
ASSESSMENT OF ELITE MULBERRY 
GENOTYPES FOR FRUIT TRAITS AND 

BIOCHEMICAL COMPOSITION
ABSTRACT

This study aimed to identify the most promising mulberry genotypes for fruit 

production by evaluating fruit characteristics, biochemical traits and nutritional 

composition. Eight elite mulberry genotypes were selected from the mulberry 

germplasm unit at the Department of Sericulture, GKVK, Bengaluru. The saplings were 

raised and transplanted into the main field 90 days after planting, following a 

Randomized Complete Block Design (RCBD) with a spacing of 5 × 3 feet, with three 

replications per genotype. The results revealed that among the eight genotypes, ME-

0006 exhibited superior fruit characteristics, with the highest values for fruit length (3.16 

cm), fruit width (2.01 cm), fruit weight (3.02 g) and fruit yield per plant (166.55 g). 

Biochemical analyses indicated that ME-0220 had the highest total soluble solids (TSS) 

(19.71°B), carbohydrate content (166.49 mg/g), anthocyanin (38.41 mg/g), and zinc 

content (mg/100g). Genotype ME-0006 recorded the highest calcium content (153.80 

mg/100g), while MI-0014 showed the highest levels of phosphorus, potassium, and 

magnesium. Additionally, ME-0086 was notable for its higher content of micronutrients 

and vitamin C (34.17 mg/100g). These findings may provide valuable insights for 

selecting mulberry genotypes with superior fruit yield and biochemical properties, which 

can be further utilized in breeding programs and commercial mulberry fruit cultivation.

KEYWORDS: Elite mulberry genotypes, Mulberry fruit, Fruit purpose, 
Biochemical analysis, Nutritional composition.
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1. INTRODUCTION

Mulberry (Morus spp.) is a perennial woody deciduous tree from the 

Moraceae family, traditionally cultivated for its leaves, which are the primary food 

source for silkworms (Bombyx mori) in sericulture.  However, the fruit of the mulberry 

tree has gained increasing attention due to its nutritional and medicinal properties. The 

tree produces succulent, oval-shaped berries composed of multiple drupes, typically 1 

to 2 centimeters long, in various colours. These colours, resulting from the presence of 

anthocyanins and flavonoid pigments highlight the genetic diversity within the mulberry 

genus [1]. Mulberry fruits are rich in vitamins, minerals, antioxidants, anthocyanins, 

flavonoids and other bioactive compounds and can potentially serve as a valuable 

functional food. Additionally, mulberry extracts exhibit a range of bioactivities, including 

hypolipidemic effects [3], macrophage activation [4], neuroprotection [5] and antitumor 

properties [6] all linked to the phenolic compounds present in the fruits. The 

phytonutrient content of mulberry fruits, including anthocyanins, flavonoids, vitamins, 

minerals, and dietary fibre, varies significantly among cultivars, influenced by genotype, 

environmental conditions and developmental stressors.

The growing demand for natural products with health benefits has spurred 

interest in the cultivation and breeding of mulberry genotypes that produce high-quality 

leaves and yield fruits with superior nutritional profiles. Given the nutritional and health-

promoting properties of mulberry fruits, selecting cultivars with high fruit yield, excellent 

quality and superior nutritional profiles is of paramount importance. Identifying mulberry 

genotypes that optimize fruit yield and nutritional content is crucial for fully harnessing 

the potential of this fruit. In light of this, the present study aims to evaluate the fruit 

characteristics of selected elite mulberry genotypes, focusing on their potential for 

higher yields, improved quality and enhanced nutritional profiles.

2. Material and Methods

The study was carried out at the Department of Sericulture, University of Agricultural 

Sciences, GKVK, Bengaluru, during 2022-2023. The experimental material included eight elite 
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mulberry genotypes (table 1) selected for their fruit production potential from the germplasm 

unit at UAS, GKVK, Bengaluru. Saplings were produced and planted on 90th day in the main field 

using 5 × 3 feet spacing in a randomized complete block design (RCBD) with three replications. 

On 150th day, the plants were pruned to a height of three feet from ground level. The analysis is 

conducted for both growth periods February to March and July to August (2023) growth, 

shedding light on the genotypic variations and the impact of seasonal conditions.

