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“An ounce of prevention is worth a pound of cure” is a well known proverb. Today, man is continuously exposed to a variety of toxic 
chemicals mainly due to changes in life style. The food we eat, the water we drink, the air we breathe, and the environment we live in are 
contaminated with toxic xenobiotics (manmade compounds) (Xavier., et al. 2004). Eating habits and food consumption have a direct rela-
tion with obesity, diabetes, cancer, hypertension and coronary heart disease (Amas, 2006). A soft drink is a drink that typically contains 
carbonated water, a sweetener, and a natural or artificial flavoring. The sweetener may be sugar, high-fructose corn syrup, fruit juice, 
sugar substitutes, or some combination of these. Soft drinks may also contain caffeine, colorings, preservatives, and other ingredients. In 
Kerala today, soft drink is one of the most consumed beverages. 

These drinks are readily consumed on daily bases especially when undergoing tedious activities like hard work and sport (EFSA, 
2006). Also, with the relatively affordable prices, they are highly consumed during leisure and relaxation outings and serve the general 
public in celebrations such as traditional marriages, weddings, funerals, etc (Dharmasena, 2010). The high consumption rate of soft drink 
is attributed to the characteristic taste and flavor as well as their thirst quenching potential (Phillip., et al. 2013). 

These characteristics are defined by the constituents present such as sugar which is responsible for its sweetness, carbonated water 
which is water compressed with carbon dioxide to make it an ultimate thirst quencher and flavoring agents to add flavor to the drinks 

Introduction

In this study five brands of Soft drinks were qualitatively analyzed for the presence of Sugar, Reducing sugar, Carbon dioxide, Alcohol 
and Phosphate while the acidity, pH, and heavy metals concentration were quantified. Qualitative analysis showed the presence of 
Sugar, Reducing Sugar, Phosphate, Alcohol, and Carbon dioxide in the soft drinks. All the soft drinks were acidic with low pH ranging 
from 2 to 5 and the acid concentration was relatively low between 4 and 14.8 g/L. Heavy metal analysis showed the presence of lead 
and mercury in all the soft drinks.
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Five brands of Soft drinks were purchased from local grocery stores in the Kollam district of Kerala State and were qualitatively 
analyzed for the presence of Sugar, Reducing sugar, Carbon dioxide, Alcohol and Phosphate while the acidity, pH, and heavy metals con-
centration were quantified. The presence of sugar, Reducing Sugar, Carbon dioxide, Phosphates, Alcohol and acidity were determined 
according to the procedures of AOAC (2005). The acidity of the soft drinks was done by the acid titration method. pH was done by the 
dipstick method. Heavy metals analysis were done using Atomic absorption spectrophotometer.

Qualitative analysis showed the presence of Sugar, Reducing Sugar, Phosphate, Alcohol, and Carbon dioxide in the soft drinks (Ta-
ble-1). High Sugar content was seen in Can Pepsi, whereas Bottled Miranda, Can 7 up and Bottled Frooti showed moderate quantity of 
Sugar. Bottled Neeta showed Low sugar content. Reduced sugar was abundantly seen in Bottled Miranda and Bottled Frooti whereas Can 
Pepsi, Can 7 up and Bottled Neera contain moderate amount of reducing sugar. Phosphate was found to be absent in Bottled Miranda and 
Can 7 up where as Bottled Neera and Can Pepsi contain moderate amount of phosphate.

 In Bottled Frooti low level of Phosphate was determined. Alcohol was present in small quantities in all the samples except Bottled 
Frooti. Carbon dioxide was present abundantly in Can Pepsi, Bottled Miranda and Can 7up, where as it was absent in Bottled Neera and 
Bottled Frooti. All the soft drinks were acidic with low pH ranging from 2 to 5 and the acid concentration was relatively low between 4 
and 14.8 g/L (Table-2). Heavy metal analysis showed the presence of lead and mercury (Table-3). Highest concentration of Lead was 
found in the sample Miranda (5.34 mg/L) where as lowest value was shown in bottled Frooti (0.30 mg/l). Can Pepsi showed a value of 
1.12 mg/L, whereas Can 7 up and Bottled Neera showed value of 0.51 mg/l and 0.40 mg/l respectively. Highest value of Mercury was 
found in Bottled Miranda (0.020 mg/l) followed by Can 7 up (0.019 mg/l). Bottled Frooti and Can Pepsi showed a value of 0.015 mg/l 
and 0.09 mg/l respectively. Neera showed lowest value of Mercury (0.008 mg/l).

