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ABSTRACT

This anal ytical study was carried out on sone of
t he common non-carbonated soft drinks manufactured by
various food industries in N geria. Anong those anal ysed,
shelf-life studies of five commonly consuned brands
namel y Juicy Orange, Apple, Tutti frutti, and Cola al
of Sal adel Enterprises Ltd., Products, Kano and Linma
Orange juice of Lima Services Ltd., Kano, were carried
out on storage for three nonths at room tenperature
(23° - 25°C).

For the shelf life study the follow ng paraneters
wer e envi saged; specific gravity values, Brix val ues,
refractive index, pH, Acidity, Ascorbic acid, tota
solids, crude protein, saccharin, colour and preservative
used. | i ke free sul phurdi oxi de, sodi um benzoate and sorbic
acid if present. These analysis were carried out on the
freshly bottled sanples, which served as the control
(standard) while the storage sanpl es were anal ysed
periodically after 4, 8 and 12 weeks storage. For the
col our determnation, analysis was done periodically after
two weeks. However, in conparison with the control,
results showed a constant increase in pH, total solids
and sonme other paraneters with time while ascorbic acid

(Mt. C), preservatives and crude protein val ues, decreased.



Slight changes were recorded in the colour, taste and
flavour of the canples on storage. The titratable
acidity values renained virtually constant throughout
the period of investigation although it varied from

one drink to the other.

Qt her parameters studied but not included for

the storage study were ash content, alkalinity of ash,

noi sture content, average liquid content, head space,
najor and trace elenments. Qher ready to drink types
purchased fromthe nmarket were also anal ysed, they were
Fruits Or a n g e made at Ogbonmosho i n Oyo State, VI P Appl e
drink from Lagos, Essdee grapefruit from Lagos, Fruit

Mai d Pineapple fromJos, Caprisonne Orange from Kaduna
and Ckin pure apple drink also from Kaduna. The | ast

two sanples anal ysed were the concentrated drinks (Dilute

to taste types) nanely: -

Tree Top Gane drink produced by Lever Brothers Limted,

Lagos and Rola Extra Strong Lenon-line by Alro Ltd., Kano.
Fromthe data collected, an attenpt has been nade to:

(a) enunerate how the various non-carbonated soft

drinks anal ysed conpared to each other; and

Vil -



how they neasure up to the stipul ated

quality standards required of soft drinks

in agreenent with the food Laws of N gerian
Standard Organisation (N.S. O ), and

Food and Drug Adm nistration Standards (F.D. A).

(b) detect any adulteration and estimate the

cont am nant s.

Vi -
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CHAPTER_ONE

1.0 INTRODUCTION

7,1 NON-CARBONAIZD SCFT DRINKS:

A soft drink is defined from 2 legal point of view
(1) as: Any liquid intended for sale as drink for humon

consumption, eithcr without or after dilution and includes

mainly:

i, any fruit drink, and any fruit juice

squash, crush or cordial;

1i, any swectcned artificially carbonated water

whether flavoured or unflavoured.

iii, cercnl preducts containing alcohol, which

are not intoxicating liquors.

Definition (i} - (iii) excludes many drinks which
are commenly thought cf ~s 'soft drink*, The word beverage,
is permissible in this context. A "beverage" is defined in

the Concise Oxford Dictionary as a drinking liquor (2).

Initially soft drinks -re generally considered harmless
and not usually promotcd on the grounds of doing you good,
Todey, more and more nttention is being given to the
formulation.of soft drinks which can be advertised as
nutritionally beneficirl because of some particular

ingredients added,



The term 'ncn-c:rbonnta%fqﬁne sometimes used for
squashes and fruit Jjuices e.g, "Still lemonade"
(lemonade withou: corbonation) Genernlly, soft drinks
are non-alcoholic drinks, produced from ripe fruit
Juice, from whicli the nemes "fruit juice drinks" are
coined, and knowvn currently as natural or organic
drinks, and if held for one or more days, they partially
ferment., Juice varieties of various fruits are used,
Non=carbonated soft drinks are Ggually prepared from a
concentrated syrup centaining sugar (and possibly
saccharin), fruit juice (or flaveuring essence), citric
acid and preserv-tive (usually sodium benzoate), Artificial
colouring matter is ~dded to some drinks' products (4).
In the manufacturing, o specific volume of the syrup is
measured into the bottle and capped for sale, Some
orange Jjuices, (ready-to-drink) are widely sold in places
such as cinemas, locel markets, departmental stores and
theatres. Legislaticn (1) now divides soft drinks into
those 'for consumption without-dilution and those for
consumption after dilution', but they are also described
in the trade as 'unconcentrated' and 'concentrated'
( specially for consumption after dilution, by babies and
young children). The present day industries deal, then
with products ol apparently considerable variety, but
simply, they cwn be considered as fruit and vegetable

Juices, squashes nnd cordials.



1.2 RESEARCH JUSTIFICATION AND OBJECTIVE:

With the alaruing increase in the population of
soft drink proiducers =2nd the rate at which the drinks
are consumed in liigerin and the World as a whole, the
ultimate pending consequences of the side effect of
the chemicals, synthetic flavours and artificial food
colours added when compounding the drink syrup, seem to
bid the %maginaiion of every rational citizen. The
need to search for the composition of these beautifully
coloured drinks is highly obvious and mandateory. On
this Justifiable ;round, an intensification of research
in carbonated “nd non-carbonated soft drink has been,
and is still zoing; on with other research centres, 1In
Nigeria, large amcunt of soft drinks' ingredients are
}mported or formulstcd with imported ingredients to
suppliment our megre sources, The foreign exchange
involved here could be better channeled to other pressing
projucts, if the knowledge of the nutritional sources

of our environment is a bit more widened.

Non-carbonntcd soft drinks have food value that
depends largely on distinct and measurable characteristics,
hence the desire for cunlity assurance leads to analysis
of the measurible parameters, because if food is prepared
for sale, witn n major motive of maximising profit, it would

be adulterated to o greater or lesser degree. Most of the



consumers are attraocted by the beautiful colours of soft
drink, while some gc for taste especially, children

feel happy when served with beautifully coloured drinks,
without knowing exactly what are contained in them,

find unfortunately, scft drinks are served as refreshment
items in places 1ikec national seminar's centre, conferences,

parties and other social gathering centres,

The objective of this work is to study the physicnl
properties and to determine quantitatively the composition
of non-carbonated soft drink, so as to shed more lizht
on its nutritionnl vrlue, if any, and to what extent the
food value can lost on storage. Efforts have also been
made to comparc the results obtained with some data, to
the maximum permiscsible level of ingredients, adulterants
and contaminants in agreement with the Food Laws of Nigerian
Standard Organisation (N.S.0), and Food and Drug Administration
Standards (F.D.A.).

1.2.,1 Nutritional Consideration.

Non-carbonated soft drink is among the food and
beverages producced by various food manufacturing industries
in Nigeria, Tho tnking of soft drink is a way of making
avallable more vitomins, minerals and natural sugars to
the body of inf-nts, invalids and senior citizens. The

chief nutritional contribution of fruit drinks, other than



the caloric value supplied by their naturnl sugar
content, is vitomin C (the Antiscurvy Vitamin), Some
manufacturers add vitamin C to the products, others do
not, although none of the products approach the vitamin

concentration of fresh fruit Jjuice drink,

A balanced diet includes any one from 2360 = 3800
calories a day devending on age and amount of activity,
About 200cm® of soft drink should contain about 100
calories, and beccnusze they are in the form of sugar,
they convert aluost instantly into energy. Soft drinks
consist of about ‘0% purified water and because of that,
medical practitioncrs recommend soft drinks to patients
with cold and virus infection to prevent dehydration,
Sometimes soft drinks help to settle upset stomach,

especially if carbonated,

1.2.2 Quality control of soft drinks.

At present, there is high competition and great
demand of soft drinks, so, the quality control function
is necessarily bccoming more complex than ever before
and it assumes an increasingly vital role in the economy
of production, ns well as ensuring that only product of
the desired quality resches the market. The function
of quality control is to achieve a high and consistent
standard of qunlity in the product and to check the



formulation and the ingredients of soft drinks. The
quality control olso trnkes care of the control of the
quality of water and its treatment before use for soft

drinks manufacture,

Quality is generrlly accepted as the degree of
excellence (5), ¢nd moy be defined as its conformity
to a given levecl of excellence which represents
particular standards or specifications with minimum
cost to the prolucer. The proper balance of ingredients
in the soft drink's syrup must be maintained and quality

control tests are rum ceontinously.

1.3 Analysis o. ingredients in soft drinks.

Chemical rcsenrch of soft drinks helps to develop
and improve new soft drink ingredients leading to better
products and more effiicient plant operations. Most of
the drinks could be fortified with vitamins, colours
or flavours blanded with one another and may be preserved
with chemicals, Chemical analysis is the detailed
examination of materials used in compounding the syrup,
as well as for nutrient determination if any. Some of
these materials do not have any significant effect on the
quality of the finished product. For the determination
of materials where complex method of analysis could not
easily be carried out, lesser analytical technique could
be used, e.g. taste, flavour, odour and colour additive's

test,



Non-carbonzated soft drink consists of a large
number of chemicnl substances, however, the main

constituents arce nutritionally useful e.g.

i, soluble coarbohydrates e.g. glucose,
sucroce, dextrose which are the total

sugars {(nutritive sweeteners).

ii, non-nulritive sweeteners e.g. saccharin and

sorbitcl,

iii, proteins with a variable amounts of

inactive Cubstance;
iv., 1inorgonic salts and trace metals;

ve. vitamin C (the antiscurvy vitamin)

and the .reservatives.

vi. materi~lsz that contribute to the colour,

odour cnd flavour of the drinks.

