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The nutritional value of different pomegranate verities was determined in the laboratory 
of Biochemistry, Ayub Agricultural Research Institute (AARI), Faisalabad Pakistan to study 
the effectiveness of pomegranate juice as health responsive. The results showed that 
tested pomegranate varieties contained peels and seed percentage range from 34-40% 
and 28-39% respectively. Juice contained a much higher remarkable content of total 
soluble solids ranged from (15-19%), reducing sugar (10 to 14%), non-reducing sugars 
(2.8 to 5%), total invert sugars (13.8 to 18%), Vitamin-C (10.5 to12.6 mg/100 mL) and 
acidity (0.9 to 1.7%). Total phenols and antioxidants were higher in Sultan (1101µg GAE  
L-1 (gallic acid equivalants) and 41.5% DPPH (2,2-diphenyl-1-picrylhydrazyl) inhibition 
respectively) and lowest in NARC-1(1012 – 1101 µg GAE L-1 and 25.7% respectively). 
Therefore, the current results suggest that nutritional status of pomegranate variety, 
Sultan was better than Turnab Ghulabi, NARC-1, NARC-2 and Kandhari. It can be directed 
to incorporate Sultan (pomegranate) fruit juice for better nutritional status. 
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Introduction 
Pomegranate juice is the best source of antioxidants among all the fruit juices (Seeram et al., 2008). It 
contains vitamin C and Flavonoid (plant based antioxidants) which help to reduce the risk of heart diseases 
and some kind of cancer. It also contains minerals. Prevention and treatments of diseases on the part of 
consumers, researchers and the food industry by using food products has become widely accepted (Viuda-
Martos et al., 2010 a,b). Functional foods find primary importance due to their role in physiological benefits 
and disease prevention or slow the progress of chronic diseases. Pomegranate is a functional food as it has 
multi functions relating to medicinal and nutritional benefits (Rowayshed et al., 2013).  
It has great importance in human diet because of having several groups of substances, useful in disease risk 
reduction (Jaiswal et al., 2010). The pomegranate (Punica granatum) is a nutrient rich food source having 
phytochemical compounds. Phytochemical have been identified from various parts of the pomegranate tree 
and from pomegranate fruit: peel, juice and seeds. Pomegranates are prevalently consumed as fresh fruit, 
juice, beverages, jams, jellies and extracts. It is also used as botanical ingredients in herbal medicines and 
dietary supplements (Elfalleh et al., 2011). Bioactive compounds are preferably present in pomegranate and 
have been used in herbal medicine from ancient times. Many parts of pomegranate fruit possess colossal 
antioxidant activity. Its juice has high antioxidant activity and effectively prevents many diseases, such as 
atherosclerosis, low-density lipoprotein oxidation, prostate cancer, platelet aggregation and various 
cardiovascular diseases (Adhami and Mukhtar, 2006).  
All parts of pomegranate (Punica granatum L.), leaf, seed, juice, husk and peel grab attention to study their 
role in bioactivities (Lansky and Newman, 2007). Pomegranate seed contains a range of nutraceutical 
components such as sterols, γ-tocopherol, punicic acid and hydroxyl benzoic acids (Liu et al., 2009).  
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Pomegranate seed is more valuable in food industries as it has great role in by-product of juice and 
concentrates production plants, valuable pharmaceutical and nutritional compounds (unsaturated fatty 
acids and phenolic compounds) in the seed and their antioxidant properties (Rowayshed et al., 2013).  The 
objective of this study was to assess and compare the quality of various varieties of pomegranate under 
climatic conditions of Faisalabad Pakistan.    

