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Abstract 

Indian gooseberry (Phyllanthus emblica L.) locally called as ‘P. emblica’ is one of the important fruit 

yielding plants utilized in Indian Ayurvedic system of medicine. Nutritional and medicinal properties of 

P. emblica make it a well-known fruit. It is a richest source of vitamin-C, phytochemicals and minerals. 

The present study was conducted to evaluate the performance of five different cultivars of P. emblica for 

qualitative and quantities characteristics under valley at department of horticulture, HNB Garhwal 

University, Srinagar, Garhwal hills Uttarakhand condition. The results revealed that, significant 

variability was detected among the cultivars for different fruit, seed and biochemical traits. Banarasi 

cultivar was found superior in term of fruit and pulp weight (22.25 gm), (21.07 gm), pulp thickness (1.32 

cm), and pulp: stone ratio (17.07) while NA-7 was maximum in term of diameter (3.29 cm), volume 

(21.91 ml) and specific gravity (1.21 cc) as compared to other cultivars. The cultivar Chakaiya was found 

superior compared to other varieties for biochemical characters such as ascorbic acid (643.50 mg/100g) 

and total sugar (8.37%) content. 

 

Keywords: P. emblica, cultivars, quality, ascorbic acid, sugar 

 

Introduction 

Indian gooseberry Phyllanthus emblica L. (syn.-Emblica officinalis Gaertn.), commonly 

known as ‘P. emblica’ is a deciduous tree of the Phyllanthaceae family, and recognized as one 

of the important indigenous fruits crop of Indian subcontinent (Sonkar et al., 2020) [34]. 

P. emblica is known by different names like amla, aonla, emblic, amlika, dhatriphal, amritphal 

and myrobalan. India has rich diversity of P. emblica germplasm which facilitated the 

development of several varieties like NA-6, NA-7, NA-9, NA-10, Banarasi, Chakaiya, Francis, 

Krishna, Kanchan, Anand-1, Anand-2, Anand-3, etc. It has been recognized as an important 

element of crop diversification due to its wider adaptability under various land use systems 

and agro-climatic zones (Maholiya et al., 2014; Pathak et al., 2001) [25, 31]. It is well recognized 

in ‘Vedas’, Ramayana; Charaka Samhita, Sushruta Samhita and other ancient Indian literature 

describing its fruits to be highly nutritive, nutraceutical and therapeutic values (Kishore et al., 

2016) [20]. P. emblica is the second richest source of vitamin C (422-566 mg/100 gm) among 

fruits after Barbados cherry (Malpighia glabra L.), amino acid, hydrolysable tannins 

(emblicanin A and B), minerals, and polyphenols which are considered to be responsible for 

their antioxidative properties (Bhad et al., 2016; Chiranjeevi et al., 2018; Tewari et al., 2019) 
[5, 8, 35]. P. emblica is a major component of ayurvedic and unani preparations like Triphala and 

Chavanprash (Kishore, 2017) [19]. Industry as raw material, demand of fresh fruits is increasing 

worldwide. Besides medicines industry, it has also high demand in small and large scale food 

industry for preparation of several health-based preserved products like candy, jam, squash, 

pickle, spray dried P. emblica powder, ready to eat P. emblica chutney, thokku, dried chips 

and RTS etc., popular in the markets (Deepika and Panja, 2017; Goyal et al., 2008; Pathak et 

al., 2009) [10, 14, 30]. The fruit is acclaimed for being a use for various ailments including 

diabetes, inflammation, atherosclerosis, acidity, asthma, skin disorders and corpulence. Indian 

gooseberry is also reported to possess diuretic, restorative, hair tonic, laxative, anti-pyretic, 

ulcer preventive, liver tonic, common cold and fever along with it have hypolipidemic, 

hypoglycemic and antimicrobial activities(Jeevangi et al., 2013; Kumari and Khatkar, 2018) 

