketing on enquiringetitly as to the difficulty on
purchasing ENO.

This leaves a major gap in the UK market for a pobaf this nature as its primary
competitor, Andrews, contains 2.1g of sucrose parrieasure, making it unsuitable
for diabetics. Other effervescent alternativeshsag Resxolve, contain Paracetemol -

unnecessary when you have a simple stomach upaet. @vn branded alternatives
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type 'fruit salts' from Boots and Superdrug allte@m sucrose, with the result being a

sweet sugary taste compared to the historicallgdabed "refreshing zing" of Enos.

2.4 Powder Soft Drinks Beverage

A drink mix, or powdered drink mix is a processedd product, a powder designed
to mix usually with water to produce a beverageemdsing fruit juice or soda in
flavor. These are made with sugar, or sold unsweetethe products are often made
with artificial sweeteners such as aspartame, ksgacyclamates or saccharin and
often include flavors and colors. Some of the potslunclude vitamins or other
nutrients. The products are variously marketed hitddeen, athletes, bodybuilders,
dieters, or as a vitamin supplement. Some brareey sold as drink mixes, while
some beverage companies produce powdered verditimsiroproducts.

(“Tang breakfast drink"Spokesman-Review. (Spokane, Washington). Febriary
1960. p. 27)

Carbonated powder drinks are new trend now daysis Iltmade with using

encapsulated Sodium Bi Carbonate also called fizeder.
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CHAPTER 1lI

MATERIALS & METHODS

3.1 Encapsulation of Sodium Bi Carbonate
3.1.1 List of instruments

a. Balance

Sieves

Spray Dryer

Mixture Machine

Air conditioner

-~ ® o o o

Dehumidifier

Moisture analyzer

J @

Packaging machine

3.1.2 List of raw materials

a. Sodium Bi Carbonate ( Beverage Grade)
Encapsulating material

Starch

Water

a o T

3.1.3 Information of raw materials

3.1.3.1 Sodium Bi Carbonate

Sodium Bi Carbonate is a white material that redeearbon Di oxide when reacts
with citric acid. It is white granular powder. TiH&odium Bi Carbonate must be
supreme grade else it will give a bad aroma whaaotsewith citric acid. The moisture
of sodium carbonate will be less than 0.5.Sodiunc@bonate was imported from

Turkey.

3.1.3.2 Encapsulating Material

Carbohydrates comprise more than 90% of the drnsrofall biomass and more than
90% are carbohydrate polymers — polysaccharideesd&hnatural homo- and
copolymers are composed of sugar residues andéir dierivatives. Many native

polysaccharides contain a small percentage of ¢geepéisidues remaining from their

Page | 14



biosynthesis. However, these are normally removednd processing. Native
polysaccharides are of enormous varieties. Moredkey also form valuable sources
for chemically modified materials, thus expandihgit applicability and usefulness.

Overall, polysaccharides are of tremendous ecorairmgportance.

Different types of encapsulating material are akdé in market. But to use in spray
dryer the most effective material is Encapsulatedahydrate material premix 2.Its
best properties is that when it is heated it neglid when dried it release quick water.

It is also most readily soluble in water.

Table 3.1: Materials suited for encapsulation

Origin Carbohydrate Protein Lipid
polymer
Plant Starch Gluten (corn Fatty acids/alcohols
Derivatives Isolates (pea Glycerides
soy)
Cellulose Waxes
Derivatives Phospholipids
Plant exudate
Gum Arabic
Plant extract
Galactomannansg
Microbial/ani Xanthan Caseins Fatty acids/alcohols
mal
Gellan Whey proteing Glycerides
Dextran Gelatin Waxes

3.1.3.3 Starch

Starch is a polymeric carbohydrate consisting ofaege number of glucose units

joined by glycosidic bonds. This polysacchariderisduced by most green plants as
an energy store. It is the most common carbohydnateiman diets and is contained
in large amounts in staple foods such as potatdesat, maize (corn), rice,

and cassava.

Pure starch is a white, tasteless and odorless guott is insoluble in cold water or
alcohol. It consists of two types of molecules: linear and helical amylose and the
branched amylopectin. Depending on the plant, stgemerally contains 20 to 25%
amylose and 75 to 80% amylopectin by weight. Glgrggthe glucose store of
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animals, is a more branched version of amylopedtinncreases the strength of

encapsulation material.

3.1.3.4 Water
The P' range 7.1-7.3 water should be used .It will giseength the encapsulation

process.

3.1.4 Flow Diagram of Sodium Bi Carbonates Encapsation
The flow diagram of encapsulating Sodium Bi Carliens given below.
Selection of proper raw materials (Sodium Bi CadienEncapsulating material,

Starch water etc.)
|

Weighing of raw materials
ﬁ

S

Dissolve encapsulating material & starch into @-60 degree Celsius) water
>
Put the solution until it looks clear
W

S

Mix Sodium Bi Carbonate into solution
|

Emulsi\(\)'r,l making
I

S

Pour the emulsion into spray dryer (175 degree C)
W
Set specification thi?particle 40-50 mash size
L
Cooling
ﬁ
Check the moisture of final fizz powder (using nis analyzer)
ﬁ

Packaging of fizz powder (In aluminum foil)
I
L?iBeIing
ﬁ
Storing (Air cmditioned room)
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3.1.5 Process Details

3.1.5.1 Raw materials Selection

The raw materials that will be used as per as pleeiication that are required. The
grade of raw materials must be maintained propamnky ensure that the materials are
safe for human body. Must be checked COA before use

3.1.5.2 Weighing of raw materials

Weight all following raw materials as the followingtio:

1. Water: 40 % of coating mixture

2. Encapsulated carbohydrate premix material 2:68%ixture
3. Starch: 2 % of mixture

4. Sodium Bi Carbonate: 150 % of the coating malkeri

3.1.5.3 Mixing
Mix the encapsulated ingredients properly withoodi8m Bi Carbonate. Use 70
degree Celsius hot water for proper mixing. Keep rtiixture until its appearance is

clear. Then mix Sodium Bi Carbonate into the mixaafution and make an emulsion.

