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Abstract 
 The nutritional properties of the fruit juices which are available in Dhaka city, Bangladesh, was studied 
and found that the nutritional properties are higher in the fresh fruit juices compared to the processed fruit 
juices. The pH range in fresh juices was 3.40 ± 0.00 to 4.50 ± 0.00 whereas it varied in processed juices from 
2.70 ± 0.01 to 4.10 ± 0.00. The total soluble solid content was found maximum in fresh and processed mango 
juices, 23.53 ± 0.53% and 19.74 ± 0.71%, respectively. The highest amount of vitamin C was observed in the 
fresh guava juices (57.76 ± 5.32 mg %). The significant (p < 0.05) variations of mineral contents are found. 
Manganese was not detected in the processed fruit juices and in the fresh juice. It was high in mango juices 
(5.84 ± 0.83 mg %). Among the processed fruit juices iron was found only in the orange juices (1.05 ± 0.27 
mg %) while it was high in the fresh litchi juices (7.05 ± 1.07 mg %).   
 

Introduction 
      The demand of the fruit juices has increased since their beneficial contribution to health was 
obtained from fresh, ripe and healthy fruits, available in natural concentrations or in the processed 
forms and prepared by mechanically squeezing fresh fruits or extracting by water (Franke et al. 
2005, Karabiyikli et al. 2012). The nutritional quality and deliciousness of fruit juices depends on 
the variety and maturity of fresh fruits which are full of nutrients, minerals, soluble solids fraction 
and proper balance between the concentrations of sugars and organic acids (Nagy et al. 1993, 
Zerdin et al. 2003).  
       A large number of tropical fruits which are grown in Bangladesh have a high nutritional value 
and play an important role in human nutrition and also are enriched in antioxidant, minerals, 
vitamins and dietary diversification. Small amount of micronutrients are needed for good health 
along with energy. The fruit juices are known as considerable sources of minerals and ascorbic 
acid (vitamin C). Vitamin C is one of the most important antioxidants and it helps neutralize free 
radicals that can damage cell and tissues (Rahman et al. 2007, Jahan et al. 2011, Islam et al. 
2014).  An attempt was taken to measure nutritional quality of fresh and commercially available 
processed fruit juices sold in Dhaka city with the aim of sketching the awareness of the regulatory 
authorities and helping the uninformed consumers to make a healthful selection. The locally 
available fruit juices (mango, orange, pineapple, tamarind, litchi and guava) and the processed 
fruit juices of these forms are considered in this study. 
 
Materials and Methods 
      Twenty samples of fresh fruit juices and 45 samples of processed fruit juices are available in 
Dhaka City, Bangladesh which were collected and brought to the laboratory of Institute of  Food  
Science   and   Technology,  Bangladesh  Council  of   Scientific  and   Industrial Research  (IFST, 
 
*Author for correspondence: <rowshon_sust@yahoo.com> 1Department of Food Engineering and Tea Technology, 
Shahjalal University of Science and Technology, Sylhet -3114, Bangladesh. 2Institute of Food Science and Technology, 
Bangladesh Council of Scientific and Industrial Research, Dhanmondi, Dhaka-1205, Bangladesh. 



182 ARA et al. 

BCSIR), Dhaka. All the samples were collected in sterile containers and analyzed as soon as 
possible. The fresh and the processed juice samples A, B, C, D, E and F were made from mango 
(Mangifera indica), orange (Citrus sinensis), pineapple (Ananas comosus), tamarind (Tamarindus 
indica), litchi (Litchi chinensis) and guava (Psidium guajava), respectively. The samples were 
analyzed for five replications. 
       The moisture content of fruit juices was determined by digital moisture analyzer ((AnD MX-
50). The pH of fruit juices was determined with a digital pH meter (Type H1 98106 by HANNA) 
and titratable acidity was estimated by known weight of sample in distilled water and then titrated 
against 0.01N NaOH using phenolphthalein as the indicator (Srivastava and Sanjeev  2003). The 
percentage of total soluble solid (TSS) was obtained from direct reading of the hand refractometer 
(Type ATAGO, Model-9099). The total and the reducing sugar were determined by the Lane and 
Eynon method (Ranganna 2003). The estimation of total protein was made by Kjeldahl method 
(Kirk and Sawyer 1991).  The total fat and crude fiber content of samples were determined by 
AOAC method (AOAC 2005). Ash was determined by heating sample at 6000C for six hours until 
a constant weight was reached. Vitamin C was estimated by 2, 6-dichlorophenolindophenol visual 
titration method according to AOAC (2005). All the minerals were estimated by Flame Atomic 
Absorption Spectrometric method (Thermo-Scientific iCE 3000 series, Atomic Absorption 
Spectrometer).  
       One way analysis of variance (ANOVA) and Duncan Multiple Range Test (DMRT) were 
used to see the individual difference of the parameters among the fruit juices. The nutritional 
properties and the minerals in the fruit juices are presented and each value is expressed as mean 
values ± standard deviations (SD).  
 