For the proximate snalysis of soft drink, it involves
determination of the percentage of the natural occuring
parameters, e.;. "ocisture content, ash value and

alkalinity of ash,



1.4 SHELF LIF: S%UDY COF SOFT DRINKS

The period between manufacture and retail purchase
of a food product during which the product is of
satisfactory quality is commonly referred to as the
shelf life (5, 2° -~ 31), Apart from soft drinks, all
food products have » definite and variable shelf life
under different ervironmental conditions e.g. temperature,
relative humidily snd light intensity. There are very
slow chemical chon.es that take place during storage,
The changes lead to deterioration in nutritional value,
flevour, colour nd taste of the product., The rate of
loss depends on ti¢ formulation, light and amount of
handling, Apart from environmental and physical means
of spoilage, there are microbiological means, due to
growth of micro~orginisms, Some food eolours e,g. tartrazinc

yellow fade off qguickly in sunlight,

Heats promotc chemical reactions and will therefore
hasten loss of freshness, The chemical changes possibly
taking place in soft drinks are oxidation, reaction of
free chlorine, saponifications of esters, hydrolysis and
other chemical renctions of flavouring ingredients,
There is also the breck down of complex molecules of
caramel by reactions of acids and minerals (12).
Oxidation may be duc to air containing oxygen which

is introduced into the product as a foreign gas, this



oxygen alters many flavours, and spread changes brought
about by light, heat, micro-crganisms and other chemical
products of the coft drinks. Alkaline water used

causes off-odour due to its reaction with the drinks
flavours, Caramcl becomes insoluble after standing for
a few days (13). The insolubility of caramel is due to
the break down of the complex molecule under the actions

of the acids, and in some cases, the mineral salts,

1.5 LITERATURE REVIEW

1.5.1 Historical “ackground: (5)

In 1865 in U,3,.f., the following flavours for sodawater
were advertised: w»ineaj;ple, blackcherry, orange, apple,
apricot and pezch, The soft drink industry was on its
way throughout iis history, and endeavoured to produce:
high quality procucts for the public it served, The
National Soft Drink Association (N.S.D.A), which represents
bottlers producing ~bout 90% of soft drinks sold in the
country, works closely with all elements of the industry
to assure that continous attention is given to product
packaging and quality controls, Cola, lemon-lime, orange,
ginger ale and _rape are very popular flavours of soft
drinks. Soft drinks manufacturers have produced every

conceivable type ol flavour from grape fruit, pineapple,
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black cherry, pecach, strawberry, creamsoda, and many
other taste and cye oppealing mixtures., These drinks

are very popular :nd they are used as refreshment items,

Soft drinks are avzcilable in nearly every type of
container from rcturnable bottle to paper cup, Most
soft drink manufocturers are under Franchise agreements
with compamies that own the rights to formulae and
trade names. 1In some cases the Franchise company
actually provides the syrup or flavour concentrates.
The ingredients of 2 typical soft drink are purified water,
sugar, flavouring, cdible acids and colouring. The
finished products oi soft drinks are uasually dispensed
in a cup throu:h n vending machine or a soda fountain,
Juices of fruits hnve been drunk since recorded history
and Jjuices of vegel-bles, as beverages, came during the
current history c¢.z. tomatoes are the chief source of

vegetable Jjuice,

1.5.2 Vending and some typegof non-carbonated
soft drinks (4, 5).

Vending cof soft drinks are in form of cups, cans,
and various typec of bottles whether plastic or glass
types. Most of the bronds of the non-carbonated soft
drinks are served o5 wonderful punch., The soft drink
products are advertised under a variety of trade names,

€.g. fruit drinks, juice drinks, breakfast drinks, ades,
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nectars, treats, cockteil mix, squashes, comminuted
drinks, cordials, black currants, mineral water, tonic
water and cola, i.ost of these types of drinks are

found in different sections of the grocery displays.

1,6 NOTES ONM 3OME CF 1NLE INGREDIENTS USED IN SOFT DRINKS.

1,6.1 Water in sofi drinks.

Water is basic 1o the finished soft drink products,
More than 85% of the total volume of so>ft drink is water
(5). To produce » uniform and consistent high quelity
of soft drink, it iz essential to use treated water

according to specifications,

7.6.2 Flavours in soft drinks.

Flavour is not - single, sharply defined sensation,
but the combination of many basic sensations such as
sweet, sour bitter ~nd burnt (5). Chemical analyses
of the volatile couponents in foods, seme nf which may
contribute to Tlavour, has recently become one of the
most important zreas of flavour chemistry (13). Several
prominent oramnge buver-ges have lemon ns a predominating
flavour, but bec use they are coloured orange, the consumer

associates the flnovour with orange.
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The natural rowv materials used in preparing flavour
bases take many foins e.g. essential oils, Jjuices, oil
resins, solid exirncts »nd other materials like plant
extracts, Synthetic flavourings are the largest group
of flavouring m~tcrials which are composed of synthetic
chemicals and they ¢re isolated from natural materials,
The synthetic chemicrls consist of the aliphatic and
aromatic terpcene olcohols, aldehydes, ketones, acid
esters, phenols, hcnol esters, lactones and organic
derivative of sulphur, Other types of flavour materials

are essences, spiceg, emulsion and concentrates.

7.6.3 Sweeteners in soft drinks:

The major swecocicener used for soft drinks is sucrose
which is usually solc in form of dry sugars, invert sugars
and other liquid sugrrs, The dry sugars are brown,
medium brown and d=rk brown in colour and they are in
granulated forms, The brown sugars are obtained when
molasses are added te white sugars. Other types of
sugars used in soft drinks are fructose (levulose which
is fermeutable ~nd not oftem found in great quantity in
nature, Sucroase, devtrose and lactose, when heated,
loose water =2nd dorken in colour. The dark colnured
product is called coromel which is used for colouring

and flavouring ol loods and beverages.
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Saccharin iz a non-nutritive sweetener usually
added to soft drinks, It is about 500 - 700 times
sweeter than suz~r (sucrose) depending on amnunt taken,
Saccharin is n non-food chemical synthesised in 1979
(5). Saccharin (0--Sulpho-benzimide, C,HgNOxS) is an
aromatic urganic compound, usually available =nd used in
form of its sodium s21t called soluble saccharin (5).

The insoluble structure of saccharin is given thus (13)

o)

y’l“ H
O,

insoluble saccharin.

At present, saccunrin is the only non-nutritive sweetencr
approved by the Food rnd Drug Administrat -n (F.D.i)

to be used for [oocd ~nd beverages in U,S,A. Other
non-nutritive in;rccients used for soft drinks in other
parts of the world cre naringin neohesperidin, sodium
cyclamate and monitol, There are zlso ~ther sweeteners
viz:dipeptide svectieners which are glycine, D~tryptophon
and L-aspartyl--L--phenyl alanine.
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iii, Tartaric ccid:

Tartaric acid -wers originally obtained from grape
fruit, Other nacids include fumaric, adipic and malic
acid, Generally, citric acid, phosphoric and tartaric
acids zre synerpgists and they have also sume antioxidant

action in soft drinks,

1.6.5 Preserv-otives in soft drinks.

To check snoili ¢ in soft drinks, certain chemicnals
commonly known 73 vreservatives are added. There are

three types of preservatives:

i. Ant iiqi_l,‘;“(a‘:b ials,

These are bonryoice acid, hydroxybenzoie. acid (33).
sorbic acid, sulphur dioxide (9) and diethyl pyrocnrbonate,
They act as bactericstatic and germicidal agents in soft
drink, Benzoic ~cid nre added to soft drink in form of
its sodium salt (socium benzoate)., Sorpic acid is an
unsaturated and cliphrntic organic compound, it is a white
crystalline solic, Its I,U,P,A.C. name is trans,
trans-2,4-hexa dicnoic ncid with the formula
C:I-I3 - CH = CHZI = CHCOOH (4, 5, 22).

Sulphur dioxiic i: commonly introduced into the drinks

in the form of itz smlts (potassium np s>dium metabisulphité
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ii, Antioxid:nts:

- ——

Ascorbic acid, (umguniac, lecithin and tocopherols
are among the anti-oxidants used in seoft drink., Ascrobic
acid improves che shelf life stability of flnvours in

drinks, It has tvo structures reduced =nd oxidised

form,
0 = C =y Oﬂf
HO-L 0= C
“ 0 0
HO - ? 0 =
H = C v H = C —
| l
HO - C = 1 Ho-(‘:-ﬁ
éHZOH CHZOH
reduced form oxidised form.

iii. Antibiotics:

- .- .

The antibiotic:z include mainly oxXytetracylines ~nd
chlorotetracyclincs, The addition of these preservatives
do not make the cdrink, to become immune to sponilage,

rather it incrcrses the time it tzmkes to get spoilt,

1.6.6 Colour ndditive in soft drinks

A colour dditive is any material not exempted under
the foed law, ti:at is o dye, pigment, or other substances
made by a process of synthesis or similar artifice, or

extract, isolatcd or otherwise derived, with or without
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intermediate or fin:s1 change of identity, from a
vegetable, anim~l, rineral, or other sources and that
when added or a'nlicd to a fond, is capable of imp-rting
a colour to it, 4+his include all diluents. Substances
capable of impgrtirg » coluvur to a container are not
colcur additive e¢.;. red peppers, chocolates which
contribute their own natural colour when mixed with other
fouds are not re;~rded aB "coluur additives", but where

a food substance c¢,;. beetroot juice is deliberately

used as a colour, c& in pink lemonade; is a culour
additive., Harmless colours are avnilable and generally
used e,g. coal-tar colours and caramel which confer black
colour to coln drinks (5, 24). There are also imitation
colours such =3 belo-carotene, xanthophylls and
crytoxanthin, It is obvious that the correct colour
levels is used in =11 imitation fruit juice drinks,
Drinks colour lile the natur2l colouur can fade with time.
The colour fading of soft drinks is due to any or 2ll

of the fullowing: sunlight, trace metals, ascrobic acid

and micro=nrganisms.

1.6.7 Contaminanis in soft drinks:

The term 'contaminants' refers to undesirable materials
which have been ndded inadvertently befure, during or
after processing the drinks e.g. trace metals, Trace
metals may get incorporated into the drinks due to nttack

on the processing plent, container, or from water itself,
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Although it is difficult to legislate specifically
against all possible forms of contaminatieng, maximum
limits have becn recommended for trace elements,

From the view noint of the foed 2analyst, the term ‘trace
elements' refers to the inorganic elements which may

be present in foodz in ~mounts usunlly well below 50 np
and have some to:xiceological or nutritional significance
(24, 29). For cxample copper(Cu) causes off-flavours
in dairy products rnd tends to destrcy vitamin C in
fruit products, Fossible minimum concentration of
various metals e,_;. Cr, Fe, and Sn which are detect~ble
by taste in food nroducts has been discusssed in some

texts (25, 26).

There are thrae vossible sources of trace metals in soft

drink (4).

1. Use of iumure chemicals to manufacture raw
materials e,.g. Arsenic contaminated sulphuric
acid to m~onufacture sugar, tartaric acid,

phosphaies rnd food colours.

i1, Food souircecs (cspecially acid fo~nds and those
containin; salt or alcnhol), which may dissolve
metals {rom the equipments like tinplate, foils,
snlders, galvenized iron, cheap enamels and
glazes,
iii, Water containing some of these troce metals

E.g. m’ CI“, {i.'-:, Pb’ Sn-



-
O

CEAPTER _TWO

2.0 ANALYSIS OF SOFT DRINKS

The analysis of some soft drinks has been carried
out with resnect to the following materials (brands of

non=carbenated coft orinks).

2,1.,1 Materinls and locations:

- . o m .

