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Abstract 
Burmese grape locally known as Kusum, is an underutilized fruit crop of Darjeeling Himalayas and it is 
cultivated as home garden tree. It is propagated by seeds and as it is dioecious in nature and so present 
plant population there is variation in morphological and physicochemical. Therefore, an attempt has been 
made to evaluate the physical and biochemical properties of different genotypes of Kusum by collecting 
fruits from five different locations namely Tanek, Bombusty, Bhalukhop, Bidyang and Sangsey villages 
of Kalimpong subdivision. Among the most desirable fruits attributes are collected from Tanek and 
showed better response such as fruit length (4.03 cm), fruit diameter (4.14 cm), fruit weight (15.42 g), 
juice content (50.42 ml/10 fruit) and highest antioxidant activity upto (64.40 %) compared to the other 
locations fruits. Among the fruit plants studied, fruits collected from the tress of Tanek locations may be 
interesting plants due to their high morphological and physiochemical characteristics and its superior in 
fruit quality might be useful to add value of the underutilized fruit of Burmese grape. 
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Introduction 
Burmese grape is an under exploited fruit crop, grown mainly as home garden tree. The 
generic name is derived from Latin ‘baccaurea’ referring to the golden-yellow colour of the 
fruits (Chakrabarty and Gangopadhyay, 1997) [7]. The yellowish fruits are sweet and about 1 
inch in diameter and are available from June-July. It is native to the South East Asian region. 
The tree is found wild or cultivated in the sub-Himalayan tract in eastern India from Bihar to 
Arunachal Pradesh and in the lower hills and valleys of Meghalaya, Assam, Nagaland, 
Manipur, Mizoram, Tripura and Orissa, ascending to an altitude of 900 m, and in Andaman 
and Nicobar Islands, chiefly in the moist tropical forests (Anon., 1988) [1]. In Darjeeling 
districts of West Bengal the fruits are grown mainly homestead conditions. Locally the fruit is 
known as ‘Kusum’ and it is a mild acidic fruit and mainly used as fresh fruit consumption. The 
tree is dioecious, evergreen, shade loving plant. It flowers during the summer months and 
fruits are mature in rainy season. Bearing habit of burmese grape is adventitious or cauliflory 
in nature (Bhowmick, 2011) [6]. The fruit is oval to round in shape and turns yellow or 
yellowish brown in ripen condition. The type of fruit is berry and edible portion is aril which is 
covered by leathery rind. Burmese grape is propagated by seeds and as it is dioecious in nature 
so variation is present among the present plant population. Burmese grape is an underutilized 
fruit crop of this region but still there is very limited literature available regarding the 
availability of genotypes of burmese grape and the variation among them with respect to 
morphological and physico-chemical properties. In the present study, an attempt has been 
made to evaluate the physical and biochemical properties of different genotypes of Kusum by 
collecting fruits from different places of Kalimpong subdivision. 
 
Materials and methods 
The present study was carried out in the farmer’s field of Kalimpong sub division of 
Darjeeling hill, West Bengal during the year 2014 to 2015. The climatic condition of this area 
is characterized by high rainfall varies from 2100 to 3000 mm, of which 80% is received 
during June to October. Minimum and maximum temperature of the area varies from 2-4oC 
and 26-30oC respectively. The relative humidity of the area varies from 65% to 98%. The 
topography is mainly hilly terrain and is characterized by anticline and syncline with 
undeveloped horizon of brown forest soil. 
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The present study was carried out with five accession of 
Burmese grape germplasm selected at Tanek, Bombusty, 
Bhalukhop, Bidyang and Sangsey villages of Kalimpong 
subdivision during 2014-2015. All the plants aged between 
ten to fifteen years and were well grown, free from pests and 
diseases. At ripen stage, fruits were harvested from tagged 
bunches to obtain uniform result and subjected to study their 
required parameters. Fruit morphological parameters like fruit 
length (cm), fruit diameter (cm), fruit weight (g), pulp weight 
(g), peel weight (g), seed number per fruit and 100 seed 
weight were recorded whereas physio-chemical parameters 
like juice content was measured in ml taking 10 fruits whereas 
total soluble solids (TSS) of fruit in 0Brix were determined by 
a method described by Mazumdar and Majumdar (2003) [19]. 
The total titrable acidity as mentioned by Ruck (1969) [22]. 
The total sugar content of fruits were determined by analyzing 
the fruits following methods of Lane and Eynon (1943) [17], 
The total phenolic contents (TPC) in different extracts were 
estimated by the method of Ragazzi and Veronese (1973) [21] 
and expressed as gallic acid equivalent (GAE) mg/g on dry 
weight basis and the antioxidant activity (AOA) of plant fruit 
extracts was assayed by auto-oxidation of β-carotene and 
linoleic acid (Emmons and Peterson, 1999) [10] and expressed 
as per cent inhibition relative to control. The observations 
were analyzed in simple Randomized Block Design as 
suggested by Gomez and Gomez (1983) [11]. 
 
