Estimation of vitamin C, beta carotene, total phenolics, total flavonoids and total antioxidant activity in mango (Mangifera indica L.) cultivars grown in Telangana state
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Abstract
Mango is one of the most important, nutritious, tropical fruit grown throughout the world. It has plenty of natural antioxidant compounds like ascorbic acid, carotenoids, phenols, flavonoids. The present study was conducted to estimate antioxidants in different mango (Mangifera indica L.) cultivars commercially grown in Telangana state, India during the subsequent years of 2018-19 and 2019-20. The experiment was carried out in completely randomized design with three replications in fifty mango cultivars collected from fruit research station, Sangareddy, Telangana and subjected to evaluation of antioxidant properties in selected mango cultivars. The results of antioxidants were significantly (< 0.05) varied among all mango cultivars. The antioxidant compounds ranged from 19.09-31.97 g/100g (vitamin C), 1.11-2.81 mg/100g (beta carotene), 24.03-331.11 mg of QE/100g (total flavonoid content), 64.72-173.20 mg GAE/100g (total phenolics) and total antioxidant activity 91.74-326.38 µg/100g. Among fifty cultivars, Allampur Baneshan was found to be maximum vitamin C (31.97 mg/100g), beta carotene content was recorded highest in Lalmuni (2.81 mg/100g) and Yerra Mulgoa (331.11 mg of QE/100g) was recorded maximum total flavonoid content, Mahamooda Vikarabad (173.20 mg GAE/100g) was noticed maximum total phenolic compounds and Dashehari-35 was recorded highest total anti-oxidant activity (326.38 µg/100g). The results showed that a wide variation among the cultivars studied and recorded significant amounts of antioxidant compounds. Hence, all these varieties may be suitable in daily diet at commercial level will impart more health benefits.
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Introduction
Mango (Mangifera indica L.) is one of the most important and nutritious fruit of tropical regions, native to South East Asia. It is cultivated throughout the tropical and subtropical world due its sweet taste, juicy, succulence, nutritional and antioxidant properties, hence called as “Super fruit” and “King of fruits”. Major mango growing states in India are Uttar Pradesh, Andhra Pradesh, Odisha, Karnataka and Telangana. Mango is an excellent source of different anti-oxidant compounds like provitamin A, vitamin C, dietary fibre, polyphenols, flavonoids and antioxidants (Lemmens et al., 2013) are well known to be unique constituents in human diet and also have been associated with reducing the risk of several disorders, different types of cancers, cardiovascular diseases (Stahl and Sies, 2003). Antioxidants are chemicals that can prevent or slow cell damage. Thus, intake of raw mangoes increases the antioxidants in the human diet. These natural properties of mango fruit vary from cultivar to cultivar, many researchers were analysed the bioactive compounds of different mango varieties from previous reports (Rajput and Pandey, 1997; Hamdard et al., 2004; Akhter et al., 2010). 
In recent trends, estimation of these antioxidant compounds is increasingly relevant in the field of nutrition as they help in human body against different disorders, diseases and oxidative damage by free radicals (Halliwell, 1997). There is a need to estimate different antioxidant compounds present in various cultivars of mango are grown in Telangana state, considering the above fact, the present study was planned to estimate antioxidant compounds in pulp of fifty mango cultivars grown in Telangana state to recommend their use in daily diet at commercial level. 
Material and Methods
Sample collection and preparation
The present investigation was conducted to estimate antioxidants of fifty mango cultivars grown in Telangana state during the subsequent years of 2018-19 and 2019-20 at FRS, Sangareddy, College of Horticulture, SKLTSHU, Rajendranagar and Quality Control Laboratory, PJTSAU, Rajendranagar. Experimental material consists of fifty mango cultivars were harvested at their maturity stage based on °Brix values of each variety and procured from the Fruit Research Station, SKLTSHU, Sangareddy. The firm and well-developed fruits of uniform size, shape, colour and mature, free from blemishes and pest & diseases were selected and harvested manually from the tree. The fruits were subjected to ripening with en-ripe (ethylene powder for ripening). The fresh pulp from each variety in accurate quantity was weighed as required for evaluation of antioxidant properties in all varieties. The experiment was done in Completely Randomized Design with three replications. 