No ! Materi:ls 1hhhrcvimtinns Manufacturer's Locotion
1. Juicy Orange : J.0. : Saladel Enterprises Ltd,
| - | Plat 19, Challawa Industri
\ i Estate, P.0., Box 820, Kono
'
2. |Juicy Appnle \ JeA. - do -
3, VWuicy Tutci frutti J.T.F, - do -
4. {Juicy Coln J.C. - do -
5. |Lima Oran_.e Juice ] L.Jd. Lima Services Ltd,

Kawaji, Kano.

6. |Fruito Orange F.04 Midland foods and
Beverages Ltd, Box 110,
Ogbomosho, Oyo State,
7. [VIP Apple ¢ V.A.D. International Canners
nd Food Processing Co.
!Ltd. Lagos.

-
s
-
'
o

: . . ]

8, :Essdee Grapce fruit: Ess, ‘Essdee Focd Products
. drink ' ‘Nig. Ltd, Isolo Road,
) l «Box 530, Mushin Lazos,
V » '

9. (Fruit Maid F.M.P. i(Nigerian Associated

Bes* Fcods Ltd; Jos.

10.7 Kaprisonne Orrnge |C.O. New Food and Drinks
C-’j. Ltd. ’ K?\dunﬂ-c

11. Pkin Pine-pnle¢ 0.P.J,; Okin Bottling Co, Ltd,
Juice Boa 1529, Kadunn,
12. Hfree top orrn:ic T.T.0, Levar Brothers lig,.
: : :I;td .y L'.-] 53’;05 -
'

13. roln lemorn--lime R.bolos iAlro Ltd., Kano.

+ - . —— - B S SR —Y




2.1.2 Procurcncni of samples:

Bulk samnlogz of the drinks No. 1 -« 5 abcve were
collected from the producticn plants un the day they
were produced, Representative samples of every brand
were selected ~L rindom ~nd kept in their respective
container and brou:ht into the Labeoratery for analysis,
Samples No, 6 - 11 were purchased from the local market
and some departinentsrl stores, and then brought into the
laboratory for similer annlysis, Samples No. 12 - 13
were ccncentrated (rinks, nlso purchased from the

departmental stores,

2.1.3 Parameters dectermined from the above drinks,

The followin & cubhendings show in detail the

parameters deterained,

a. Quantitative determinations:

i. Specific grovity
ii, Brix - % sugar content
1ii. Aver:c-liquid content and Head space.
iv, pH-values
V. Titrotable rcidity £/100cm>
vi, Vitwmin C mg/‘lOOcm3
vii, Tot~2l solids g/‘lOcm3
viii, Moisturc conten® (%)
ix, Ash content g/10t06m5
X. Alk1linity of ash mg K,C05/100cm’



Quantitative uetirrin: tisns (cont'd)
xi, Major clements in ppm e.g. Mg, Na, Ca and K
xii. Trace clements in ppm e.g. Ce, Fe, Cu, Pb, Zn,
xiii. Refr-ctive index
xiv, Crude srotein content mg/‘lﬂﬂcm3
Xv, bBenzcic rcid content in ppm
xvi. Saccharin Content in ppm.
xvii., Sulpnur dioxide content in ppm
xviii, Colour determinatisn (changes in 2bserbance

with time),

b. Qualitativce icsts:

. m—

i, Taste
ii. Colour (rppenrance to the eye)
iii, Cost per bottle (retail price)
iv. 1liquid content on label
ve Typz o contriner with eap,

2010&'

Procedurc: :rd Rengents.

a. Procedurcs:

The general »rocedures for measuremert of the various

parameters under the rbove quantitative determinations

were adopted nccording to the stnndard methods rocommended
and described in come stondard textbooks of foud analysis
(4, 21, 22, 24, 27, 31, 33), nnd some standard methods used
by some well knovm Analysts or Juurnzls as fully enumernted
and acknowleded inder the reference scction of this project

(32, 34, 38, 40).
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b. Reagents.
All reagents uzed were of analytical reagent srade,

unless otherwise stroted,

2,1,5 Sample urearction:

The sample prennrrtion for every parameters’
determination w~s ~ccording to specifieaticn required

by the specific prremeter as would be met below,

2,2  GENERAL AN;LYZIS OF THE DRINKS

.....

Taste could L¢ referred to as an oral perception
of sensations lil:.. sweetness, snurness, salty and
bitterness whicli ‘wrc medinted by taste buds loecated
on the tongue in cheo nouth (30). The taste »f sweetness
for example in .ovods is derived m-inly from sugar such
as sucrose and fructose, Acids are responsible for sour
taste in food <., . the tartness in cola drinks are
attributed to Lhe presence of phospharic acid and in

mcst arange drinac, the citric acid,

Like taste, i{lovour ond odour, are sensory phenomencn
which neceszitote hurs-n judgements., Most pecple with
normnl taste nnd [lrvour perceptions do not perceive all
flavours in the some monner., Taste and flavour like

colour, give chrr-cter ~nd individunlity to the soft drinks.
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Method:

Six people verce invited - three m~les nnd three
femnles to the L bor-tery, nd a cup each of the svaples
were presented once riter the ether to trste nnd smell.

Results of the lests »re shown in tobles1, 2 ~nd 3,

2,2,2 Specific Gr-vity Determination (34, 36).

The specific gr-vity wns determincd using the
specific gr-vity bottle method, The weight of known
volume nf the drink wrs compired to the weight of ex-clly

the same volume of wrter at 20”6.

5001113 specific  r-vity bottles with well fitted
ground-glass stop.cr through which runs ° narrow hole
ench,

MettTer weishing tvalance.
Ench bottle w's vached with chrcecmic ncid soelution, ~nd
rinsed with distiiled wnter then dried in sn oven 2t

80°C (to const-nt weipht).

Procedure:

Each of the {iried specific gravity bottles was weighed
“nd recorded s mass Mo. The bottles were then filled

with distilled w-ter ~nd their steppers inserted, the excess



wnter that nozud out wis wiped awny from ench of the
bottles with filier prper, le~ving the water level with
the tep of the sztoprer., The wiped buttles with whtor
were weighed ~nd rccorded ns mass My each, Then the
distilled whter v s roured away 2nd ench ~f the botlles
w2s cleaned wiih methyl-ted spirit and dried., The soft
drink sample w~s then shoken nnd filled into each of
the bottles and stoppers replnced. The bottles with
drinks were wiped off ~nd dried ns before, then weizhed
and nuw recorded as mrss MZ' The experiment wns repe~ted

three times.

Czlculation: -

————————————

The specific | r-vity of ench of the samples wns cnlculated

using the formul-: ; iven below.

—— e —

Mass of watcer Lo fill bottle = M1 - Mo

Mass of sofl «drink to fill bottle = M2 - Mo

.« Specific groviiy of s~mple (soft drink)

mnrss of soil drink
miSs of 1 cqual volume el wnater

M=
From this rel-tionship, the nvernge specific gravity
of the soft drinli s-mples were recorded ns presented in

tables1, 2 and 3,
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2.2.3 °Brix; Pcrcentryze Sugar Content (4, 33, 37, 38).

When ©nre syrups of known composition are to be exanunincd,
the refractometer ¢ ffords a rapid and fairly accurate
method of estim~ting the sug~r content, The solublc
solids (sugnr) -~re determined from the refractive index
and c¢nlculnted s sucrose (irrespective nf the actunl
soluble subst neccs present). This technique of wnilysis
is the most useiul industrinlly for routine control
purposes when a rqpid comparntive measure is the mjor

consideration (4).

A sugnr reir cilometer 0 = 50% Brix, monufacturda by
Bellingham nnd 8t -ndley Limited, Tunbridge Wells, ©Zn;;1l~nd.

Materials invelvcd are water and samples.

Procedure:

Two drops of Lhe drink snmples were smenred on the
prism and cover vith the opened hinged cover, and
directed to bri_ ht light or sun, then looked at the
hairline which cuis through the calibrnated sugar comvosition.
The Brix v~lue of every sample was rend off froem the
illuminated sc 1c of the refrnctometer nnd recorded (39).

The experiment "/s recpented three times. The results

are given in tnbles 1, 2 nnd 3,
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2.,2.4 Det.rmin~tion of Average ligquid content and

Head sonce value.

The determin-.lion is tn check the nmount of drink
as printed on the 1lrbel. 1In qunlity contrecl, it helps

in knowing <mounit per bottle,

The hend sprce v lue is an indicntiomn »f entrapped
air in the drinits nd this is delivered to help microbinl growth

aad.. rapid destruction of vitamin C due te oxidotion,

The hend spacc and the aver=age liquid content were both

determined in thc I-ctery where the samples were produced,

Frocedure:

The cnver ol ithe contoniner of the drink wns gpened
carefully and tho drink poured into a 5OOcm5 mesuring
cylinder ~nd rocorded the actual volume of the drink —s
(V1). The senled tvpe of aluminium foil containers were
similarly openc nd determined similarly with the bottle
type. Then the copty contriner wns filled with distilled
water up to the brim nnd then poured into nn empty UOdej
measuring cylinder, ~nd the containers velume wnas roecorded
a8 (V2). The Jdillerence between these two reandings is

the Head spacc v~luc (surfnace nir content).
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Head space v:lue = V2 - V1 (cm3), if the stipulated
value on the label is Va; then the true liquid content
= V3 -V, (cmj). This wns done in triplicate and an

average value woz recorded in tables1, 2, agd 3.

2.2.5 Determinaiion of pH (37).

The pH of so0ftT drinks gives an indication ef their
possible resist nce to microbial sponilnge. The nclidity
as mensured by ihwe pl’ value is an important controlling

factor in many n-tur-l ~nd manufacturing processes,

Pye Unicam pH acter, model 290

mk., (+ 0,02pi7); thermometer.

prepared Ly ndding o satchet of each of the pH
hydrion buffer to distilled wnater and the wvolume

made vo to 1000m3.

Procedure:

The pH meter w's cnlibrnted using the twn buffer
solutions, Aftcr calibrntions, the pH of the drinks
were taken immecialely the bottles were opened, 1nd pif
wns measured fro. the scnle, The results are given in

tables1, 2 and 3,
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2.2.6 Refractive Index Determination (33, 37)

The refractive indev vnalue when converted to
“3rix (37) c¢n "¢ used in conjunction with the specific
gravity volues ol the drinks to determine the sugar

content.