To assess performance, five vigorous plants from each replication were selected for 

evaluating fruit traits. Hand-picking of mulberry fruits was employed to maintain quality and the 

harvested fruits were covered in polythene to protect them from external factors. Due to 

differences in growth and characteristics among genotypes, fruit availability varied. To ensure 

sample integrity, fruits were stored at -18°C until a sufficient quantity was collected for analysis. 

The collected fruits were then categorized into two groups for further examination.

1. Wet basis analysis: The stored fruits were kept at a constant temperature of -18°C to preserve 

their natural state, important for assessing certain biochemical parameters.

2. Dry-powder analysis: This involved additional steps to prepare the samples. Initially, the 

stored fruits were air-dried, followed by further dehydration in a 60°C hot-air oven for 44 to 48 

hours to remove remaining moisture. After drying, the fruits were transformed into a powdered 

form and stored in polythene covers for analysis. 

Statistical analysis was performed by using OP STAT software [7]. The mean values of the 

experiments were compared by using Duncan’s Multiple Range Test (DMRT) [8]. This study aims 

to assess the fruit traits viz., fruit length (cm), width (cm) and weight (g), number of fruits per 

plant, fruit yield per plant (g) and biochemical composition (pH of the fruit, TSS (°Brix), 

carbohydrate (mg/g), protein (mg/g), anthocyanin (mg/g), vitamin C (mg/100g), P, K, Ca, Mg, Fe, 

Zn, Cu, Mn of selected elite mulberry genotypes. By analysing key parameters, this research 

seeks to identify genotypes with superior traits for fruit production. The findings may provide 

valuable insights into the potential for developing dual-purpose mulberry varieties, contributing 

to the diversification of mulberry utilization and supporting the economic resilience of 

sericulture farming communities. 

The procedure for estimation of biochemical’s as follows
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 pH of mulberry fruit - digital pH meter

 Total soluble solids - Hand refractometer

 Carbohydrates - Anthrone method (Hedge and halfer 1962) [9]. 

 Proteins - Lowry’s method

 Total anthocyanin - acidic methanol (99:1 Methanol:HCl).

 Ascorbic acid  - colorimetrically by AOAC 2000. 

 Phosphorous - vanadomolybdo-phosphoric yellow colour method described by Piper 
(1966).

  Potassium - flame photometer as outlined by Piper (1966) [10].

 Calcium and magnesium - EDTA titration. 

  Estimation of micronutrients - estimated using the specified reagents in the atomic 
absorption spectrophotometer (AAS).

Table 1: List of elite mulberry genotypes and their accession number used in the 

study

Treatments Genotypes/scientific name Accession 
number

National 
accession number

T1 Morus indica MI-0516 IC-314082

T2 M. cathayana ME-0018 EC-493775

T3 M. latifolia ME-0067 EC-493765

T4 M. macroura ME-0220 EC-493947

T5 M. alba ME-0086 EC-493843

T6 M. multicaulis ME-0006 EC-493763

T7 M. indica (S-34) MI-0160 IC-313779

T8
M. indica (M-5)- Standard check

MI-0014 IC-313679

3. RESULT AND DISCUSSION 

3.1. Fruit traits
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Performance of elite mulberry genotypes for fruit traits is given in table 2. Significant 

variation in fruit traits was observed in all the elite mulberry genotypes.

3.1.1. Fruit length (cm)

The genotype ME-0006 exhibited a significantly longer fruit length of 3.16 cm, followed 

by MI-0516 with 3.12 cm and shorter fruit length by ME-0018 (1.55 cm) (Table 2). These results 

align with the findings of [9] who evaluated 35 mulberry accessions for fruit characteristics, 

reporting fruit lengths ranging from 0.90 cm (Surat local) to 3.0 cm (Karanahalli). Similarly, [12] 

studied the fruit length of three species viz., Morus alba, M. nigra and M. rubra documenting a 

range of 1.5 to 2.5 cm. Genotypes like ME-0006 and MI-0516 consistently produced longer fruits, 

suggesting a genetic predisposition for enhanced fruit elongation. 

3.1.2. Fruit width (cm)

Significant differences in fruit width were observed among the eight elite 

genotypes. ME-0006 recorded the highest fruit width at 2.00 cm, followed by MI-

0516 with 1.84 cm, while ME-0220 had the smallest fruit width at 0.98 cm (Table 

2). The consistent variation in fruit width across growing periods suggests a 

stable genetic foundation governing this trait. Genotypes like ME-0006 

consistently displayed broader fruits of 24.05 per cent wider than the control 

genotype, indicating a genetic predisposition to enhanced fruit width. 

