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ABSTRACT

Two major categories of soft drinks include carbonated and non-carbonated which arecommonly available in
market.The carbonated soft drinks usually contain phosphoric acid whereas the non -carbonated soft drinks
contain citric acid as a major component. In addition, some other constituents such as caffeine, colour,
flavourscocoalike and preservatives are added to develop the taste and increase shelf life of the product.In the
current study the phosphoric acid content in eight samples of common carbonated soft drinksis determined
using pH-metre with combined glass electrode. The concentrations for Phosphoric acid in common samples of
carbonated soft drinksfoundis range 0f0.440+0. 07 to 1.839+0.13 g/L by pH metric method.
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INTRODUCTION

A few main subcategories soft drinks viz bottled water, carbonated soft drinks,dilutable concentrates, (squashes,
powders, cordials and syrups), fruit juices (100% fruit juice and nectars (25-99% juice content) and still drinks
(including ready-to-drink (RTD) teas, sports drinks and other noncarbonated products (with less than 25% fruit juice)
[1]. Troiano et al. [2] reported that 20 - 24% of energy intake came from beverages.

Carbonated Soft Drinks are beverages with added carbon dioxide that gives an effervescent taste to the beverages.
Carbonated soft drinks are further divided into colas and non-colas, as well as diet and regular soft drinks. The cola-
flavoured carbonated beverages usually contain added phosphoric acidto enhance the tartness [3]. A few lime -
tastingcarbonated drinks also contain phosphoric acid for the same purpose [1]. Acidity regulators are the food
additives used to change or maintain the pH whereas acidulants are the acids added to confer sour flavours[3].
Phosphoric acid plays double role as acid regulator as well as acidulant in the soft drink itcontains[4]. Acid like
ascorbic acid is a Vitamin (Vitamin C) as well as an antioxidant. Malic acid,Fumaric acid and tartaric acid provide
natural taste to the drink. Caffeic acid is another antioxidant used commonly [5]. Taylor [6] summarized that the
components of soft drinks are as follows:water up to 98% v/v, carbon dioxide 0.30 - 60% m/v, acids 0.03 to 0.05%
Sweetener (sugars 7-12 % m/v), colours (natural or synthetic) 0-70ppm.Phosphoric acid has a drier, and sharper flavour
than citric and tartaric acid in contrast with fruitiness of citric acid. Hence it is blended with non-fruit drinks. [5].

The phosphate content in cola type carbonated beverages could have reduced levels of the active form of Vitamin D
and led to a decline in calcium absorption and to bone decalcification, increasing bone fracture risk higher calcium in
urine detected after consumption of caffeinated cola beverages. It also found to result in obesity epidemic. [6] The
solubility of dental tissues is affected by pH and titratable acidity and the soft drink. When oral pH drops below 5.5,
enamel dissolution occurs [7] The acids that have erosive potential are mainly carbonic, phosphoric,maleic and citric
acid. [8] [9] Thus consumption of carbonated soft drinks with high acid content whether regular or diet types are
foundtoassociatesignificantly with dental erosion.[10]Heller et al [11] revealed that cola consumption more than three
times a week increased the risk of the erosion to three times as compared to non-cola drinks. A reduction in the erosive
potential of soft drinks can be achieved by adjusting pH, acidity and addition of calcium.[12]. The most recent Dietary
Reference Intakes (DRIs) for phosphorus in the United States were established by the Institute of Medicine in 1997.
These include the estimated average requirement (EAR), and the recommended dietary allowance (RDA). In healthy
adults, the phosphorus EAR is 580 mg/d and the RDA is 700 mg/d (1). However, the average phosphorus intake of
U.S. adults over the age of 20 is 1399 mg/d which is approximately 2.5 times the EAR and twice the RDA. [2]
According to Mona S. Calvo et al. [13]phosphorus intake exceeding nutrient needs in healthy individuals disry