Material and Methods 
The present study was conducted at Biochemistry Section, Ayub Agricultural Research Institute, Faisalabad 
in collaboration with Horticultural Research institute AARI, Faisalabad Pakistan during the month of August 
and September in year 2017-18 to assess the nutritional quality of different varieties of pomegranate under 
climatic conditions of Faisalabad. Metrological data during the months of August and September 2017 and 
2018 is given in Table 1.  Soil properties of the field area of Horticulture Research Institute are given in Table 
2. Five pomegranate varieties i.e. Tarnab Gulabi, NARC-1, NARC-2, Sultan and Kandhari were collected from 
Horticultural Research Institute AARI Faisalabad at maturity. The fruits were washed with water and wiped 
to completely dry. Fruits were peeled manually, separating the seeds and juice was extracted mechanically 
by using mechanical juicer blender. Then the juice was filtered through muslin cloth. The juices were 
immediately stored at 4°C in the refrigerator for further analysis. Data was collected about peel and seed 
percentage and juice was analyzed for TSS, acidity, vitamin C, reducing sugar, non-reducing sugar, total 
invert sugar, total antioxidant and total phenols. 

Table 1. Summarized Meteorological data for the growing season 2017-18 (Source: Meteorological data, recorded at the 
observatory of Plant Physiology Section Agronomic Research Institute, Faisalabad Pakistan) 

Parameters August 2017 September 2017 August 2018 September 2018 
Max. Temperature °C 
Mean max. Temp. 37.4 36.9 36.5 37.7 
Highest Max. Temp 40.0 39.5 39.5 40.5 
Lowest Max. Temp. 30.6 32.5 30.0 34.5 
Minimum Temperature °C 
Mean Min. Temp. 26.9 23.4 24.6 28.1 
Highest Min. Temp 29.6 26.7 28.0 30.3 
Lowest Min. Temp. 21.0 20.0 19.0 25.5 
Relative Humidity (%) 
Mean Rela Humi 8 am 73.1 69.9 73.2 72.4 
Mean Rela Humi 8 am 54.9 51.2 53.5 56.7 
Lowest Rela Humi  41.0 33.0 38.0 44.0 
Highest Rela Humi  92.0 91.0 87.0 92.0 
Sun Shine (Hours) 
Mean daily sunshine (hrs)  8-15 9-05 8-13 7-54 
Total Sunshine (hrs) 255-40 272-20 246-15 245-10 
Rain fall (mm) 65.7 19.0 85.4 15.2 
Cloudy Nights 5.0 3.0 2.0 1.0 

Titratable Acidity, pH, total soluble solids content 

Titratable acidity (TA) was determined by titration to pH 8.1 with 0.1M NaOH solution and expressed as g of 
citric acid per 100 g of juice (AOAC, 2005). The pH and soluble solids content of the juice were measured 
immediately after extraction using pH meter and digital refractometer, respectively. The pH meter was 
calibrated with standards having pH 4 and 9. The refractometer was calibrated using distilled water and 
measurement was done with the temperature compensated mode. All measurements were made in 
triplicate and average results were reported. The total sugars were estimated according to the method 
described by Ranganna (2001). Ascorbic acid contents (g/100 mL juice) of samples were determined 
according to the titration method using 2, 6-dichlorophenol indophenol as was reported by AOAC (AOAC, 
2005). 

Total phenols and total antioxidants  

Pomegranate juice was extracted with mixture of methanol, acetone and HCl. Extraction mixture was 
prepared with methanol, acetone and HCl in the ratio of 90:8:2 respectively. Extraction was carried out by 
taking 1mL of pomegranate juice vertexed with 5 mL of extraction mixture and centrifuged at 400 rpm for 5 
minutes. Took the supernatant and stored for phenols and antioxidant determination. The measurement of 
the antioxidants was carried out as radical scavenging activity of DPPH (2,2-diphenyl-1-picrylhydrazyl) 
according to method describe by Brand-Williams et al. (1995) and Sánchez‐Moreno et al. (1998). DPPH was 
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diluted methanol and 0.004% DPPH methanol solution was prepared. Took 0.5 mL of supernatant and mixed 
with 3 mL 0.004% DPPH solution. The mixtures were incubated in the dark for 30 min. Absorbance of the 
resulting solution was measured at 517 nm by a UV–Visible spectrophotometer. The reading with 0.004% 
DPPH was used as blank (A0) along with samples reading as ‘A’. The results were expressed as the 
percentage of inhibition of the DPPH. Total antioxidants are determined by following equation: 

