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Abstract:- The study examined the sugar types and sum 

sugars in selected brands of commercial fruit juice. The 

sugar types were determined base on the reducing 

properties of the monosaccharide sugars using Lane and 

Eynon method. Non-reducing sugar was estimated after 

it hydrolysis. The data obtained were subjected to 

statistical analysis using ANOVA and Hierarchical 

Clustering (Dendrogram). The results showed that there 

is no significant difference in the sugar content amongst 

the seven brands of fruit juice analyzed. However, the 

results indicated that there is significant difference in the 

sugar types (Dextrose, Fructose and Sucrose) found in 

the samples. Fructose was found to be the higher 

concentrated of the two reducing sugars determined 

(Dextrose and Fructose) across the samples analyzed. 

Sample B has the highest fructose and dextrose 

concentrations (5.22± 0.02 g/100 mL) and (4.92± 0.01 

g/100 mL) respectively while G has the lowest 

concentrations of the two sugars (4.76± 0.01 g/100 mL) 

and (4.49± 0.01 g/100 mL).  Maximum sucrose content 

was recorded in G (9.36± 0.02 g/100 mL) out of 18.61 

g/100mL total sugar reported for the sample. Lowest 

sucrose was observed in sample E (6.96± 0.03 g/100mL) 

out of 16.33 g/100 mL total sugar. There is significant 

amount of sucrose in all the fruit juice sample analyzed. 
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I. INTRODUCTION 

 

Fruits of all types contain many components that are 

beneficial to healthy well being of man. It is this realization 

that made dieticians to emphasis the importance of fruits as 

components of balanced diets. However some fruit contain 

substantial amount of liquid and thus, the liquid components 

can be extracted as juice. The extracted juice from fruits can 

be commercially processed, preserved and packed in 
attractive manner thus, making it portable and potable. The 

commercial brands of fruit juice contain an abundance of 

vitamins, minerals, anti- oxidants and fibers which are 

essential in human diet [1].  

 

 

 

However, these brands of commercial fruit juice may 

contain high quantities of sugars (mainly natural) which 

may not be healthy when taken in high quantities. Too much 
sugar could be harmful to health of the consumers. It could 

result to diabetes, obesity, heart disease, and other 

complications as a result of excessive consumption of fruit 

juice [2]. It is widely acknowledged that junk food is bad 

and fruit and vegetables are good. However, researches have 

established that excessive consumption of fruit juices may 

be detrimental to health [3, 4, 5, 6]. 

 

The most abundant natural sugar in fruit is fructose, 

also known as fruit sugar. It is a simple monosaccharide 

absorbed directly into the bloodstream during digestion [7]. 

Fructose is present in fruits, vegetables, and honey. It was 
erroneously believed that fructose is healthier than sucrose 

because it is found naturally in fruit. However, it can be 

equally harmful and bad as sugar cane (sucrose) [6].  

Sucrose is a compound of one molecule of glucose and one 

molecule of fructose [7] and is commonly referred to as 

table sugar [6]. The increasing occurrence of obesity, 

diabetes mellitus, and non-alcoholic fatty liver disease could 

be the result of excessive fructose intake as well [7]. 

 

It has been reported that fruit juice is not the same as 

intact fruit and it has been reported to contain as much sugar 
as many classical sugar drinks. Study has also revealed that 

fruit juice sugars also absorbed very fast as soon as it get 

into the stomach irrespective of the source [1]. Fructose may 

promote the formation of toxic advanced glycation-end 

products, which may contribute to diabetes, the aging 

process, and the thickening of artery walls [8]. 

 

Fruit in its natural state, contains fructose together 

with essential vitamins, minerals and fibre and therefore, it 

is regarded as balanced diet. However, extracted fruit juice 

cannot be regarded as balanced diet.  In natural state, sugar 

(fructose) is stored in the cells of fruit and stays mostly 
within the cell walls of fruit. It is only released and broken 

down when it reaches the digestive system on consumption. 

Therefore, it is released slowly into the bodies and the fruit 

fibres help to slow down it digestion [7]. 
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However, in fruit drink (juice), the fructose in the cells 

is free and may act directly on teeth causing decay. It also 
enters directly into the bloodstream causing a spike in the 

blood sugar which can lead to weight gain and other health 

issues, just like regular sugar (sucrose) [8]. 

 

There is concern about excessive sugar consumption 

amongst the populace and it attendance health consequences 

and it is therefore important to determine the amount of 

sugar and sugar types in commercial fruit juice samples 

thought to be natural and hence devoid of the health 

implications. The chemical method (Lane and Eynon) was 

adopted for the determination of sugars in the commercial 

fruit juice samples obtained from markets in Osun state of 
Nigeria.  