Results and Discussion 
        The nutritional values obtained from the fresh and processed fruit juices are presented in 
Tables 1 and 2, respectively. The moisture content of different fresh fruit juices ranged from 86.43 
± 1.51 to 91.80 ± 0.89% (Table 1), whereas for different processed fruit juices, the moisture 
content ranged from 86.48 ± 1.87 to 90.17 ± 1.06% (Table 2). Ayub et al. (2005) reported that the 
high moisture content is very important factor affecting the flavor of the juices and minimum shelf 
stability. It is seen that the pH values varied significantly (p < 0.05). The highest pH of the fresh 
and the processed fruit juices was found 4.50 and 4.10, respectively. Concurrently the lowest pH 
of the fresh and the processed fruit juices was found 3.40 and 2.70 ± 0.01, respectively. The 
titratable acidity of the fresh and the processed fruit juices varied significantly (p < 0.05) among 
the fruit juices. The titratable acidity was maximum (0.60 ± 0.02%) in the fresh juices sample, 
while it is minimum (0.18 ± 0.00%) in the processed juices. The titratable acidity of the fruit juices 
is due to the presence of a mixture of different acids, whose composition varies depending on fruit 
nature and maturity (Ezeama 2007).  
        The total soluble solids (TSS) contents of the fruit juices varied significantly (p < 0.05). The 
TSS contents are found maximum in the fresh fruit juices ranged from 15.70 ± 1.06 to 23.53 ± 
0.53% and in the processed juices the TSS ranged from 6.28 ± 1.02 to 19.74 ± 0.71%. In this 
study, it was found that the total sugar content of the fresh and the processed juices have varied 
significantly (p < 0.05).  In the fresh juices it varied from 9.05 ± 0.87% to 14.47 ± 0.71% and in 
the processed juices varied from 3.25 ± 0.69 to 14.91 ± 1.54%. The total soluble solids (TSS) are 
directly related to both sugars and fruits acids and it may be significantly influenced by the 
combined effect of stages of maturity and ripening conditions. Tasnim et al. (2010) found that the 
TSS in different fruit juices ranged from 9 - 13.50%. However, in our study the TSS contents of 
different fruit juices found higher than reported study. 
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Table 1. Nutritional properties of fresh fruit juices. 
 
Nutritional 
properties 

Sample A 
(Mango juice) 

Sample B 
(Orange juice) 

Sample C 
(Pineapple juice)

Sample D 
(Tamarind juice)

Sample E 
(Litchi juice) 

Sample F 
(Guava juice) 

Moisture  
(%) 87.49 ± 1.53b 86.43 ± 1.51b 87.77 ± 2.52b 91.53 ± 2.08a 90.02 ± 0.99a 91.80 ± 0.89a 

pH 3.51 ± 0.01e 4.19 ± 0.01b 3.60 ± 0.01d 4.50 ± 0.00a 3.79 ± 0.01c 3.40 ± 0.00f 

Titratable 
acidity (%) 0.26 ± 0.01c 0.27 ± 0.00c 0.56 ± 0.01b 0.60 ± 0.02a 0.27 ± 0.00c 0.18 ± 0.00d 

TSS (%) 23.53 ± 0.53a 16.00 ± 0.57d 17.71 ± 0.75c 20.18 ± 0.08b 17.29 ± 0.89c 15.70 ± 1.06d 
Total sugar 
(%) 12.10 ± 1.69b 10.11 ± 1.11c 9.05 ± 0.87c 9.32 ± 0.08c 14.47 ± 0.71a 9.61 ± 0.79c 

Reducing 
sugar (%) 6.09 ± 0.20c 8.72 ± 0.78a 6.50 ± 0.44bc 5.18 ± 0.50c 8.59 ± 0.46a 7.27 ± 0.94b 