Total antioxidant [% of DPPH reducing activity] = [(A0-A) / A0] x 100 

Total phenolic contents were determined using a Folin-Ciocaltau colometric method and expressing the 
result as gallic acid equivalents (GAE). Supernatant sample (0.2 ml) was mixed with 0.1 ml of ten-fold diluted 
Folin-Ciocalteu reagents and 0.8 ml of 7.5% sodium carbonate solution. Gallic acid was used as standards 
and results were expressed as gallic acid equivalents (GAE) per 100 mL. After standing the prepared samples 
for 30 min at room temperature, the absorbance was measured at 765 nm using spectrophotometer 
(Singleton and Rossi, 1999). Graph was prepared with standard values and calculated the total phenols as 
Gallic acid equalants 

Table 2. Physico-chemical prperties of the soils   

Sand, %  50.3 
Silt, % 27.7 
Clay, %  22.0 
Texture type Sandy clay loam 
Saturation percentage, %  39.0 
pH 7.9 
EC, dSm-1 1.4 
Organic matter, %  0.76 
Nitrogen, %  0.030 
Available phosphorus (P), mg kg-1  7.2 
Extractable potassium (K), mg kg-1 120 

Statistical analysis  

Data was arranged over the year and varieties were compared statistically. Means and standard deviations 
were calculated for three independent determinations for each variable. Correlation matrix was done using 
MS Excel 2003 version. Standard errors of means of the data were computed (Steel et al., 1997) whilst 
means were compared by Duncan’s Multiple Range Test (Duncan, 1955).                                       

Results  
The results regarding physical and nutritional parameters of pomegranate are given in Table 3, 4 and 5 
respectively. Juice percentage in different pomegranate varieties ranged from 22.7 to 33.1%. Maximum juice 
percentage was recorded in NARC-1 (33.1%) while minimum was recorded in Kandhari (22.7%). TSS of 
pomegranate juice samples ranged from 15.6 to18.6% as maximum TSS (18.6%) was recorded in Sultan 
while minimum was recorded in NARC-2 and Kandhari (15.6 %). Maximum peel percentage was recorded in 
NARC-1 (42%) while minimum peel was recorded in Sultan (35.1%). Seed percentage in pomegranate 
samples ranged from 32.1 to 36%. Ascorbic acid contents of juice of different pomegranate samples was 
found maximum in Kandhari and Tarnab Gulabi (12.7 mg/100g) and minimum was recorded in NARC-2 
(10.6 mg/100g). Data regarding reducing sugar ranged from 10.4 to 12.1% such that maximum reducing 
sugar (12%) was recorded in Sultan while minimum reducing sugar (10.4%) was recorded in NARC-2. 
Regarding non reducing sugar, maximum was recorded in Sultan (5.7%) which is statistically at par with 
Tarnab Gulabi (5.3%) while minimum non-reducing sugar was present in NARC-I (3.6%). Total invert sugar 
recorded in juice of pomegranate samples ranged from 14.4 to18.1%. Similar trend was observed regarding 
total invert sugar having maximum in Sultan (18.1%) while minimum total invert sugar (14.4%) was 
recorded in NARC-1 and Kandhari.  

