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ABSTRACT 

Naturally grown fruits are the nutritional powerhouses in our daily diet which makes our 

health better. The local fruits are accessible, cheap and reliable without any 

contamination. These fruits fulfill nutritional deficiency without making person obese 

and protect us from many chronic diseases include cancer, heart attacks and diabetes. 

The nutrition taken from fruits makes our immune system (internal army) strong thus 

complementing protection against viral, bacterial and fungal pathogens. The present 

study was conducted to evaluate the nutritional composition of some selected fruits 

Pyrus malus (apple), Psidium guajava (guava), Musa paradisiaca (banana), Citrus 

maxima (pomelo) available in local markets of Sargodha, Pakistan. Result showed that 

the highest amount of moisture (86.16±0.91%) and crude fat (3.92±0.14%) was noted in 

apple while the highest amount of mineral matter (7.11±0.93%), carbohydrates 

(15.64±0.31%) and dry matter (23.68±1.02%) was observed in banana. Maximum crude 

fiber (1.82±0.14%) and crude protein (0.56±1.57%) was observed in pomelo and guava 

respectively. Fluctuation in nutritional composition of fruits was may attributed to 

varietal (genetic makeup) as well as agro-climatic conditions of the fruit harvest. There is 

further study recommended to investigate the impact of different climates and fertilizers 

on nutritional values of cultivated fruit varieties.  
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Introduction 

Fruits play an important role in human diet, especially as they are sources of proteins 

(essential amino acids), fats, carbohydrates, vitamins, minerals, and dietary fiber [1]. 

Environmental conditions, specifically light, temperature, humidity have a potential 

effect on the quality of fruits. Soil composition, the rootstock which is used for fruit 

trees, fertilization, top dressing (mulching), irrigation, and many other traditional 

practices affect the water and nutrient supply to the plant, which overall affect the quality 

attributes (appearance, aroma, taste and texture) and composition of the harvested plant 

parts [2].  

Maturity, ripening, unripening at the time of harvesting and method used for harvesting, 

any physical injury also influences the nutritional composition and quality of the fruits. 

Delays between harvesting, processing and consumption can may lead to change or loss 

of taste or may affect its nutritional quality. The ratio of these losses may be increased if 

exposed to high humidity, high temperatures or high ethylene concentration during the 

processing, handling process after post-harvesting [3].  

Daily intake of fruits reduced risk of many types of skin diseases and also some forms of 

cancer. It also reduces risk of heart disease and strokes because it contains dietary fiber 

in significant amount and also good for digestive system, reduce risk of many other 

dangerous diseases [4]. Some components of fruits and vegetables are strong 

antioxidants and function to modify the metabolic activation and 

detoxification/disposition of carcinogens, or even influence processes that alter the 

course of the tumor cell [5]. Although antioxidant capacity varies greatly among fruits 

and vegetables. It is better to consume a variety of commodities rather than limiting 

consumption to a few with the highest antioxidant capacity [6].  

The purpose of the current research was (i) to prepare directory of fruits cultivated and 

sold in local markets of Sargodha city of Pakistan, (ii) to investigate the nutritional 

profile of wild and cultivated fruits available in the markets and (iii) to recommend the 

better genetic cultivar for good yield and better nutritional availability to the indigenous 

community.  

 

Materials and methods 

Plant sample collection  

The three sites of Sargodha city were selected for the purpose of sample collection. i. e. 

49-tail (S1), 47-Pul (S2) and Nuri gate (S3). Fresh fruit samples of apple (Pyrus Malus), 

guava (Psidium Guajava), banana (Musa paradisiaca), pomelo (Citrus maxima) was 

collected for analysis. Each sample comprised of three replicates collected on random 

design. Each sample was randomly handpicked, wrapped in a specific brown envelope, 

labeled and brought to the Department of Botany, University of Sargodha, Sargodha for 

further analysis. 
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Nutritional composition  

Proximate analysis (%) 

Proximate analysis (moisture, mineral matter, dry matter, crude protein, carbohydrate, 

crude fat and crude fiber) of the samples was determined by using standard protocol of 

AOAC, (2006) with some minor modifications.  