(Kirk,1991. Consumption of soft drinks leads to severe health disorders like dental decay, heart diseases, neurological diseases etc 
(Arun., et al. 2009). Research has proved that a glass of fizzy soft drink is nothing less than a killer beat up on the body (Lall, 2009). There 
is a positive link between overweight and soft drink consumption (Ludwig., et al. 2001). Over the past 2 decades, various changes in 
lifestyle have brought about an alarming increase in the prevalence of overweight, obesity and type II diabetes all over the world (Botero 
and Wolfsdorf, 2005). India is no exception; it has a population of 35 million persons with diabetes and, according to WHO estimates, 
this figure will climb to 73.5 million by 2025. (www.diabetes.co.uk). Thus, this study was aimed to evaluate some constituents of selected 
soft drinks in Kerala which may be characteristic of their taste and consumption and also assessed two heavy metals Lead and Mercury 
for possible contamination.

Materials and Methods

Results

Samples Benedict 
test

Fehling’s 
solution test

Test for 
phosphate

Test for 
alcohol

Test for Co2

Can Pepsi +++ ++ ++ ++ +++
Bottled Miranda ++ +++ _ ++ +++
Can 7 up ++ ++ _ ++ +++
Bottled Neera + ++ ++ ++ _
Bottled Frooti +++ +++ + _ _

‘+++’ - High level: ‘++’ - Moderate level: ‘+’ - Low level: ‘_’ – absent

Table 1: The Presence of Sugar, Reducing Sugar, Phosphate, 

Alcohol and Carbon dioxide in Soft drinks.
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Table 3: Concentration of heavy metals Mercury and lead in soft drink samples.

The most liable reasons for soft drink consumption are usually its sweetness due to the presence of sugar as well as the thirst 
quenching nature of carbonated water used (Banumathy and Hemameena, 2006). From this study, all the soft drinks showed the pres-
ence of sugar; both reducing and non-reducing sugars which are responsible for its sweetness. But the sugar content seemed to vary in 
different samples. High fructose corn syrup (HFCS) is now the preferred sweetener (instead of cane sugar) in soft drinks as it is cheaper 
and sweeter. The liver is the organ that must metabolize the fructose in HFCS and researchers have found that animals on high-fructose 
diets develop liver disease and metabolic disorders. 

Despite loud disclaimers from corn syrup manufacturers, many experts strongly believe HFCS consumption to be a major promoter 
of diabetes. HFCS is associated with poor development of collagen, a very important structural protein, found in all body tissues especial-
ly in the circulatory system, the muscles and skeleton. The ingredient in fizzy drinks causing the damage is fructose, which is highly ab-
sorbable in the liver. It does not affect insulin production and goes straight to the liver where it is converted to fat. Aspartame is the main 
artificial sweetener used in diet sodas is a potent neurotoxin (nerve poison) and hormonal disrupter and thus harmful to human health.

Carbon dioxide which gives soft drink the frizzy effect as an ultimate taste quencher was present in most of the drinks except for 
the Frooti and Neera which are not usually carbonated. Phosphorous is an important element for the body. It forms a major constituent 
of the DNA, cell membrane layer and channels and is also vital for teeth and bone formation (EFSA, 2006). Phosphate was found to be 
present in three samples. Phosphates used in fizzy drinks, as well as many other processed foods, has been found to speed up the ageing 
process. This is not bad just in terms of wrinkles, but also health complications that some with age, such as, chronic kidney disease and 
cardiovascular calcification.

Although low acid concentration could be of importance in killing gastrointestinal bacteria in the body, low pH could cause teeth ero-
sion (Panich and Poolthong, 2009). The effect of low pH has been shown in so many studies to be responsible for tooth decay especially 
when the acidity (acid concentration per liter) of the soft drink is high (Larsen and Nyvad, 1999). In this study, most of the soft drinks 
had a relatively low pH which indicating the harmful effect of Soft drink on human body.

Samples pH Acid Level (g/L)

Can Pepsi 4 4.0
Bottled Miranda 2 6.0
Can 7 up 3 6.8
Bottled Neera 5 5.6
Bottled Frooti 2 14.8

Table 2: pH and acid concentration in Soft drink Samples.

Samples Lead (Mg/L) Mercury (mg/L)

Can Pepsi 1.12 0.009
Bottled Miranda 5.34 0.020
Can 7 up 0.51 0.019
Bottled Neera 0.40 0.008
Bottled Frooti 0.30 0.015

Discussion
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Industrial processes require good sterilization procedures and quality control to ensure the safety of soft drinks. In this study alco-
hol content was present in all the four samples and found to be absent in the bottled Frooti. Poor sterilization during production may 
lead to microbial contamination which may ferment sugar to alcohol (Juvonen., et al. 2011) Results from this study showed the pres-
ence of alcohol in soft drinks. Though the level of alcohol was not quantified, previous studies have shown alcohol level in soft drinks to 
be present in very minute amounts less than 0.05% which is very in significant to cause related alcohol intoxication problems such as 
drunkenness (Juvonen., et al. 2011). In case of Neera the alcohol content may be due to the natural fermentation at ambient tempera-
ture within a few hours of extraction.