Determination of antioxidant compounds
Vitamin C (ascorbic acid) content in mango pulp was determined by 2,6-Dichlorophenol-indophenol titration method as described by AOAC (1997) method. Beta carotene was determined using method described by Srivastava and Sanjeev Kumar (2002). The absorbance was measured at 452 nm optical density using petroleum ether as blank in spectrophotometer. Results were expressed in mg per 100 g of pulp. Total phenols content of mango was quantified by Folin-Ciocalteu method (Singleton and Rossi, 1965) using gallic acid as a standard and results were expressed as milligram gallic acid equivalents (GAE/100g) and the absorbance was measured at 750 nm against deionized water on a spectrophotometer. Total flavonoid content was determined by aluminium chloride calorimetric method described by Park et al. (2008) by using quercetin as a standard and absorbance was measured against the blank at 520 nm using spectrophotometer. Results were expressed in milligram quercetin equivalent (QE)/100g fresh pulp of mango. Total antioxidant activity was determined by TBARS method as per the reference given by the Ottolenghi (1959). The absorbance activity of the reaction mixture was measured at 552 nm.

Statistical analysis
Results were expressed as mean ± SEM and all the analysis was performed in triplicate. The statistical analysis of data was carried out by using one way analysis (ANOVA) with p value significant at p<0.05 using WINDOWSTAT software version 9.2. 
Results 
Results of vitamin C (mg/100g)
Vitamin C or ascorbic acid is the predominant antioxidant in mango. Significant variation (p <0.05) and a decreasing trend of vitamin C from harvest to ripening was observed among the fifty mango cultivars are presented in fig. 1. It is seen from the results that, vitamin C values ranged from 19.09-31.97 g/100g and maximum was observed in Allampur Baneshan (31.97 mg/100g) followed by Goa Bander (30.97 mg/100g), Baneshan (29.90 mg/100g) and Shendriya (29.52 mg/100g) and it was minimum in Pandurivari Mamidi (19.09 mg/100g) followed by Kaju (19.74 mg/100g), Rumani (20.16 mg/100g) and Chinnarasam (20.76 mg/100g). Such variation in vitamin C content could be attributed to the nature and extent of genetic variability present in the experimental material. Similar vitamin C contents were also previously reported for various mango varieties by Abourayya et al. (2011), Anowar Hossain et al. (2014) and Himabindu et al. (2018) in mango. 
Results of beta carotene content (mg/100g)
Carotenoids are the most important parameters attributing yellow to orange colour in pulp, the greater the carotenoids, the better the nutritional quality of the fruit. Beta carotene content was differed significantly (< 0.05) among all the varieties of mango and it ranged from 1.11-2.81 (mg/100g) as shown in fig. 2. The results showed that significantly the highest beta carotene content was recorded in Lalmuni (2.81 mg/100g) followed by Zardalu (2.74 mg/100g), Dashehari-35 (2.63 mg/100g), Suvarnarekha (2.62 mg/100g) and Yerra Mulgoa (2.60 mg/100g), while lowest was in Nazeem Pasand (1.11 mg/100g), Ranitellakaya (1.15 mg/100g) and Panchavarnam (1.18 mg/100g). The results were in agreement with Abirami et al. (2004), Ajila et al. (2007), Nehra and Sharma (2012) and Monaco et al. (2014) in mango. 