3.1.5.4 Pour the emulsion into spray dryer

Place the emulsion into hoper of spray drier anidaeghe specification in the spray
drier machine. Mesh size set 40-50 to obtain propecapsulated Sodium Bi
Carbonate.

3.1.5.5 Cooling

Cool the encapsulated Sodium Bi Carbonate untilpgrature is 20-22 degree
Celsius. Because if the fizz powder is hot the oateapsulated layer will be melt in
presence of humidity. So dehumidifier must be pres¢ room and humidity should
be 38-40%.1t is strictly maintained.

3.1.5.6 Moisture check

Moisture of the fizz powder must be around 0.4B0%4.The moisture is checked by

using moisture analyzer.
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3.1.5.7 Packaging
2 layer aluminum foils was used as packaging nadtdPiackaging was done by using

auto packaging machine.

3.1.5.8 Labeling

The following information must be included in laingj.
1. Name of the product

2. Manufacturing date

3. Expiry date

4. Net weight

5. Used Ingredients name etc.

3.1.5.9 Storage

Fizz powder must be stored at dry place wheredimpérature must be 20-22 degree
Celsius and humidity must be 38-40% for maintaiwper shelf life as it is a powder
type product.

3.2 Preparation of powder soft drinks
3.2.1 List of Instruments

a. Balance

Sieves

Sugar crusher

Powder mixture (Ribbon mixture)
Drier (Electric / Gas)

-~ o 2 o0 T

Air conditioner

Dehumidifier

J Q@

Moisture controlled room

Moisture analyzer
j. Spoon

k. Packaging machine
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3.2.2List of raw materials

a. Crystal Sugar (particle size30 mesh)

b. Permitted sweetening agents ( Aspartame, AcaseHPotassium)

c. Acidity regulator (Citric acid anhydrous)

d. Vitamin (Ascorbic acid / Vitamin-C)

e. Buffering agents (Sodium chloride / Sodium téja

f. Minerals / Anti-caking agents (Tri-calcium phbsye)

g. Carbonating agents (Sodium bicarbonate)

h. Permitted food colour (Lemon yellow colour, Chlate brown colour)

i. Permitted food flavour (Cola Flavour, Lime FlawpEnergy Flavour)

3.2.3 Information of raw materials
The brief description of raw materials has givelobe

3.2.3.1 Sugar

Sugar is the major ingredients of powder soft dsiakd this is used as a sweetening
ingredients. The sugar/sucrose has been foundgétatiform in our local market. But
there is no available size of sugar for carbongi®dder soft drinks, so we need to
reduce the size of crystal sugar by sugar crusheeguire (90 to 100 meshes). The
chemical formulation of sucrose is#8,,0:1; Molecular weight of sugar/Sucrose is

342 gm/mol.

3.2.3.2 Sweetening Agents

Many kinds of sweetening agents used in our couiiny most of the items can not
comply rules and regulations of BSTI “Bangladeshnfiird and Testing Institution”.
Our sweetening agents are Aspartame & Acesulfant@sBiom which is 160 times
sweeter than sugar; this is complied the rulesragdlations of BSTI. An acceptable
daily intake (ADI) of 40 milligrams/kilogram of bgdweight/day was established by

scientists in the Food Directorate of Health Canada

3.2.3.3 Acidity Regulator
There are different types of acidity regulator usedowder soft drinks. Citric acid is
the most common acidity regulating agent in thedfpoocessing world but there is

may uses ascorbic acid (Vitamin-C), lactic acid,limacid and fumaric acid etc.
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These acids are complied the rules and regulatd®BSTI. There is used citric acid
in our project; the chemical formula of citric adsl GHgO;; molecular weight of

citric acid 192 gm/mol.

3.2.3.4 Buffering Agents

According to the rules and regulations of BSTI (B%86:2007)the buffering
agents are used for tuning pH of finished produéss. buffering agents we use
Sodium Citrate, sodium chloride, potassium chlgrete. There is used sodium citrate

as buffering agent.

3.2.3.5 Anti-Caking Agents
There is used Tri-calcium phosphate as anti-cagent, which is used 0.5% on total
batch volume. This is permitted by the BSTI (BDS8@:2007). This is a good of

sources of minerals (calcium).

3.2.3.6Clouding Agents
There is used food grade clouding agents whicleimjited by the BSTI. Food grade

TDO “Titanium dioxide” was used in soft drinks deuding agents.

3.2.3.7 Vitamin Premix

Vitamin premix is a natural premix contain a goadoaint of vitamins both fat and
water soluble. It is added to drinks for the facation. It also increase the moth feel
and trigger the flavor used in carbonated powderkdr In soft powder drinks it is
generally not used. The moisture content of vitapremix should be less than 0.6. It
contains the following vitamins such as

a. Vitamin B1

b. Vitamin B2

c. Vitamin B6

d. Vitamin C

e. Vitamin A

f. Vitamin B12 etc.
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3.2.3.8 Fizz Powder

It is the most important ingredients in carbond®&D. Without it the fizzing will not
be done. It is encapsulated Sodium Bi Carbonaté ricts with citric acid in
presence of water to give fizz (g@as).The moisture of fizz powder must be below

than 0.5.The shelf life of fizz powder is 1 year.

