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ABSTRACT 

Mango and pineapple are considered the major fruits in Bangladesh and some other 

countries attributable to its high food values, color variability, glorious style, attractive 

flavor, and medicinal properties. An exploration laboratory experiment was conducted 

using three mango cultivars namely Surjopuri, Amrupali, Haribhangha and a pineapple cv. 

Calendar to examine their nutritional value and chemical characteristics from fresh fruits 

and their mixed juice also. The attributes like moisture, ash, fiber, pH, titrable acidity, total 

sugars, β-carotene, vitamin-A, vitamin-C, Ca, P, Zn and Fe were estimated from the pulp 

juice and its mixture. Juice of pineapple recorded the highest moisture content (90.17%). 

The pulp juice of mango cv. Surjopuri which contained higher amount of ash (0.118%) and 

fiber (0.866%),total sugars (21.65 mg/100 g), Ca (132.06 mg/100 g), P (116.19 mg/100 g), 

Zn (54.48 mg/100 g), respectively. The pH and titrable acidity were the highest in juice of 

pineapple cv. Calendar. The highest amount of β-carotene, vitamin-A and vitamin-C were 

in the juice of mango cv. Haribhanga and the lowest was found in pineapple cv. Calendar 

(0.004 mg/100 g). Among all the mineral properties the amount of zinc was the highest 

(64.94 mg/100 g) in Calendar and the lowest amount of mineral iron was recorded0.317%. 

The mixed juice contained almost intermediate values without any remarkable change of 

nutritional and chemical properties. The present finding infers that juice of mango cultivar 

cv. Surjopuri contained higher minerals and cv. Haribhanga had vitamin-A and vitamin-C 

which was superior to pineapple cv. Calendar. Author did not mention the mixed fruit juice 

results. It is suggested that people should take fresh juice considering the mineral 

composition, sugar and antioxidant substances present in the mango and pineapple which 

is essential for health benefits and medicinal values. 

Keywords: Mango, minerals, mixed juice, nutritional values, pineapple, vitamin. 

 

INTRODUCTION 

Bangladesh is blessed by wide range of agro climatic 

conditions which have paved away to grow variety of the 

fruits in different seasons of the year. In different parts of 

country the major tropical, subtropical fruit crops are 

grown consecutively. A major contributor to the local 

fruit pulping, canning and juice industry of Bangladesh 

is mango (Mangifera indica L.) the most commonly 

processed fruit in Bangladesh. Mango ranks the third 

among the tropical fruits in the world with a complete 

 

 

production of 47.13 million tons (FAO 2017), whereas 

Bangladesh produced 1.16 million tons from an area of 

37,830 hectares of land (BBS 2017). Mango juice is rich 

in carbohydrate, sugar, vitamin-C, protein and trace 

metals (Jahan et al. 2011). On the other hand among all 

the fruits produced in the country, pineapple ranks 4th in 

terms of total area and production (Hossain and Islam 

2017). Mango is now recognized as one of the best fruits 

of all indigenous fruits due to its excellent flavor, 

attractive fragrance and beautiful shades of color, 
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delicious taste and high nutritive value. Considering 

nutrient supplies, mango has considerable quantity of 

β-carotene antioxidant, and dietary fiber further as 

soluble sugars and different minerals and many other 

useful substances (Pal 1998). Among the main 

constituents of this fruit, carbohydrate and acid 

contribute a great deal to the food value of the fruit.  

Besides major tropical and subtropical fruits like mango, 

the pineapple (Anana scomosus L.) is one of the most 

important commercial fruit crops grown in Bangladesh. 

It is a common fruit in Bangladesh and it contain good 

amount of various vitamins, carbohydrates, crude fiber, 

water and different minerals that is good for the 

digestive system and helps in maintaining ideal weight 

and balanced nutrition (Hossain and Islam 2017). The 

pineapple belongs to the family Bromeliaceae is an 

essential tropical fruit that is consumed fresh or in 

various processed form. Pineapple was reported to 

contain polyphenolic compounds and also retain 

antioxidant activity (Hossain and Rahman 2011). The 

antioxidant activity is provided by the compounds such 

as phenolics and flavonoids (Alothman et al. 2009, 

Danino et al. 2009). Fruit juices are liquid form of 

non-alcoholic product with degree of clarity and 

viscosity produced through pressing of fruits with or 

without added of sugar or carbon dioxide (Costescu et al. 