 

II. MATERIALS AND METHODS 

 
A. Sampling Procedure of Fruit Juice.  

A total of 7 brands of fruit juice samples of three 
different batches at each trial were purchased from different 

markets in Osun state between June and August. 2019. 

Therefore, a total of 21 samples were analyzed in the 

laboratory in triplicate trials. 

 

The experimental methodology entailed the use of 

chemical (Lane and Eynon) method. Non-reducing sugars 

are first converted into reducing sugars by hydrolysis for 

estimation. The method is based on the principle of 

reduction of Fehling’s solution by reducing sugars.  

Fehling’s solutions: a mixture of copper sulphate and 

alkaline sodium potassium tartarate.  The tartarate salt 
complexes with the cupric hydroxide formed in alkaline 

solution which prevents it from precipitation and the 

reducing sugars reduce the complexed cupric hydroxide to 

red, insoluble cuprous oxide under the experimental 

conditions. An oxidation-reduction indicator (methylene 

blue) detects the end point of the titration [9]. 

 

B. Standardization of Sucrose Solution 

Diluted invert sugar standard solution (10%) was 

prepared and the pH was adjusted to 8.0 using NaOH 

solution. It was titrated with 5.0mL of boiling mixture each 
of Fehling A and Fehling B solutions with three drops of 1% 

methylene blue as indicator until the blue color of the 

indicator disappeared to a brick red end point. The titration 

was completed within 3 minutes and blank titration was 

performed without hydrolyzing sucrose sample [10]. The 

titration was performed in triplicates and the average titre 

value was obtained.  

 

C. Determination of Initial Reducing Sugar Content is 

Samples 

The fruit juice sample (5 ml) was accurately measured 

and diluted to 50 folds. The pH of the diluted sample was 
adjusted to pH 8 using NaOH solution and titrated against 

boiling mixture of Fehling A and B solution as performed 

for the sucrose standardization in B above. 

 

 

D. Hydrolysis of the Fruit Juice Sample and Analysis of 

Total Sugar Content 
The fruit juice sample (5 mL) was mixed with 3 mL of 

conc. HCl and kept at 70°C for 30 minutes. The pH of the 

mixture was adjusted to 8 with NaOH solution and 50 times 

diluted. The hydrolyzed sample solution was transferred into 

a burette and titrated against boiling mixture of Fehling 

solution A & B as before. 

 

E. Determination of Sucrose Content in Fruit Juice Samples 

Total reducing sugar content of initial fruit juice 

sample was quantified by titration. The total reducing sugar 

content of the hydrolyzed fruit juice sample was quantified 

in the same manner. Then, the total reducing sugar content 
of the hydrolyzed fruit juice sample and reducing sugar 

content of original fruit juice sample were subtracted and the 

value was taken as %w/w.  

 

This value was multiplied by 0.95. Sucrose content of 

the sample was obtained through this calculation as %w/w. 

These non reducing sugars are usually expressed in terms of 

sucrose and 1 g sucrose on hydrolysis yields 0.95 g invert 

sugar (glucose + fructose). Factor 0.95 was used for the 

calculation.  

 

Sucrose in the sample (%w/w) = 

[Total reducing sugars (% w/w) − Initial reducing sugars (% 

w/w)] X 0.95. 

 

F. Method Validation and Quality Control 

 The tested samples were spiked with the known 

volume of invert sugar standard solution in triplicate and the 

titration was carried out as above and the final results were 

recorded. Furthermore, the triplicate samples were spiked 

with the known amount of sucrose and the titration was 

carried out and results were recorded. 

 
G. Calculations 

 

Dextrose Sugar:  

Sample volume diluted to a known volume 

Hence, dilution Factor (DF) = 
Final Volume

Initial Volume
   

Total volume (500 ml) 
Titre value                     Dextrose value from the Table 

Total volume  (500 ml)                   X 

 X = 
Total volume x Dextrose (Table) value

𝑇𝑖𝑡𝑟𝑒 𝑣𝑎𝑙𝑢𝑒
 

 

Percentage Dextrose (%) =       
X

1000 𝑥 20
 𝑥 100 

 

Fructose Sugar: 

Sample volume diluted to a known volume 

Hence, dilution Factor (DF) =  
Final Volume

Initial Volume
 

Total volume (500 ml) 

Titre value                       Fructose (Table) value 

Total volume (500 ml)                   Y 

 Y = 
Total volume x Dextrose (Table) value

𝑇𝑖𝑡𝑟𝑒 𝑣𝑎𝑙𝑢𝑒
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Invert Sugar: 

20 ml sample diluted to 100 ml, 
 DF = 5 

Total volume = 250 ml x DF = 1250 ml 

Titre value                     Dextrose (Table) value 

Total volume                   Z     

 Z = 
Total volume x Dextrose (Table) value

Titre value
   

 

𝑺𝒖𝒄𝒓𝒐𝒔𝒆 𝑺𝒖𝒈𝒂𝒓 = 

       𝐈𝐧𝐯𝐞𝐫𝐭 𝐒𝐮𝐠𝐚𝐫 –  𝐑𝐞𝐝가𝐜𝐢𝐧𝐠 𝐬𝐮𝐠𝐚𝐫 𝐱 𝟎. 𝟗𝟓 

 
The factor 0.95 was derived from the assumption that 

simple sugar contains 95 % sucrose. 