3.2.3.9 Food Colouring

Colouring is the most important part for beveragams; there are two types of
colouring agents such as- Natural and Artificialoco. In this study used some
artificial colour such as- Chocolate brown colobgg yellow colour, Lemon yellow

colour.

3.2.3.10 Food Flavouring
In this study author had used different types a¥dur to increase the test of drinks
such as Cola, Lemon, and Energy flavour accordindpe sense of current market of

Bangladesh. It is permitted by FDA.

3.2.4 Formulations
All formulations are developed byhe author’.

3.2.4.1 Formulation of cola powder Drinks
The formulation of cola powder drinks given belowai table.
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Table No. 3.2:Formulation of cola powder soft drinks

SI. No. | Name of Ingredients gm/sachet %

1 Sugar 1.252 31.30

2 Vitamin Premix 0.200 5.00

2 Aspartame 0.045 1.13

3 Acesulfame-Potassium 0.020 0.50

4 Citric Acid 1.300 32.50

5 Malic Acid 0.100 2.50

6 Tri Calcium phosphate 0.008 0.200

7 Sodium citrate 0.100 2.50

8 Encapsulated Sodium Bi Carbonate 0.700 17.50

9 Chocolate Brown colour 0.045 1.125

10 Cola Flavour 421 015 0.200 5.000

11 Lime Enc. Flavour 424 015 0.030 0.750
TOTAL = 4.000 100.00

Serving size is 4 gm for 200 ml cold water.

Fig No. 3.1: Cola powder soft drinks

3.2.4.2 Formulation of Energy Powder Soft drinks

The formulation of energy powder soft drinks giv@iow in a table.
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Table No. 3.3 Formulation of Energy powder soft drinks

S|l No. | Name of Ingredients gm/sachet %

1 Sugar 8.735 72.792

2 Aspartame 0.05 0.42

3 Acesulfame-Potassium 0.02 0.17

4 Citric Acid 1.80 15.00

5 Tri Calcium phosphate 0.03 0.250

6 Vitamin Premix 0.20 1.667

7 Sodium citrate 0.06 0.50

8 Fizz Powder (Encapsulated Sodium Bi carbonat( 0.90 7.50

9 Chocolate brown colour 126 195 0.005 0.042

10 | Energy Powder Flavour 905 095 0.20 1.667
TOTAL = 12.000 100.00

Serving size is 12 gm for 200ml cold water.

Fig No. 3.2: Energy Powder Soft drinks
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3.2.4.3 Formulation of ENO
The formulation of ENO is given below.

Table No. 3.4 Formulation of ENO

Citric Acid (CA)

Aspartame

Acesulfame-Potassium

Fizz Powder

Tri Calcium phosphate (TCP)
Sodium Chloride (Salt)
Lemon Yellow Colour

Lime Enc. Flavour 424 015
TOTAL =

Serving size is 5 gm for 200ml coldter.

| Nl O O | W N

Fig No. 3.3: ENO Powder soft drinks
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3.2.5 Flow Diagram
3.2.5.1 Flow diagram of powder soft drinks
Receiving raw materials
v
Measure the raw materials according to formulation
(By the calibrated balance)

e
Crushing the Sugar

e
Mix all ingredients by the ribbon mixture

(Except flavour & Treated sodium bicarbonate)

e
v

Spray water for coming appearance
(According to expectation), (as require)

4

Mixing properly

V4
The mixture put in tray

i
Drying

Temperature 60-65°C
N
Cooling

(Under moisture controlled condition)
(Temperature 22-23 °C and Relative Humidity beld\?4)

/
Fizz powder & Flavour mixing
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(Under moisture controlled condition)

e
Packaging

(Under moisture controlled condition)

W
W

e
&

Storage

(At room temperature)

N4
Marketing
3.2.6 Process details
The processing of powder soft drinks is not a diifi process, but this is not easy to
control the require environment for bring qualifyhe total process of powder soft
drinks is described as follows

3.2.6.1 Raw materials
We should collect every raw materials (Sugar, €iatid anhydrous, Ascorbic acid,
Anti-caking agent, Buffering agents, Clouding agerizz Powder, Permitted food

colour, Permitted food flavor etc.) fresh and sqund

3.2.6.2 Weighing

Weight all ingredients according to the formulatiddeighing is most important part
of processing of powder soft drinks. Taste, coldanour and odour etc. everything
was depended on right quantity of the batch voluBewe should ensure the right
guantity of ingredients. Another things is impottdimat, always calibrated balance
should be used for weighing the all ingredients.

3.2.6.3 Sugar crushing
Particle size is the most important for any typepawdered products. As a powder
products sugar particle size should be 30 mesh8S tneshes. Because of that this is

need to dissolve instantly. Crush the sugar bypedrusher.
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3.2.6.4 Mixing
Mixing is another important part of the processifigpowder soft drinks. At this stage
all ingredients will be mixed by ribbon blender fuise accurately except flavour. All

ingredients must be mixed homogenously.

3.2.6.5 Spray water
The water was sprayed in the mixture machine orturexfor getting the appearance
and colour. The water quantity always depends geeed colour and appearance.

The water should be spraying by the spray bottle.

3.2.6.6 Drying

After mixing the mixture put in tray and then setlne drier; Start drying at 60 to 65
°C temperature. When completed 50% drying the méxwill be subverted time to
time. When completed drying it was screened asreguirements. Moisture level

must be reducing up to 0.5%.