Considering the potential influence of inflorescence width on subsequent fruit 

width, genotypes with broader inflorescences may provide more space for fruit 

development, resulting in broader fruits.

Table 2. Performance of elite mulberry genotypes for fruit traits

Genotypes Fruit length 
(cm)

Fruit width 
(cm)

Fruit weight 
(g)

No. of fruits 
per plant Fruit yield (g)

MI-0516 3.12a 1.84ab 2.72b 48.68d 134.87b

ME-0018 1.55e 1.10d 1.63f 57.07b 93.84e

ME-0067 2.83b 1.33cd 2.43c 49.07d 121.48c

ME-0220 1.60e 0.98d 1.70f 77.32a 135.06b

ME-0086 1.84d 1.20cd 2.09e 40.90e 87.40e

ME-0006 3.16a 2.00a 3.02a 54.40bc 166.55a

MI-0160 2.49c 1.00d 2.09e 51.07cd 109.13d

MI-0014 2.83b 1.52bc 2.25d 54.67bc 125.38c
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F test * * * * *
S.Em± 0.041 0.035 0.032 1.445 2.264

CD @ 5% 0.125 0.106 0.097 4.384 6.869
CV (%) 2.950 4.439 2.474 4.623 3.223

* Significant at 5%; Figures with the same superscript are statistically on par  

Fig 1. Phenotypic variations in the fruit size among elite mulberry 

genotypes

3.1.3. Fruit weight (g)

The genotype ME-0006 recorded significantly higher fruit weight of 3.02g 

followed by MI-0516 (2.72 g) and the lower fruit weight was recorded by ME-

0018 (1.63 g) (table 2). The present findings were confirmed by [13] reported 

that four mulberry cultivars viz., Morus nigra, M. alba, M. rubra and Kabli 

mulberry differed significantly in average fruit weight ranging from 2.54 to 3.02 g.

[14] reported that MS - 9404 recorded a higher fruit weight of 1.891 g among the 

five mulberry cultivars studied. The variations in fruit weight among different 

mulberry genotypes, each genotype possesses its own genetic traits that 

influence fruit development, size and weight. Additionally, environmental 

conditions, such as temperature, humidity and nutrient availability, can 

substantially impact fruit growth [15]. 

3.1.4. Number of fruits per plant

Number of fruits per plant were significantly differed among the genotypes 

(table 2). ME-0220 recorded higher number of fruits per plant (77.32), followed 
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by ME-0018 (57.07) and lower number of fruits per plant was recorded by ME-

0086 (40.90) for both growing periods. The results were supported by [14] who 

reported the fruit characteristics of five mulberry cultivars in which MS-9404 

recorded a higher total number of fruits per tree (59.02).

3.1.5. Fruit yield per plant (g)

The genotype ME-0006 recorded higher fruit yield of 166.55 g followed by 

MI-0516 (134.87 g) and lower fruit yield was recorded by ME-0018 (93.84 g) 

(table 2). The present findings were consistent with the study by [16] who 

conducted a study on a visualization of mulberry and the industrial exploitation 

of mulberry fruits for the global scenario. Among the selected varieties Morus 

multicaulis produces a higher fruit yield of 10.85 kg per tree under Indian climatic 

conditions. [14] reported the fruit characteristics of five mulberry cultivars Among 

all the cultivars MS-9404 recorded a higher fruit yield per tree (11.021 kg). ME-

0006’s consistent top performance of 19.95 per cent over the control genotype 

MI-0014 across both growing periods might be attributed to its genetic 

predisposition for larger fruit size and optimal utilization of varying environmental 

conditions. 

3.2. Biochemical constituents of mulberry fruits of elite genotypes

Biochemical composition of fruits in elite mulberry genotypes is given in table 3. 

Significant variation in biochemical constituents was observed in all the elite mulberry 

genotypes.

3.2.1. pH of the fruit

 Among the genotypes examined, ME-0067 exhibited the highest pH value at 

4.93 followed by ME-0086 (4.74). In contrast, the genotype MI-0516 displayed the 

lowest pH value at 4.12 (Table 3). These findings were supported by [17] Lee and 

Hwang (2017) who investigated the physiochemical changes in mulberry fruits during 

seven maturity stages of the ripening phase observing pH within the range of 3.9 to 

5.5. [18] explored 112 mulberry genotypes and reported pH values ranging from a 

minimum of 4.22 to a maximum of 5.87. the variation in pH among different mulberry 
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genotypes is primarily a result of genetic differences that affect the levels of organic 

acids and other compounds in the fruit. Environmental factors and the stage of fruit 

maturity further influence these pH levels  [15].