Results of total flavonoid content (mg of QE/100g)
Flavonoids are also the most promising polyphenolic compounds which exhibit antioxidant activity Zuhair et al. (2013). Total flavonoid content increases significantly from harvest to ripening and all values were found be varied significantly (p<0.05) among fifty mango cultivars as shown in fig. 3. It is seen that total flavonoid content ranged from 24.03-331.11 (mg of QE/100g). The highest total flavonoid content was noticed in Yerra Mulgoa (331.11 mg of QE/100g) followed by Pulihora (263.02 mg of QE/100g), while lowest was in Kalepahad (24.03 mg of QE/100g) followed by Sora (47.32 mg of QE/100g) and Peddarasam (48.06 mg of QE/100g) which was at par with Vanraj (50.56 mg of QE/100g) and Nazeem Pasand (50.92 mg of QE/100g). The present observations are in agreement with the results of Ajila et al. (2007), Hana Kim et al. (2010) and Kuganesan et al. (2017) in mango. 
Results of total phenols content (mg of GAE/100g)
Total phenol content in fruits steadily decreases and then increases during the ripening process (Miletic et al., 2012). Significant variation (p<0.05) was found for total phenols content of fifty mango cultivars as shown in fig. 4. It was observed that total phenols content among fifty mango cultivars ranges between 64.72 (mg GAE/100g) to 173.20 (mg GAE/100g). Mahamooda Vikarabad was found with highest total phenols content (173.20 mg GAE/100g) followed by Shendriya (164.73 mg GAE/100g) and Sannakulu (160 mg GAE/100g), while lowest was in Shajahan (64.72 mg GAE/100g) followed by Ranitellakaya (66.91 mg GAE/100g), Kesar (67.22 mg GAE/100g) and Dilpasand (67.71 mg GAE/100g). The final quantity of total phenols can also be affected by factors such as ripeness, species, cultivation techniques, geographic origin, stage of growth and harvesting and storage conditions (Soares, 2008; Sousa et al., 2012).
Results of total antioxidant activity (µg/100g)
The results of total antioxidant activity of fifty mango cultivars showed significant (p<0.05) variation and it ranged from 91.74 µg/100g to 326.38 µg/100g as given in fig. 5. Significantly the highest total antioxidant activity was found in Dashehari-35 (326.38 µg/100g) followed by Kothapalli Kobbari (285.41 µg/100g) which was on par with Panakalu (285.01 µg/100g), while lowest was found in Azam Us Samar (91.74 µg/100g). The findings are in agreement with those reports of Aiyegoro and Okoh (2010) and Pisoschi et al. (2009) in mango.
Discussion
Mangoes are valuable source of vitamin C (Thomas and Oke, 1980; Mamiro et al., 2007; Othman and Mbogo, 2009). Vitamin C was highest just after harvest and gradually declined with the passage of time, while it was lowest at last edible stage (Azad et al., 2009). This decreasing trend was due to conversion of acid into sugars and their further utilization in metabolic process of the fruit. Present results are also in line with Lokesh Bora et al. (2017) who reported that Langra cultivar possessed the higher amount of ascorbic acid content (55.62 mg/100g) followed by Pusa Surya (46.25 mg/100g) and Pusa Arunima (45.63 mg/100g). However, lower amount of vitamin C recorded in Vanraj (24.38 mg/100g) and Sabri (24.60 mg/100g). According to Deepa et al. (2017) the cultivar Alphonso contained significantly higher (24.31 mg/100g) ascorbic acid compared to Kesar (22.01 mg/100g) and Totapuri (20.97 mg/100g). 
	The amount of beta carotene was increased with the progress of storage and it was the minimum after harvest, maximum at last edible stage (Azad et al., 2009), it’s due to degradation of chlorophyll and synthesis of carotenoids or xanthophylls takes place simultaneously during fruit ripening process. The carotenoid composition in mango can be affected by many factors such as growth conditions, maturity, cultivar, geographical origin and processing conditions (Chen et al. 2007). According to Veda Supriya et al. (2007) the beta-carotene content in ripe mango ranged from 0.55 ± 0.03 mg/100 g (Malgoa) to 3.21 ± 0.25 mg/100 g (Badami). These results were consistent with the findings of Aradhna Singh et al. (2017) and Richa Pritwani and Pulkit Mathur (2017) in mango; Nidhi Budhalakoti (2018) in banana.  