Result and Discussion 
The data represented from the experiment revealed (Table 1 
and 2) that the germplasm varied among themselves regarding 
different physical and biochemical attributes of fruits in fully 
ripe condition and this might be due to fact that various 
factors such as adequate and suitable pollination, hormonal 
level, enough vegetative growth, and orchard management 
may affect the final yield, but genotype has great influence on 
plant performance (Iezzoni et al., 1991; Arzani, 1994) [12, 2]. It 
is obvious that in most markets fruit size is an important 
character for final yield, with better marketability and also 
better return (Arzani, 2014) [3]. Fruit length varied among 
different collected fruits and this characteristic was strongly 
influenced by genotypes (Elshihy et al., 2004; Katayama and 
Uematsu, 2006 and Krause et al., 2007) [9, 15, 16]. Longest fruit 
(4.03 cm) was found in collection of fruits from Tanek 
followed by Bombusty (3.79 cm), Dalman (3.58 cm), 
Bhalukhop (3.46 cm) and Bidyang (3.22 cm). It has been 
reported that genotypic variations with respect to leaf 
characters provides the tree with a better situation in terms of 
photosynthetic products (Arzani, 1994) [2] as higher 
photosynthetic activity led to increase in fruit size (Bell et al., 
1996) [5]. The diameter of fruit does not showed remarkable 
variation among the different kusum genotypes studied in this 
experiment. Maximum diameter (4.14 cm) of fruit was 
observed in fruits from Tanek while the least diameter of fruit 
was noted in fruits collected from Bidyang. In similar way, 

the smallest value (13.33 g) of stone weights was recorded in 
fruits of Bidyang whereas fruits of Tanek recoded highest 
(15.42 g) stone weight. The average pulp weight of Burmese 
grape ranged from 8.51 g to 10.35 g. As per report of 
Jacimovic et al. (2011) [13], this character can be correlated 
with fruit size. The current season shoot growth might be 
influenced by various applied treatments (Arzani et al., 2009) 
but it is inherently influenced by genotypes (Elshihy et al., 
2004) [9]. Tree size is affected by genotypes (Loreti et al., 
2000; Wertheim, 2000) [18, 24] and suitable shoot growth and 
vigor was necessary for optimum photosynthesis to supply 
enough carbohydrates for strong fruit sink and higher yield 
Arzani (1994) [2]. The undesirable horticultural traits like peel 
weight, seed numbers per fruit and seed weight was also 
recorded in this present study and maximum peel weight (4.82 
g) was recorded minimum in fruits of Bidyang. Though, peel 
weight and seed numbers per fruit were non significant 
among the different accessions studied under the present 
investigation but significantly highest value with respect to 
seed weight (51.68 g) was found in seeds obtained from the 
fruits of Tanek. 
The data from Table 2 revealed the juice content of the fruit 
varied statistically significant among the germplasm surveyed 
and it was maximum (50.42 ml) in fruits of Tanek and it was 
least in fruits of Bidyang. It has been reported that TSS is 
another quality factors and used as one of the important 
harvest index (Arzani et al., 2008) [4] and varied in different 
cultivars and influenced by environmental factors (Karadeniz 
and Sen, 1990 and Ozturk et al., 2009) [20]. The total soluble 
solids content was noted as 12.49 0Brix in Taneks’ fruits, 
13.26 0Brix in Bombustys’ fruits, 13.55 0Brix in Bhalukhop s’ 
fruits, 13.89 0Brix in Bidyang s’ fruits and 13.54 0Brix in 
Dalman s’ fruits. Acidity is related with aroma of a fruit 
which is a combination of sugars, organic acids, and aromatic 
substances (Chen et al., 2007 and Ozturk et al., 2009) [8, 20]. 
Fruit acidity showed wide variation among the studied 
genotypes and maximum fruit acidity (13.96 %) was recorded 
in fruits of Tanek. The maximum total sugar content of fruit 
(4.65 %) was observed in fruits collected from Bidyang and 
maximum reducing sugar content (3.21 %) of fruit was also 
recorded in fruits belongs to Bidyang. In the β-
carotene/linoleic acid test, the antioxidant activity of Burmese 
grape fruits showed wide variation ranging from 61.85 % to 
64.40 %. Among different fruits analysed, fruits extract of 
tanek found to possess the highest antioxidant activity (64.40 
%) and the activity was lowest in the fruits of Bhalukhop. The 
total phenolic content varied from 48.43 to 51.47 mg gallic 
acid equivalents (GAE)/g extract with highest being reported 
as (51.47 mg/g) from fruits collected at Tanek. Such results 
with respect to the antioxidant activity and total phenolic 
content are confirmed by the finding of Singh et al. (2004) 
who opined the antioxidant activity about 64.7 % and total 
phenolic content as 51.4 mg GAE /g in Baccaurea sapida 
(Roxb.) Muell.-Arg. fruits from Sikkim. 