Table 3. Comparison of physical parameters of different pomegranate varieties 

Total antioxidant and total phenols of different varieties of pomegranate are given in Table 5.The DPPH 
radical scavenging assay is commonly employed to evaluate the ability of antioxidant to scavenge free 

Variety Fruit wt, (g/fruit) Juice (%) TSS (%) Peel (%) Seed ( %) 
TarnabGulabi 147.7 ± 3.1 30.9 ± 1.8 16.9 ± 0.50 36.0 ± 1.9 33.1 ± 1.7 

NARC -1 235.0 ± 2.6 32.9 ± 0.7 15.4 ± 0.26 39.0 ± 2.7 27.7 ± 2.5 
NARC-2 213.4 ± 23 30.0 ± 1.7 15.2 ± 0.74 34.0 ± 3.5 35.9 ± 3.8 
Kandhari 160.2 ± 3.6 20.6 ± 2.8 15.9 ± 0.67 40.0 ± 1.3 38.9 ± 3.4 
Sultan 186.4 ± 2.3 32.4 ± 1.6 19.2 ± 0.53 36.0 ± 2.4 31.1 ± 2.8 
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radicals. The degree of discoloration indicates the scavenging potentials of the antioxidant extract. In this 
study, the differences in antioxidant capacity among the pomegranate cultivars were statistically significant 
and the values ranged from 25.7 (NARC-1) to 41.5% (Sultan).  Total phenols were found higher in Sultan 
(1101 µg GAE L-1) followed by Kandhari (1075 µg GAE L-1) while minimum was observed in NARC-1 (1012 
µg GAE L-1). 

Table 4. Comparison of nutritional quality parameters of pomegranate varieties 

Table 5. Comparison of antioxidants and total phenols of pomegranate varieties 

Variety Antioxidant capacity (DPPH inhibition %age) Total Phenols  (µg GAE L-1) 
Tarnab Gulabi 30.9 ± 6.90 1021 ± 12.20 
NARC -1 25.7 ± 0.53 1012 ± 12.40 
NARC-2 36.2 ± 8.90 1037 ± 13.31 
Kandhari 39.4 ± 7.30 1075 ± 12.71 
Sultan 41.5 ± 8.20 1101 ± 13.35 

Discussion 
Among the fruit juices, pomegranate juice is considered as one of the superlative sources of antioxidants. 
Although it is not a rich source of well-known antioxidants such as vitamin C, however it contains plant-
based antioxidants such as flavonoids (Elfalleh et al., 2011). These antioxidants may help to reduce the peril 
of cardiac disease and avoid some types of cancer (Afaq et al., 2005; Khan et al., 2007; Malik and Mukhtar, 
2006). Pomegranate juice is also a good source of mineral (Opara et al., 2009; Melgarejo et al., 2011). TSS 
contents in pomegranate juice of Sultan was higher than other varieties and the obtained results are similar 
to those reported by Martinez et al. (2006) and Tehranifar et al. (2010). 
The difference in fruit weight of different varieties is due to environmental conditions as explained 
previously by Zaouay et al. (2012) who determined that difference in fruit weight depended on the variety 
and environmental condition. The varieties, NARC-1 and Sultan with higher percentage of juice (32.9 and 
32.4 respectively), could be more promising than other varieties because juice percentage is highly desirable 
property in the food processing and beverage industry (Rajasekar et al., 2012). 
The differences among varieties were detected in pH and total acidity values might be due to the phenolic 
pattern of the juice obtained from different varieties of pomegranate seeds (Gil et al., 2000). Pomegranates, 
like most other fruits are impartially higher in natural sugar. The total sugars contents in different varieties 
of pomegranate are in line with those observed by Poyrazoglu et al. (2002) and Aviram et al. (2000).  Results 
of Youssef et al. (2007) regarding vitamin C, supported the results of this study. The results depicted that the 
juice composition of pomegranate and its bioactive compounds depends on variety and maturity index as 
determined by Miguel et al. (2004).  Antioxidants and total phenols content of the juices of five tested 
varieties varies considerably and similar to the results obtained by Faria and Calhau (2010). However all the 
varieties contained antioxidants which make them favourable for healthy consumption. 

Conclusion 
It was concluded that different varieties of pomegranate contained different values of Antioxidants, total 
phenols, total invert sugar, reducing sugar, pH and TSS. However, overall performance of pomegranate 
variety, Sultan regarding various quality parameters was found better.  
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