 

III. RESULTS AND DISCUSSION 

 

The results of sugar determination were subjected to a 

univariate ANOVA based on a comparison of means 

indicated. There was significant difference amongst the 

sugar types (dextrose, fructose and sucrose) contents in all 

commercial bottled fruit juice samples (P<0.05). The 

difference in the sugar types noticed amongst the analyzed 
samples could be as a result of the fact that the samples are 

prepared from different fruit sample and by different 

manufactures [13, 14,]. However, there was no significant 

difference observed amongst all the seven samples analyzed 

(p>0.05).There is no significant difference between the 

reducing sugars amongst the samples (fig.1). 

 

The maximum concentration of dextrose (a reducing 

sugar) was found in sample B (4.92± 0.01 g/100 mL) while 

the minimum concentration was found in sample G (4.49± 

0.01 g/100 mL).  The highest concentration of fructose 

(another reducing sugar) was found in sample B (5.22± 0.02 
g/100 mL) while the lowest concentration of this sugar type 

was found in sample G (4.76± 0.01 g/100 mL). 

 

The maximum sucrose content was observed in G and 

the value was 9.36± 0.02 g/100 mL out of 18.61 g/100mL 

total sugar reported for the sample. The lowest sucrose 

content was observed in sample E 

 

 
Fig 1:- Composition of Sugar Types Compositions of Fruit 

Juice Samples  

 

The value was 6.96± 0.03 g/100mL out of 16.33 g/100 

mL total sugar [2, 11, 12, 13] 

Overall, of all seven fruit juice samples with “no sugar 

added” claim, Sample G arose curiosity. This is because this 
sample has the lowest concentrations of the reducing sugars 

(dextrose and fructose). There is possibility that the sample 

has been fortified with sucrose (a non reducing sugar 

commonly used as sweetener in food formulations) and this 

may be the reason for it having the largest concentration of 

sucrose [7]. 

 

Sweetness is one of the main attributes of fruit juice 

and as such, the results of the analysis established that all 

the fruits juices samples under investigation are sweet 

almost to the same degree and cannot be differentiated on 

the basis sweetness. No significant difference was observed 
between dextrose and fructose (p>0.05) in all samples. 

There was significant difference between sucrose found in 

all the samples fig. 2 and their reducing sugars (dextrose and 

fructose) [15, 16, 17, 18, 19]. 

 

Using hierarchical clustering (Dendrogram) fig.3, the 

similarity amongst the fruit juice samples in term of their 

sugar contents can be explained [20]. There is a close  

 

 
Fig 2:- Sum Sugar Compositions of the Fruit juice  Samples 

 

Similarity between A and D and C and E. Samples B 

and F are also similar but at greater distance than the first set 

(AD and CE). There is a noticeable similarity between FB 

cluster and ADCE clusters though, at higher distance [20]. 

Sample G is far distant from other samples as shown in the 

dendrogram (fig. 3). The similarities noticed amongst the 

samples are attributable to the concentrations of dextrose 

and fructose in the samples. The dissimilarity of sample G 

from others could be ascribed to its sucrose concentration.   
 

 
Fig 3:- Hierarchical Clustering (Dendrogram)  Amongst 

Fruit  Juice Samples 
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IV. CONCLUSIONS 
 
This paper presents an experimental study on the 

comparison of sugar content between commercial packed 

fruit juices that are sold in the marketplaces in Osun State 

using Lane and Eynon method. Statistical analysis of the 

experimental results indicated that there was no significant 

difference in the sugar concentrations between the two 

reducing sugars (dextrose and fructose) in all tested fruit 

juice samples. However, sucrose, a non-reducing sugar 

commonly used as sweetener in food formulations is found 

to be the principal component sugar in the entire samples. It 

should therefore be of concern that sucrose, a sugar type that 

has been implicated as the cause of health problems in both 
adults and children is substantially present in the 

commercial brands of fruit juice. However, it is important to 

recognize the limitations of this study. The validity of the 

results could have been affected by the samples’ origin and 

surrounding climate among other possible factors. 
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