2006). Pineapple which is considered as a functional 

drink due to its health promoting properties and has 

anti-inflammatory, anti-atherosclerotic, anti-aging and 

many other healing properties. In modern society there is 

a growing interest in finding new bioactive molecules 

contained in the plants and fruits to be used both in the 

food and pharmaceutical industries. The consumption of 

fruit juices has been increasing during the last decades 

because of its various health benefits and consumption 

of fresh fruit is often replaced by the fruit juices (Liu 

2003).This work was done in a small scale by some 

researchers but needs more attention to study on 

chemical and nutritive value of the mango and pineapple 

cultivated in Bangladesh. The objectives were to 

investigate the nutritional values and chemical 

composition of selected cultivars of fresh mango and 

pineapple pulp and their comparison of nutritional 

values among different mango cultivars, pineapple and 

their mixed juice. 

MATERIALS AND METHODS 

The investigation was carried out in the Department of 

Agricultural Chemistry, Hajee Mohammad Danesh 

Science and Technology University, Dinajpur, 

Bangladesh. The tested mango cultivars were a) 

Surjopuri b) Amrupali c) Haribhanga and pineapple 

cultivar was Calendar. The fresh unripe mango and 

pineapple fruits were purchased as a test material from 

the local market in Dinajpur, Bangladesh. Triplicated 

samples from each cultivar were used for study purpose. 

Chemicals and other reagents used for the study were 

from chemically pure reagent grade. The sample juice 

was prepared following the process as below- 

Collection of fresh mango and pineapple 

 

Washing to remove dirt material and blotted 

 

Extraction of mango and pineapple juice by  

Peeling, slicing and blending, filtering 

 

Bottling the mixed juice 1:1:1:1 ratio in pre- sterilized 

bottle  

 

Storage in refrigeration at low temperature (0-4°C) 

Figure 1.Flow chart for processing of mango, pineapple 

pulp and mixed fruit juice 

Determination of moisture content and ash content: 

Moisture content of fruit juice sample was calculated 

using the following equation: 

Moisture content (%)=
Weight of residue (g)

Weight of sample  (g)
× 100 

Exactly 10 mL tested juice sample was taken in a 

cleaned, dried, accurately weighed porcelain crucible. It 

was heated gently in an oven at 105oC. Then it was 

transferred into muffle furnace for heating over a low 

flame to prevent any loss during charring and then 

strongly until ash remained followed by heating four 

hours at 600oC. Then warm crucible was transferred to 

desiccators and weighed to ensure complete ashing. The 

ash turned into almost white. This was repeated till two 

consecutive weights until constant. The ash content of 

tested juice was estimated by Ranganna’s (1979) 

method. 

Ash content (%) =
Weight of ash (g)

Weight of sample taken (g)
× 100 

Determination of fiber: The fiber content was analyzed 

by adopting the procedure mentioned by AOAC (2000). 

The juice sample was boiled for 30 min in 200 mL of 

1.25% H2SO4 and was filtered followed by washing.  

Similar process was followed for two times. The 

resultant residue was dried at 110°C for two hrs and 

weighed. The dried residue was ignited at 550±15°C, 

cooled and reweighed. The crude fiber was calculated 

based on the formula below: 

Fiber (%) =
Loss Weight on ignition (g)

Weight of  sample taken (g) 
× 100 
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Determination of pH: Digital pH (HANNA, pH-211) 

meter was used to determine the pH value of the sample 

by performing two point calibrations (with buffer 7.0 

and buffer 4.0) before measuring the samples pH value. 

Titrable acidity: Titrable acidity of mango and 

pineapple juice along with their mixed juice was 

determined by the method of Ranganna (1979). 

Total sugar: An aliquot of 50 mL of the clarified, 

de-leaded filtrate was pipetted to a 100 mL volumetric 

flask. 5 mL conc. HCl and allowed to stand at room 

temperature for 24 hours. It was neutralized with 

concentrated NaOH solution followed by 0.1 N NaOH 

solution. The volume was made upto the mark and 

transferred to 50 mL burette having an offset tip and 

performed the titration on Fehling’s solution similar to 

the procedure described in the determination of reducing 

sugar  (AOAC 2000).  

Total sugar (%) =
Fehling factor ×Dilution

Weight of  sample taken (g) 
× 100 

Vitamin-C: Vitamin-C acid was determined by 

following the method of Ranganna (1979). 