3.2.2. TSS (°Brix)

Among the genotypes evaluated, TSS differed significantly (Table 3). ME-0220 

exhibited the highest TSS value with 19.71°Brix followed by ME-0018 with 19.47°Brix. 

Genotype MI-0516 displayed the lowest TSS value with 12.03°Brix. The findings of this 

study were corroborated by [19] who reported TSS content varying between 15.65 °Brix 

and 22.1 °Brix. Additionally, [18] examined 112 mulberry genotypes, observing TSS 

values ranging from a minimum of 11.20 °Brix to a maximum of 24.80 °Brix.

Table 3. Biochemical composition of fruits in elite mulberry genotypes

Genotypes pH TSS 
(oBrix)

Carbohydrat
e (mg/g)

Protein 
(mg/g)

Anthocyanin 
(mg/g)

Vitamin C 
(mg/100g)

MI-0516 4.69ab 12.03c 131.57cd 10.61d 25.65c 29.57bcd

ME-0018 4.12c 15.40bc 140.79c 8.84e 18.52e 26.77d

ME-0067 4.93a 12.25c 139.37cd 12.11c 32.52b 28.61cd

ME-0220 4.27c 19.71a 166.49a 13.49b 38.41a 31.51abc

ME-0086 4.74ab 13.70c 149.50b 13.94ab 4.49f 34.17a

ME-0006 4.24c 19.47a 155.43b 11.85c 23.31cd 32.46ab

MI-0160 4.61b 12.40c 130.26d 12.39c 20.99de 30.25bcd

MI-0014 4.23c 17.47ab 139.36cd 14.52a 20.27de 31.56abc

F test * * * * * *
S.Em± 0.091 0.994 2.820 0.220 1.066 1.124

CD @ 5% 0.275 2.982 8.456 0.660 3.197 3.371
CV (%) 3.547 11.260 3.390 3.123 8.024 6.363

* Significant at 5%; Figures with the same superscript are statistically on par

3.2.3. Carbohydrate (mg/g)

Among the examined genotypes, ME-0220 recorded notably elevated 

carbohydrate content at 166.49 mg/g, followed by ME-0006 at 155.43 mg/g and 

ME-0086 at 149.50 mg/g. MI-0160 displayed the lowest carbohydrate content at 

130.26 mg/g (Table 3). Genetic variability within mulberry genotypes is a key 

factor influencing carbohydrate accumulation. Sunlight availability profoundly 

influences photosynthesis, a pivotal process that drives carbohydrate 

production. Genotypes such as ME-0220 might have optimized photosynthetic 

mechanisms that enable them to harness more sunlight, resulting in increased 8



carbohydrate synthesis. 

Fig. 2. pH, TSS and carbohydrate composition of fruits in elite mulberry 

genotypes

3.2.4. Protein (mg/g)

Among the genotypes examined, MI-0014 exhibited significantly higher 

protein content of 14.52 mg/g followed by ME-0086 (13.94 mg/g) and ME-0220 

with 13.49 mg/g. The genotype ME-0018 recorded lower protein content of 8.84 

mg/g (Table 3). The results were consistent with the study by [20] who reported 

the protein content ranged from 8.21 to 8.94 mg/g on fresh fruit basis. [8] Huang 

et al. (2013) reported the composition of mulberry fruit protein ranged from 9.60 

mg/g to 17.31 mg/g on dry weight basis. Genotypes with higher protein content, 

such as MI-0014 and ME-0086 could exhibit optimized pathways for amino acid 

synthesis and accumulation [21].

3.2.5. Anthocyanin (mg/g)

Among the examined genotypes, ME-0220 had the highest anthocyanin 

concentration (38.41 mg/g), followed by ME-0006 (32.52 mg/g) and ME-0006 at 

25.65 mg/g. While ME-0086 showed the lowest (4.49 mg/g) on dry weight basis 

(Table 3).  These findings align with [22] who reported 193.85 mg/kg of total 

anthocyanins in wild purple mulberry. [23] found 48.23-67.58 mg/100 ml of 

anthocyanins in mulberry fruit wine. Similarly, [24] observed anthocyanin content 

ranging from 28.61 mg/g to 0.95 mg/g on a dry weight basis across 12 mulberry 

genotypes during processing.  