3.2.6.7 Cooling

After drying the entire mixture shift to a tempen&t and humidity controlled room.
Temperature and Relative Humidity should have 20E22and below 40%

respectively. Temperature and Relative Humiditytoahng is the most necessary

part of any types of powdered products.

After cooling mix flavour according to formulatiaamder the same condition (Tem.
20-22°C and RH below 40%). Addition of fizz powdsrdone for fizzing of drinks

after mixing into water before consuming. Flavasithe most important ingredients
for powder soft drinks and soft drinks. This is anbing taste and aroma of the
products. There is use special type of powder flavthis is called encapsulated
flavour. There are different types of flavour usedeverage products; e.g. - Lemon
Encapsulated Flavour, Lime Encapsulated Flavoula-Cola Encapsulated Flavour,

Energy Powder Flavour & liquid flavour.

3.2.6.8 Packaging
This product may packed glass jar or aluminum fmid LDP “Low Density

Polyethylene” film etc. The foil packs also callsdchet, sachet quantity or serving
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size would be 4 gm, , 12gm, and 5gm; etc. For eserying water quantity will same
(200 ml). After that this sachet will be fill intox which is contain about 36 sachets.

And by the some boxes make carton.

3.2.6.9 Labeling

After the completing process nutrition facts mem¢id label was pasting on the jar or
bottle. Nutrition facts must be calculated by pmopales and regulation. Must be
followed BPFR’'1976

(Bangladesh Pure Food Rules — 1976)

3.2.6.1 Storing

Every product must be storage during product lighpStep by step. Either
manufacturer hand or distributor or retailer oafinonsumer hand respectively, so we
need proper storage system or condition for thegdpet storing. For the different
types of product need different temperature, humidr different environment. For

carbonated powder soft drinks need room temperatndenormal Relative Humidity.

3.3 Quality Control
Quality control records and reports were maintawét department given below.

3.3.1 By the Quality Control Department
Sample Identification Form
Raw materials inspection report form
Raw materials Exceptions form

Extraneous matter report
In process Q.C Tasting of Powder drinks

Check weight inspection Sheet

v

v

v

v

v' Warehouse inspection report
v

v

v" Mini Survey sheet

v

Quality Control Laboratory report

3.3.2 By the warehouse Department
v' Temperature Recording Chart
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3.3.3 By the mixing & assembly Department
v" Product Formulation & Mixing Direction
v" Raw materials control chart

v' Temperature relative humidity chart

3.3.4 By the Packing Department
v Dalily Size and count Report
v' Daily Production report

3.4 Quality Control Test of Fizz powder
3.4.1 Materials for Tests

a. Balance

b. White paper

c. Microscope

d. Digital Moisture analyzer

e. Stopwatch

3.4.2 Physical tests
3.4.2.1 Appearance
The appearance of fizz powder must be bright whitehould be ensured that there
would not be any brown spot colour on surface. Braslour surface indicates the
burning of fizz powder. It will be checked by plagisome of fizz powder on white

paper.

3.4.2.2 Proper Encapsulation test
The fizz powder was placed on a slide and put tide Helow the microscope to
check the encapsulation was properly done or nioé dppearance of encapsulated

Sodium Bi Carbonate (fizz powder) was observed.

3.4.2.3 Moisture test

The moisture of the fizz powder must be below thdtto ensure 1.5 years shelf life.
For testing moisture 5 gm of sample placed on thtemf moisture analyzer and run
the moisture analyzer. The moisture analyzer \itlvg the reading on its screen. The

procedure is done 3 times to ensure the moistuceptage.
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3.4.2.4 Shelf life test

The shelf life was checked by keeping the finadmais in 3 different conditions .The
conditions are.

1. In presence of high sunlight

2. At normal temperature and atmospheric pressure

3. At 20-22 degree Celsius and 38-40 % humidity

3.4.3 Chemical Test

3.4.3.1 Fizzing test

For measuring fizzing test 1 gm of fizz powder wasghted and 1 gm of citric acid
also weighted, mixed properly. Then took 1 glassvafer and poured the mix into it
which will give a good fizz instant. Then start@t@tch to measure the fizzing time.

The more the slow fizzing the more good the endafisa technologies.

3.5 Powder Soft Drinks Quality Control Tests

For powder soft drinks different test methods amgliad. Such as
1. Physical test

2. Instrumental Test

3. Chemical Test

4. Microbiological Test

5. Organoleptic Test

3.5.1Physical Tests

3.5.1.1 Appearance

Measure the appearance of the products (powder dsofks) in quality control
department by method of (BFF; 2010).This test wél completed visually. For the
appearance test of powder soft drinks, we taken2®pipduct (powder soft drinks) on
a tray. Check granules and fluidity visually of gm@duct (powder soft drinks).

3.5.2 Instrumental Test
3.5.2.1 Moisture analysis
Take 4 to 5 gm sample of powder soft drinks and ithiput in the moisture analyzer,
set the program and press OK button. After 2 mimtibe machine will show result

(moisture content of powder soft drinks). Moistuaralysis done by an infrared
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moisture analyzer; required moisture for powdet dohks is below 1 % (BSTI; BDS
1586:2007).

3.5.2.2 °Brix

Brix is concentration of the sugar in a solution.e Wetermine the °Brix or
concentration of sugar by the instrumental meth&ds.this test required instrument
is refractometer. At first take one serving sam@2, 5 and 4 gm) in a beaker and
dilute with 200 ml water properly. Wash the refaaneter by distilled water and dry
it by the tissue paper. Calibrate the refractombtedistilled water, reading will O
°Brix. Then put the sample on the refractometeteplaee the result and put in the

results table.