	Variation in flavonoid content of mango cultivars is strongly influenced by extrinsic factors such as fruit type and growth, season, climate, degree of ripeness, according to Lakenbrink et al. (2000). A was study done by Zuhair et al. (2013) who reported that total flavonoid content increases significantly during the ripening of papaya through different maturity stages. Katike Umamahesh et al. (2016) reported that, mango cultivar Sindhura peel showed higher TFC value (15.6±0.23 mg of QE/g), than the aqueous extracts of Rumani peel (14.4±0.15 mg of QE/g), Malgua peel (12.8±0.47 mg of QE/g), Alphonso peel (11.5±0.19 mg of QE/g) and Banisha peel (8.7±0.32 mg of QE/g).
	The phenolic compounds are mainly responsible for the total antioxidant capacity of the fruits. Mango is one of the rich sources of these phenolic compounds. The present results are in line with John et al. (2017) who reported the highest total phenolic content was observed in Paparanda (436.44 mg/100g) followed by Peter (243.93 mg/100g) and the lowest total phenolic content was found in Julie (237.13 mg/100g) mango; Akhtar et al. (2013), Khan et al. (2010), Zhang et al. (2014) in mandarin.
	The antioxidant activity exhibited in fruits is mainly due to the phenolic compounds, which have redox properties, and can play an important role in absorbing and neutralizing free radicals, quenching singlet and triplet oxygen or decomposing peroxides (Mishra et al., 2010). Present results are in agreement with the findings of Kabir et al. (2017) and Muralidhara et al. (2019).
Conclusion
[bookmark: _GoBack]The present study showed that almost all mango varieties are good source of antioxidant properties such as vitamin C, beta carotene content, total flavonoid content, total phenols content and total anti-oxidant activity and varies from cultivar to cultivar. Among all fifty cultivars Allampur Baneshan was found to be maximum vitamin C, Lalmuni contained high beta carotene content, Yerra Mulgoa had highest total flavonoid content, Mahamooda Vikarabad was recorded maximum total phenols and total anti-oxidant activity was observed highest in Dashehari-35. All other varieties also had good amounts of anti-oxidant properties. Hence, these varieties may be suitable in daily diet industries at commercial level will impart more health benefits.
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Fig. 1: Mean Vitamin C (mg/100g) of fifty mango cultivars


Fig. 2:  Mean beta carotene (mg/100g) of fifty mango cultivars


Fig. 3: Mean total flavonoid content (mg QE/100g) of fifty mango cultivars

Fig. 4: Mean total phenols content (mg of gallic acid/100g) of fifty mango cultivars


Fig. 5: Mean total antioxidant activity (µg/100g) of fifty mango cultivars 
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Beta carotene (mg/100g)




Pooled data	0.79449669602836204	0.83211076986980692	1.7325342709453069	0.52507142371300164	0.28394541729001943	0.34394767043839009	0.7390252589278139	0.81330088733096395	1.4101891126133985	1.1574685020912294	0.27250382260315159	0.65544514136068488	0.99579114276036718	0.50304903670848355	0.83627646943659051	1.1672331957810944	1.2134386401187884	0.75885330158952657	1.8211694960473459	0.73898579147367938	0.53404899900040437	0.57656309281812046	1.1642307904077027	1.4351306560728181	0.2367136103677282	0.54466350468278624	0.6307601234489455	1.4418997884735298	