 
Table 1: Morphological characters of Kusum fruits found in Darjeeling  

 

Germplasm Fruit length (cm) 
Fruit 

Diameter (cm) 
Fruit 

weight (g) 
Peel 

weight (g) 
Pulp 

weight (g) 
Seeds per 

fruit 
Seed weight 

(100 seeds in g) 
Tanek 4.03 4.14 15.42 5.07 10.35 3.22 51.68 

Bombusty 3.79 3.58 14.91 5.37 9.54 3.20 51.28 
Bhalukhop 3.46 3.38 14.29 4.99 9.30 3.18 49.69 

Bidyang 3.22 3.24 13.33 4.82 8.51 3.16 46.52 
Dalman 3.58 3.53 14.89 5.56 9.33 3.19 49.83 

CD 0.378 0.372 0.785 NS 0.721 NS 3.270 
SE(d) 0.162 0.159 0.335 0.414 0.156 0.050 1.396 
SE(m) 0.114 0.112 0.237 0.293 0.111 0.035 0.987 

CV 5.471 5.438 2.818 5.077 5.522 1.916 3.434 
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Table 2: Physico-chemical characters of Kusum fruits found in Darjeeling 
 

Germplasm 
Juice content 

(10 fruits in ml) 
TSS 

(0Brix) 
Acidity (%) 

Total sugar 
(%)

Reducing sugar 
(%) 

Antioxidant 
activity (%) 

Total phenolic 
contents (mg GAE/g) 

Tanek 50.42 12.49 13.96 4.06 2.54 64.40 50.63 
Bombusty 50.10 13.26 13.5 4.07 2.70 62.45 50.76 
Bhalukhop 45.06 13.55 12.39 4.35 3.03 61.85 48.43 

Bidyang 41.60 13.89 13.17 4.65 3.21 63.46 51.18 
Dalman 48.34 13.54 13.44 4.27 2.73 63.81 51.47 

CD 3.669 0.713 0.622 0.131 0.732 1.642 1.863 
SE(d) 1.567 0.305 0.266 0.056 0.312 0.701 0.795 
SE(m) 1.108 0.215 0.188 0.040 0.221 0.496 0.562 

CV 4.074 2.795 2.450 1.604 2.578 1.359 1.929 

 
Conclusion  
According to the results of this study, it is clearly indicated 
that the extract of fruits has significant antioxidant activity 
that can be used as an easily accessible source of natural 
antioxidants and as a possible food supplement or in 
pharmaceutical industry. From the fruit plant s studied, fruits 
collected from the tress of Tanek may be interesting plants 
due to their high morphological and physiochemical 
characteristics and its’ superior quality might be useful to add 
value of the underutilized fruit of Burmese grape.  
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