3.5.2.3 pH

It is the instrumental test for the sample. Fos ti@ist required a pH meter and final
product (sample in 200 ml water). Sample productipa 250 ml beaker and switch
on the machine. After 5 minutes take reading frammgH meter and put in the results
table.

Acidity or pH is the most important factor for prex self-life. So always should be
careful about it. The pH is determined accordinghethod of BFF (2010).

3.5.2.4 Total Ash content
This method is used to determine ash content id &effs by calcinations. Ash is

considered as the total mineral or inorganic cdneéthe sample.

3.5.2.4.1 Material and equipment
« Porcelain crucibles.
« Crucible furnace.

« Dryer.

3.5.2.4.2 Method

a) Place 2.5to 5 g of dry sample in a crucible ardipht to constant weight.

b) Place the crucible in a furnace and heat at 550?12 hours; leave to cool and
transfer to a dryer.

c) Carefully weigh the crucible again with the ash.
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3.5.2.4.3 Calculation

Total ash content (%) = 100xA-B/C
Where,

A=Weight of crucible with sample
B=Weight of crucible with ash
C=Weight of sample

3.5.3 Chemical Test:
3.5.3.1 Acidity:
For determination of acidity of the carrot juiceeds some sample, some reagent,

some glass apparatus etc. This test is done heasethod of (BFF;2010).

3.5.3.1 .1 Requirements:

e Sample = 10 mi

* NaOH (0.1 N) = As require
* Phenolphthalein (0.1% ) = As require
* Beaker = 2 pcs

» Electronics balance = 1 pcs

* Conical flask = 2 pcs

e Volumetric flask = 1 pcs

e Burette = 1 pcs

* Pipette = 2 pcs

» Pipette filler = 1 pcs

3.5.3.1.2 Equation

Burette Reading Normality of NaOHx Equivalent weight of acict
100
% of Acidity =

Weight of samplex 1000
3.5.3.1.3Titration method
At first take 10 ml sample product was taken inicahflask.
a) Fill the burette by 0.1(N) sodium hydroxide (NaOH)
b) Take 2 (two) to 3 (three) drops phenolphthaleindatbr in the conical flask with

sample product.
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c) Take 0.1N sodium hydroxide (NaOH) from the bureitep by drop into conical
flask until obtained slightly pink colour.

d) Take burette reading (BR) or amount of sodium hyidi® (NaOH) and put in the
table.

3.5.4 Microbiological Tests
3.5.4.1 Total Viable Count
It is intended to indicate the level of microorganiin final powder drinks.

3.5.4.1.1 Required Materials
1. Water bath

2. Incubator

3. Sterile pipettes 1ml and 10ml
4. Dilution Bottles

5. Colony Counter

6

. Sterilizer

3.5.4.1.2 Required Reagents
1.Plate count agar (PCA)
2. Phosphate buffer

3.5.4.1.3 Procedure

1. Using separate sterile pipettes, prepare dedaiihaions of 10", 10% 10° 10* and
others as appropriate of water by transferring dfrdriginal drinks sample to 9ml of
diluents.

2. Shake all diluents.

3. Take 1 ml of each dilution into separate, dwgikc appropriately marked petri
dishes.

4. Add 12-15ml plate count agar (cooled®#3°°) to each plate within 15min of
original dilution.

5. Immediately mix sample dilutions and agar medilnoroughly and uniform by
alternate rotation and back-and-forth motion ofgseon fla level surface.

6. Let agar solidify.

7. Invert solidified Petri dishes and incubate pptignfor 48+2 hours at 36.
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8. After incubation count colonies.

Expression of results:

1. Consider plates containing 25-300 colonies.

2. Calculate the cfu/ml by multiplying the averamint with dilution factor.
No of Bacteria = No of colonies xdilution factorlume of sample added.

3.5.4.2 MPN
The method uses a specified number of test tubstistically predict the number of

organisms present in a sample.

3.5.4.2.1Required apparatus
1. Pipette (10ml and 1 ml)
2. Test tube with cap

3. Incubator

4. Durhams Tube

3.5.4.2.2Required reagents
1. Lactose broth
2. EMB agar

3. Bromocresol purple as an indicator

3.5.4.2.3 Procedure
. 9 test tubes for one sample to be tested wkes ta
. Prepared lactose broth as per the instruction.

. Dispensed 10ml of dissolve broth per test tube.

1

2

3

4. The whole set was autoclaved.

5. Cooled the whole set after autoclaving.

6. Three large and six small test tube in a rake sed up.

7. Label each tube according to the amount of widi@r was to be dispersed to it :
10ml (large 3) , 1 ml (small 3) and 0.1ml (smalkr83pectively.

8. Mixed the bottle of water to be tested by shgidb times.

9. With 10ml pipette transfer 10ml of water to ea€lthe large test tube.

10. With 1ml pipette transfer 1ml of water to eathhe small test tube and 0.1ml(1

drop) of water to last 3 test tubes.
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11. Incubated the tubes at’87or 24 hours.