1.2746796983294715	19.802888046949022	1.2625668299143618	1.8015086270493792	1.0905770643715818	1.8600560027411284	2.0488777415941626	1.6546626040777235	2.9549210367340244	0.69022339378880737	1.4047627320417293	1.3835913414010599	1.4943142239836971	0.49570656642815758	0.68302635381074295	2.2544973571360347	1.8096684779262528	0.38913365313218645	1.2225519757185546	1.0933587395422149	1.4788086421170312	0.83076771723509368	0.79449669602836204	0.83211076986980692	1.7325342709453069	0.52507142371300164	0.28394541729001943	0.34394767043839009	0.7390252589278139	0.81330088733096395	1.4101891126133985	1.1574685020912294	0.27250382260315159	0.65544514136068488	0.99579114276036718	0.50304903670848355	0.83627646943659051	1.1672331957810944	1.2134386401187884	0.75885330158952657	1.8211694960473459	0.73898579147367938	0.53404899900040437	0.57656309281812046	1.1642307904077027	1.4351306560728181	0.2367136103677282	0.54466350468278624	0.6307601234489455	1.4418997884735298	1.2746796983294715	19.802888046949022	1.2625668299143618	1.8015086270493792	1.0905770643715818	1.8600560027411284	2.0488777415941626	1.6546626040777235	2.9549210367340244	0.69022339378880737	1.4047627320417293	1.3835913414010599	1.4943142239836971	0.49570656642815758	0.68302635381074295	2.2544973571360347	1.8096684779262528	0.38913365313218645	1.2225519757185546	1.0933587395422149	1.4788086421170312	0.83076771723509368	Dasehari 35	Allampur Baneshan	Asif Us Samar	Azam Us samar	Baneshan	Chinna Suvarnarekha	Dashehari	Dilpasand	Goa Bandar	Himayath	Jehangir	Kaju	Kalepahad	Kesar	Lalmuni	Latif Us Samar	Mahamooda Uppal	Mahamooda Vikarabad	Manjeera	Mulgoa	Nazeem Pasand	Neeleshan	Neelum	Parasapalli Doodiya	Pulihora	Ranitellakaya	Rumani	Sannakulu	Shajahan	Shendriya	Sora	Suvarnarekha	Totapari	Vaddepalli Selection	Vanraj	Yerra Mulgoa	Aryavrtham Irsalu	Cherukurasam	Chinnarasam	Kothapalli Kobbari	Meetavari Peechumanu	Nagulapalli Irsalu	Navaneetham	Panakalu	Panchavarnam	Pandurivari Mamidi	Peddarasam	Yellow Arati	Yerra Arati	Zardalu	175.55500793457031	107.60832977294922	147.04501342773437	123.27000427246094	135.16000366210937	86.995002746582031	196.22833251953125	83.7933349609375	180.29666137695312	99.948333740234375	134.20832824707031	64.541671752929688	24.034999847412109	60.993331909179688	136.2216796875	147.92166137695312	98.661666870117188	153.211669921875	106.211669921875	163.42498779296875	50.921669006347656	110.68000793457031	160.0533447265625	103.8699951171875	263.02334594726562	69.2066650390625	90.468338012695312	153.04998779296875	123.5433349609375	101.27000427246094	47.319999694824219	138.31834411621094	81.831672668457031	113.038330078125	50.555000305175781	331.11334228515625	88.346664428710938	161.55667114257812	118.70166015625	144.50999450683594	58.845001220703125	84.305000305175781	58.294998168945313	70.593338012695313	145.14500427246094	121.96500396728516	48.061668395996094	97.416671752929688	102.86500549316406	176.52999877929687	Cultivars

Total flavonoid content (mg QE/100g)




