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Introduction 
 

Jackfruit (Artocarpus heterophyllus Lam.), is 

a tetraploid (4n=56) and is the one of the most 

significant trees in tropical homegardens and 

perhaps the most widespread and useful tree in 

the important genus Artocarpus, of family 

Moraceae. The jackfruit species reportedly 

originated in the rainforests of the Western 

Ghats of India (Chandler, 1958) and in 

Malaysia (Brown, 1941). Jackfruit is a 

national fruit of Bangladesh and state fruit of 

Kerala and Tamilnadu; where it is commonly 

referred to as “poor man’s food” as it is cheap 

and plentiful during the season. In India, it has 

wide distribution in Assam, Tripura, Bihar, 

Uttar Pradesh, the foothills of the Himalayas 

and South Indian States of Kerala, Tamil Nadu 

and Karnataka.  

 

Jackfruit is a multipurpose tree and all parts of 

the plant are equally important. Fruits are rich 

in several nutrients. It can act as source of 

complete nutrition to the consumer. Fruits of 

jackfruit are compared to avocado and olive in 

terms of the healthier mix of nutrients for 

human dietary needs, almost having the exact 

nutrient equivalent of mother's milk. It is rich 

in vit-B and C, potassium, calcium, iron, 

proteins and high level of carbohydrates, 

affordable and readily available supplement to 

our staple food. its seeds are rich in proteins 
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An experiment was conducted using twenty different jackfruit genotypes 

under AICRP on Fruits, B.C.K.V., Mohanpur centre during 2015-2017. 

Noticeable variations were recorded among the genotypes with respect to 

biochemical characters of fruit like total soluble solids (16
o
 Brix to 29.90

o
 

Brix), total sugars (11.4 % to 50 %), reducing sugars (2.4 % to 9.5 %), non- 

reducing sugars (7.6 % to 42.30 %), β-carotene content (12.840 mg/g to 

105.739 mg/g), total titratable acidity (0.13-0.55 %), acidic acid (2-8 mg), 

TSS: Acid ratio (45-181), phenol (8.497-34.522 mg GAE/g of dry sample) 

and soluble protein (33.862-144.751 mg/g of dry sample). 
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and can be relished as a nutritious nut. The 

fruit is also the source of chemical 'Jacalin' 

useful in preventing colon cancer, AIDS 

(Priya et al., 2014). Tree is known for its 

durable anti-termite timber. Jackfruit trees are 

suitable for growing in wide agro-climatic 

regions owing to its versatile adaptability, 

hardy nature, low maintenance cost and high 

yield. The trees helps in amelioration of soils 

and prevention of the soil erosion. The leaves 

and fruit waste provide valuable fodder for 

cattle, pigs and goats.  

 

Being a cross-pollinated and mostly seed 

propagated tree, jackfruit has innumerable 

types or forms in terms of fruit characteristics. 

The types differ widely among themselves and 

many types available in India under various 

local names have originated in this way. 

However, distinct cultivars are not available. 

Selection of superior genotypes for the fresh 

market and the processing industry, as well as 

for high yield and better quality, would be of 

great value for commercialization of this 

underutilized nutritive fruit. Thus, present 

study was under taken to assess the qualitative 

variations among twenty genotypes and 

selection or superior quality fruit genotypes. 

 

Materials and Methods 

 

A study entitled “Assessment of different 

quality characters of twenty jackfruit 

genotypes under new alluvial zones of west 

Bengal” was conducted at ICAR-AICRP on 

Fruits, B.C.K.V., Mohanpur centre during 

2015-2017. Various quality characters were 

observed in all the twenty genotypes as per the 

descriptor developed by Bioversity 

International (IPGRI). 

 

TSS and ascorbic acid of fruit pulp was 

measured with the help of A.O.A.C. (1984) 

methods. Reducing, non reducing and total 

sugars were also estimated (Ranganna, 1986). 

titratable acidity content was estimated 

following the methods of Sadasivam and 

Manickam (1996). β-carotene content of lake 

pulp was estimated using methods of Davies, 

1976. Total phenol content of seed and total 

soluble protein of seed were estimated using 

Gul et al., 2011 and Lowry et al., (1951) 

methods respectively. 

 

Principal components were computed from the 

correlation matrix and genotypic scores 

obtained for the first component and 

succeeding components with latent roots 

greater than unity (Jager et al., 1983). 