12. Examine the tubes and record the number ofstubesach set that have 10
percent or more gas or color change.

13. The MPN from the following table

Table No. 3.5 MPN test chart

Tubes Positive I\/ll\lP Tubes Positive N’LP Tubes Positive MPN
10m 1Im 0.1m 10m 1m O0.1m 10m 1m 0.1m
I I I I I I I I I
0 0 1 3 1 0 0 4 2 2 2 35
0 0 2 6 1 0 1 7 2 2 3 42
0 0 3 9 1 0 2 11 2 3 0 29
0 1 0 3 1 0 3 15 2 3 1 36
0 1 1 6 1 1 4 7 2 3 2 44
0 1 2 9 1 1 1 11 3 1 1 75
0 1 3 12 1 1 2 15 3 1 2 120
0 2 0 6 1 1 3 19 3 1 3 160
0 2 1 9 1 2 0 11 3 2 0 93
0 2 2 12 1 2 1 15 3 2 2 210
0 2 3 6 1 2 2 20 3 3 0 240
0 3 0 9 1 2 3 24 3 2 3 290
0 3 1 12 1 3 0 16 3 3 1 460
0 3 2 16 1 3 1 20 3 3 2 1100
1100
0 3 3 19 1 3 2 24 3 3 3 +

3.5.4.3Escherichia coliand Coliform determination

To determine the fecal contamination of the povadét drinks.

Procedure: Here atIstep is to incubate media such as EMB and endp fega
positive presumptive test tube obtained from MPINcése of EMB the mryhylene
blue prevents the gram positive to be growth. Tokifarm will produce nucleated
colony. E-Coli colonies also have the charactessgjreenish metallic sheen .In Endo

agar the Colliform colonies are red and color tineainded area.

3.5.5 Sensory Evaluation Tests

Sensory evaluation was defined by the Sensory Btialu Division of the Institute of
Food Technologists (1975) as " the scientific ¢iboe used to evoke, measure,
analyze and interpret those reactions to chaiatitsr of foods and materials as

perceived through the senses of sight, smell,,temieh and hearing."
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Sensory evaluation involves

* The measurement and evaluation of the sensory pirepef foods

* The analysis and the interpretation of the respoigethe sensory professional
who provides the connection between the internatldvof technology and

product development and the external world of tlaeketplace.

Sensory analysis panels can be grouped into f@esty
* Highly Trained Experts

* Trained Laboratory Panels

» Laboratory Acceptance Panels And

* Large Consumer Panels

3.5.5.1 Highly trained experts (1-3 people)

. Evaluate quality with a very high degree of acuaityg reproducibility.
. Evaluations by experts and trained laboratory

Fig No. 3.4:Sensory evaluation conducting room

Rinse Covered container for
water product expectoration

& Score card
| and pencil

Coded samples Serving tray

Fig No. 3.5:Sensory evaluation tray
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Two types of sensory tests were conducted.
a. Panel tests

b. Tri-angle tests

3.5.5.2 Panel tests

In panel test there is hedonic scale for numbeoihthe sample based on different

characteristics such as
1. Colour

2. Aroma

3. Mouth feel

4. Texture etc.

The highest number is 10 for the scale and lowerber is 0.
* 0-2 = bad
» 3-5=Good
» 6-8=very good
* 9-10=Excellent

The following table is followed for different sanepl

Table No. 3.6:Panel test evaluation Chart

Sl. | Assessors Sample | Colour | Aroma| Mouth feel | Texture
No. | (Experts)| name/n
umber

Total | Average

1
2
3
4

If the total number exceeds more than 80% the mtidiexcellent.

By this the panel test is done and it is calculdtgdtatistical method.
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3.5.5.3 Tri-angle Tests

The results of a triangle test indicate whethemnotr a detectable difference exists
between two samples. The panelist receives thrdedceamples, is told that two of
the samples are the same and one is differentisaasked to identify the odd sample.
It is used to determine if samples from differerdduction lots are different. It is also
used to determine if ingredient substitution or soother change in manufacturing

results in a detectable difference in the product

A A B

M. 3.6:Tri-angle test system

There are six possible ways in which the samplestirangle test can be presented
ABB BBA AAB

BAB ABA BAA

Indicate the order in which each panelist shoustietshe samples by putting the code

numbers in the appropriate order on the score sheet

3.5.5.3.1 Questionnaire for Tri-angle test
PRODUCT: Carbonated Powder Soft Drinks
NAME -------------- -- DATE------------ —

Two of these three samples are identical, the tisirdifferent. Taste the samples in

the order indicated and identify the odd or différgample.

Code Check odd or different sample
314 e
628 e
542 e

COMMENES === e e e e
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3.5.5.3.2 Procedure

Samples were served in coded dishes to 36 pandhath panelist received three
coded samples: 18 panelists tested two samples freatment A and one from
treatment B; the other 18 panelists received omepkafrom treatment A and two

from treatment B. Because of the nature of thegmadion, it was necessary to assign

two code numbers to each treatment. Then the gamell identify the sample and

there will be correct and incorrect option in tat#y putting values of correct and
incorrect in table the result is identified.

Table No. 3.7 Triangle test processed by treatment A or treatrBe

Odd sample chosen

Code (treatment)

Correct

Incorrect

Total

314(A) 628(B) 542(A)

542(A) 628(B) 149(B)

Total
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CHAPTER IV

RESULT AND DISCUSSION

4.1 Test result for encapsulated Sodium Bi Carbonat(Fizz Powder)
4.1.1 Appearance
White colour granular powder. Dissolve in waterhaiio residue left. Flow ability

was also good.