Protein  (%) 0.07 ± 0.01b 0.07 ± 0.00b 0.05 ± 0.00b 0.08 ± 0.01b 0.06 ± 0.00b 0.13 ± 0.01a 

Ash  (%) 0.69 ± 0.02b 0.73 ± 0.01a 0.57 ± 0.02d 0.61 ± 0.01c 0.56 ± 0.02d 0.64 ± 0.02c 
Crude fiber 
(%) 0.20 ± 0.02a 0.14 ± 0.01b 0.07 ± 0.00cd 0.05 ± 0.01d 0.09 ± 0.01c 0.06 ± 0.31d 

Total fat (%) 0.01 ± 0.00c 0.05 ± 0.00ab 0.04 ± 0.00b 0.04 ± 0.00b 0.01 ± 0.00c 0.06 ± 0.01a 

 
Results are expressed as 100 ml of fruit juices. Means in rows with different letters are significantly different (p < 
0.05). One way ANOVA and DMRT were used to analyze for significant differences between samples.  
 
Table 2. Nutritional properties of different processed fruit juices. 
 
Nutritional 
properties 

Sample A 
(Mango juice) 

Sample B 
(Orange juice) 

Sample C 
(Pineapple juice)

Sample D 
(Tamarind juice)

Sample E 
(Litchi juice) 

Sample F 
(Guava juice) 

Moisture (%) 88.41 ± 1.18ab 90.17 ± 1.06a 88.59 ± 1.02ab 90.08 ± 1.11a 86.48 ± 1.87b 87.83 ± 2.29b 

pH 3.30 ± 0.00e 3.89 ± 0.00b 3.40 ± 0.00d 4.10 ± 0.00a 3.60 ± 0.00c 2.70 ± 0.01f 

Titratable      
acidity (%) 

0.26 ± 0.01c 0.19 ± 0.00d 0.32 ± 0.01b 0.56 ± 0.01a 0.15 ± 0.01e 0.11 ± 0.00f 

TSS (%) 19.74 ± 0.71a 11.77 ± 0.60c 14.41 ± 1.27b 14.72 ± 0.78b 19.14 ± 0.93a 6.28 ± 1.02d 

Total sugar 
(%) 

9.12 ± 0.50b 8.74 ± 0.54b 9.67 ± 0.65b 9.71 ± 0.60b 14.91 ± 1.54a 3.25 ± 0.69c 

Reducing 
sugar (%) 

7.37 ± 0.77b 7.09 ± 0.73b 7.44 ± 0.58b 6.80 ± 0.85b 9.86 ± 0.83a 2.04 ± 0.51c 

Protein (%) 0.06 ± 0.00c 0.07 ± 0.00c 0.05 ± 0.01c 0.11 ± 0.02b 0.07 ± 0.01c 0.14 ± 0.01a 

Ash (%) 0.62 ± 0.01c 0.81 ± 0.05a 0.58 ± 0.01c 0.50 ± 0.03d 0.60 ± 0.04c 0.67 ± 0.02b 

Crude fiber 
(%) 

0.18 ± 0.01a 0.10 ± 0.02b 0.09 ± 0.01bc 0.04 ± 0.01d 0.07 ± 0.01c 0.05 ± 0.00d 

Total Fat (%) 0.02 ± 0.00 0.03 ± 0.00 0.03 ± 0.00 ND 0.03 ± 0.00 0.05 ± 0.00 
 
ND = Not detected. Results are expressed as 100 ml of fruit juices. Means in rows with different letters are 
significantly different (p < 0.05). One way ANOVA and DMRT were used to analyze for significant differences 
between samples.  
 

       Naturally the fruit juices contain a very small amount of protein. From Tables 1 and 2 it is 
seen that the total protein content in fruit juices varied significantly (p < 0.05).  The maximum 
protein contents found in the fresh and the processed fruit juices were 0.13 ± 0.01 and 0.14 ± 
0.01%,  respectively, whereas the minimum protein content were 0.05% in both fresh and the 
processed fruit juices.  Ash contents reveal the communal picture of minerals present in the food. 
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Ash content of the fresh fruit juices ranged from 0.56 ± 0.02 to 0.73 ± 0.01% and the processed 
juices it ranged from 0.50 ± 0.03 to 0.81 ± 0.05%. The variations in ash contents of the samples 
may be attributed to the formulations of each manufacturer (Hussain et al. 1993).  
         Crude fiber was significantly varied (p < 0.05) in the fresh and the processed fruit juices.  
Low amount of crude fiber was seen in the fresh juices (0.05 ± 0.01%) and the processed juices 
(0.04 ± 0.01%), whereas a high amount of crude fiber were found in the fresh juices (0.20 ± 
0.02%) and the processed juices (0.18 ± 0.01%). In the fresh fruit juices the amount of total fat 
varied significantly (p < 0.05) but in the processed juices they do not vary significantly. The 
amount of total fat of the fresh and the processed fruit juices ranged from 0.06 ± 0.01 to 0.01% 
and 0.02 to 0.05%, respectively.  
 