3.2.6. Vitamin C (mg/100g)

Among the elite genotypes examined, ME-0086 exhibited the highest 

levels of vitamin C at 34.17 mg/100g followed by ME-0006 (32.46 mg/100g). 
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Genotype ME-0018 displayed lower vitamin concentrations at 26.77 mg/100g 

(Table 3). The results of the present findings were supported by [25] who 

reported the vitamin C content of black mulberry ranged from 14.9 and 18.7 

mg/100 ml. [22] reported that 28.42mg/kg ascorbic acid content is present in wild 

purple mulberry grown in Turkey. Various genotypes may exhibit unique 

metabolic pathways influencing vitamin C production, potentially resulting in 

differing content. Furthermore, the stage of fruit ripening, which can impact 

vitamin C accumulation, may lead to variations among genotypes with varying 

ripening rates. 

3.3. Nutritional composition of fruits in elite mulberry genotypes

Nutritional composition of fruits in elite mulberry genotypes is given in table 4. Significant 

variation in nutritional constituents was observed in all the elite mulberry genotypes.

3.3.1. Phosphorous (mg/100g)

The genotypes MI-0014, ME-0086 and ME-0006 exhibited the highest 

phosphorus levels at 241.89 mg/100 g, 238.32 mg/100 g and 224.18 mg/100 g, 

respectively. While ME-0018 displayed a lower phosphorus content of 198.25 mg/100 g 

(Table 4). [26] reported phosphorus content ranging from 226.13 to 247.83 mg/100 g in 

black (M. nigra), white (M. alba) and red (M. rubra) mulberries in Turkey. Similarly, [27] 

found phosphorus levels between 198.71 and 229.28 mg/100 g across various 

mulberry species. [28] recorded phosphorus content ranging from 150.85 to 228.48 

mg/100 g in black mulberries (Morus nigra L.) from Mahmatlar, Turkey.

3.3.2. Potassium (mg/100g)

Among the genotypes, MI-0014 had the highest potassium concentration (1193 mg/100 g), 

followed by ME-0086 (1155.63 mg/100 g) and MI-0160 (1104.17 mg/100 g), while ME-0220 had 

the lowest (681.48 mg/100 g) (Table 4). These results align with [26] who reported potassium 

levels of 834.65 to 1668.01 mg/100 g in mulberry fruits, [27] who found levels of 1180.67 to 

1420.57 mg/100 g, and [28], who observed 599.34 to 1254.85 mg/100 g in black mulberries.

3.3.3. Calcium (mg/100g)
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Among the genotypes analysed, ME-0006 exhibited significantly elevated calcium levels 

at 153.80 mg/100g followed by MI-0014 at 143.34 mg/100g, and ME-0086 at 141.97 mg/100g. 

Conversely, the genotype ME-0067 displayed comparatively lower calcium content at 105.62 

mg/100g (Table 4). The present findings align with [26], who examined the chemical 

composition of black (Morus nigra), white (Morus alba), and red (Morus rubra) mulberry 

varieties grown in Turkey, reporting calcium concentrations ranging from 132 mg/100 g to 152 

mg/100 g.

3.3.4. Magnesium (mg/100g)

Among the genotypes, MI-0014 had the highest magnesium concentration (103.79 

mg/100 g), followed by ME-0067 (100.35 mg/100 g) and ME-0086 (99.23 mg/100 g), while MI-

0516 had the lowest (76.99 mg/100 g). These findings are consistent with [24], who reported 

magnesium levels of 106-115 mg/100 g in mulberries, [27] who found 95.04-117.09 mg/100 g, 

and [28], who observed 92-152 mg/100 g in black mulberries.

3.3.5. Iron (mg/100g)

Among the genotypes evaluated, genotype ME-0086 displayed the highest iron content 

at 4.26 mg/100g followed closely by ME-0067 at 4.14 mg/100g. In contrast, the genotype MI-

0516 exhibited lower iron levels at 3.06 mg/100g (Table 4). These findings align with [26], who 

reported iron levels of 4.2-4.5 mg/100 g in black, white, and red mulberries grown in Turkey. 

Similarly, [27] found iron content ranging from 3.47 to 4.45 mg/100 g in mulberries, while [28] 

observed iron concentrations of 4.47 to 10.59 mg/100 g in black mulberry genotypes.