%Vitamin-C 

=
 Titrate value x dye factor x volume of sample made up x 100

volume of sample used x weight of juice sample x 1000
 

Beta carotene and vitamin-A: Beta carotene content 

was estimated in mg g-1 or mg/100mL using the 

following equation (Barros et al. 2011, Igbokwe et al. 

2013).The extract was prepared using Acetone: 

n-Hexane (4:6) and optical density was measured with 

UV-Spectrophotometer at 663 nm, 505 nm and 453 nm. 

β-Carotene=0.216×A663-0.304×A505+0.452×A453 (mg/g) 

Vitamin-A (I.U)=
betacarotene (

mg

g
)

0.6
, (Nagata and 

Yamashita 1992). 

Calcium, Phosphorus, Zinc and Iron content in 

mango and pineapple pulp juice: Iron content was 

measured using redox titration method. The extraction 

was prepared in phosphoric acid and titration was done 

using KMnO4 as an oxidizing agent. Phosphorus was 

estimated by stannous chloride method with the help of 

UV-spectrophotometer. Sulphomolybdo blue complex 

was developed which shows an optimum absorption at 

660 nm wave length. Calcium was estimated by 

complexometric method of titration using Na2-EDTA as 

a complexing agent.  

RESULTS AND DISCUSSION 

Proximate composition of mango, pineapple and 

fruit mixed juice: The mango, pineapple and their 

mixed juice were analyzed for physical (moisture, ash, 

and fiber), chemical (pH, acidity, total sugar), 

phytochemical (-carotene, vitamin-A, vitamin-C) and 

mineral (calcium, phosphorus, zinc, iron) properties. 

Proximate composition is an important parameter to 

categorize the food values of different fruits. The fresh 

mango, pineapple and mixed fruit juices indicated that 

they were all high in moisture content low ash (%) and 

also rich in vitamin-A as well as -carotene but low in 

vitamin-C. The physical properties such as the moisture 

content, ash (%) and fiber of the test samples were 

presented in Table 1.  

Physical properties: Moisture content of juice 

extracted from matured fresh mango and pineapple pulp 

and their mixture was varied from 73.76 to 90.17%. 

The moisture content was the highest in pineapple 

(90.17%) and the lowest in Surjopuri (73.76%). Low 

moisture content was beneficial for good storability and 

for quality maintain as well as to inhibit the microbial 

growth that can affect the quality due to the production 

of pectinase enzymes (Muhmadzadeh et al. 2010). The 

mixed juice showed intermediate moisture content 

(87.83%) due to mixing the pulp of mango cv. 

haribhanga and pineapple cv. Calendar. Environmental 

factors as well as varietal differences might be the cause 

of difference in moisture content. 

The ash (%) of mango and pineapple fruit juice ranged 

from 0.092 to 0.118% (Table 1). Surjapuri showed the 

highest ash (0.118%) content while Amprupali 

contained the lowest (0.092%) content. Among the 

mango cultivars studied, Surjopuri produced the highest 

ash % followed by Haribhanga and Amrupali. Mixed 

fruit juice contained intermediate (0.104%) ash content. 

Higher ash content indicates the higher phytochemicals 

which might beneficial for health by supplying vitamins, 

antioxidant chemicals, minerals as well as fiber. 

Table 1.Physical properties of mango and pineapple 

pulp and mixed juice  

Sample %Moisture  %Ash %Fiber 

Surjapuri 73.76 ± 0.42  0.118  ±0.001 0.886±0.11 

Amrupali 77.74 ± 0.27  0.092 ± 0.001 0.705±0.11 

Haribhanga 88.03 ± 0.51 0.113 ±0.001 0.823±0.12 

Pineapple 90.17  ±0.52 0.102±0.001 0.655±0.08 

Mixed juice 87.83± 0.25 0.104± 0.006  0.742±0.09 

 

Fiber: Fiber content of different cultivars of mango and 

pineapple was found in the range of 0.655 to 0.886% in 

mango but 0.656% was in pineapple cv. Calendar. Table 

1 showed that the maximum value of fiber was in 

Surjapuri juice (0.886%) and the minimum value was 

found in pineapple juice (0.655%). The mixed juice 

https://www.researchgate.net/profile/Lillian_Barros
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contained 0.742% fiber which was in intermediate level 

among the tested samples. 