Most important result of this study was the presence of heavy metal Lead and Mercury in all the samples. Water, if not purified dur-
ing the production process of soft drink may be the source of contamination by heavy metals which constitute a major threat to public 
health. As such, certain standards and guidelines on the tolerable levels of heavy metal contaminants in water have been defined by 
World health Organization, and United States Environmental Protection Agency (2011). In this study lead was present in all the soft 
drinks and the level was above the WHO tolerable limits. Lead was shown to be detectable in all the soft drinks and the concentrations 
were also found to be beyond the accepted MCLG (0.00) and MCL (0.015) limits. 

Mercury was also detected in most samples and the values were far above the recommended acceptable MCL limit of NIS (0.001 
mg/L) and EPA (0.002 mg/L) as well as their MCLG limit of 0.002 mg/L. A long-term consumption of foods containing heavy metals 
above the tolerance levels, has a hazardous impact on human health. Because soft drinks are widely consumed, they contribute a large 
fraction to the heavy metals intake and, therefore, strict control of these elements is advisable (Bingol, 2010).

Analysis of the toxic metals in these soft drinks in our society is very important because of the health hazards emanating from 
drinking them. Toxic metal ions even in small quantities present in the system are not easily eliminated from the system and could ac-
cumulate over the years causing diseases like skin cancer, lung cancer, liver cancer, heart diseases, brain damage, lymphatic cancer, lung 
diseases, kidney failure, memory loss and mental retardation in children.

Due to the wide consumption of soft drinks, they contribute a large fraction to heavy metals intake and therefore strict control of 
these elements is advisable. For this purpose, the steps in all processes must be monitored to prevent contamination by heavy metals. 
Application of agricultural wastes should be made at a rate which exceeds their levels in water. Heavy metal contamination in food and 
drinks has been an important factor; therefore, facility modernization and quality manufacturing are required to prevent heavy metal 
contamination in drinks and thus the possible health hazards to the consumer.

Atmospheric contamination, the excessive use of fertilizers and pesticides and sewage sludge or irrigation with residual water is 
among the source of contamination of foodstuffs and beverages. As a result of soil, atmosphere, underground and surface water pol-
lution, foods and beverages are contaminated with heavy metals (Adepoju-Bello., et al. 2009; Bingol., et al. 2010). Lead and cadmium 
toxicity is well documented and is recognized as a major environmental health risk throughout the globe (Bingol., et al. 2010). Lead is 
known to affect humans and animals of all ages; however, the effects of lead are most serious in young children. Due to the high toxicity 
of lead and Mercury, it is of public health interest that these metals are quantified in beverages and foodstuffs.

The presence of sugar, carbon dioxide, phosphate and acidity in soft drinks gives it the characteristic taste which justifies its fre-
quent consumption. But drinking just two sugary soft drinks a week increases the amount of insulin the pancreas produces and can 
double the risk of developing pancreatic cancer. Drinking just one fizzy drink a day could increase a man’s chance of developing prostate 
cancer by around 40 per cent. Drinking just one-and-a-half cans a day can increase a girl’s breast cancer risk by per cent. Some chemi-
cals that are used to colour soft drinks can cause cancer. Caramel the common artificial coloring agent used in soft drinks, especially kola 
drinks has been linked to genetic defects and cancer.

Conclusion
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The high consumption of soft drinks gives room for the risk of heavy metal contamination and intoxication as lead and mercury 
were found to be present in most of the soft drinks and the values were above the accepted limits for consumption. As such, soft drink 
consumption may constitute a major public health concern for heavy metal contamination and thus, there is need for regulatory bodies 
to monitor and control the quality of the soft drinks in order to ensure safe consumption and minimize the possible underlying risk. 
Quality control should be ensured during production and the quality of sugar and water used for soft drink production be evaluated for 
the presence of heavy metals at the level of purification and sterilization to reduce or prevent subsequent health effects of intoxication.

Though soft drinks give plenty of calories to consumers, these hardly have any nutritional value nor do they satisfy hunger. Thus, 
most consumers of the soft drinks do not cut down on their normal calorie consumption and thus end up being obese. The ‘diet’ soft 
drinks are no better. Though there is little evidence to support that diet soft drinks lead to obesity and diabetes, yet chemicals such 
aspartame, saccharin, sucralose, acesulfame potassium that are used to sweeten those have been alleged to be carcinogenic.

Increased prevalence of diabetes in India can be largely attributed to changes in the lifestyle and an increasing preference for a 
western diet. The consumption of soft drinks has also increased at an alarming rate in India. This study clearly indicated the presence 
of harmful substances in the Soft drinks and also the presence of heavy metals like Mercury and Lead. Considering the adverse health 
effects of soft drinks, more state governments should join hands in the crusade against soft drinks to safeguard the health of the people. 
The Central and state governments together with healthcare professionals should educate people about the harmful effects of soft 
drinks rather than thwarting the good initiatives being taken by a few states.
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