[18, 23]. Pentagalloyl glucose, found in the amla fruit can inhibit Influenza-A virus replication 

via two mechanisms: prevention of virus adsorption and suppression of virus release (Dasaroju 

and Gottumukkala, 2014; Gangal et al., 2020) [9, 11]. 
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Among the various factors for high production of quality 

fruits, cultivar is considered to be the prime ones, as this 

single factor controlled more than 60% of yield and quality 

attributing characters. Again, appearance of characters of a 

genotype, which are governed by genes, depends on 

ecological factors. For this reason, varietal specification of 

crop in a particular agro-climatic condition is the foremost 

task for marketable of that crop in a locality or zone (Bhad, 

2016, Maholiya, 2014, Patil, 2012) [5, 25, 32]. Internal feature 

valuation of a fruit plays a very important role while the 

external characteristic of fresh produce continues to be the 

core of consumer acceptance and marketability. Various 

physical and mechanical characteristics of fruit like as shape, 

size smoothness, shiny surface and firmness are important 

qualitative attributes for the attraction of consumers (Tewari, 

2019) [35]. The flesh of fruit is thick fibrous or non-fibrous 

depending on the cultivars. Generally wild fruits are small, 

hardy and bitter in taste. Fruit size, texture, fiber content, taste 

and acidity vary with the cultivars (Chiranjeevi et al., 2018) 

[8]. P. emblica is supposed to be an important fruit of future 

due to the high economic value, suitability to dry, rainfed and 

waste land of India. Considering P. emblica potentiality, 

productive and productivity per unit area and hardy nature, 

there is very possibility for P. emblica to be one of the most 

important fruits of the India (Ghosh et al., 2013; Kishore et 

al., 2016; Patil et al., 2012) [12, 20, 32]. In P. emblica, majority of 

research work has been conducted under arid and semi-arid 

conditions, but its varietal production potentials have rarely 

been investigated in Himalaya hilly regions. The main 

objective of this study was to compare the qualitative and 

quantities attributes of different P. emblica varieties and to 

select the suitable varieties for sub-tropical condition of 

Garhwal hills of India. 

 

 
 

Fig 1: Nutritional composition of Wild/Cultivated verities of P. emblica fruits (Nazarudeen, 2010) [27]. 

 

Materials and Methods 

The present studies were carried out on eleven years old P. 

emblica orchard at Horticultural Research Centre and 

Department of Horticulture, HNB Garhwal University, 

Srinagar Garhwal, situated in the Alaknanda valley (78° 47' 

30" E longitude and 30° 13' 0" N latitude and at an elevation 

of 550 m above MSL) Uttarakhand, during the year of 2014-

15. Fruits of five P. emblica cultivars namely, NA-7, NA-10, 

Banarasi, Chakaiya and Wild were selected for this study all 

cultivars were growing under similar set of cultural practices 

in the field. Mature and ripe fruits of P. emblica cultivars 

were collected randomly from selected plants from the month 

of November 2014. Physical quality characteristic of fruits 

observation were recorded viz., Average number of fruits per 

kg, fruit weight (gm), fruit dimension (cm) measured with 

Vernier caliper, fruit volume (ml), number of segments per 

fruit, pulp thickness (cm), average pulp stone and seed weight 

(gm), pulp: stone ratio and moisture (%) in fruits. Chemical 

fruit parameters TSS (0 Brix) was determined by hand 

refractometer (0-360 Brix), Titratable acidity (%) titrating the 

P. emblica juice against 0.1 NaOH using phenolphthalein 

indicator(A.O.A.C., 1990) [1]. 

 

% Acidity =
Titrate × normality of alkali × equivalent weight of acid × volume made up

volume of sample taken for estimation × wieght of sample × 1000
× 100 

 

Ascorbic acid (mg/100gm) content was estimated by 2, 6, dichlorophenol indophenols titration method as recommended by 

Ranganna (1986) [33]. 
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Ascorbic acid =
Titrate × Dye factor × Volume made up

Aliquot of extract taken for estimation × Wt. or volume of sample taken for estimation 
× 100 

Total and reducing sugar (%) contents were determined by 

Fehling solution method and methylene blue indicator 

by(Lane and Eynon, 1923) [24]. The statistical analyses of 

experimental data were estimated as per treatments suggested 

by (Chadel, 1984). [7] 

 

Results and Discussion 

The perusal variability of the data presented in Table-1 

indicated that the cultivars expressed their quantitative 

morphological potentially at different magnitude in the 

present agro-climatic situation. In all the cultivars number of 

fruits per kg ranged from 50.75 to 273.0. Number of fruits per 

kg was significantly (p≤ 0.05) maximum in wild type of 

cultivar. Number of fruits per kg NA-10 and Chakaiya was 

61.0 and 58.75 which was statistically nonsignificant at 5% 

probability level, while minimum was recorded in NA-7 

cultivar. Average fruit length was ranged from 0.46 to 2.05 

cm, fruit length was significantly maximum in NA-10 

followed by NA-7 and Banarasi were found to be non 

significant, but in case of fruit diameter NA-7 was highest and 

it was statistically at par with Chakaiya cultivar, it was 

concluded that the diameter of fruit was found to be always 

greater than the length of P. emblica fruit. The present 

investigation the difference may be in cultivars due to its 

genetic trades in P. emblica (Ghosh et al., 2013) [12] and in 

date palm (Muralidhara et al., 2016) [26]. 