Chemical properties of mango and pineapple  

pH: The pH of different fruit juice samples are shown in 

Figure 1. The findings exposed that pH varied from 

cultivar to cultivar. Figure 1 shows that the highest pH 

value (5.61) was found in pineapple sample and the 

lowest was in Haribhangha (4.71). The pH value of 

Amrupali, Surjapuri and mixed fruit juice were 5.14, 

5.55 and 5.44 respectively. This finding was in 

agreement with Shafique et al. (2006) where they 

conducted an experiment on different mango and  

pineapple cultivars of Bangladesh. They found that the 

pH of mango varieties at mature and ripen stages varied 

from 3.7 to 4.2 and 4.2 to 5.4 for immature, mature and 

ripe mangoes, respectively. The low pH of mango juices 

is due to the presence of natural occurring acids or 

genetic make up and the standard value of pH of mango 

juices is ranged from 2.8 to 5.4 (Susser 2001). Frazier 

and Westhoff (1995) have been reported that pineapple 

contained a pH range of 3.7 – 4.5. Akusu et al. (2016) 

found that pineapple juice has a pH value of 3.97. 

Adubofuor et al. (2010) revealed a range of 4.82 – 4.99 

for cocktail juices. In the present study, the pH of mixed 

juice was 5.42 which slightly higher than that of 

Adubofuor et al. (2010). 

 

 

Cultivars of mango, pineapple and mixed juice 

Figure 1. pH of mango, pineapple and mixed fruit juice. 

 

Figure 2.Titrable acidity of mango, pineapple and mixed fruit juice 

Titrable acidity (TA): Acidity of the juice of mango, 

pineapple and mixed fruit of the present study was 

varied from 0.53% to 0.81%. Figure 2 shows that the 

highest acidity value (0.81%) was found in pineapple 

juice and the lowest value (0.53%) was found in 

Haribhanga pulp juice. The titrable acidity values of 

Surjopuri, Amrupali and pineapple samples were 0.67, 

0.72 and 0.73%, respectively). The mixed fruit juice had 

0.73% regarding titrable acidity. The variability of 

titrable acidity are significantly affected by the rate of 

metabolism especially respiration which consumed 

organic acid and thus declined acidity during the storage. 

Hossain et al. (2014) delineated the changes in TA of 

mango fruit with the increase of storage time in different 

temperatures. Kareem and Adebowale (2007) reported 

that the dominant acid in orange juice is citric acid. 
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Ndife et al. (2013) also observed the same reversed case 

between pH and acidity values. This indicates that juices 

get more acidic at a decreased pH value. 

Total sugar: Figure 3 shows the total sugar content in 

the mango, pineapple and mixed juice. The lowest total 

sugar was in pineapple cv. Calendar and the highest 

value was found in mango cv. Surjapuri. The highest 

value of total sugar was 21.65% in juice of Surjopuri 

cultivar than those of other two cultivars of mango and 

one pineapple cultivar. The total sugar content of the 

juice of pineapple cv. Calendar and mixed juice was 7.45 

and 15.0%, respectively. Genetic variation and 

environmental factor like temperature could have 

possible reason for the cause of differences in sugar 

content. Higher sugar content in mango comparison to 

pineapple is important for food values and taste. It 

supply more energy for the growth and living purpose 

while negatively considered for dietary patients due to 

risk of increasing diabetes mellitus. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Figure 3. Total sugar of mango, pineapple and mixed fruit juice 

 

Antioxidant properties: 

β-carotene: β-carotene content from tested juice 

samples of different cultivars of mango and pineapple 

was in the range of 0.0027-0.0053  mg/100g. Figure 4 

shows that the maximum value of β-carotene was found 

in the juice of Haribhanga while pineapple cv. Calendar 

had the minimum content. The Surjopuri, Amrupali and 

mixed juice contained 0.0041, 0.0052 and 0.0036 mg 

β-carotene content per 100g sample, respectively. The 

mixed juice prepared from Haribhanga and Calendar 

showed intermediate amount of  β-carotene and was 

0.00363 mg/100g.It has been reported that the increase 

in total carotenoids during maturity has been considered 

as ripening index and harvest indicator; that is, the 

cultivars Sensation and Xiangya grown in China showed 

significantly higher total carotenoid content values in 

peels than in pulp; on the contrary, the variety Keitt also 

grown in China exhibited an adverse result (Hu et al. 

2018). 

 

 

Figure 4. -Carotene of mango, pineapple and mixed fruit juice 
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Vitamin-A: Vitamin-A content was observed to range 

from 0.0045to 0.0088 (mg/100 g) in the studied mango 

and pineapple juice and their mixed samples. The 

highest amount of vitamin-A was found in mango cv. 

Haribhanga while the lowest amount was in pineapple cv. 