3.3.6. Zinc (mg/100g)

Among the genotypes, ME-0220 had the highest zinc content (3.08 mg/100 g), followed 

by ME-0006 (2.64 mg/100 g) and MI-0014 (2.58 mg/100 g), while ME-0067 had the lowest (1.91 

mg/100 g). These results align with [26], who reported zinc levels of 2.8-3.2 mg/100 g in 

mulberries, [27], who found 1.8-3.6 mg/100 g and [28], who observed zinc content ranging from 

2.07 to 4.36 mg/100 g in black mulberries.

Table 4. Nutritional composition of fruits in elite mulberry genotypes
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Genotypes Phosphorous 
(mg/100g)

Potassium 
(mg/100g)

Calcium 
(mg/100g)

Magnesium 
(mg/100g)

Iron 
(mg/100g) Zinc (mg/100g)

MI-0516 205.87cd 847.10f 107.73c 76.99d 3.06f 2.14
ME-0018 198.25d 982.39de 124.47b 94.19bc 3.85bc 2.04
ME-0067 203.81cd 934.11e 105.62c 100.35ab 4.14a 1.91
ME-0220 214.64bc 681.48g 112.73bc 88.95c 3.33e 3.08
ME-0086 238.32a 1155.63ab 141.97a 99.23ab 4.26a 2.45
ME-0006 224.18b 1050.43cd 153.80a 90.85c 3.56d 2.64
MI-0160 221.78b 1104.17bc 126.11b 88.16c 3.71cd 1.99
MI-0014 241.89a 1193.93a 143.34a 103.79a 4.05ab 2.58

F test * * * * * *
S.Em± 4.525 24.557 4.571 2.361 0.074 0.088

CD @ 5% 13.567 73.623 13.704 7.080 0.224 0.264
CV (%) 3.585 4.280 6.235 4.407 3.464 6.494

* Significant at 5%; Figures with the same superscript are statistically on par   

3.3.7. Copper (mg/100g)

Copper concentrations varied significantly among genotypes, with ME-0086 showing the 

highest content (0.48 mg/100 g), followed by MI-0014 (0.43 mg/100 g) and ME-0006 (0.41 

mg/100 g). ME-0018 had the lowest (0.35 mg/100 g). [26] reported copper levels of 0.4-0.5 

mg/100 g in mulberries, while [28] found copper content ranging from 0.22 to 0.58 mg/100 g in 

black mulberries. ME-0086 showed a 10.41% increase over MI-0014, likely due to genetic 

diversity affecting copper uptake and accumulation.

3.3.8. Manganese (mg/100g)

Among the genotypes, ME-0086 had the highest manganese concentration (4.09 mg/100 g), 

followed by ME-0220 (3.99 mg/100 g) and ME-0006 (3.54 mg/100 g), while ME-0067 had the 

lowest (2.81 mg/100 g). These findings are consistent with [26], who reported manganese levels 

of 3.8-4.2 mg/100 g in mulberries. [27] found levels ranging from 1.8 to 2.6 mg/100 g, and [28] 

observed manganese content between 3.8 and 5.9 mg/100 g in black mulberries.
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These differences may be due to ecological factors, growing conditions and genetic factors. 

Mineral nutrition is controlled by environment, soil and plant factors. Since the uptake of 

nutrients from the soil is genetically controlled, plant species and varieties show different 

responses to nutrients even when they are grown in the same conditions [28]. The black 

mulberry genotypes showed valuable phytochemical properties and have the potential to be 

used in food and healthcare industries. The results on the phenolic and phytochemical 

properties of the mulberry genotypes may be of use to both consumers and agricultural 

companies that supply important genetic sources for breeding studies (Okatan et al., 2018) [29].

The levels of essential minerals such as Calcium (Ca), Potassium (K), Phosphorus (P) and 

Magnesium (Mg) in mulberry fruits were observed to surpass the standard reference values. On 

the other hand, the concentrations of various other elements present in the fruits remained 

within the expected normal ranges. It is noteworthy that the recommended dietary allowance 

(RDA) values for the major macro-elements, namely Calcium, Potassium, Magnesium and 

Phosphorus, are set at 1200, 4700, 420 and 700 milligrams, respectively on a daily basis. 

Interestingly, the concentrations of these elements in mulberry fruits suggest their potential 

significance as a valuable dietary source. 