 
Table 1: Morphology characterization of five different cultivars P. emblica fruit. 

 

Cultivars 
No. of 

fruits/kg 

Fruit Size (cm) 
Average weight 

(gm) 

pulp 

thickness 

(cm) 

Segments 

(Nos.) 

Volume 

(ml) 

Specific 

gravity (cc) 

Average weight 

(gm) 
Pulp: Stone 

ratio 
Length Diameter Fresh fruits pulp Stone Seed 

NA-7 50.75 1.74 3.29 21.88 20.10 1.27 6.18 21.91 1.21 1.78 0.04 13.28 

NA-10 61.00 2.05 2.58 16.90 15.47 1.33 6.10 21.70 1.18 1.44 0.09 16.73 

Banarasi 54.25 1.69 2.27 22.25 21.07 1.32 6.20 17.96 1.17 1.18 0.07 17.07 

Chakaiya 58.75 1.64 3.22 21.43 20.16 1.19 6.10 18.78 1.15 1.27 0.06 15.20 

Wild 273.00 0.46 0.95 3.90 3.41 0.54 5.93 3.14 1.33 0.49 0.05 8.06 

SEm± 1.65 0.03 0.06 0.44 0.45 0.02 0.06 0.93 0.05 0.07 0.004 0.64 

C.D. 5% 5.10 0.08 0.19 1.36 1.40 0.06 0.18 2.87 0.16 0.20 0.01 1.98 

 

Banarasi cultivar was characterized with higher fruit weight 

22.25 gm which was significantly at par with NA-7 and 

Chakaiya cultivars 21.88, 21.43 gm, respectively however 

minimum fruit weight was noted with wild cultivar. Increase 

in fruit weight in Banarasi, NA-7 and Chakaiya may be due to 

genetic variability and more activeness of monocarp cells 

which enlarge during fruit development and it also affect 

climatic and management factors, similar result were reported 

by (Bhadauria et al., 2004; Chiranjeevi et al., 2018; Jangid et 

al., 2019a) [6,8,16]. Pulp weight in P. emblica is considered as 

one of the major characters for preparation many values 

added products and recipes. Highest pulp weight 21.07 gm 

was recovered in Banarasi. There was no significant 

difference among Chakaiya, NA-7, 20.16 and 20.10 gm, 

respectively in P. emblica varieties similar finding reported 

by (Chiranjeevi et al., 2018) [8]. The maximum pulp thickness 

of fruits 1.33 cm was founded in NA-10 cultivar and it was 

statistically at par with Banarasi and NA-7 cultivars with 1.32 

cm and 1.27 cm, respectively. These results are further 

supported in P. emblica by (Jangid et al., 2019b) [17] and date 

palm by (Muralidhara et al., 2016) [26]. The highest value 6.2 

for number of segments was recorded under Banarasi and it 

was statistically at par with NA-7, NA-10 and Chakaiya 

cultivars. The highest volume and Specific gravity of fruits 

was observed (21.91 ml) and (1.21 cc) in NA-7 and it was 

statistically at par with NA-10 while least was founded (3.14 

ml) and (1.13 cc) in wild type. Volume and specific gravity of 

the fruit is key constraint for perfect modeling of heat and 

mass transfer during cooling, drying and estimate floor space 

during storage and transportation of fruits (Goyal et al., 2007; 

Tewari et al., 2019) [13, 35]. Present study average stone weight 

in P. emblica cultivars varied from 0.49 to 1.78 gm. The 

highest stone-weight 1.78 gm was recorded under NA-7 

cultivar and it was significantly spurious other cultivars. The 

highest average seed weight 0.09 gm was observed with NA-

10 cultivar and it was statistically higher over other cultivars. 

However, the minimum average seed weight 0.04 gm was 

recorded with NA-7 cultivar. Such variation in stone weight 

was probably due to inherent variation in fruit(Hazarika et al., 

2009; Patel et al., 2009) [15, 29]. Among five cultivars of P. 

emblica, the maximum pulp: stone ratio 17.07 was obtained in 

Banarasi cultivar which was statistically at par with NA-10 

and Chakaiya cultivars 16.73 and 15.20, respectively.The 

difference in pulp to stone ratio may be due to its varietal 

differences, weight and size of fruits, weight and size of stone 

and also the prevailing weather conditions at the time of fruit 

development stage of respective variety, similar result were 

reported by previous studies (Bakshi et al., 2015; Kumar et 

al., 2011; Kumar and Singh, 2013) [3, 21, 22]. 
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Fig 2: Varietal differences of TSS and total sugar content in P. emblica 

 
Table 2: Qualitative characteristics of five cultivars of P. emblica. 