Pooled data	1.7074054390604791	0.8772684879784638	0.4530176596999152	1.0135580891098501	1.1363244841740032	0.42003968066520969	1.7539978145178321	0.58911657024169384	1.1574361033479823	0.71021123618258886	0.94869647411592228	1.1164489837575717	0.83476044467858768	1.1829095485285364	0.86802937738305364	0.90290272639599267	0.86536601119604029	0.82313931587145572	1.1143869764733034	1.6019077168592877	1.0498690394520711	1.9257098258391196	0.19276496915501554	0.76760992698114849	1.641851089471881	0.91406144942959011	1.1393126582871496	1.280013020767117	1.9452913235125824	1.9124221117037228	0.98209385159124629	1.666210770981069	1.1593568619425705	1.2581964605471405	0.93245643329863137	0.73618951364441398	2.2745567333731906	0.58386642307979919	0.62797956442334912	0.67895139737686228	0.67585131500945661	1.0663840771504456	0.47519294326971506	1.1484881366387663	1.5586238588361609	0.66675207786203494	0.91831820919185825	3.3828390443531258	0.68513380688252234	0.78263976387606859	1.7074054390604791	0.8772684879784638	0.4530176596999152	1.0135580891098501	1.1363244841740032	0.42003968066520969	1.7539978145178321	0.58911657024169384	1.1574361033479823	0.71021123618258886	0.94869647411592228	1.1164489837575717	0.83476044467858768	1.1829095485285364	0.86802937738305364	0.90290272639599267	0.86536601119604029	0.82313931587145572	1.1143869764733034	1.6019077168592877	1.0498690394520711	1.9257098258391196	0.19276496915501554	0.76760992698114849	1.641851089471881	0.91406144942959011	1.1393126582871496	1.280013020767117	1.9452913235125824	1.9124221117037228	0.98209385159124629	1.666210770981069	1.1593568619425705	1.2581964605471405	0.93245643329863137	0.73618951364441398	2.2745567333731906	0.58386642307979919	0.62797956442334912	0.67895139737686228	0.67585131500945661	1.0663840771504456	0.47519294326971506	1.1484881366387663	1.5586238588361609	0.66675207786203494	0.91831820919185825	3.3828390443531258	0.68513380688252234	0.78263976387606859	Dasehari 35	Allampur Baneshan	Asif Us Samar	Azam Us samar	Baneshan	Chinna Suvarnarekha	Dashehari	Dilpasand	Goa Bandar	Himayath	Jehangir	Kaju	Kalepahad	Kesar	Lalmuni	Latif Us Samar	Mahamooda Uppal	Mahamooda Vikarabad	Manjeera	Mulgoa	Nazeem Pasand	Neeleshan	Neelum	Parasapalli Doodiya	Pulihora	Ranitellakaya	Rumani	Sannakulu	Shajahan	Shendriya	Sora	Suvarnarekha	Totapari	Vaddepalli Selection	Vanraj	Yerra Mulgoa	Aryavrtham Irsalu	Cherukurasam	Chinnarasam	Kothapalli Kobbari	Meetavari Peechumanu	Nagulapalli Irsalu	Navaneetham	Panakalu	Panchavarnam	Pandurivari Mamidi	Peddarasam	Yellow Arati	Yerra Arati	Zardalu	136.70332336425781	142.46499633789063	142.02499389648438	131.16500854492188	149.61166381835937	87.683334350585937	147.68832397460937	67.708328247070312	146.92832946777344	88.639999389648438	120.989990234375	80.026664733886719	88.134994506835938	67.220001220703125	81.979995727539063	86.458328247070312	82.02166748046875	173.20166015625	86.773330688476562	121.40666198730469	70.854995727539063	73.233329772949219	143.34666442871094	91.80499267578125	140.91000366210937	66.906661987304687	78.363327026367187	160.00332641601562	64.718330383300781	164.73165893554687	80.798332214355469	75.09832763671875	83.243331909179688	86.511665344238281	89.489990234375	128.30999755859375	87.846664428710937	87.084999084472656	83.906669616699219	88.074996948242188	74.375	98.825004577636719	69.95166015625	83.214996337890625	86.02166748046875	86.851669311523438	72.501670837402344	127.86000061035156	128.038330078125	156.94000244140625	Cultivars

Total Phenols content (mg of GA/100g)