Table 3. Vitamin C and mineral contents of fresh fruit juices. 
 
Vitamin C 
and minerals 

Sample A 
(Mango juice) 

Sample B 
(Orange juice) 

Sample C 
(Pineapple juice)

Sample D 
(Tamarind juice)

Sample E 
(Litchi juice) 

Sample F 
(Guava juice) 

Vitamin C 
(mg %) 

32.91 ± 2.79b 55.44 ± 3.72a 20.65 ± 1.68c 30.32±3.81b 23.46 ± 2.30c 57.76 ± 5.32a 

Sodium            
(mg %) 

25.69 ± 1.69b 42.81 ± 4.61a 20.27 ± 2.43c 9.56±2.03d 26.22 ± 2.61b 26.46 ± 1.66b 

Sodium 
(mg %) 

25.69 ± 1.69b 42.81 ± 4.61a 20.27 ± 2.43c 9.56±2.03d 26.22 ± 2.61b 26.46 ± 1.66b 

Potassium  
(mg %) 

27.46 ± 4.04a 17.06 ± 4.86b 7.13 ± 1.67c 9.35±0.71c 9.28 ± 0.75c 3.14 ± 0.60d 

Calcium 
(mg %) 

9.12 ± 3.11bc 5.98 ± 1.22d ND 10.19±1.33b 6.80 ± 1.22cd 17.30 ± 2.81a 

Magnesium 
(mg %) 

6.33 ± 0.84b 8.79 ± 0.67a 5.02 ± 0.97c 4.21±0.75cd 4.89 ± 0.39c 3.80 ± 0.80d 

Iron (mg %) 3.54 ± 1.16c 5.80 ± 0.60b 3.25 ± 0.50c 2.64 ± 0.86c 7.05 ± 1.07a 5.00 ± 0.51b 
Manganese 
(mg %) 

5.84 ± 0.83 4.98 ± 0.56 1.50 ± 0.38 ND ND 1.19 ± 0.19 

Zinc (mg %) 8.07 ± 0.36 3.09 ± 1.00 ND 2.93 ± 0.28 ND 3.83 ± 0.46 
 
ND = Not detected; Results are expressed as 100 ml of fruit juices.  Means in rows with different letters are 
significantly different (p < 0.05). One way ANOVA and DMRT were used to analyze for significant differences 
between samples.  
  

      The results of vitamin C (ascorbic acid) and the minerals of fresh fruit juices and processed 
fruit juices are presented in Tables 3 and 4, respectively. Vitamin C and the mineral contents of 
fruit juices varied significantly (p < 0.05). Vitamin C of different fresh fruit juices ranged from 
20.65 ± 1.68 to 57.76 ± 5.32 mg %.  It is seen (Table 4) that vitamin C of different processed fruit 
juices ranged from 3.17±0.13 to 7.10 ± 0.83 mg %.  Saeed et al. (2012) reported that vitamin C 
content in different brand of mango juices varied from 2.72 to 3.63 mg%. In our findings the 
amounts of vitamin C in processed juices are less than fresh fruit juices. Time and temperature 
during processing and storage reduce the vitamin C content in fruit juices (Tasnim  et al. 2010).  
 The mineral contents (sodium, potassium, calcium, magnesium, iron, manganese and zinc) of 
the fresh and the processed fruit juices are presented in Tables 3 and 4, respectively. In the fresh 
juices significant (p < 0.05) variations of sodium, potassium, calcium, magnesium and iron 
contents are found but the variation in manganese and zinc contents are insignificant. In the 
processed fruit juices it is seen that sodium, potassium, magnesium contents varied significantly    