In summary, mulberry fruits exhibited elevated levels of Ca, K, P and Mg compared to 

established standards, while the concentrations of other elemental components fall within the 

expected ranges. Given that the RDA values for these essential macro-elements are well met by 

consuming mulberry fruits, they hold promising nutritional importance as a favourable and 

abundant source of these essential minerals. 

4. CONCLUSION

This study highlights the mulberry genotypes, chosen for fruit purpose such as quality 

and production. Mulberry fruits provide significant health advantages due to high essential 

mineral and bioactive compound levels. Concentrations of key macro-elements exceed 

recommended dietary values, suggesting mulberries as a valuable source of essential minerals 

for overall health. The elite genotype ME-0006 emerged as a standout performer, 

demonstrating superior fruit length, width, weight, and overall yield per plant. ME-0220 also 
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exhibited notable performance, particularly in terms of the number of fruits per plant. These 

findings suggest that certain genotypes possess genetic predispositions that contribute to their 

exceptional fruit characteristics. The biochemical analysis revealed significant variations in the 

composition of mulberry fruits among the genotypes. ME-0220 stood out with higher total 

soluble solids (TSS), carbohydrate, anthocyanin, and zinc content. ME-0006 displayed elevated 

calcium levels, while MI-0014 exhibited higher concentrations of phosphorus, potassium, 

magnesium, and protein. ME-0086 recorded a higher content of micronutrients and vitamin C.

Disclaimer (Artificial intelligence)

Option 1: 

Author(s) hereby declare that NO generative AI technologies such as Large Language Models 
(ChatGPT, COPILOT, etc) and text-to-image generators have been used during writing or editing 
of manuscripts. 

Option 2: 

Author(s) hereby declare that generative AI technologies such as Large Language Models, etc 
have been used during writing or editing of manuscripts. This explanation will include the name, 
version, model, and source of the generative AI technology and as well as all input prompts 
provided to the generative AI technology

Details of the AI usage are given below:

1.

2.

3.

5. REFERENCES

 Ibrahim k, Wei z, kai-kai I, Chun-mei l. Polyphenols of mulberry fruits as multifaceted 
compounds: compositions, metabolism, health benefits and stability-a structural review.  
J. Fun. Food., 2018;40(1): 28-43.

14



 Zhang W, Han F, He J, Duan C. HPLC‐DAD‐ESI, ms/ms analysis and antioxidant activities 

of non-anthocyanin phenolics in mulberry (Morus alba L.). J. Food Sci, 2008;73(6): 512-
518.

 Liu LK, Chou FP, Chen YC, Chyau CC, Ho HH, Wang CJ. Effects of mulberry (Morus alba
L.). Extracts on lipid homeostasis in-vitro and in-vivo. J. Agric. Food. Chem. 2009;57
(16):7605-7611.

 Liu CJ, Lin JY, Anti-inflammatory and anti-apoptotic effects of strawberry and mulberry 
fruit polysaccharides on Lipopolysaccharide stimulated macrophages through 
modulating pro-anti-inflammatory cytokines secretion and bcl-2/bak protein ratio. Food 
Chem. Toxicol, 2012;50(9): 3032-3039.

 Kim HG, Ju M, Shim JS, Kim MC, Lee SH, Huh Y, Kim OH. Mulberry fruit protects 
dopaminergic neurons in toxin-induced Parkinson’s disease models. Br. J. Nutr. 
2010;104(1): 8-16.

 Huang X, Liu Y, Li J, Xiong X, Chen Y, Yin X, Feng. The response of mulberry trees after 
seedling hardening to summer drought in the hydro-fluctuation belt of three Gorges 
reservoir areas. Environ. Sci. Pollut. 2013;20(1): 7103-7111.

 Sheoran OP. Statistical Package for Agricultural Scientists (OPSTAT),” CCS HAU. 
http://www.202.141.47.5/opstat/index.asp.\

 Duncan F. Multiple range test and multiple ‘f’ test. Biometrics. 1955;11: 1-42.

 Hedge, J.E. and Hofreiter, B.T., 1962. Estimation of 
carbohydrate. Methods in carbohydrate chemistry. Academic Press, New 
York, pp.17-22.

 Piper, C.S., 1966. Vanado-Molybdo-Phosphoric Yellow Colour 
Method. Soil and Plant Analysis, p.368.