Moisture content (%) 

For moisture content, the samples were dried in an oven at 105oC from 6 to 8 hours. The 

moisture contents were calculated by applying following formula: 

 

Moisture (%) =
Weight of sample after drying

Fresh Weight of sample
 × 100 

Mineral matter (%) 

Fruit samples were carbonized using the oxidizing flame until not any fumes produced. 

The samples were then burned at 600C for 6 to 8 hours in muffle furnace to burn all the 

organic matter. The ash content was determined by the given formula: 

Mineral matter (%) =
Weight of ash

Fresh Weight of sample
× 100 

Dry Matter (%) 

The dry matter content was determined by the given formula:  

   Dry matter content (%) = 100 – moisture contents 

Crude fat (%) 

Dried sample was extracted with petroleum ether (40C – 60C) in Soxhlet apparatus. 

This method was used to remove the components that were ether soluble. It was dried up 

at 70C in an oven until the constant weight achieved. The percentage of fat was 

calculated by the given formula: 

Crude fat (%) =
Weight of oven dried sample

Weight of fresh sample
× 100 

Estimation of crude protein (%) 

For determination of protein first of all total nitrogen was determined by using Kjeldhal 

method [7]. The protein contents were obtained by multiplying nitrogen to a factor of 

6.25. 

% Protein = % Nitrogen × 6.25 

Kjeldhal method 

Following reagents were prepared as per given recipe and protocol.  

i. 4 % boric acid solution 

ii. 0.01 N standard sulfuric acid  

iii. Bromocersol green, methyl red indicator 

 One gram of sample with 3 g of a digestion mixture (HgSO4 + K2SO4 at the 

ratio of 1:9) and concentrated sulfuric acid (20 ml) were taken in a digestion flask and 
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boiled for 1.5 to two hours till substances in it became clear. The material for digestion 

was then diluted to 20 mL while solution (10 mL) was poured in Kjeldhal flask 

apparatus to place on Kjeldhal ammonia distillation unit. About 40 % NaOH (10 mL) 

was then mixed in solution and this flask was instantly linked to distillation flask. While 

04 % Boric acid solution (10 mL) was mixed with 100 mL alcohol mixed indicators in a 

conical flask.  The conical flask was removed as soon as the distillate was around 40-50 

mL. The distillation was turned off and chilled for a few minutes. It was then titrated 

with 0.01 N standards H2SO4 until the color changed to pink. Blank was also run in the 

same way. 

 Nitrogen was calculated by using the given formula: 

Nitrogen =
Volume used of

 N
10

H2SO4 × 0.0014 × 250

Weight of sample × 10
× 100 

Crude fiber (%) 

Crude fibers were determined by using the method of acid base digestion. About 03g of 

the oven dried sample were taken and removed the fat from Soxhlet apparatus and 

digested the sample in 1.25% H2SO4 and NaOH separately. Then the content was filtered 

and the material was washed three times by using distilled water. Then the residue was 

transferred in a china dish placed the dish in oven at 105oC for 24 hours, crude fibers 

were measured. The difference between the weights of the sample was the contents of 

crude fibers. 

Crude fiber (%) =
Weight of oven dried sample

Weight of fresh sample
× 100 

 

Carbohydrates (%) 

Carbohydrates were determined by subtracting the proteins, fats, moisture, ash and fiber 

content from 100. 