Pooled data	4.5138158284685517	1.8560868334572611	2.2970542730491381	2.2787295437004738	2.3198617056482767	1.4579466153921146	1.818990104426085	1.820112176030195	2.5393060075540226	1.1625833303467059	1.8006688572120424	2.1855338783311904	4.3897617627080052	1.221979268782128	4.008261260613307	2.2045199779846296	1.6941246510612256	1.8731146076343859	2.4659903352068007	1.1304239617653746	2.1741377601246827	2.7475458746549086	2.989901057448777	1.6328375097765684	0.59224854016986395	1.3850000000000051	2.2705304079296789	2.8652094164301447	2.6906891930011798	2.0712455994722787	1.0010785849938539	1.9183673614126469	0.40102992407050636	1.4355689928851671	1.0197180982997074	1.3052809403853878	1.808157441522531	2.0367273586156163	2.8715675161834802	2.0500182926013126	4.0392460104991352	1.5504945447608989	3.4613448735041308	1.5478398926676058	1.4700113378247563	1.1995658937021034	1.8589176958649833	1.3093987169689709	1.462438032875234	2.1006685443766164	4.5138158284685517	1.8560868334572611	2.2970542730491381	2.2787295437004738	2.3198617056482767	1.4579466153921146	1.818990104426085	1.820112176030195	2.5393060075540226	1.1625833303467059	1.8006688572120424	2.1855338783311904	4.3897617627080052	1.221979268782128	4.008261260613307	2.2045199779846296	1.6941246510612256	1.8731146076343859	2.4659903352068007	1.1304239617653746	2.1741377601246827	2.7475458746549086	2.989901057448777	1.6328375097765684	0.59224854016986395	1.3850000000000051	2.2705304079296789	2.8652094164301447	2.6906891930011798	2.0712455994722787	1.0010785849938539	1.9183673614126469	0.40102992407050636	1.4355689928851671	1.0197180982997074	1.3052809403853878	1.808157441522531	2.0367273586156163	2.8715675161834802	2.0500182926013126	4.0392460104991352	1.5504945447608989	3.4613448735041308	1.5478398926676058	1.4700113378247563	1.1995658937021034	1.8589176958649833	1.3093987169689709	1.462438032875234	2.1006685443766164	Dasehari 35	Allampur Baneshan	Asif Us Samar	Azam Us samar	Baneshan	Chinna Suvarnarekha	Dashehari	Dilpasand	Goa Bandar	Himayath	Jehangir	Kaju	Kalepahad	Kesar	Lalmuni	Latif Us Samar	Mahamooda Uppal	Mahamooda Vikarabad	Manjeera	Mulgoa	Nazeem Pasand	Neeleshan	Neelum	Parasapalli Doodiya	Pulihora	Ranitellakaya	Rumani	Sannakulu	Shajahan	Shendriya	Sora	Suvarnarekha	Totapari	Vaddepalli Selection	Vanraj	Yerra Mulgoa	Aryavrtham Irsalu	Cherukurasam	Chinnarasam	Kothapalli Kobbari	Meetavari Peechumanu	Nagulapalli Irsalu	Navaneetham	Panakalu	Panchavarnam	Pandurivari Mamidi	Peddarasam	Yellow Arati	Yerra Arati	Zardalu	326.38336181640625	251.58334350585937	216.02835083007812	91.738327026367188	274.30166625976562	191.43666076660156	232.2249755859375	209.82331848144531	199.48500061035156	290.90499877929687	192.50334167480469	191.663330078125	191.76167297363281	243.6583251953125	182.17666625976562	249.75833129882812	193.34664916992187	218.51667785644531	230.64332580566406	150.25332641601562	228.79501342773437	276.06668090820312	187.02166748046875	218.03665161132813	216.43832397460938	179.00997924804687	222.74166870117187	187.75999450683594	173.01834106445312	232.13165283203125	181.73333740234375	218.27667236328125	251.77499389648437	211.66665649414062	216.30500793457031	227.59333801269531	221.58334350585937	220.80667114257812	257.8900146484375	285.4100341796875	278.191650390625	221.41831970214844	275.0816650390625	285.00833129882813	219.961669921875	173.29666137695312	232.30499267578125	239.02499389648437	168.97999572753906	217.82333374023437	Cultivars

Antioxidant activity (µg/100g)