NUTRITIONAL EVALUATION OF FRESH AND PROCESSED FRUIT JUICES 185 

(p < 0.05), however the variation in calcium, manganese, iron and zinc contents are not 
significant. The sodium content in the fresh fruit juices ranges from 9.56 ± 2.03 to 42.81 ± 4.61 
mg% and in the processed fruit juices it varied from 13.67 ± 1.44 to 33.87 ± 2.41 mg%. In the 
fresh juices potassium varied from 3.14 ± 0.60 to 27.46 ± 4.04 mg%, whereas in the processed 
fruit  juices  it  was  3.49 ± 0.78  to  21.37 ± 3.69  mg%.  The amount of   calcium   ranged from 
 

Table 4. Vitamin C and mineral contents of different processed fruit juices. 
 

Vitamin C 
and minerals 

Sample A 
(Mango juice) 

Sample B 
(Orange juice) 

Sample C 
(Pineapple juice)

Sample D 
(Tamarind juice) 

Sample E 
(Litchi juice) 

Sample F 
(Guava juice) 

Vitamin C 
(mg %) 

3.39 ± 0.42b 6.42 ± 0.58a 7.10 ± 0.83a 6.32 ± 1.31a 3.17 ± 0.13b 6.44 ± 0.73a 

Sodium  
(mg %) 

22.18 ± 2.24b 33.87 ± 2.41a 15.16 ± 2.14c 13.67 ± 1.44c 15.30 ± 2.83c 14.56 ± 1.18c 

Potassium 
(mg %) 

21.37 ± 3.69 6.12 ± 1.13 7.13 ± 0.44 3.13 ± 0.94 3.49 ± 0.78 ND 

Calcium (mg 
%) 

9.24 ± 0.71 4.33 ± 1.58 ND 4.43 ± 1.10 3.86 ± 0.57 23.02 ± 1.35 

Magnesium 
(mg %) 

2.90 ± 0.23a 1.20 ± 0.75d 1.87 ± 0.32bc 2.76 ± 0.64a 2.25 ± 0.57ab 1.58 ± 0.32bc 

Iron (mg %) ND 1.05 ± 0.27 ND ND ND ND 
Manganese 
(mg %) 

ND ND ND ND ND ND 

Zinc (mg %) 0.93 ± 0.21 0.79 ± 0.16 0.62 ± 0.08 ND 0.17 ± 0.04 0.91 ± 0.15 
 

ND = Not detected; Results are expressed as 100 ml of fruit juices.  Means in rows with different letters are 
significantly different (p <0.05). One way ANOVA and DMRT were used to analyze for significant differences 
between samples.  
 

5.98 ± 1.22 to17.30 ± 2.81 mg% in the fresh fruit juices and 4.33 ± 1.58 to 23.02 ± 1.35 mg% in 
the processed fruit juices. In the fresh fruit juices the highest magnesium (8.79 ± 0.67 mg %) was 
found in orange juice, the maximum amount of iron was found in the litchi juice and the mango 
juice contains the highest amount of manganese (5.84 ± 0.83 mg %) and zinc (8.07 ± 0.36 mg%). 
Iron was found only in the orange juice (1.05 ± 0.27 mg %) of the processed juices, while it was 
found in all the samples of the fresh fruit juices. It was reported that in the fruit juices, the range of 
iron varies between 1.22 and 3.50 mg% (Ndife et al. 2013), which is in accord with our study. 
Manganese is required for the process of metabolism and digestion and helps to break down fats 
and cholesterol which is also vital for the formation of healthy bones and tissues. Manganese was 
not detected in the processed fruit juices, however in the fresh fruit juices manganese was detected 
in four samples out of six. 

      From comparisons of the nutritional properties of the fresh and the processed juices, it is 
assessed that a high amount of the TSS, crude fiber, potassium, manganese and zinc are found in 
both the fresh and the processed mango juices. Reducing sugar, ash, sodium and magnesium are 
rich in the fresh orange juices, conversely a high amount of moisture, ash and sodium are found in 
the processed orange juices. The protein content and vitamin C are found much in the both fresh 
and processed guava juices. The maximum amount of total sugar and iron are observed in the 
fresh litchi juices, though the high total sugar and the reducing sugar are found in processed litchi 
juices. Therefore, the present study suggests that the different varieties of the fresh and the 
processed fruit juices provide nutritional contents and important minerals which are supportive for 
health benefit of the individuals and the consumers of this industry. 
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