 

Results and Discussion 

 

Variation was noticed with respect to 

biochemical characters of fruit in all twenty 

genotypes of jackfruit. The results presented 

in Table 1 revealed that the TSS content in 

fruits of jackfruit genotypes differed among 

genotypes. The total soluble solids (TSS) 

ranged from 16
o
 Brix to 26.9

o
 Brix among the 

genotypes studied, while highest TSS was 

observed in genotype G-17 (26.9
o
 Brix) and 

the lowest TSS recorded in G-2 (16.0
o
 Brix). 

Wangchu et al., (2013) also observed bulb’s 

TSS ranged between 20–28.67
o
 Brix. similarly 

Maximum total sugars content was recorded in 

the genotype G-20 (50%), while lowest total 

sugars content was recorded for the genotype 

in G-7 (11.4 %). Krishnan et al., (2015) also 

reported total sugar ranged from 20.84-61.88 

per cent. Highest amount of reducing sugars 

was recorded in the genotype, G-16 (9.5%), 

followed by G-20 (7.7%). Further, lowest 

amount of reducing sugars was recorded in the 

genotype, G-19 (2.4%) and the other 

genotypes fell in intermediary range. Reddy et 

al., (2004) also recorded variation in reducing 

sugars content of pulp. The non- reducing 

sugars content of pulp ranged from 7.60 % to 

42.30%. Even though jack fruit is not a rich 

source of ascorbic acid, its content ranged 

from 2.0-8.0 mg/ 100g in the present study. 

The maximum vitamin-C was recorded in G-1  
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 (8.0 mg) and minimum was in G-8 (2.0 mg). 

Saji et al., (2015) recorded vitamin-C content 

in different accessions ranged from 4.0 to 

12.5mg/ 100g. β -carotenoids varied 

significantly in all the accessions. Colour of 

ripe bulbs is a major factor determining 

organoleptic quality. Total carotenoid content 

varied from 12.840 mg/g to 105.739 mg/g. 

Among the various genotypes the highest β-

carotene content was recorded in G-15 

(105.739 mg/g), while lower carotene content 

was recorded for G-13 (12.840 mg/g). The 

total titrable acidity among the genotypes was 

ranged between 0.13 to 0.55 %. The grand 

mean of total titratable acidity was 0.30%, 

while highest acidity content was observed in 

G-18 (0.55%) and lowest in G-5 (0.13). 

Analogous observations in accordance to this 

finding also reported by Bal (2003) with wide 

diversity among four genotypes of jackfruit 

acidity from 0.28% (JFC-4) to 0.34% (JFS-3). 

TSS: Acid ratio of pulp varied from 45-181, 

where the grand mean noted was 89. The 

maximum TSS: Acid ratio was recorded in G-

5 (181) and minimum was in G-8 (45). 

Chandan (2001) also reported same type of 

finding and reported varied TSS: Acid ratio 

content of flesh from 29.69-173.85, highest 

TSS: Acid ratio was recorded in T-28 

(173.85). Results with regard to total phenol 

content studied among the genotypes (Table 

1) noted varied from 8.497-54.522 mg 

GAE/gm of dry sample, the maximum content 

of total phenol content in G-5 (54.522 mg 

GAE/gm of dry sample). The lowest content 

of total phenol content was recorded in G-20 

(8.497 mg GAE/gm of dry sample). Soluble 

protein content in the dry seed powder was 

observed to be varied from 33.862-144.751 

mg/g of dry sample. The grand mean recorded 

was 92.502 mg/g of dry sample, whereas 

maximum protein was observed in G-3 

(144.751 mg/g of dry sample) and minimum 

protein content in G-5 (33.862 mg/g of dry 

sample). According to Mitra and Mani (2000) 

jackfruit types with TSS and total sugars more 

than 25 °Brix and 20 per cent, respectively 

were found to be suitable for dessert purpose. 

Hence the genotypes G-17, G-19 and G-16 

can be suggested for table purpose. whereas 

the genotypes like G-3, G-7 and G-13 having 

high TSS, protein content and phenol content 

in seed was recorded which was highly 

beneficial for industries, street vendors and 

for home level processing units. 