A refractomeler type Abbe 60, w:s used but without
the Brix cnlibhr-tien for direct sugnr content rending.
The prevailin _ciaperoture was recorded with the zeal

thermometer for correction,

Proeedure:

The mnin pricm of the refractometer wns exposed by
opening the hinged illuminating prism through 180°.
Two drops of tii soft drink s mple were smeared on the
horizontal prism, Tte light was put on and the hairline
adjusted to the conire, then the refrretive index v .lue

wns read from che illuminating scnle of the refractometer,

2.2.7 Determin “icn of Colour in soft drinks (54)

- - ——

The mensurescnt of colour necessitate humin judeement.
Colour analysis of drinks is begt =ccomplished by the
Internationnl Cowuission on Illumin~tion (C.I.E.)

tristimulus system using the selected ordinate method (54).
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For rouiine purposes, the colrur determination wns bnsed
on thz obscrvotion of the abscrbance of an approprirte

dilution rt n dominant wavelength,

A lhiie-m, SP 800, ultraviolet spectrophotometicer,
a wavzlen, oh selectnr type of the pye Unicam moael,

cells o 1 cm width,

The cells were filled with the sample of Lhe drink
and sconned from the ultraviolet region to the visible
region, ‘I'hc 2bsorbance of the dominant wavelensth was
recor-led jor ench sample nnd wns used for subscaucnt

deteruin:tions, The results are given in tables1, 2 and 3,

Acidity verlues (31) of sonft drinks were determined
titrimciricelly 2nd the results reperted s grommes per

100cm” oi the predominating acid,

Appartus:

3eascrs, Burette, pipette, pH-meter nnd conic:'l flasks,

0.,0:M =odium hydroxide was prepared by dissolving 0,5g
af pure sodium hydroxide pellets in 250 cm’ distilled water.

Phenolphth:-lein indicatur sslution.
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Pracedure:

10crn3 nf thic sample of the snft drink wns mensured

into n conical flrsk and diluted with abnout 1Ocm3

of
distilled water, C(Cne drop of phenolphthalein indic-Llor
was 2dded and titr:itlcd with standard 0,05M NaOH solution

until the first nink colour just appenred.

For the coloured samples, the titration wns carried

out using =2 pil ucter ~nd titrated to a pH of 8.3,
Calculation:
= Mb b'e Vh x 6,404
Conc. g/100 em” = o

where M, : oclarity »f NnOH
V, = volume of NaOH used (cmj)
V = volume of sample titrated (cm3)

The results arc Zven in tables1, 2, and 3,

2.3.1 Determiraiion_of Ascorbic Acids (Vitamin C.) (5, 33)

Ascorbic acid content was determined by visunl
titration method, This methid depends on the oxidation
nf ascorbic acili by iodine liberated from potassiun iodide
which with star<s gives n dark blue colour at the end »noint

of titration.



In the reaction :icdium L-ascarbic acid rencts with two
equivalents of Cu™ ions in the form of Copper(II)

sulphate (Cu3s0, ).

The cupmde saltis roccts with an excess ~f patassium
iodide (KI) to form cupric indide which is unstable
and spontancou:ly decemposcd to give cuprnus indide

and free iodinc,

ZCUS“Q + L1 e 2CuI2 + 2K2S°h

2CuI2 ———P uu;f_l2 + 12

The indine liberaicd then oxidises L-siscorbic acid to

L-dihydroascornic -cid, nnd hydrogen iodide given out,

0 = C =———- 0 =20C
L I
HO"" o) N O’i’ + 211
HO - ? 0 =°C
| l
H e« C =—— H =
| ]
HO - f - H HO - C - H
CH,0H Jlegf}H
L=ascorbic acid Dehydre-l-nscorbic acid,

This reaction continues until all the ascrobic acid
present in tho colution is oxidised by the liberatad
iodine; any oxccss of iodine will develop a blue colour

with starch indicator solution.
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Microburett.> of Scm3 capacity grrduated to 0.01cm”,

volumetric flaslk, ~nd pipette.

i.

ii.

111,

Precedure:

transferred

St-nd: rd copper sulphate (CuSOa.ﬁHEO)
solution, prepared by dissclving 0.2497g
of i h purity hydrated copper sulphate
cryst ls in distilled water then mnade up

to 1ducmj.

307 ~nd 50% (M/v) putossium iodide

solvntion were prepared by dissolving

30+ ~nd 50g respectively of KI in distilled
3

wrter -nd mrde up to 100em” each,

14 '/v) agueous starch solution was

1lso prepcred by disselving exactly 1z
of solukle st-rch powder in warm water
nd the solution was diluted to 1OOcm5

wiihh distilled water.

of coaple was nccurately pippetted and

into - :’5cm5 volumetric flask and corked

immediately, thcn 1Ucm3 KI solutiun was added followcd

immediately

by ~dding a few drops of starch indicator




solution. The mixture was then titrated with stind~rd
Cusoq.SHZO solution until a brewn colour nf liberated
iodine Jjust =opcred,
Calculation: Lenscorbic ncid content (mg/aliguot)
= V,C. where
V = volume of 0.01M CuSOh.5H20
volution used and

C = 0,868mg L-nscorbic equivalent to

1cm35 of 0.01M CuSOh.SHZO solution,

The results ar< iven in tables1, 2 2nd 3.

2.3.2 Total soliug -rd Moisture Cantent: (33, 41).

Fruits nd {ruvits products usus2lly contain invert
sugar in considcr-hlc amount nnd this large amount of
invert sugar (toi 1 solids) could be determined along
with meisture convent of the drink. The directions
for its proxim 'te :nclysis specified drying at 70°C in
vacuum cven undcr low pressure to prevent decomposition

of the levulosc,

Ordinary oven c-nnot be used becruse if soft drink is
exposed to the rir of the drying oven, constituents
could be oxidised; ~nd a goin in weight of such constituents

offsets the loss in weight due to muisture.



Vacuum over, evaporating dishes,

Mettler Lslrnce and desiceator.

Procedur::

Srme eviporaiting dishes were washed and dried
in an ordinary oven ot 80°C for about 20 minutes ~nd
then cooled in a desicecator, weighed and recerded

’ of drink's samples was pippetted

28 mass M1. Then 10cm
into every disn, wciphed and recoarded 8 Mass Mo

The dishes with s-ueples were then placed into n vacuum
drier oven which w s mnintained at a constant temper~ture

of 70°C and - prescure of 5OmmHg.

Drying, coolin;; :nd weighing in session to censtant miss

was carried out «wilbh the evaporating samples in this

procedure,
18t day 5 bours
2nd day 3 uours
3rd day 2 hours,

The fin=l wei ht ~i thc end of the third day was rocorded

AS mMass M3.

Experiment was done in triplicate,
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Calculation:

The l.ss in weirht of the samples after totnl

evaporation is iccourded as the moisture content,

i, =M, 3

rd S, 2
= i g/10cm” .
- 1

mnss of liguid sample = mass of dry
s~mple x 100

-

OR % moisture content =

mass ol liquld sample

The weight of Jry =somple was the amount of total solid

present and the results arce given in tablest, 2 and 3,

2.3.3 Nitrogen i Crude Protein Determination (55-63)

The determin-tion of the organic nitregen and crud:
pretein content in soft drinks is extremely important
in the corresponting research laboratories; more over,
the Kjeldnhl meiiiod, which is continusally being improved,
is the most wide spresd, This methed is more appropricteo
for this deterumin-tion because the reaction rate is easily
accelerated Ly somc entnlysts 2dded te the drink s~mple,
There is digestion rrocess during which oxidation occur
and caused nitrojen to be converted to 2 ferm that is

easily determincd,
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For most routine purposes the "crude protein® is
cnrlculated by mulii dlying the total nitrogen by an
empiriczl factor vhich is based on the proportiun of
nitrogen in the orotcein., Most protein contain about 1695
Nitrogen (4, 44) nd the total nitrogen estimated by this
method is multiolicd hy 6,25 to express the average crude
protein., The voliwctric method of Kjeldahl is less time
consuming, convenient r~nd simple in technique. This

determinnrtion is donc in three stages,

1. S~ mol> complctely digested with concentrated
sulphuric rcid ~»nd nitrogen converted to

ammoniui sulphate.

24 Ammonis i35 Jiberated by making the mixture

with (011,).80, alkaline and NH; is distilled.

3 The distilled Ammonia is determined by

titration,

1000m3 Kjeldahl flosks, conical flasks, Markham-micro
nitpogen still, kjeldchl distilling bulb, straisht

Tube condenscr, nnd Heating mantle.

Heogents:

All reagents uscd were of AnalaR grnde free from

nitrogen.



About 50ca1-j drint sample wns measured into o cleon
ary ‘IOOo.n3 Kjeldahl ilack. Mixed entalyst ( 1g)
consisting ~f 160:, anhydrcus KZSO&, 10g. Cu.SOa.Sﬂzo
end 3g sndium pellets rnd 50m3 conc.H28JL were added,
Few chips of pumice stones was nlse added as antibumping
material, The al..virc were carefully digested over an
electrical heatzr o ~ eclear greenish colmur. About
30 minutes latter, ilie hest was put off and all- wed to
corl, then 150m5 oi distilled woter was added., The contuents
wos then transfored into » ’jOCmj velumetric flask, morc
distilled water w=s used to rinse out, but leaving the

‘5

pumice stones behince, The S0em™ flask with the digested

ot

material was shr'ica to pmix well, then mnde up to the usnrk,
The diluted diszest uns transferred to the stesmed out
apparatus and 15¢n” of 40% NaOH added, then clesed up
immediately to nrcvent escrpe of ammenia, The libernted
ammonia was stew Gigtilled into ZOcm3 bsrric acid scolution
(2%) centaining 4 drops of mixed indicators in a conical
flask for 5 - iO inutes, The distillate wns then titraicd
with 0,1M HC1 to ihc end point when the indieator changed

from green throu h faint to 2 definit pink celour =2nd amount

of acid consumed s recorded.



Tem? of 0,17.Cl = 0.0014g N
= 1.4mg N

The c2lculiiion wi s based on the abnve given formula

% nitrogen conltent of sample is given by:

A

v mqi;A‘@LleﬂC1 x_0.0014 x 100

where v = vnlume ol ~cid used and ’

V = volume i semple digested,

Therefore, the ;i crucde protein content
= % nitroscn content X 6,25,

The results are ~iven in tables1, 2 and 3,

2.4,0 Determinaticn of codium benzoate (4, 12, 64)

The volumetric determinatiwnm »f the acid is based on
the partitien Law using a solvent which is immiscible with
the drink., A moidilicd A.0.A.C., (1975) methyd of mnalysis
was adoypted; and “¢r the purprse of regulatisns the amount

present is calculated 75 the ncid itself,

———— -

Redistilleu ci:loroform (An~laR) grade, 30% ethanol

3

obtained by diluting %0cm™ of absolute ethannl to

100cm® with (istilled water, phenolphthalein indicttor,
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0.1% alcoholiic =selution also cbtained by diluting

0.1 cm’ 3,

to 100cm 0.05M NaCH which was prepared

by weighin: C.5g Va0l pellets and disnlved with

distilled woter nnd made up to mark in 250cm5

standard volunetric flrnsk.

Frocedure.

The drink samzle (-1Ucm5) wns extragsted with 7, &4, 5
3

and 3cm” portions of chloroform. The extracts were
transferred into = :a’.t"()cm'js beaker and evapocrated to dryness.
The residue was dissolved in 30% etnaneol and 2 droos of
indicator golutici: wre ndded, then titrated with 0.05: NaCH

to the pink end point.

