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1. Introduction 

Sugar is a rich source for energy.  But high consumption of sugar can lead to several 
health problems such as weight gain, obesity, heart disease, tooth decay and diabetes 
[1].  Drinks (soft drinks, juice, milk flavoured drinks) have lots of sugar.  Drinks with 
high acidity can also lead to bone loss and can be very bad for our teeth and body 
functions [2].  This scientific inquiry investigates the sugar content and acidity of 
commonly available drinks.  The sugar content is measured and compared to the 
actual amount of sugar shown on the drink can/bottle. I have not seen any study 
conducted in Australia 1) investigating acidity of drinks and 2) comparing the 
measured sugar content to the amount given by the manufacturer.   This scientific 
inquiry will also conduct another simple experiment to investigate the effect of 
sugary acidic drinks on our teeth. 
 
 
 

2. Measuring Sugar Content and Acidity 

2.1 Sugar content measurement 

The sugar content was measured using a refractometer (Figure 1). A refractometer is 
a professional instrument used in food industry to measure sugar content in drinks 
and beverages.  This instrument measures the sugar content using refraction of light 
on the test liquid [3].  The unit of sugar content measured by the refractometer is 
‘Brix Percentages’.  One percent (1%) Brix is equal to 1 gram (g) of sugar in 100 milli-
litres (ml) of liquid.  For this scientific inquiry I am assuming 100 ml of test drink 
weighs 100g. 
 

 
Figure 1: Refractometer 
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The sugar content is measured by putting a few drops of test liquid on the glass 
prism (tip) of the meter and then aiming the prism side to a light source.  The sugar 
content is measured by looking on the eye piece and reading the Brix percentage.  
The Brix % is the number on the line where the blue (upper side) and the white 
(lower side) regions meet. For example, the reading in Figure 1 shows a Brix % of 48 
(48g of sugar in 100ml of liquid).  Before measuring the sugar content, the 
refractometer was calibrated using distilled water (Brix 0% - no sugar). 
 
 

2.2 Measuring acidity 

Acidity of the drinks was measured using a pH meter (shown in Figure 2). 

 

Figure 2: pH Meter 

 

pH is a measure of how much hydrogen ions are in a liquid [4]. The pH scale ranges 
from 0 (very acidic) to 14 (very alkaline / basic).  A pH of 7 means that the liquid is 
neutral.  Normal drinking water should have a pH value of around 7. The pH scale 
is shown in Figure 3 [4]. 

 

 

Figure 3: pH Scale [4] 
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The acidity was measured by dipping the meter (tip) in the liquid and recording the 
number displayed on the digital screen.  The pH meter was tested for accuracy by 
comparing with distilled water (which has a pH of 6.0).  The measured pH value 
using the distilled water was 6.2, which is very close to the value shown on the 
bottle.  So I didn’t do further calibration on the meter. 
 
 

2.3 Safe levels of pH and sugar consumption 

Safe pH level:  According to the website [5] the pH of the human body is between 
7.35 and 7.45.  Even a small change in this pH range could cause serious health 
issues.  Therefore the safe level for drinks is around 7 (neutral).  The website [6] 
indicates the safe range for drinking water is between 6.5 to 8.5.  

Safe sugar content:  According to the website [7] the daily recommended sugar 
consumption limit for most women is 24g and for most men is 36g.   

 
 

2.4 Selected drinks 

The drinks and the meters used for the scientific inquiry are shown in Figure 4. 
 

 

Figure 4: Drinks and meters 
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3. Results  

The results from the measurements are shown below in Table 1.   
 

 

Table 1:  Measured sugar content and acidity 
 
 

These results are shown graphically in Figure 5 and 6. 
 
 
 
 

Sugar content 

measured from 

Refractrometer

Total  (Per 

Serving)  (in g)
Per 100ml (in g) Per 100ml (in g)