 

Cultivars 
Moistu

re % 

Total soluble 

solids (0 Brix) 

Acidi

ty 

(%) 

Vitamin-

C 

(mg/100g) 

Total 

sugar 

(%) 

Reducing 

sugar (%) 

NA-7 70.05 10.14 1.83 516.80 7.47 2.10 

NA-10 64.41 13.10 1.50 532.43 7.08 1.81 

Banarsi 60.85 10.58 1.70 607.05 8.13 2.43 

Chakaiya 62.10 9.26 1.78 643.50 8.37 2.53 

Wild 69.84 14.18 1.97 248.85 6.75 1.02 

SEm± 1.10 0.42 0.06 10.51 0.26 0.09 

C.D. 5% 3.37 1.30 0.20 32.39 0.80 0.28 

 

The chemical composition of different cultivars of P. emblica 

fruit is presented in Table 2 and figure 2. Moisture content is 

necessary to assess the quality of fresh fruits and vegetables 

as the shelf life of food products mostly depends upon this 

parameter. The moisture content of different cultivars was 

ranged from 60.85 to 70.05%, maximum was recorded in NA-

7 followed by wild type and moisture percentage of these two 

cultivars was significantly higher than all other cultivarsIn 

moisture content significant difference among varieties was 

observed due to the difference in maturity stage and genetic 

makeup similar finding was reported by (Sonkar et al., 2020; 

Tewari et al., 2019) [32, 35]. Less variation was found in total 

soluble solid (TSS) and acidity in fruits. The ranged 14.18 to 

9.260 Brix and 1.97 to 1.50 % TSS and acidity were recorded 

in present study. The maximum valued obtained in wild type, 

it was statistically at par with NA-10 and NA-7 in term of 

TSS and acidity, respectively, the results were all 

corroborated with (Ahmad et al., 2010; Goyal et al., 2008; 

Hazarika et al., 2009; Kumar et al., 2011; Parveen and 

Khatkar, 2015) [2, 14, 15, 28]. Among the different cultivars, the 

ascorbic acid content ranged 248.85 to 643.50 mg/100gm; 

statistically significant and highest was obtained in Chakaiya 

cultivar followed by Banarasi while minimum was found in 

wild type. The variation in ascorbic acid content of different 

varieties may also be attributed due to genetic character and 

varietal differences, location and weather condition at the 

time of harvesting of fruits (Bakshi et al., 2015; Bhad et al., 

2016; Chiranjeevi et al., 2018; Ghosh et al., 2013; Parveen 

and Khatkar, 2015; Tewari et al., 2019) [3, 5, 12, 28, 35]. Total 

sugar content ranged from 6.75 to 8.37%. The fruits of 

Chakaiya variety were found to have the statistically highest 

value followed by Banarasi and NA-7. On the contrary, the 

fruit of Wild (Desi) cultivar had the lowest value. Same 

pattern was noted in observed value of reducing sugar. 

Observed data was in agreement with data reported in the 

literature by various researchers(Ahmad et al., 2010; Bakshi 

et al., 2015; Basnet, 2018; Kumar et al., 2011; Patil et al., 

2012; Yadav et al., 2017) [2, 3, 4, 21, 32, 36]. 

 

Conclusion 

P. emblica has an important position in Ayurveda-an Indian 

indigenous system if medicine. On the basis of the results 

obtained in the present study P. emblica is a rich source of 

ascorbic acid and other nutrients, therefore it can be utilized 

in the form of value added product. The fruit of Wild cultivar 

had the sufficient nutrient contents such as ascorbic acid, 

acidity, TSS, sugar content. However, astringency and fibrous 

nature of this variety restricts the utilization of the fresh fruit 

as table food. Among all the cultivars in the context of 

physical characters, NA-10 cultivar was found significant 

advancement and superior in term of length of fruit, pulp 

thickness, pulp weight and seed weight as compared to other 

cultivars. All cultivars had considerable amount of chemical 

characters viz., ascorbic acid, reducing sugar and total sugar 

content while Chakaiya was found superior with good 

nutritional value and it can be processed into different kind of 

P. emblica products like juice, squash, ready to serve 

beverage. 
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