phosphorus regulation and negatively affects bone accretion or loss. G Wyshak[14]obtained a data for youngsters 3
a strong association between cola beverage consumption and bone fractures in girls also no association betwefns the
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non-cola drinks and bone fractures was found. In boys, only total caloric intake was associated with the risk of bone
fractures; the association was inverse for cola drinks.M S Calvo[15]in another paper shows evidence that such high
phosphorus intakes may impair synthesis of the active metabolite of vitamin D and disrupt calcium homeostasis
particularly in older women. In one more paper, of M S Calvo[16] the correlation is given as phosphorous in excess
could be linked to tissue damage by a variety of mechanisms involved in the endocrine regulation of extracellular
phosphate, specifically the secretion and action of fibroblast growth factor and parathyroid hormone. Disordered
regulation of these hormones by high dietary phosphorus may be key factors contributing to renal failure, CVD, and
osteoporosis.

MATERIALS AND METHODS

1. Various soft drinks bottles were purchased from market. To prepare the analysis sample, the bottled drink is
poured in a 250 cm’ borosil beaker and boiled for ten minutes to remove the dissolved carbon dioxide.

2. All the reagents usedare of AR grade. Sodium Hydroxide solution is standardised using 0.1N K-H Phthalate
solution. An aliquot of 25 cm” of sample is titrated with standard NaOH solution in both methods. Similarly,
Standard determination is done forPhosphoric Acid(85.5%).

3. The pH-meter with combined glass electrode is standardised by using the buffer solutions of pH=7,pH=92
and pH = 4. The titration of samples and standards was continued till pH of the titter solution exceeds the
value of 10 and remains constant for further additions of titrant.

ApH

4. Two types of graphs are plotted in instrumental method. pH Vs Volume of NaOH solution added and e with

volume of NaOH solution added. The first derivative graph is used to determine the equivalence point whereas
the titration curve confirm nature of acid in the soft drink.

RESULTS

The estimation is done by instrumental method and comparison with standard

2. Pure Phosphoric acid shows two peaks in the first derivative curve corresponding to first two dissociations.

3. Since the other acidic ingredients are neutralised simultaneously, the end point corresponds to the total acid
contents instead of specifically phosphoric acid.

4. The phosphoric acid content ranges from 0.440+0.07 to 1.839+0.13 g/L by pH metric method.
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Sr. No. Name of drink SucmhihL et 1 gl
1 Dukes Lemonade 1.839
2 Pepsi 0.879
3 Diet Coke 0.720
4 Pepsi Black 0.440
5 Thumps up 0.999
6 Coca Cola 0.640
7 Pepsi Black 0.660
8 Coca Cola zero sugar 1.119
9 Pure Phosphoric acid 4.897

DISCUSSIONS

For phosphoric acid, pKa, = 2.15,pKa, = 7.2, pKa; = 12.35.The third dissociation is less probable to take place. [17]
The suitable indicator phenolphthalein shows colour change between pH range of 8.2 to 10. During titration with
NaOH, this range corresponds to second dissociation. Hence the equivalent weight of phosphoric acid is considered as
half of its molecular weight,

This estimation is more valuable since the acid regulators and acidulants are neither mentioned by their names nor their
concentration is printed. A common science student would not know the acid content of the drink whereas one can read
the composition of pharmaceutical. There is a numbering system used in Europe for all approved additives which is
now adopted and extended internationallyby Codex Alimentarius [18].For example, Phosphoric acid as E330, Acetic
acid as E 260 etc. In some countries other than Europe, the letter E is replaced by INS (International numbering system)
orsomewhere, E is dropped and simply number is used.The United States Food and Drug administration (FDA) lists
these items as ‘Generally Recognized As Safe’ [19]

CONCLUSIONS

Using instrumental method, the acid content estimated in ready to consume soft drink is between 0.4404£0.07 to
1.83910.13 g/L for phosphoric acid containing drinks it is.There is no upper limit forconcentration of phosphoric acid
in soft drinks in any guideline in any country. However, it shifts intake of phosphorous towards higher side than EAR
which is 580 mg/day and the RDA is 700 mg/day as recommended by US and other countries. Since the daily food is
sufficient to provide phosphorous and the cola drinks provide high concentration of easily soluble phosphate regular
consumption of these drinks is proved harmful to health.
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