Soft Drinks

1 V Energy Drink 26.4 10.6 13 3.35 22.6

2 Coca Cola 27.0 10.6 11 2.49 3.8

3 Coca Cola No Sugar 0 0 0 2.85 0.0

4

Bundaberg 

Passionfruit 

Sparkling Drink

43.2 11.5 11 3.07 -4.3

5
Schwepppes 

Lemon & Lime 
9.3 3.7 4 2.95 8.1

6
Sprite Natural 

Flavour
12.3 4.9 5 3.28 2.0

7
RedBull Energy 

Drink
27.0 11 11 3.55 0.0

Juices

8
Cocobella Coconut 

Drink
11.8 4.7 6 5.51 27.7

9
Daily Juice Co 

Orange Juice
41.0 8.2 10 3.97 22.0

10
Just Juice Orange 

Juice
16.6 8.3 11 3.88 32.5

11
Lipton Peach Ice 

Tea
21.0 4.2 11 3.06 161.9

12 Berri Apple Juice 25.3 10.1 13 3.51 28.7

13 Nudie Orange 15.0 7.5 11 3.84 46.7

Milk Flavoured

14
Oak Strawberry 

Milk Shake
19.2 7.7 19 6.70 146.8

15
Woolworths 

Chocolate Milk
14.5 5.8 14 6.70 141.4

16
Woolworths 

Banana Milk
18.0 7.2 14 6.69 94.4

17 Milo Can 16.6 6.9 17 6.78 146.4

Sugar content on the 

manufacturer's label
Drink

Measured 

pH level

% Amount the 

actual measured 

sugar content is 

above that reported 

by manufacturer
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Figure 5:  Measured sugar content (per 100 ml) 

 
 
 

 
Figure 6:  Measured pH levels 
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The average sugar content calculated for the three types of sugar drinks (soft drinks, 
juices and milk flavoured drinks) are shown in Table 2 and graphically in Figure 7.  
 
 

 

Table 2:  Average measured sugar content 
 
 

 

Figure 7:  Average measured sugar content 
 
 

The average pH level calculated for the three types of drinks (soft drinks, juices and 
milk flavoured drinks) are shown in Table 3 and Figure 8.  
 
 

 

Table 3:  Average measured pH levels 
 

 

Soft drinks Juices

Milk flavoured 

drinks

7.9 10.3 16.0

Average sugar (g) per 100ml

Soft drinks Juices

Milk flavoured 

drinks

3.1 4.0 6.7

Average pH levels
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Figure 8:  Average measured pH levels 
 
 
 

4. The Egg Experiment 

Eggshells and our teeth enamel have very similar chemical composition (calcium). A 
simple egg experiment was carried out to investigate the effects of sugary drinks on 
the teeth.  For this experiment, two eggs with white shells were emptied by making a 
small hole.  One eggshell was then put in a glass of Lemonade (sugary acidic drink) 
and other eggshell in drinking water (Figure 9).   
 

 

Figure 9:  Egg experiment 
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These were left for two weeks and the eggshells were inspected.  The results are 
shown below in Figure 10. 
 

 

Figure 10:  Eggshells after 2 weeks  
 

 
To see the strength of the eggshells the two eggshells were dropped (horizontally) 
onto our coffee table from a height of half a meter.  The result is shown in Figure 11. 
 
 

 

Figure 11:  Condition of the eggshells after dropping  
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5. Discussions and Conclusions 

This scientific inquiry investigated the sugar content and acidity of commonly 
available drinks.  A simple experiment was also carried out to see the effects of 
sugary acidic drinks on our teeth.  The main findings from this scientific inquiry are 
indicated below: 
 
 

1. Most of the companies under reported the actual amount of sugar on the 
drink’s label.  For example, the sugar content (per 100ml) on the Lipton Peach 
Ice Tea label was 4.2g.  The actual measured amount was 11g.  The Oak 
Strawberry Milk Shake and Milo drink had twice more than the sugar amount 
reported on their labels (Table 1).  
 

2. The milk flavoured drinks have the most sugar and the soft drinks have the 
least amount of sugar. Another shocking observation was that the juices had 
more sugar than the soft drinks. This may indicate that juices are less healthy 
than soft drinks. (Table 2 and Figure 7).  
 

3. Many soft drinks and the Daily Juice Co Orange Juice had more sugar (in one 
serving) than the recommended daily sugar intake (for woman or man). 
 

4. The results in Table 2 and Figure 8 show that the soft drinks and the juices 
were highly acidic while the milk flavoured drinks are within the safe pH 
level. 
 

5. The egg experiment:  After leaving the eggshells in sugary acidic drink and 
water for 2 weeks, the following observations were made: 

a. Egg in the sugary acidic drink: No colour change observed but the 
texture of the shell was very rough (see Figure 10).   

b. Egg in the water:  No colour change observed and the texture was 
smooth as before (see Figure 10). 

c. When both eggshells were dropped, the one in the sugary acidic drink 
got cracked quite badly but only a small crack was seen on the egg in 
water (see Figure 11).  This shows sugary acidic drinks can make our 
teeth weaker and brittle.     
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