Carbohydrates = 100 - (crude proteins + crude fats + moisture + mineral matter + crude 

fiber) 

  Results 

As fruits are very important part of our food and these are very commonly used by 

majority of world people randomly or as “custom of dessert” after meals. These fruits 

have very significant nutritional composition while there is significant difference also 

present among various fruits types on the basis of nutritional composition. Even this 

difference may also be present in nutritional composition in the same fruit samples 

(nutritional quality) collected from different sites of Sargodha city but overall, results 

showed that maximum moisture, crude fat was present in apple as shown in Table 1. The 

highest amount of mineral matter, carbohydrates and dry matter was observed in banana 

(Table 2) while the maximum concentration of crude protein and crude fiber was 

observed in guava (Table 3) and pomelo (Table 4), respectively.   
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Table 1: Nutritional composition in apple (Pyrus malus) collected from different sites of 

Sargodha city, Pakistan 

Sites Moisture Mineral matter Crude fat Crude fiber Crude protein Carbs Dry matter 

S1 86.16±0.91 3.33955±0.09 3.92±0.14 0.43±0.02 0.84±0.09 5.30±0.04 13.81±0.02 

S2 85.98±0.53 3.4179±0.02 3.84±0.03 0.38±0.01 0.81±0.11 5.56±0.01 14.01±0.01 

S3 86.07±0.62 3.2167±0.04 3.35±0.02 0.41±0.19 0.72±0.07 6.23±0.53 13.92±0.04 

 

Table 2: Nutritional composition in Banana (Musa paradisiaca) collected from different 

sites of Sargodha city, Pakistan 

Sites Moisture Mineral 

matter 

Crude fat Crude 

fiber 

Crude 

Protein 

Carbs Dry matter 

S1 78.32±0.79 7.11±0.93 0.014±0.41 0.78±1.41 0.37±0.97 13.40±0.32 21.67±0.62 

S2 78.37±0.21 7.01±0.12 0.011±0.23 0.72±1.01 0.34±0.54 13.54±0.19 21.62±1.10 

S3 76.31±0.82 6.95±0.18 0.013±0.84 0.73±0.09 0.36±2.33 15.64±0.13 23.68±1.02 

 

Table 3: Nutritional composition in Guava (Psidium guajava) collected from different 

sites of Sargodha city, Pakistan 

Sites Moisture Mineral 

matter 

Crude 

fat 

Crude 

fiber 

Crude 

protein 

Carbs Dry matter 

S1 81.95±0.01 3.49±0.29 2.71±0.01 0.23±1.56 0.56±1.57 11.04±0.04 18.04±1.39 

S2 82.26±3.13 3.41±0.24 2.67±0.18 0.21±1.91 0.51±0.81 10.93±0.51 17.73±1.69 

S3 80.21±1.29 3.38±0.28 2.64±0.51 0.18±1.34 0.50±0.11 13.07±0.08 19.78±1.07 

 

Table 4: Nutritional composition in pomelo (Citrus maxima) collected from different 

sites of Sargodha city, Pakistan 

Sites Moisture Mineral 

matter 

Crude 

fat 

Crude 

fiber 

Crude 

protein 

Carbs Dry matter 

S1 84.57±1.19 0.45±0.92 1.14±0.39 1.32±0.68 0.032±0.61 12.89±0.01 15.43±1.87 

S2 86.12±2.43 0.53±0.15 1.31±0.48 1.82±0.14 0.037±0.59 10.18±0.01 13.88±0.42 

S3 84.89±0.91 0.51±0.51 1.43±1.22 0.097±0.89 0.021±0.53 13.05±0.01 15.11±2.14 
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Discussion 

Fruits have been recognized as appetizer, catalyst and growth booster for human being. 

The fruits are also used for enriching and making diet health. The current studies confirm 

the nutritive potential of the different fruits commonly sold in local markets of Sargodha. 

The nutritive analysis is common method to determine the efficacy and price of the 

fruits. The different protocols are used to determine the nutritional profile of the fruits of 

the indigenous areas Pakistan. Similar, results regarding nutritional composition on apple 

had been and our findings are congruent with the findings of Akpabio et al. [8]. They 

analyzed peel, pulp and seed of African star apple fruit to determine the mineral 

elements. The results showed that the pulp contains greater amount of crude fiber, fat, 

ash and caloric value, while greater amount of moisture was found in the peels. 