Calculatiern.

- ——— - -

S~dium benzo-tc¢ (g/f10C cm3)

Cecm” NoOH x M x 0,144 x 100
Volume of Sample (cm

n

V = volune of MaOH used in the titration
M = molerity of NaQH.

The results are ziven in tables1, 2 and 3.

2.4.1 Determiration ¢f Saccharin (4, 65. 67)

- a s o= e o o

Saccharin ¢ be oxtracted by making the sample
strongly acidic «with HC1 nnd then ertracted with ether.
The combined ertrvacis ¢f saccharin is then estimated by

titration after th2 solvenl is removed.
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NH3 solution, c¢ther, conc,HCl nnd acetone,

Brocedure:

7
The samplc =50cm” wns mensured inte a separator, then

3 water was added., The sacch rin

100m3 conc, HCL nnd 10cm
waas extracted by siioling with three separate portions of
25cm3 ether., The combined extracts was then washed with
two separate portions of water (1Ocm3), and then filtered
te remove the sclvent., About 3cm3 acetnne was added to

the residue and cv: sorsted, then 2cm3 of water ndded nnd

titrated with 0,05 ¢ Qil using bromnthymol blue as indicntor.

Calculatinn:

r 4

The calculrcion wrs based on the formula; 1cm”
C.05M NaOH = 0,20915; srecharin, The results are ~iven

in tables1, 2, =nd 2%,

2.,4.2 Determinntion of Free Sulphur dioxide (S0,)

L&L_QQZQQLEEﬁ.FQI-

There are mawn’ methods proposed for the determin~tion

of (S0,) in foods ~n¢ drinks. Among them are:-

1e distillction of 802 in presence ¢$ ncid and

in n inert ~tmosphere,
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2, absoroiion in an oxidising agent (e.g. iodine)

whici coirverts the HzSO} into stoh.

The determinntion ot 50, 1is based on the fullewing

reactiuns,
12 ¥ J ﬁ KIj
I, +1° = I
I3 + &0, + Hy) —> S04 + 31" + 2H*.
3. Direct titrstion methnd,
Apparatus:

Burrettes, pipeites, and other volumetric eqguipments

needed,

——— i —

Todine solution (0N.02M) preprred by weighing 2,54y
nf resublimcc lodine »nd dissolved in 40% pot-ssium
icdide and then mrde up to 1 dm® mark with distilled
water in a 2t nderd volumetric flask (40).

Acidifie! gtorch sclution; this was prepared
by dissolving 10g soluble starch in 'JOOcm3 hot w-ter
and then 170g citric ncid added after coeling to make

it acidic.



L2

Frocedure:

250m3 of the drink sample wns pipetted intn 2500m5

3 acldified starch snlution

Erlenmayer flas%s 'nd 0.5 om
added as indicatcr, The mixture wns then titrated with
0.02M iodine solution to a dork blue end point. The

titration was repcated three times,

Calculation:

Sh e ey - e

Free Sﬂz(mﬁftﬂa)

= ¥.M.64.7000
v
where ¥ = volume oi iodine used (cms)
M = Mrlaricy of iodine,
V = volume o’ semple (cm3)

The results ar: —~<iven in tablesa 1 and 3.

2.4.3 Sorbic Acidl Dctermination: (4, 79 - 72).

Sorbic acid 1.- usually incorpnorated to fouds 2s a
salt of potassiua o1 sodium, For its estimation, sorbic
acid is steam dictilled from the food materials. But in
the case of driniinz, it is saotursted with MgSOk and then
determined by U,/, absorption at pH 2- 4,

Equipments:

Distilling unics, SF 800, U.V, spectrophotometar-

and its accescories, volumetric flask and double



Magnesium sulphote, dilute H,80, (7.5M),
NaoOH (1M) 3nd the blenk (distilled water).

Frocedure:

—— ————————

of drini. somple was measured into a 5OOcm5
3

50cm
double neck flask, 100g magnesium sulphate and 100cm
0.5M H,S0, added, ~ac then distilled rapidly int» 10cm”
I'NaOH using Kjeld-hl cistilling flask to aveid coloured
distillate. 50cm” uistillate was collected in 15 minutes
#nd then transferred into n 1000m3 flask, Another 15cm5
0.5M H2804 was adrdod ~nd made up to volume. The sorbic

acid was determined by the non-exidative method.

A suitablz diitution of the distillate with 0,005M P?SUQ
was made., Using wvatcr 2s a reference, the extinction w's

measured at about 750nm ~nd 280nm.

Calculatinng

The corrected volue for E?6O was determined from the
formula.

sorbic acid _
E560 = 1,418E - 0.811E,

260 80

where E = absorugnce rcad from paper.
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The corrected formul:: is design to allow f>r sugar
decomposition procducts.during distillation, The value

of EIP

Jem MY be g len o8 2260 (4)

E = £CL vhere E = calculated absorbance
from paper,

,~

£ = Molar ¢bsorptivity

C s==conc, in g/dm3

L = Prvhh length = 1 cm,

The results are Ziv.r in tables1, 2 and 3.

2.5 DETERMINATI 1. OF THE £SH CONTENT (42, 43).

i
-

The ash valuc oi ¢ drink is an annlytical term used
for the inorganic recidue after the orgonic matter has
been inciner-tod, Fut nsh value is not the exact inorpconic
matter that is priésent in the original food =s there mny
be losses due to vol~tilization or chemical interaction

between the » conatituents,

The main value of the ash, the alkalinity of the ash
and the acid-insoluble nsh if known are simple methods for
assessing the qurlity of drinks or fond generally c.z.

¢ high total ash iz undesirable in fruits and fruit products,

The ash contcniu wrs determined by evaporation and

ignition (incinerstion) of the drink at high temperature.



Apparatas:

A muffle fur-nce with Gallenkamp hot box nven
size one, 3iiic dishes brought t., constant mass
{M1) by hz~ting in the furance at 600°C, desiccator,

pair of tongs ra mettler weighing balance.

Frocedure:

100m3 of cvery srmple was pippetted {nto 2ach of
the constant ma+s silice dish and evapnrated to dryness
in the aven at 100°C, #nd then gently heated on hot plates
pPlaced inside a1 Tume cupboard until smuking ceased, The
smykeless samplzs vere then transferred into the guffle
furnace which wis rcheated at 500°C and incinerated
at 500°C for 3 hwurs, The heating continued until 111 the
corbon had been anunt away and the furnace switched off,
The dishes with ©h. rcsidue were brought cut with pair
of tongs and placcu in ~n efficient desiccator for cooling.
i'hen the mass of zilico dishes with ash were taken and
recorded s M2 eich, The arithmetic mean of at least three

determinations w3 often taken as the result.

Calculation:

. ——

Ash contaent of the sample was calculated thus:

M, - M
Ash content = w*éijf—Ql x 1%99'g/dm3.

vhere V = volume of scmple used.

The results rre given in tables1, 2 and 3.



2.5.17 Alkalinity of the ash (4, 33)

From 2.5 nabove, the ash value nf every sample
obtnined was subjucted to further treatment for the
determination of the alkalinity of ash, The alkalinity
of ash was obtnincd bty titration (vealumelric) method 2nd

the £ollowing procedure was ndopted.

Frocedure:s

T e w ——

About 2Ocm3 0 distilled water was added to the nshed
samples and eacn of them was transferred to different 1DOCm3
beckers, The silicn dishes were further rinsed with ﬂﬂcmB
distilled water md sdded to the ash s»lutisns in beakers,

nd then made ud to 50cm3. ’IOcm3

of O.1MHCL wns added to
every beaker and boiled to half way to ensure complete

removal of carbon dicxide. After cooling, they were back
titrated with O.1M NuCt, to the end point at pH 4.5 using

methyl orange 135 nn irdicator,

The different in volume of alkali (0.1MNaQH) used in the
titration and volum: of acid (0,1MHCL) first added gave
the volume of aciu corresponding to the amount of smnle

ashed,
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Caleulation:
The v-lue of 21lkalinity of =ash was cnlculated ns

carbon1t: ol potassium thus:

-~

1 em” 0.1 NaOH = 0.0069gK,CO5 (4).

The results ¢re given in tables1, 2 =nd 3,

2.5.2 Slouenial Determination using Flame Phnotoweter snd

-

and Alomic Absorption Spectrophotomcter (A.4.S5)

The .cide applicotion of spectral emission ~nnlysis in
Analytic:l Chemistry mnkes it necessary to carry out vork
on the e¢lomcntsl determination of drinks, foods ~nd other
materinls genernlly. There is particul-rly & papid
development in this technique of analysis. However, desgpite
the merits of these sources, they have serious deficiencies
limitinz <their applications, particularly for the snalysis »f

high purity substonces,

2.5.3 Flamec thotometric Determination of Potissium ond Sodium

(b, 4 - 46),

When the investignted solution is spread in the flome of

cthe photomcier, the ntems of the metal are excited by nbsorbing
radiant encriy of the flame. On returning to the ground state,
they emit the ~bsorbed radiation, The intensity of the emitted
radiation is directly propertional te the concentr~tion of the
element .in thc solution, The alkaline metnls (Pot~scium and
Sodium) were determined with flame photometer where they are

mrre sencitive,



Freparation of Pot scium Standard Stock Solution

The Analal} Fotresium chloride was dried and 1.9122
welghed eut “nd dissolved in deionised distilled water

#nd made tv volume in 1 dm3 velumetric flosk and l-belled
3 3

3, ‘I.Elcm'15

#s 1000 pom K (stocl. solution). O.2cm . 0.6cm”,

5 3

s 1.6cm

y OJbcm

0.ch3, 1.0cm”, 1.20&3, 1.b4cm and 2.Ocm3
were taken from the stochk solution and each diluted to
100em’ with deionizcc distilled water and labelled as

the working stind-rd solutions with concentratirns 2, 4, 6,

g, 10, 12, 14, 16, 1€, »nd 20ppm respectively,

Sodium Stundard Stock solutions

Sodium stond rd stock solution was similarly prep-red
by drying some An: L-I' fodium Chloride at 120°C for one hour,
After cooling for 30 uninutes, 2.,54g was weighed out, ~nd
dissnlved in 1dm® volumetric flask and made up tu the m-rk

with distilled dzicnised water and Jnbelled 1000ppm Na,

The workins st-nderd solutions of 2, 4, 6, 8 and 10vpm
Ne were similarly rreprred as for potassium solutions. The

two standard stoc!: sclutions were stored in plastic botiles,

Soft drink sample nreparations:

1Ocm3 of the drink srmples were pippetted eut into the
silica dishes ~nd ashed, then transferred into 2000:u3 beckers.
100em” of deionised cistilled water and 10cm’ of conc.lCl

were added to enchh berker snd boliled for several minutes.
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Interference by = 'tz of Ca, Fe, and Al were removed by
ndding ammoniwa =o’'ution after cooling and filtered with

nshless filter prper, The ammonium solution was first

prepared by diluting 6(Jcm5 of Ammonia solution to 200cm”
with distilled wricr,
The filter-tes were trorsferred into 100em’ volumetric
flask and each mhdc¢ up to volume,
Aspiration of the UWorhing Standord Sclution and the
Drink Sample 3olution,

Using a filtor i¢ give a spectral ronge of 776 - 77/0nm,

the sensitivity of the instrument (¥lame photometer) wns
set so that the {ull deflection ige. 100% transmittance
cccur with 20p»>»m Jor potassium determination. The zZero
deflection wns ob%rined with the blank and then ench
standard and saiapl: sgolutions were 2spirated in turn,
flushing with deioniscd distilled wnter after every

reading,

For sodiun docerminsation, the 100% tronsmittance was
reset with 10nom stind~rd working solution, and zero

deflection agnin wvith the blank.