4.1.2 Encapsulation Test
Encapsulation was done correctly with no hole amérosurface of Sodium Bi

Carbonate is filled with the encapsulating material

Fig No. 4.1:Sodium Bi Carbonate after Encapsulation in micopsc

Fig No. 4.2:Single fizz powder after Sodium Bi Carbonates ersubgtion

4.1.3 Moisture test
The results of moisture test for 3 samples arergbadow
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Table No. 4.1 Moisture content of Fizz Powder (Encapsulatedi@odi Carbonate)

SI No. Sample number Moisture percentage Standard
01 A 0.38 0.35-0.45
02 B 0.46 0.35-0.45
03 C 0.60 0.35-0.45

Where, Sample A = the author prepared fizz powder

Sample B = Australian fizz powder

Sample C = Non encapsulated Sodium Bi Carbonate

4.1.4 Shelf life test

The results of shelf life test are given below ¢abl
Table No. 4.2:Shelf life of Fizz powder (Encapsulated SodiunCarbonate)

S| No. Sample number Shelf life Time
01 A More than 10 months
02 B More than 6 months
03 C 7 days
Where,
A= Author prepared fizz powder
B=Australian fizz powder
C=Non encapsulated Sodium Bi Carbonate
4.1.5 Fizzing test
The results of fizzing test are given below
Table No. 4.3:Result of fizzing test
SI No. Sample number Fizzing Time
01 A More than 4-5 minutes
02 B 3 minutes highest
03 C Less than 2 minutes

Where, Sample A = the author prepared fizz powder

Sample B = Australian fizz powder

Sample C = Non encapsulated Sodium Bi Carbonate
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4.2 Result of Powder Soft Drinks Tests
4.2.1 Physical Tests

4.2.1.1 Moisture analysis

The results of moisture analysis are given below.

Table No. 4.4:Moisture Content of Powder Soft Drinks

Sl. No. Sample Name Moisture percentage Standard

1 A 0.66(F' month) NMT (<) 1%
0.98(after 10 months)

2 B 0.59(% month) NMT (<) 1%
1.12(After 10 months)

3 C 0.63(¥ month) NMT (<) 1%

1.11(After 10 months)

Where, Sample A = Energy CSD
Sample B = ENO
Sample C = Cola CSD

Moisture percentage

0.8

0.6

0.4

0.2

Moisture Content of ENO CSD | ;
I -

0.8
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<
o
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,.
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Moisture content of Energy CSD

0.8
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Fig No. 4.3 Moisture content of powder soft drinks graduatigreasing (Graph)
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4.2.1.2°Brix percentage

The degree brix results for 3 different Carbon&@@&D are given below.

Table No. 4.5:Brix percentage of Powder Soft Drinks

Sl. No. Sample Number Brix percentage
1 A 8.9%
2 B 4.4 %
3 C 4.6 %

Where, Sample A = Energy CSD; Sample B = ENO & Sar@p= Cola CSD

4.2.1.3 P Test

The results of P of drinks are given below table.
Table No. 4.6:P" of Powder Soft drinks

SI. No. Sample p
01 A 3.35
02 B 3.3
03 C 35

Where, Sample A = Energy CSD

Sample B = ENO

Sample C = Cola CSD

4.2.1.4 Total ash content

The results of total ash content are given below.

Table No. 4.7:Ash content of powder soft drinks

SI. No. Sample Ash content
01 A 0.004
02 B 0.003
03 C 0.0035

Where, Sample A = Energy CSD ; Sample B = ENO & far® = Cola CSD

4.2.2 Chemical Tests
4.2.2.1 Acidity tests

The result of acidity tests are given below.
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Table No. 4.8:Acidity of Powder Soft drink

SI. No. Sample Acidity result
01 A 0.70 %
02 B 0.74 %
03 C 0.59 %

Where, Sample A Energy CSI; Sample B = ENO &ample C = Cola CS

Fig No. 4.4 Acidity of Carbonated powder soft drir

4.2.3Microbiological tests

4.2.3.1TVC

The result of TVC igjiven below

Table no. 4.9:TVC of Powder soft drink

Sl. No. Sample TotalMicroorganism
01 A Nil
02 B Nil
03 C Nil

Where, Sample A = Energy C:; Sample B = ENO &ample C = Cola CS

BSTI standard is maximum TVC = 1000 per ml, n

4.2.3.2 MPN

There was no Coliform contamination found in 3 eliént types of samples giv

below.

Where, Sample A = Energy C:; Sample B = ENO &ample C = Cola CS
But BSTI standard is, MPN =5 per ml m

4.2.3.3 E-coli

The number of Eoli count was zero. So there was no fecal contatioin

BSTI standard is nil per n




4.2.4 Sensory Evaluation Tests
4.2.4.1 Panel tests

Panel test was done by 5 experts. Their resultdged by them are given below.

4.2.4.1.1 For ENO
Table No. 4.10:Panel test result for ENO

SI. | Assessors  Sample Colour | Aroma| Mouth | Texture| Total | Average
No. | (Experts)| name/numbe feel
1. A ENO 8 9 9 8 34 8.5
2. B ENO 7 8 9 9 33 8.25
3 C ENO 8 9 10 8 35 8.75
4 D ENO 7 9 9 33 8.25
5 E ENO 9 8 8 8 33 8.25
Total average =8.4 (according to hedonic scale)
Where
* 0-2 = Bad; 3-5=Good; 6-8=very good & 9-10=Excellent
So according to panel test the product was verglgoo
4.2.4.1.2 For Energy powder drinks
Table No. 4.11:Panel test result for Energy PSD
Sl. | Assessors  Sample Colour | Aroma| Mouth | Texture| Total | Average
No. | (Experts)| name/numbe feel
1. A Energy PSD 10 9 9 9 37 9.25
2. B Energy PSD 9 10 10 9 38 9.5(
3 C Energy PSD 9 9 9 9 36 9.0d
4 D Energy PSD 10 9 37 9.25
5 E Energy PSD 10 10 10 9 39 9.7%