 

 

Table.1 Eigen value and variability of fruit quality characters of jackfruit based on principal 

component analysis 

 
COMPONENT PC1 PC2 PC3 

Eigen value 3.268 2.216 1.361 

% Variance 32.681 22.157 13.611 

CHARACTERS EIGEN VECTORS 

TSS .740 .190 -.496 

Acidity .466 -.740 -.149 

Total Sugars .836 .424 .221 

Reducing Sugars .643 .143 .016 

Non- Reducing Sugars .786 .436 .238 

Vit-C -.328 -.098 .670 

TSS:Acidity -.195 .932 -.152 

Phenol content mg GAE/g of dry seed 

powder 

.580 -.295 .430 

protein µg/100mg of dry seed powder .398 -.227 .382 

β- Carotene .365 -.475 -.431 
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Table.2 Fruit biochemical characters of different selected jackfruit genotypes 
 

Genotype TSS 

(⁰Brix) 

Acidity 

(%) 

Total 

Sugars 

(%) 

Reducing 

Sugars 

(%) 

Non- 

Reducing 

Sugars (%) 

Vitamin-

C (mg) 

TSS: 

Acidity 

Phenol (mg 

GAE/g of dry 

sample) 

Soluble protein 

(mg/g of dry seed 

powder) 

β-carotene 

(mg/g fresh 

bulb) 

G-1 19 0.16 19.2 2.9 16.4 8 119 11.033 100.127 74.991 

G-2 16 0.22 20.0 5.0 15.0 6 73 10.401 89.638 72.175 

G-3 19.3 0.32 15.6 4.2 11.5 4 60 23.727 144.751 82.528 

G-4 20.5 0.38 25.0 5.7 19.3 6 53 13.574 130.993 64.657 

G-5 23.2 0.13 35.7 6.1 29.7 4 181 8.497 33.862 55.721 

G-6 20 0.22 20.8 4.2 16.7 6 89 12.306 95.106 92.735 

G-7 18.2 0.32 11.4 3.8 7.6 4 57 24.366 50.365 77.098 

G-8 24.7 0.19 20.8 3.6 17.3 2 129 14.210 131.343 69.342 

G-9 21 0.26 17.9 3.3 14.5 4 82 14.210 74.049 33.291 

G-10 22.3 0.16 31.3 5.0 26.3 4 139 11.671 95.243 46.567 

G-11 21.6 0.26 13.9 4.1 9.8 6 84 12.306 46.220 86.905 

G-12 21.7 0.32 17.9 4.8 13.1 6 68 9.132 82.573 28.513 

G-13 22.4 0.19 20.8 6.5 14.4 4 117 13.575 72.493 12.840 

G-14 23.3 0.26 41.7 5.7 36.0 4 91 17.384 74.419 20.723 

G-15 22.1 0.22 25.0 4.3 20.7 6 99 14.210 95.048 105.739 

G-16 24.8 0.35 35.7 9.5 26.2 4 70 21.827 140.626 33.780 

G-17 26.9 0.29 25.0 7.1 17.9 4 93 11.671 110.013 87.177 

G-18 25 0.55 24.6 6 18.6 4 45 13.575 55.172 93.080 

G-19 25.6 0.48 35.7 2.4 33.3 4 53 16.114 104.428 75.518 

G-20 24.4 0.32 50.0 7.7 42.3 6 76 34.522 123.578 80.512 

Grand mean 22.1 0.3 25.4 5.1 20.3 4.8 89.0 15.415 92.502 64.695 

R
an

g
e 

Max 26.9 

(G-17) 

0.55 (G-

18) 

50 (G-20) 9.5 (G-

16) 

42.3 (G-20) 8 (G-1) 181 (G-5) 34.522 (G-5) 144.751 (G-3) 105.739 (G-15) 

Min 16 (G-

2) 

0.13 (G-5) 11.4 (G-

7) 

2.4 (G-

19) 

7.6 (G-7) 2 (G-8) 45 (G-18) 8.497 (G-20) 33.862 (G-5) 12.840 (G-13) 
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The PCA for quality parameters has been 

depicted in Table 2. Among the three 

principle components the first and second 

principle component axes had eigen value > 2 

and the third principle component had eigen 

value > 0.5. PCA of quality traits found that, 

the first principal component accounted 32.68 

% to the total variability, where TSS, Total 

sugars and Non-reducing sugars were highly 

positively loaded on the component. The 

second principal component accounted 22.16 

% to the total variability. The variables 

contributing most positively were TSS, Total 

sugars and Non-reducing sugars. The third 

component accounted 13.61% to the variance, 

in which six characters were contributed 

positively. Thus, the prominent characters 

coming together in different principal 

components and contributing towards 

explaining the variability and have the 

tendency to remain together. This may be 

kept into consideration during utilization of 

these characters in selecting superior 

genotypes. 
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