From the rendings obtoined, the calibration graphs
for potnssium ~nd sodium were plotted with the readings
obtsined with st nd-ord working solutions »f each and the
scmple values for c¢rch of the element wns rend from the

graphs.



From the ciiibr-tion curve obtained, the concentralion
of the sample soluticns were extrapolated, and the actual
concentration of the srmple solution was gnt by multiplying
with the dilution frctor., The results obtained are shown

in table 1 and 2.

2.5.4 Determin:tion of Calcium, Magnesium, 2nd the troce
metals (Iron, lc:d and Zinc) using Atomic Absorption
Spectrophoconcter (A.A.S). (44, 47 - 49, 52 - 93).

Apparatus:

Atomic Absorsuicon Spectrophotometer Model Pye iflaic=m

SP 1900, cathode 1 nps for the metals to be determin=zd,

Flame: Alir/acet iecne flame,

L

Ireparncion of the St:nd-rd Stock Solution of metais,

Caleium.

2.4973g c1lciun errbonate (ainalaR grqde) wns walighed
out and dissolved in 50cm’ deionized distilled water followcd
by dropwise addition of ‘IOcm3 concentrated HCl1 to effect
complete dissolu:ion, The solution was transferred into
a 1 dm’ volumetric f1-sk, made te mark and Labelled 1000ppm
Ca. The solution v g titrated against 0.1M EDTA. The c~lcium
standard workin:; solutions O - 10ppm were prepared by

appropriate diluticn of 0.2, 0.4, 0.6, 0.8 nnd 100m3

3

of the
stock solution tos 10Cem”™ with deionised distilled water

which gave 2, 4, £, 8 »nd 10ppm respectively.
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- Heleasing Agent: (Lantbhsnum solution)

A welghed sample of lsnthanum nitrate ( 10g) was
dissclved in deionisud distilled water and then 2Ocm5
conc.HCL was slowly nddoed, shakoed to dissolve. After
cooling, it was transfirred to one litre (1 dm3)

volumetrice flask and made to mark.

i eyl gt i - o

The starting soluticn of magnesium was prepared by
weighing (10.0133%) vpnesium sulphate and dissolved with

ZOOcm3

deioniséd distilled wator. Then 1.5cm3 conc.HNO§
wags added ~nd wade up te 1 litro (1'dm3) in Standard
voelumetric flask witii dolonised water. The solution wos
then titrated agningt C.MY EDTA Solution using Eriochrome
Black T as indicator snd found to contailn 1000 ppm Mg and

Labellcd, The standied working solutions were similarly

prepared as for calclum,

; 9.8¢ Ferrons mamonium sulphate (NH4)2804.6H20) was weighed
out and dissolved in 1 litre (1 dm°) volumetric flask with
delonised distilled wntor then made up to mark and lab.lled

1000 ppm Fe.

This was also pr.parcd by weighing out (1.8g) lead
nitratc Pb(N03)2 ana Gigsclved with deionised water and ando

up to mark in 1 litrc velumetrice flask, then labelled 1000ppm b,
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Zinc:

A weighed s-mmle ( 4.3980g) Zinc sulphate hepta=hydrate
(ZnSOh.7H20) was dicrcclved in deionised distilled water nnd
made up to 1 im5 m rk in standard volumetric flask and 21so

labelled 1000 ppm Zi,

All the three stoc.: sclutions were similarly titrated
against 0,1M EDIL =colution as for Magnesium above and 21l
stored in plastic lLottle, The working standard solutions

were also prepared like calcium suluticns.

Soft grink sample reporation for ALA.S. determination

The drink s in)les were ashed in the same way ns for
sodium and potastiun ccterminntion except that there was no
addition of ~ammosnium solution to prevent interference by

the. elements 2+, I'c -nd Al.

The filternte ob%inca from cshed samples were stored in

‘lOOCm3 volumetric flasks and each made up to mark.

Spraying of the Preocred Samples into ALALS.

The appropri-cc lrmp for every element was inserted
into the instrumcnt (/.4.S.) in turn and the reading of
every element recorded, but in the case of calcium
determination, the relersing scgent (lanthanum nitrate

solution) was 1dded to every suitable volume of sample
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solution taken for cstimation. The standard solutions
were successiv:ly surryed together with the blank, washing

the instrument +iih «eionised water between every sprav.

Mean of thrao rerdings for each standard solution
were recorded for cvery clement., The calcium content was
nssessed (allowing lor that of the blank) from the sanmple
and estimated from e stondard curve. The concentrations
of the elements (iFc, I'b znd Zn) present in the samplces
were estimated Trom their calibration curves (40). The

results are showm in torbleg? and 2,

2.6 SHELF-LIFZ LUDY O SOME SOFT DRINKS.,

2 4
-

Some of the =v-ilnble non-carbonated suft drinks
producrd in th: country (Nigeria) were used for the shell
life study. Drinks used for the shelf life study were

products of twe dificrent companies, both based in Knno.

2.6.1 Materinls and locations:

The followin , drinks were used for the shelf life

study.
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No, Nawe of drinks § Menufacturepsand their loc~tion
1. |Juicy Oronze (J.C) Salndel Enterprises Ltd., Flot 19,
Challawa Industrial Est-te,

P.0. Box 820, Kano.

2. |Juicy Apple (J.1) -do-
3. |Juiecy Tutii irutti(JTF) ~-dn-

5 :Limn crange Juice (L.J):Limﬂ Services Ltd., Kwwnji, Knne
L 1

- - -

2.6.,2 Precuremcni of Samples.

The sampling period for the shelfelife study was corricd
out in the month of June and July 1983, Bulk samples of the
drinks were collectca from the productinn plants «n the dry
they were produccd, The drinks were selected at raindom
and ene carton ( cr.tc) of twenty four hottles for evury

brand was collectcc con the dntes stipulated below,

%o Juicy or-nge 04 - 07 - 1983
2. Juicy Loply 06 - 07 ~ 1983
L 2 Juicy ututti frutti21 - 06 -~ 1983
b, Juicy Colrn 07 = 07 = 1983
5. Lima Fruit (orange)

Juice 05 - 07 - 1983,
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2.6.3 Shelf-1lif. terts for the drinks:

The simplest melhod of determining the shelf life of
a freshly bottled drink is the storage test. It entailed
withdrawing a reorccsentative quantity of bottles from ench
production batch ~nc¢ stored them for a given period at =
certoin temperaturc, The samples were subjected to rcguler
checks fur chanjecsc in rppearance, flavour and taste, The
bulk samples werc rcferrbly stored in a room having diffused

light and maint incd ot »n avernge temperature uf 23%.,

In Nigerin, soit drink storage is carried out by the
producerg the tr:dcrs-nd the consumers., Most Nigerian
traders leave thoeir consignment of suft drinks vutside, in
the sun and covered with tarpaulin, seme of the drinks are,
however stored in the room, and those to be sold immediately

are kept in the reflriger-tor.

2.6.,4 Sampling for snalysis.

Every munth, sore hottles of every brand of drink were
collected from the cortons of the stored samples and kopt
in the refriger-tor with nn average temperature of about
4.0°C, and then uzed for the analysis for that month. An
interval of thirty drvs were allowed for every parameter's
determination nd the results sbtained for the same parametcrs
were compared and rucerded. The analysis was conducted from
the 2nd to the 9th of cvery month starting from August to

November 1983 in a predetermined sequence,
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2.7 ANALYSIS 707 ‘IiELF 1IFE STUDY:

&
- -

The analysis I¢r the shelf life study has been carried
out with respect ©o the following parameters: Specific grovity,
% sugar content, refrrctive index, pH-values, titrat-ble
acidity value, nscorbic =acid (vit. C), total solids, preservatives
used e.g. sorbic acid, free sulphur dioxide, sodium benzonte,
Others are saccharin content if any, crude pr~tein contont
and colour. All chcze parameters were guantitatively

determined as jus.ificd below,

1.  Specific grayity:

Precipitation -nd possibly evaporation of some of the
components of thc drinks can lead to changes in the specific
gravity on stor:re »nd this could affect the shelf lifc of
the drinks. The orocedurc adopted for the determination wos
the same as described in the general analysis. (see no. 2.2.2).

Results of the wnrlysis arc shown in table 4,

24 OBrix-% sugti content,

Fermentation - nd possibly othei' cheminil reactions with
the sugar content cvould lead te deterinration in sug-r v-lue
and these changes in thce supar content of the drinks would

certainly affect ti:cir shelf-l1ifec,

The Procedure for runlysis was as described in the general
analysis of suzar content (see no 2.2.3).

Results of the anclysis 2re shown in table 5,
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3. Refractive inder

—— %8 Sy

Since refr:.ciive index cnn be converted to brix, it
could be used in conjunction with the specific gravity of
the drinks to dectermine the sugar sontent. Changes in
refractive index v-lue therefore, implied that, there were
changes in the suiir content of the drinks on sterage which
would definitely affect the shelf-life of the drinks,
Frocedure adopted in this analysis was similar to the one
used on the gener-l rnrlysis ns described in (no. 2.2.6).

Results of 2nalysis »re shown in table b,

4, pH-value of <t.. drinks:

The pH of sof: drinks give an indiention of their
possible resistancc o microbial spoilage with time, so
variation in pH-volue on storage could be used to nssess the
shelf life of the¢ drinks, The procedure for analysis was
as described in the generzl analysis., (see ne 2.2.5).
Results of analysis ~re shown in table 7.