Pooled data	0.99028106279648409	0.68456123417363934	0.89197608338639345	0.81303797574283088	0.96080257250557721	1.3395526616499029	0.59878272353166551	0.15113349507416771	0.69750722815848665	1.3249436780482406	0.74961745799663104	0.13891124264556054	0.6569739340339128	0.64590692053886489	1.1280377136130391	1.1057930412152179	0.61002643385348576	0.52786038242449418	0.9157632062929788	0.531305546115729	1.0427507292413325	0.4128877975108185	0.32478698147144391	1.2694952080781274	0.45896159970089262	2.0005890590856819	1.0797050909083163	0.39275480052232936	0.30602137724893408	0.49664507783056888	0.78169735192080658	0.54026683222274552	0.9340903328907767	0.55793421057803194	0.63945074087062892	0.24856739528747579	0.56109409490150119	0.3839379290111013	0.76507946210399025	0.65608174033423305	0.32291110747902874	0.57334159393273665	0.74709375806075062	0.68209719493143672	0.35232312347238154	0.90028500117092514	0.52597203664580117	0.74378362669080966	1.8582500504506918	0.45792366539995827	0.99028106279648409	0.68456123417363934	0.89197608338639345	0.81303797574283088	0.96080257250557721	1.3395526616499029	0.59878272353166551	0.15113349507416771	0.69750722815848665	1.3249436780482406	0.74961745799663104	0.13891124264556054	0.6569739340339128	0.64590692053886489	1.1280377136130391	1.1057930412152179	0.61002643385348576	0.52786038242449418	0.9157632062929788	0.531305546115729	1.0427507292413325	0.4128877975108185	0.32478698147144391	1.2694952080781274	0.45896159970089262	2.0005890590856819	1.0797050909083163	0.39275480052232936	0.30602137724893408	0.49664507783056888	0.78169735192080658	0.54026683222274552	0.9340903328907767	0.55793421057803194	0.63945074087062892	0.24856739528747579	0.56109409490150119	0.3839379290111013	0.76507946210399025	0.65608174033423305	0.32291110747902874	0.57334159393273665	0.74709375806075062	0.68209719493143672	0.35232312347238154	0.90028500117092514	0.52597203664580117	0.74378362669080966	1.8582500504506918	0.45792366539995827	Dasehari 35	Allampur Baneshan	Asif Us Samar	Azam Us samar	Baneshan	Chinna Suvarnarekha	Dashehari	Dilpasand	Goa Bandar	Himayath	Jehangir	Kaju	Kalepahad	Kesar	Lalmuni	Latif Us Samar	Mahamooda Uppal	Mahamooda Vikarabad	Manjeera	Mulgoa	Nazeem Pasand	Neeleshan	Neelum	Parasapalli Doodiya	Pulihora	Ranitellakaya	Rumani	Sannakulu	Shajahan	Shendriya	Sora	Suvarnarekha	Totapari	Vaddepalli Selection	Vanraj	Yerra Mulgoa	Aryavrtham Irsalu	Cherukurasam	Chinnarasam	Kothapalli Kobbari	Meetavari Peechumanu	Nagulapalli Irsalu	Navaneetham	Panakalu	Panchavarnam	Pandurivari Mamidi	Peddarasam	Yellow Arati	Yerra Arati	Zardalu	26.510665893554688	31.387668609619141	26.223834991455078	25.57550048828125	29.898834228515625	26.918834686279297	23.346000671386719	27.677165985107422	30.973834991455078	26.985500335693359	25.271167755126953	19.737167358398438	26.764999389648438	27.523998260498047	28.522830963134766	25.390499114990234	25.145000457763672	20.860666275024414	27.630001068115234	27.843334197998047	22.739334106445313	25.698833465576172	25.386167526245117	26.143333435058594	25.929500579833984	24.451168060302734	20.158334732055664	27.567832946777344	25.558834075927734	29.518833160400391	27.159000396728516	20.958999633789063	28.119998931884766	27.486667633056641	27.275001525878906	24.845500946044922	25.335666656494141	25.443166732788086	20.762166976928711	27.369499206542969	23.452835083007813	29.091665267944336	24.975664138793945	21.035667419433594	24.079330444335938	19.073333740234375	29.141166687011719	26.762832641601563	25.400501251220703	20.512832641601563	Cultivars

Vitamin C (mg/100g)