Total average = 9.35 (according to hedonic scale)
Where

So according to panel test the product was exdellen

0-2 = Bad; 3-5=Good; 6-8=very good; 9-10=Excellent
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4.2.4.1.3For Cola powder drinks

Table No. 4.12:Panel test result for Cola PSD

SI. | Assessors  Sample Colour | Aroma| Mouth | Texture| Total | Average
No. | (Experts) | name/numbef feel
1. A Cola PSD 9 8 7 8 32 8.00
2. B Cola PSD 8 8 7 8 31 7.75
3 C Cola PSD 8 7 7 9 31 7.75
4 D Cola PSD 8 7 6 8 29 7.25
5 E Cola PSD 9 7 7 8 31 7.75

Total average=7.7 (according to hedonic scale)

Where,

* 0-2 = Bad,; 3-5=Good; 6-8=very good; 9-10=Excellent

So according to panel test the product was verglgoo

4.2.4.2 Tri-angle test

Tri-angle test was done by 6 persons respectiVélg.result is given below.
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4.2.4.2.1 For ENO

Table No. 4.13:Tri-angle test result for ENO

Evaluation card:

Name of Product: ENO

Two or three samples are identical. Identify ancheent on the ENO PSD samples.
Serial No. Code No. of Code No. of Identical Code No. of odd

samples sample sample

Person ~ 01 0X0, X00, 00X X00, 00X 0X0
Person ~ 02 0X0, X00, 00X 0X0, X00 00X
Person ~ 03 0X0, X00, 00X X00, 00X 00X
Person ~ 04 0X0, X00, 00X 00X, X00 0X0
Person ~ 05 0X0, X00, 00X X00, 00X 0X0
Person ~ 06 0X0, X00, 00X 0X0, 00X X00

Note: - “0X0"= PSD (Author developed ENO) sampl&00” and “00X” is same
(GSK ENO) sample. Three persons can be identified the author deeeldpNO

sample. So product was neither satisfactory nagfaatory.

4.2.4.2.2 For Energy PSD
The Tri-angle test result for Energy PSD has givelow.

Page | 47




Table No. 4.14:Tri-angle test result for Energy PSD

Evaluation card:

Name of Product: Energy PSD

Two or three samples are identical. Identify ancheent on the ENO PSD samples.
Serial No. Code No. of Code No. of Identical Code No. of

samples sample odd sample

Person ~ 01 0X0, X00, 00X X00, 00X 0X0
Person ~ 02 0X0, X00, 00X 0X0, X00 00X
Person ~ 03 0X0, X00, 00X X00, 00X 00X
Person ~ 04 0X0, X00, 00X 00X, X00 X00
Person ~ 05 0X0, X00, 00X X00, 00X 0X0
Person ~ 06 0X0, X00, 00X 0X0, 00X X00

Note: - “0X0"= PSD (Author developed Energy PSD) sampk)0” and “00X” is
Indonesian Energy PSD sampf@nly two persons was identified author developed

Energy PSD sample. So the product was satisfactory.

5.2.4.2.3 For Cola PSD
Table No. 5.15:Tri-angle test result for Cola PSD

Evaluation card:

Name of Product: Cola PSD

Two or three samples are identical. Identify ancheent on the ENO PSD samples.
Serial No. Code No. of Code No. of Identical Code No. of

samples sample odd sample

Person ~ 01 0X0, X00, 00X X00, 00X 0X0
Person ~ 02 0X0, X00, 00X 0X0, X00 00X
Person ~ 03 0X0, X00, 00X X00, 00X 0XO0
Person ~ 04 0X0, X00, 00X 00X, X00 0XO0
Person ~ 05 0X0, X00, 00X X00, 00X 0X0
Person ~ 06 0X0, X00, 00X 0X0, 00X X00

Note: - “0X0"= PSD (Author developed Cola PSD) sampi¥p0” and “00X” is

Coca cola sampld-our persons was identified author developed C&B Bample.

So the product was not satisfactory.
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CHAPTER V

SUMMARY AND CONCLUSION

Sodium Bi Carbonate was encapsulated by using spsagy to produce fizz powder.
The fizz powder was used in three different typesbonated powder drinks.
Comparing different test parameters of the AustralFizz powder and the author
processed fizz powder; among them the author pextifizz powder was better than
the Australian fizz powder because of the shedf #ifd fizzing time. Three different
types carbonated drinks such as Energy, Cola & EX@ulation was also developed
using fizz powder in all these drinks as well aigy, Cola & Lime flavour used
respectively. Comparing the test parameters of ggngvaluation the Energy
carbonated powder drinks was too much similar éokt&nchmark Indonesian Energy
powder soft drinks & the other drinks were lessikimo the benchmark. The shelf
life of Energy Carbonated Powder soft drinks waso dbetter than Cola & ENO
powder soft drinks. So comparing all testing par@mseamong three Carbonated
Powder soft drinks the Energy Powder soft drinkss veatter than Cola & ENO
powder soft drinksHence, carbonated powder drinks have various hétiefits
also, such as hydration, weight loss etc. The tastetexture of carbonated powder
drinks after mixing it with water lead to drink aegter volume of sparkling water
than one would have consumed had only regular waen available & one of the

best way to increase consumer interest in drinkiater.
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Appendix I: Picture Gallery

Weighing raw materials for CSD Colouring & Mixing
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Appendix I: Picture Gallery (Continued)

‘»"l . ; {
Drying of CSD Packaging of Final Produ

Acidity Test Sensory Evaluation (Tri angle test) By EXx|
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