He Titratable acidity volue:

Changes in thoe rcidity values of soft drinks indicate
some types of reactions going on in the drinks, that aight
lend to off-tastc of thesdrinks with time,

Procedure followed vngs ns described in the general analysis

(see no., 2.3.)
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6.  Ascorbic ncine (vitomin C)

Tempa e et eseer i s anl e —

When ascorbic rcid is added to soft drinks, it is
preferentially ozidised ~nd lost (5). Aldehydes, ketones
and keto-esters arc susceptible t. -xidation, therefore,
flavouring ingredients contnining these compounds loose
their charancterisiis [lnvours during stirage, thercfore
vitamin C determinntion is another technique of asscssing
the self--1life of ihv drinks. Procedure for analysis is
similar te the one described in general analysis (sec nc. 2.3.1)

Results are showm in teble 9,

7. Tptal solids : s X_dry welght

ae function »” the storage time is due to different
weather ~unditions, Chemical resccions in the drinks could
result to decomocsition »nd oxidation of compunents such as
caramel ia ¢ola drinkec, and hence caramel concentration
in dronks is cxpecied to deteriurate with time and affect
the shelfl 1ife. Proccdure for nnalysis was as described
in the general nalycis (see no 2.3.2).
Results are shown in table 10.

8. Sorbic acid (FPrescrvative)

Seorbic acid iz one of the major preservatives used
in soft drinks, siace 11 preservatives deteriorate on
storage if used in (rinks, the peri~dic determination of
~orbic rcid in scft crinks is a way of assessing the shelf-life
of the drinuks., The prueccdure for analysis is as deseribed
in Yo, 2.4.3.

Results are shown in table 171,
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Sulphur dioxice could be used as a preservative in
soft drinks, Part of the total sulphur diexide added to
drinks combines with some of the drinks compenents, nnd
only a portion i3 active against micro-erganisms. The
bound portion appciored to be inefficient and drinks with
sulphur dioxide dcteriorrte on storage, hence reducing
the shelf life of the drinks., Pracedure for analysis
was as described in the general analysis (see no 2.4.,2).

Results are shown in t-ble 12,

10, Sodium benzoale,

Sodium benzontc is one of the preservatives used in
non-carbonated soft <rinks, and the liberated acid (benzoic
acid) prevent the drinks from spoilage in time, hence used

to assess the sacli life of the drinks.

Frocedure used hoi been already described in the general

analysis. (sec no. -.4.0).

Results are shown in t~ble 12.

1. Saccharin contoent:

e S - ——

Saccharin pgenerrlly decomposes with increase in the
surrounding tecmper:ture with time (13), and this progressive

losgs can be used To study the shelf life of drinks.

Procedure for deteriincotion was as envisaged in the gencral
analysis see no 2.4,1,

Results are shown in toble 12.
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12. Crude protein determination:

Generally cruic protein value of food deteriorates
with time and it rlso npplies to drinks. The decrease
in protein valucs indicntes deterioration in nutritional

value 2nd makes thie drinks to be less acceptable with tine,

Frocedure for nnlycis was similar to that already

described in gencrsl onalysis (see no 2.3.3).

Results are shovm in table 13,

13, Colour chan;cc in coft drinks:

Changes in thc colour of a drink might be duc to either
changes in the composition of the colouring materials or
changes in other certrin components «f the drinks. Colour
deterioration phc¢ncmenon can be used tn study the shelf

life of drinks.

The procedure for anclysis wns as described in the gener-l

onalysis (see no “.2.7).

Results arc shown in table 14,



CHAPTER _THREE

- - . .

The discussion of the results of this study would
be based on how the c¢xperimental results obtained from the
parameters deterainc, compared to one another, and to
the stipulated cunlity steondards needed in a soft drink
(6, 20, 74, 75). The detected adulterant and contaminants
vere compared to the Lighest desirable level or maximum
permissible amount -5 emphasised in the regulation. able
1 -~ 3 showed the results obtained from parameters
considered in the rcner-1l analysis while tables 4 = 1,
showed the results obt-ined from the parameters indic~ted

for the shelf lif: study of the drinks selected.

3.1 SOFT_DRINKS OBTAINLED WROM FACTORIES IN KANO.

The results on the table 1 showed that all amounts
of contaminants ~na lcvel of additives added f=211 within
the permitted 1linait needed for consumption, except that

they all had very ‘ow nutritive value (protein content).

Looking through the toble, it w=as observed that the
specific gravity rcsults were almost the same except that
the iime Jjuice had the lowest value as.gecorded, Th. s me
amount of sugar was :dded to the Jjuicy brands of drinks
while about half of this value was added to lima Jjuice

suggesting that they nust have added an artificial sweetener.



The pH values wer:s - liost the same except that juicy

cola had the hi:zhest volue of3.3. All the five brands

of drink had very low pH vanlue, The full benefit of the
preservatives added wrs obtrined only st low pH, but
satigfactory results were achieved at values of betwecn
pH 2.5 = 4,0, Ofi-{lavours duc to growth of lactic acid
bacteria can be provented by reducing the pH to below 3,0
and growth of most yersts was slowly inhibited below

pH 3.0. 1In countrics where the addition of preservative
to soft drinks is not permitted, a low pH=-value as

observed in the t-i:le is the unly way.

The acidity v-lucs were different in allthe five brands
analysed suggesting thet different amuunt of acids were
added to different brrnds initizlly., The titratable
acidity v2lue of » coft drink is a measurc of the weak
acids e.g. acetic, i~ctic, formic, tartaric and in most
ceses citric acid, /According to Nigerian standard
Organisation (N.3.0) #nd Nigerian Industrial Standard 1976,
they should not excecd 0.5¥% of »n finished scft drink, -nd
the results obtrincd From the samples fell within this
specified limit.

The results obt~incd from moisture, ash, major and tr-ace
elements showed Lh 1l the percentage moisture contents were
2lmust the same for nll the samples.Lima orange Juice wns

found to contain thc lighest concentration of inorganic



3 followed by Jjuicy cola

comprnents (ash) of 5.80mg/10cm
&.80mg/10cm3, wiile TLe juicy erange had the lowest.

The alkalinity of ~tch too was found to very with differunt
types of drinks snl lima Jjuicenlsc had the highest v-lue

followed by Jjuicy cola as observed,

From the tablc, about one or two trace elements were
detected in some ¢f the somples and the values fell within
the specified limit. Trace elements like Co, Cu, and In
were below detectible level if at all they were present,
Amcunt of potassiua wes the highest of all the major
elements suggesting thot mest of the ahemicals used in the
manufacture were in the form of potassium salt rather than
sodium or calcium sclt, Other major elements detected may
be present originolly with the type of water used, and 211
of tThese metals were within the specified 1limit expected cof
o soft drink or focd mnterials generally. The high amount
o< sodium osbserved resulted from either sodium citrate or
wvater used for soflt drink production. The average liquid
content was not il true as printed in the label for -11

the samples. Tho he d space for limn juice was che lowest

of all the samples, ~nd the julcy orange had the hizhest vrlue,

Qut of the five s~amples analysad, four of them (juicy
brands) use sorbate ¢s » preservative, The determination of
sorbate in the .[rinl wrs bnsed on sorbic acid liberated inte

““2 drinks. It w s observed that there wrs limited use of
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sorbates with souc fermentable fruit products. Sorbic

acid appeared to be more soluble than benzoic acid being

an aliphatic org-nic compound ond more costly to be
purchased, hence rorely used in food industries. Sorbnte
reduce surface ye: st scum formation in soft drink t-nks,
The amount of sorbic acid present in each sample varied
from each other indicrting that either different quantities
were added to ech: scmple initially or thet different
somples .consumed or destoryed the acid at different rate
if the same amount s ~dded initially. The only drink

in which benzonte v used as preservative in conjunction
with sulphur dioxide was the limn orange Jjuice. The
preservative power of benzoic acid or its salts is wenk
compared to sorbic ncid, Sodium benzoate is only recommended
for preserving ncid r1roducts, Most fruits and fruit juices
do not require pl-cdjustment since their natural acidity is
usually of pH 3.,5. The cheoice between the use of the acid
or its sodium s21t is lorgely dictated by the condition of

use, price and w~ilnbility,

Looking throurli the table, Juicy cola had tne highest
value of ascorbic ncid while the lowést of the& walues were
obtained from juicy rpple and Tutti frutti. The total
solids values (¥ Jry weight) were almost the same except
Lima juiez which had the lowest value, The results of
refranctive index were zlmost constant with juicy brands and

higher then that of the lima juice (1.341). The food value
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as observed from cruce protein column with the drinks were
very low and the le¢st ¢f nll occured with Jjuicy cola, The
higher crude protein v-lues were recorded with juicy or-nge,
Lima Orange Juice and lima tutti frutti, suggesting that

orange drinks used 1o hove appreciable amount of food vnlue,

In the t~ble 1, the results cbteoined for qualit-tive
analysis were shown. The tests involved parameters like
the taste whether ~ccepted or not, colour as appearcd to
the naked eyes -'nd tLe odour, All the five samples
snalysed were sweel nd nccepteable initially, none hns
bitter sweet tnstz s expected of drinks with traces of
quinine, For the type of materials used, all the Jjuicy
products were nacked in nluminium foil with polythene
polished internalily -nd directly sealed. The Lima products
were packed in plcstic cups covered with aluminium foil

sealer (cap).

3411 Soft drinks bought from the Local market,

P

Table 2, showcd the results of all the parameters
2nalysed with the drinks purchased from the local markets
2nd department~l stores. The drinks were manufacturad by
various industries irem vorious zones of the country as
seen earlier, The urpose of this study was to know
whether or not the amcunt of the .- contaminants and the
additives added f711 within the specified level ~nd
clso to verify whcther or not the manufactuers used true

fruit juice as most ¢f them claimed,
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1.
2.
3.
4,
5.
6.
7
8.
9.
10.
11.
12,
13,
14,
15.

16,
AQO
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FARLMETERS/SAMPLES

KA

Specific gravity

Onpix sugnr content
Liocuid content noamv

pH vrlues -
Acidity values (g/100cn”)
Alknlinity of ash mz.iC,00<7100cm”
Ascorbic acid am\AOuouu .

Tot~1l Solids (%) dry wei:sht
Moisture content (i5) _

Ash content (g/1000cm”}
Retractive index -

“rude protein (mg/100cr”)

3orbic =acid Asm\aauv -

Scdium benzoate nm\éoomﬁxu
Sulphur dioxide (mg/dm”)

S~ccharin Aam\asuv
Head space (cm3)

JUICY JUICY iy U TUuIeY o T
ORANGE APPLY TUT: I FRUTTI “ COLA JUICE
1.0520 1.0513 1.0470 1.C476  1.0255
12,07 12.00 12,00 11.90 6.10
165.00 270.00 205,00 200,00 194,00
2.5 2.6 2.5 33 23
0.3074 n.,2402 0.1935 0.3650 0.3938
1C.35 G.€8 8.97 10.35 24,15
5.544 Do 24520 10.560 4.400
10.82 1%.75 10.94 10.05 8.92
89.18 89.25 39.0€ 89.95 91.03
4,80 4.10 4,60 4,80 5.80
1.351 1.352 1352 1:352 14341
7.53 4,55 Sel3 3415 6.65
53.52 59.12 8.37 65.91 N.D
ND ND NI ND Y ATZE
ND ND ND ND 61.44
ND ND N ND 109,92
55.00 50.00 45.00 50.00 6.00

- e e e
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18.