Carbohydrate content and crude protein was higher in the seed. Yu et al. [9] also 

examined apple seeds (a common byproduct of apple processing) for their overall 

proximate composition. Proximate analysis indicated that apple seeds are rich in oil 

content and protein ranging from 27.5 to 28% and 33.8 to 34.5% respectively comparing 

favorably with oilseeds. Our results also show similarities with the findings of Hussain et 

al. [10]. The results revealed that the golden contain 83.1% moisture content, 13.58% 

TSS, 3.94% mineral matter, 11.72% crude protein, 9.47% crude fiber,  3.39%  lipids  and  

96.46% carbohydrates,  while  guava  contains  less  amounts  of  moisture,  TSS,  ash,  

protein,  fiber,  lipids  and carbohydrates. The results further revealed that the fructose 

was the major sugar in both apple cultivars followed by glucose and sucrose. These 

results are also in collaboration with the findings of Lim et al. [11]. They investigated 

proximate analysis of milk apple, Malay apple and water apple. Results of their study 

showed significant variations regarding proximate composition. Their results showed 

that water content of Milk apple was 88.38% while in Malay apple 83.28% and 89.82% 

was noted in water apple. The high content of moisture in the samples suggested that 

they have high perishability. The amount of ash in Milk apple was 0.49% followed by 

0.85% in Malay apple and 0.33% in Water apple as well. The amount of ash present can 

be translated to the quantity of minerals present in the samples. There was a significant 

difference at p < 0.05 in the protein content between the three samples with the protein 

content ranging in between 0.12% to 1.21%. Malay apple showed the highest content of 

protein with 1.21%. As for fiber content, the samples generally contained 0.86% to 

1.81% of crude fiber. Nevertheless, these values only indicate a part of the actual dietary 

fiber available in the samples. Crude fiber was present in the largest amount in Milk 

apple with 1.81%. In addition, a significant difference between Water apple and the other 

2 samples at p < 0.05, while result regarding carbohydrates content are not in 

collaboration with the findings of Horwitz et al. [12]. There is significant difference was 

found between Malay apple and the other two samples in their carbohydrate content at p 

< 0.05. The carbohydrate content ranged from 8.49% to 12.68% which is low and cannot 
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be a good source of energy. Malay apple has the highest amount of carbohydrate with 

12.68%. The variation in data may be attributed to environmental factor (Soil, water, 

temperature) or may attributed to different cultivars. 

Results regarding nutritional composition in banana are in collaboration with the 

findings of Adekalu et al. [13]. Findings of Adekalu showed that the values for the 

proximate analysis (moisture, ash, protein and fat) started increasing on the 2nd day and 

at the 7th day of storage, the values obtained were 64.0 ± 1.92%, 1.16 ± 0.06%, 2.28 ± 

0.14% and 0.78 ± 0.02% for the above-mentioned parameters, respectively. Oko et al. 

[14] also determined the proximate composition in different cultivars of Banana in 

Nigeria. Results showed that moisture content ranged from 10.00-18.30% with statistical 

significant differences (P 0.19-0.61, 2.05-4.07, 1.12-7.24) and 69.96-81.18%, on dry 

weight basis, respectively. Kookal et al. [15] also studied nutritional composition in 

banana fruit. Results showed that the percentage concentrations of protein, crude lipid, 

carbohydrate and crude fiber were 0.90, 1.70, 59.00 and 31.70, respectively. The results 

indicated that if the peels are properly exploited and process, they could be a high-

quality and cheap source of carbohydrates for livestock. Krishnan et al. [16] also 

determined the proximate composition in banana blossom of two cultivars (Pooyan and 

Monthan) in India. Results showed that banana blossom samples of Poovan and 

Monthan variety contained high amount of fiber (12.42 to 12.82 in fresh samples and 