Calendar. The mixed juice showed 0.0061 mg/100g FW. 

The content of vitamin A in the fruit varies from 1,000 to 

6,000 IU (Matheyambath et al. 2016).  

 

 

 

Thus, mango consumption is very important, especially 

for those regions where there is a deficiency of vitamin A 

(Muoki et al. 2009). Vitamin C and vitamin A are 

dominant, suggesting that regular consumption of 

mango and pineapple fruits can provide the necessary 

dietary requirements of these vitamins (WHO/FAO, 

2003).   

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Vitamin-A of mango, pineapple and mixed fruit juice 

 

Vitamin-C: There was a variability of vitamin-C 

observed among different mango cultivars, pineapple 

and mixed juices. Vitamin-C of different juices ranged 

from 5.00 to 50.83 mg/100 g. Figure 6Shows that the 

highest vitamin-C content was found in Haribhangha 

sample and the lowest was found in mixed juice. 

Varietal difference might be the cause of difference in 

vitamin-C. 

In the present study, pineapple had the lower vitamin-C 

than those of mango juice. The antioxidant properties of 

mango were remarkably higher due to presence of 

higher content of vitamin-C. Enormous variations exist 

in vitamin-C content, fluctuating from 9.79 to 186 

mg/100 g of mango pulp were reported by many 

renowned researchers (Manthey and Perkins-Veazie 

2009, Wongmetha and Ke 2012, Matheyambath et al. 

2016, USDA 2018). 

 

 

 

Figure 6. Vitamin-C of mango, pineapple and mixed fruit juice 
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Mineral nutrients 

Iron content: Iron content of different cultivars of mango 

and pineapple was found in the range of 0.31% to 0.89%. 

Figure 7 shows that the maximum value of iron was found 

in Surjopuri sample and the minimum value was found in 

Haribhangha. Islam et al. (2017) also found in a lower 

amount of iron in different varieties of pineapple. This 

different was due to different varietal characters.  

Table 2 shows the mineral composition of Calcium, 

Phosphorus and Zinc of mango, pineapple and mixed juice. 

Surjopuri juice contained the highest amount of Ca, P and 

Zn content. Presence of higher Ca, P and Zn is necessary 

for better nutritional point of view. Higher Ca content is 

important for the bone formation and P for energy and 

many biochemical reactions. Mango juice should have 

crucial for human growth and development. Zn is a 

micronutrient present at trace amount plays a vital role for 

metabolic activity especially for disease resistance for baby 

and old person. So, Surjopuri pulp juice is better than those 

of mango cultivars regarding Zn nutrition. 

The major essential minerals contribution in the juice 

prepared from mango and pineapple pulp were Ca and P 

while the levels of Zn and Fe were the lowest 

micronutrients in the study. The pulp juice of mango 

cultivars had the higher minerals than that of pineapple 

cultivar in the following order of Ca>P>Zn>Fe. 

Table 2.Mineral composition of three mango cultivars, 

pineapple and mixed juice 

Samples Calcium Phosphorus Zinc 

 mg/100 g 

Surjapuri 132.06± 16 116.19 ± 11 54.48  ±4.18 

Amrupali 128.06 ±13 115.53 ±14 50.12 ±3.78 

Haribhanga 120.04 ±15 112.54 ± 12 34.87  ± 4.65 

Pineapple  125.38± 12 109.09 ± 12 24.94  ±3.78 

Mixed juice 117.37 ±14 111.88 ± 11 40.12 ± 6.8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Iron content (mg %) of mango, pineapple and mixed fruit juice. 

 

CONCLUSION  

Mango and pineapple are valuable major fruits considering 

a nutritional point of view, providing fiber, sugar, 

antioxidants (vitamin-A, vitamin-C, -carotene), mineral 

nutrients (Ca, P, Zn and Fe) and organic acids. Mango 

contained higher amount of fiber, -carotene, vitamin-A, 

vitamin-C, minerals and some other parameters than that of 

pineapple. The mixed juice sample also had the richest 

amount of ash content but there was no marked property 

interesting in the present study. The studied pineapple had 

the highest pH value indicating presence of more organic 

acids. The most interesting is that the pulp juice of mango 

cv. Haribhanga which had a higher amount of β-carotene, 

vitamin-A and vitamin-C. The phytochemical properties of  

 

 

tested mango juices is better compared to pineapple pulp 

and mixed juice which might be used in domestic and 

processing industries in our country and can help to 

improve our nutritional demand. 
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