 Chikkalingaiah, Usha R, Venkatesh M, Narayanaswamy T. K. Genetic variability for 
15



fruit quality parameters in mulberry germplasm, Cimap, golden jubilee national 
symposium on medicinal & aromatic plants June. 2009;26: 48-50.

 Erarslan, zeynep Busra, Sevde K, Sukran Kultur. Comparative morphological and 
anatomical studies on Morus species (Moraceae) in turkey. Tur. J. Pharm.sci. 
2021;18(2):157.

 Iqbal M, Mir K, Munir M. 2010, Physicochemical characteristics of different mulberry 
cultivars grown under agro-climatic conditions. J. Agric. Res. 2010;48(2): 209-217.

 Chikanna GS, Prakash BG, Thulasiram K, Shivaraju B, Shashidar KR, Anil kumar S.  
Basavaraj TB. Compendium books, explo. Proce. Value. Add. Pros. Under. Util. Fruits.
multipurpose use of mulberry (Morus sp.) Fruits kolar., 2020;21(1) 21-28.

 Ljubojevic M, Savikin K, Zdunic G, Bijelic S, Mrdan S, Kozomara M, Pusic M, Narandzic T. 
Selection of mulberry genotypes from Northern Serbia for fruit 
purposes. Horticulturae. 2022;9(1), p.28.

 Singhal, Brij kishore, Mohammad AK, Anil Dhar, Farooq MB, Bharat BB. Approaches to 
industrial exploitation of mulberry (Morus sp.) Fruits. J. Fruit. Ornam. Plant. Res. 
2010;18(18):83-99.

 Lee, Hyong TH. Changes in physicochemical properties of M. alba during ripening. Sci. 
Horti. 2017;217:189-196.

 Hosseini AS, Akramian M, Khadivi A, Salehi AH. Phenotypic and chemical variation 
of black mulberry (Morus nigra) genotypes. Indian crop. Prod., 2018;117: 260-71.

 Okatan, Volkan, Mehmet Polat, Mehmet AA., 2016, Some physicochemical 
characteristics of black mulberry (Morus nigra l.) In bitlis. Scientific papers-series 
b, horticulture., 2016;60:27-30.

 Gungor, Neva, Memnune Sengul. Antioxidant activity, total phenolic content and 
selected physicochemical properties of white mulberry (Morus alba L.) Fruits. Inter. J. 
Food. Prop., 2008;11(1):44-52.

16



 Sushmitha C, Chikkalingaiah K, Murali, Ahalya BN. Genetic Variability for Mulberry Fruit 
Traits in Different Mulberry Accessions (Morus spp.)”. Journal of Advances in Biology & 
Biotechnology 2024;27 (5):471-80.

 Koca, Ilkay N, Sule U, Ahmet FK, Bulent K. 2008, Chemical composition, antioxidant 
activity and anthocyanin profiles of purple mulberry (Morus rubra) fruits. J. Food. Agric. 
Environ. 2008;6(2):39-43.

 Abrol GS, Sharma KD, Kumar S. Effect of initial total soluble solids on physic-chemical, 
antioxidant and sensory properties of mulberry (Morus indica L.) J. Process. Energy. 
Agric.2015;19: 28-32.

 Kim, Inhwan, Jihyun l. Variations in anthocyanin profiles and antioxidant activity of 12 
genotypes of mulberry (Morus spp.) Fruits and their changes during processing. Inter. J. 
Food. Prop., 2020;9(3): 242-246.

 Ercisli, Sezai, Emine O. Some physicochemical characteristics of black mulberry 
(Morus nigra l.) Genotypes from Northeast Anatolia region of Turkey. Scie. Horti. 
2008;116(1):41-46.

 Ercisli, Sezai, Emine O. 2007, Chemical composition of white (Morus alba), red 
(Morus rubra) and black (Morus nigra) mulberry fruits. Food. Chem., 2007;103
(4):1380-1384.

 Yigit D, Akar E, Baydas, Buyukyildiz M. Elemental composition of various mulberry 
species. Asian j. Chem.,2010; 22(5):35-54.

 Koyuncu F, Cetinbas M,  Ibrahim E. 2014, Nutritional constituents of wild grown black 
mulberry (Morus nigra L.). J. Appl. Botany. Food. Qual., 2014;87: 93-96.

 Okatan, V., 2018. Phenolic compounds and phytochemicals in fruits 
of black mulberry (L.) genotypes from the Aegean region in 
Turkey. Folia Horti, 30 (1), pp.93-101

17



.

18