15.32 to 15.48 in banana blossom powder) and ash (2.42 to 3.21 in fresh samples 3.08 to 

4.19 in banana blossom powder). Okareh et al. [17] also investigated Proximate 

composition in banana. Their findings show that the banana contained 9.39 to 9.53g 

moisture, 1.87 to 19.37g crude protein, 0.73 to 1.83g crude fat, 8.10 to 15.50g crude 

fiber, and 54.00 to 68.00g carbohydrates per 100g of samples. Variation in data 

regarding proximate composition may be attributed to difference in soil composition and 

climatic variations. 

Results regarding nutritional composition in guava are in collaboration with the findings 

of Gutierrez et al. [18]. They investigated the proximate composition in guava that guava 

is characterized by low carbohydrate content (13.2%), fat (0.53%), protein (0.88%), and 

water (84.9%). Mathew et al. [19] also examined proximate composition of guava fruits 

showed that guava contains moisture (4%), crude protein (8.05%), crude fiber (12%), 

mineral matter (3%) and carbohydrate (53.95%). Ekpete et al. [20] investigated the 

proximate composition of guava fruits. The current results showed that guava contains 

1.28% proteins, 7.5% carbohydrates. Our findings also showed similarities with the 

findings of Ghani et al. [21]. He also investigated the proximate composition of guava 

varieties collected from four different tehsils of District Bhakkar, Pakistan. Their 

findings showed the highest ash (5.35%), moisture (86.89%) and fat contents (1.56%) 

were found in Ruby-X-Supreme variety of guava in Tehsil Bhakkar, Mankera and Darya 

Khan, respectively. While lowest ash, moisture and fat contents were found in Hong 
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Kong variety of Guava in Tehsil Mankera and Kalor Kot, respectively. It was found that 

Hong Kong variety is rich in dry matter (16.77%), crude protein (1.19%) and crude fiber 

(3.42%) in Tehsil Mankera, Kalor Kot and Bhakkar, respectively. Results regarding 

proximate composition are not in collaboration with the findings of Yatim et al. [22]. 

The results of their findings showed that pink guava contains carbohydrate 7.00%, 

protein 1.70%, fat 0.0%, ash 0.50%.  The variation in their proximate composition may 

be attributed to soil composition or may be due to different cultivars. Variations in 

proximate composition may be due to difference in availability of nutrients in the soil. 

Our results regarding proximate composition in pomelo were in coincidence with the 

findings of Ani et al. [23].  In Table 4, the proximate analysis of selected fruits was 

presented. Proximate analysis included the moisture content, mineral matter, crude 

protein, crude fat, total carbohydrates, and crude fiber content. These analyses are 

important for determination of food quality, microbial stability and can be used for 

nutritional labeling. Based on the results of Katherine et al. [24], the proximate analysis 

of Citrus maxima had the highest moisture content but lowest mineral matter content, 

crude fat content and total carbohydrates. This may indicate that pomelo was most 

perishable and with highest water activity decreasing keeping quality and stability 

compared to other fruit samples. Our results are not in collaboration with the findings of 

Zain et al. [25]. Their results showed that albedo of Citrus maxima contains maximum 

fiber contents while it contains 72.62% carbohydrate, 16.13% moisture, 6.27% protein, 

3.41% ash and 1.56% fat. Variation in proximate composition may be due to spatial 

variation and edaphic factors complemented with climatic changes and genetic makeup 

of each fruit cultivar.  

 

Conclusions  

The present work is useful because it provides us the nutritive profile of different fruits 

sold in local markets and indigenous people get their catalytic and growth enhancer 

phytoconstituents from this grown fruit. This study proved that local fruits have good 

content of minerals and vitamins. They provide good constituents for better health and 

assist for coping diseases. They improve our immunity and vigor to fight against many 

pathogens of different diseases.  
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