19.
20.
21.
22.
23.
24,
25,

Table

1 (cont'd)

I RS 1 § § {03 AR 1) 5 (o) SRR 5 (o Y
F/RAMETERS/SAMPLZS JUICT T JUICY  LIMA

- - ORANGE __ APPLY TUDLTI FRUTTI __ COLA  JUICE _
Elemental analysis (pon)
i. Mg 35.00 34.00 34,80 35.60 39.70
ii. Na 9.60 8.80 5.60 8.80 8.90
iii, Ca 29.80 28.80 20.60 21.20 35.30
iv. K 110.60 180.30 125,.4C 115.00 8,00
‘'v. PB ND ND 0.01 0.2 ND
vi., Fe 0.03 €c.05 D ND 0.10
vii. '‘Zn 0.QC1 0.01 D) ND ND
Cost per bottle (K) 25 25 25 25 25
Caprcity of container 250 250 250 250 200
Liouid content printed on Label 200 200 200 200 200
I'~ste: Sweet/sour/bittcr Swect Sweet Sweet Sweet  Sweet
Colcur to naked eyes Yellow brown darlc pink dark Yellow
T-ste/odour A A A A A

Type of container/C-p

- e m - -

Aluminium foil with polythene polished
internally direct sealing,

ND = Not Detected

A = Acceptable.

- o —
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PARAMETERS/SAMPLES

. Specific gravity
. 28ri: Value

« Aver.zc Liquid content cm-

. Acidity g/100cm’

. AlKk"linity of ash
mg/X,C05/100cm3

7. Asco fﬁwn scid am\;ooosu
8, Tot-~1l zolids ¥ dry weight

1
2
3
4, pH-vrlues
5
S

9. Percentage moisture contant

10. Ash ccntent m\Aonoosu

11.. Refrnctive index
12. Protein Value am\AOOOhm
13. Sodium benzoate g/100cm
1%, Sorbic ncid mg/dm”

15. Printed liquid ceontent cm

3

IABLE 2
TABLE OF RESULTS FOR
SOFT UmHZﬂw noqmm FROM THE LOGCAL JMARKET
© T Fruit ViP Essdee uit Mald  Caprisomne OKin
Crenge Apple drink Grape fruit Pinecpple Orange Fineapple
... (Fr.0) (V.A.D) (Css.) ﬁwwm..p. no.om __(c.P.J)
1.0398 1.0399 1.0605 1.0479 1.0357 1.0482
10 1C 19:5 e 9.5 12
29 HO 370 220 190 250
2e9 2.6 3.4 2.4 3.0 2.9
2.3077 0.2562 C.4611 0.2241 0.3074 0.2113
12.42 11.04 1C«35 12.8C 15.85 €.90
7.568 5.280 18.48C 7.040 3.520 20,240
10.89 10.90 1C. 71 10.87 10.75 11.03
9,60 88,90 89.00 39.50 90.20 §8.80
4.20 5.10 4.8% 530 4,90 6.20
1.349 14349 1.357 251 1.348 1.35
54850 4,200 6.125 4,200 2.975 9.275
2. 0864 C.C720 0.0936 10C8 0.1152 0.1358
) S D 79.29 N.D oD 73.35 N.D
> 300 200 330 200 2790 250

-

- 2 mm—— -

- —
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16.

17,
18.

PARAMATERS/S,N 'LES
Elem-nt-1 in-lysis(ppr)
i) Ca=
ii) Nn
iii) K
iv) Mg
v) Fe
Colour

Taste/Sweet/Sour/bitter

-.

Table_2_(cont'd)

rruit ViP Essdee  Fruit Me aprisonns  OKin
Crenge Apple drink Grape fruit Pinespple Orange Finecpple Julce
(F.0 (V.A.D) (Ess.) __ (F.K.E) (C.0) (C.P.J)
41,80 23.40 38.60 34,30 25,20 22.50
S.80 10.50 29,00 18.80 5.00 11.00
187 190 195 168 194 114

31.00 20.50 24.,0C 29.80C 25.00 27.00

"D 0.0& 0.04 D .30 0.01
Ycllow dirty brown light Yellow Yellow Sweet Yellow Light Yellow
swect(A) sweet(A) dndwmw sweet (A) Sweet(A) sweet (A)

A

- — —

e - -

these six samples.

- Acceptable

N.., = Not detected

cs . sharin, fres sul_iur dioxide, Copper and Lead are

A

below cdetectable Limit in
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The results on the table showed Lhaf all the amcunts

of contaminants -nd level of additives added conform (agree)
with the permitted 1imit needed for consumption, and thnt
they nll had very low rnutritive value (protein content).
Th¢ only defect wus tlict only synthetic flavours. were used
to compound the syrup, At the vitamin C and protein content
celumn, it was obscrved that Essdee grape fruit and Okin
pineapple drink h'd ihe highest value of vitemin C and
protein content, hence preferentially recommended for
consumption to others, These two products could be safely
srid to have cont~incd the natural Juice and flavour, ALs"in
all the six samples onclysed did not contnin any of the
artificial sweetencrs ~s recorded by their brix value, Tae
aste of all the =i. srmples were sweet and acceptable to
consumers cxcept tlic Essdee grape fruit which could be
suspected to hav: conirined some traces of guinine materinls

which made it bittecr sweet, but still acceptnble.

3.1.2 Concentrated Lrinks (D.T,.T)

The two sampnles ¢l concentrated drinks analysed were
purchased from deparui.entzl stores. The results of their
analysis were presented in table 3 for comparative purposes,
The two samples' level of additives agree with the stipulated
and acceptable liwit, The level of nutritive value of the
two drinks varied irom each other, Only the Tree Top Orange

could be said to have pttained the standard required in a






CONCENTRAT??) Diti}¥S_(DLLUTE TC TASTE)
Tree top Rola Hxtra
PARAMETRER3/8AFLES avanee drink Et;gn: Lemon.-
L i . At .0 f. - .__._(;:-i.v.!-'.al-'.). e i

1. Specific gravit:r 1.152 1.153

2. “Brix 55.00 35.00

3. Liggég gggtant rrinted on 700 1090

4, pH value % 3:3

5. Acidity g/100cr” 0 .4803 0.5764

6. Vitamin C m:/1&0cm3 77,40 3.08

7. Total solids: ! dry welghi 23.90 20.00

8. Percentage wcisture content 76..00 78,00

9. Ash content j/1000cm3 3.80 2.60

10. Refractive Indc: 1.39: 1.390

11. Protein valuc n;/1000m5_ 25.89 1.80
12, Scdium benzozte gg100cmj 0.%036 0.25835

13. Saccharin cortont mg/dm” 2% .52 238,16

14, Sulphur dioxide :11;,(/(3!!13 76.8 66. 560

15. Sorbic azcid N ND

16. Cost per botile N1.50 N1.95

17. Colour of drink Vedlrg Greenich
18. Taste/Sweet/our/bitter Sweot (4] Sweet (A)
19. Type of contiiner glass hottie plastic bottle

NJ) + HNot detected
A -~ Acceptable
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3.2 DISCUSSION 0P’ RECULYES OF ANALYSIS FOR SHELF LIFS STUDY,

vvvvvvv - -

The discussion of the results of analysis was subjected
to variation or :deterioration of the drinks parameters

within the four monih's storage period, Where there was
variation, deducticns of the possible recasons were made

with every parameter noted to be changing during the storage
pericd, Where no veriation occured, possible reasons were

given too,

The parameters sub-ihezded below were the parameters
considered to be able tc give us possible variations amcng
various drinks un.cr study. From these variations, the
possible shelf 1li_ ¢ «i every drink was deduced : and the
rate at which the ..od value of every drink depreciated

was observed and noted.

Also small note wes iven to every parameter determined

to Jjustify the recsons of its variation.

3.2.1 The Specilic Cravity (S.G).

The study of tihe grecific gravity table of results for
four months showed a repular increase of the data (see
table 4)., Since ihie containers were sealed and there was
neither in-comiaz nor cut-going materials from the drink,
therefore, certain reactions must have occured that lezd to
the ehanges observerd ir the specific gravity values. [he
changes could be : Lirituted to chemical or biological

reactions or both.
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From the chemic-l point of view, there could be any or

all of the followinr, reactions taking place,

1. Oxidation - rzduction reaction which could be caused
by the surface uir content which was rich in oxyzen
and incorporated during filling and sealing. Thez
surface air/ :yzen cculd react with some of the
additives or ccalsminants present in the drink,
thereby causing precipitation anag sedimentation cor even
possibly, coguistion, These conditions could lead
to changes in ihe specific gravity, which could affect

the shelf 1lifc of the drinks,

2. Fermentation re:cticn could occur due to the yeasts
feeding on the sujar, thereby converting part of the
sugar to alealicl #nd this could certainly change the

specific aravity of the drink with time,

From the biolc_ical or microbiclogical point of view,
certain micro-or; nisms or spores of the organisms could
get intc the drini during processing or their presence
in the raw materials like sujar is another way of getting
into the drink. 7Yecosts and moulds are examples of such
organisms, Their growth and reproduction could affect the

specific gravity v-lue in some ways.

From the table cf specific gravity. it was observed

that lima orange iuice nad the greatest increase amcng all
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the drinks examincd icr specific gravity value folloved

by Jjuicy crange, II the increase in specific gravity was

due to microbinle ;icil reaction, then the orange drinks

had the highest conceniration c¢f bacteuia, yeasts and

moulds over the icur menths. The microbioleogical reacticn
could result to prouvuction of alecchol and other non-alcohelic
products which could affect the shelf life of the drinks as
fermentation occurcd, And if increase was due to chemiczl
reaction, it meanc that the rate of chemical reaction of

orange drink was "i_ler compare to cthers.

3.2.2 Brix-Value-% -uper content.

There was litile or ne decrease in the sugar content
as cited in table D, The variations were not so pronounced
during the first ..c rcuaths with the samples of Jjuicy orange,
apple and tutti rrutii, but a regular decrease in amount
¢t sugar was estavlicled with juicy cela and lima orange
Juice throughout L' : Tour months. Tt was observed that
orange, apple, tut iIirutti and cola samples had a brix value
of 12%, while the samrle of the lima orange Juice had about
half of this valus vhiich indicated the addition of an
artificial sweetencr. This was also confirmed from its
taste and its throat scratch action after drinking, It was
cbserved from the [finzl analysis, that a considerable decreecse
in sugar content cccured with all the drinks' samples at the

end of the four asonihsg storage, although they did not follow






