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Abstract         An experiment was conducted in the laboratories of the 
Department of Horticulture, Biochemistry and Plant Pathology of Bangladesh 
Agricultural University, Mymensingh to study the postharvest behavior 
especially, fruit quality attributes of three commercially important litchi 
varieties of Bangladesh, namely ‘Bombai’, ‘Bedana’ and ‘China 3’. Physico-
chemical parameters such as peel colour, pericarp browning, weight loss, dry 
matter content and pulp pH to increase with the duration of storage, whereas 
moisture content and vitamin C content decreased with the progress of 
storage. Among the varieties, changes in the above parameters were slower 
in ‘Bedana’ as compared with ‘China 3’ and ‘Bombai’. On the other hand, pulp 
to peel ratio and TSS increased initially but declined afterwards in all varieties. 
The level of disease incidence and severity increased proportionally with the 
storage period. Fungal pathogens like Aspergillus spp., Rhizopus spp. and 
Penicillium spp. were identified from the infected fruits. Significant difference 
in respect of shelf life was also observed among the varieties. The longest 
shelf life was observed in ‘Bedana’ (3.75 days) as compared to those of 
‘China 3’ (3.07 days) and ‘Bombai’ (2.08 days) varieties. 
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Litchi (Litchi chinensis Sonn.) is regarded as one of the 

kings of sub-tropical fruits and famous for its excellent 

quality such as juiciness, slightly sour-sweet taste, 

characteristics pleasant flavor and for attractive colour. 

Litchi is a highly priced, popular and major table fruit 

in Bangladesh. It has a great demand among all classes 

of people. Litchi is a non-climacteric fruit (Wills et al., 

2004) and it deteriorates very fast after harvest. 

Pericarp browning is the first and important visual sign 

of fruit quality deterioration. The pericarp browning is 

considered the most important postharvest problem of 

litchi. Browning that occurs during the first few days 

after harvest is usually caused by dehydration of the 

pericarp. Fruit start to brown once they loss a few 

percent of the harvested pericarp fresh weight (Jiang 

and Fu 1999). Once the initial fresh weight goes below 

50 percent, the pericarp becomes entirely brown. The 

present work mainly focuses on pericarp browning 

reduction of litchi and therefore, the biochemistry of 

browning needs to be clearly understood. The brilliant 

colours of mature litchi fruits are largely due to a range 

of anthocyanins located in the mid to upper mesocarp 

(Underhill and Critchley, 1993). The anthocyanins are 

stable at pH below 3, but are converted to colourless 

chromenols in an acid reversible reaction, as the pH 

rises. Anthocyanins are also prone to enzymatic and 

non-enzymatic oxidations, often leading to the 

production of melanin by products (Kaiser, 1994). 

 

Materials and Methods 

 
Three commercially important litchi varieties namely 

‘China 3’, ‘Bombai’ and ‘Bedana’ were used for the 

present experiment.  A total of 180 fruits of more or 

less similar shape and size and free of visible disease 

symptoms were used. The parameters studied include: 

colour, pericarp browning, pulp to peel ratio, total 

weight loss, moisture content, dry matter content, 

vitamin C, total soluble solids, pulp pH, disease 

incidence, disease severity and shelf life. The chemical 

parameters were estimated using the method of 

Ranganna (1979). The fruits were peeled at the 3rd, 6th 

and the 9th day’s storage. After separating, the peel 

and pulp weights were taken separately by using an 

electric balance and then the pulp to peel ratio was 

calculated. The pulp was then used for other chemical 

analyses. Vitamin C content was determined by the 

method developed by Reo (1954). Total soluble solid 

(TSS) content of litchi pulp was estimated by using 
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Abbe’s Refractometer. Pulp pH was determined by pH 

meter (Hanna). Disease incidence was calculated as 

follows. 

Disease incidence (%) = 

100
studyunderfruitsofnumberTotal

fruitsinfectedofNumber
   

The pathogens were identified as per the descriptions 

of Mukherji (1972). Shelf life of litchi fruits as 

influenced by different varieties was calculated by 

counting the days required to ripe fully as to retaining 

optimum marketing and eating qualities 

 

Results and Discussions 
 

Colour 

All the varieties reached the highest colour score (6) 

exhibiting fully-coloured skin by the 6th day of 

storage. Overall, ‘Bombai’ had the fastest rate of 

colour changes compared with those of ‘China 3’ and 

‘Bedana’.
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Fig. 1. Effect of variety in colour changes of litchi during storage. a = colour scale (1 = ‘green’, 2 = 10-<30% colour, 3 

= 30-<50% colour, 4 = 50-<70% colour, 5 = 70-<90% colour, 6 = 90-100% colour).The vertical bar represents LSD at 

5% level of probability. 

 
Pericarp browning 

 

‘Bombai’ is the most susceptible in contrast ‘Bedana’ 

was found quite tolerant to pericarp browning. All the 

fruits in respect of varieties turned completely brown 8 

days after storage (Fig.2). 
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Fig. 2 Effect of variety on pericarp browning of litchi during storage. b = Browning scale (1= 10-<30%brown, 2= 30-

<50% brown, 3= 50-<70% brown, 4= 70-<90% brown and 5= 90-100% brown). The vertical bar represents LSD at 5% 

level of probability. 
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Pulp to peel ratio 

 

Among the varieties, the lowest (4.01) and the highest 

(6.85) pulp to peel ratios were observed in ‘Bomabai’ 

at the 9th day of storage and ‘Bedana’ at the 6th day of 

storage (Table 1). 

 

 
Table 1  

Varietals differences in pulp to peel ratio of litchi during storage 

 

 Variety 
Pulp to peel ratio at different DAS  

3 6 9 

‘China 3’ 5.29 6.06 4.7 

‘Bombai’ 4.4 5.39 4.01 

‘Bedana’ 6.1 6.85 5.51 

Level of significance ** ** ** 

LSD (5%) 0.27 0.24 0.22 

LSD (1%) 0.38 0.34 0.32 
                       ** = significant at 1% level of probability, DAS: Days after storage.  

 

Total weight loss 

 

The lowest (6.65%) and highest (37.63%) total weight 

losses were observed in ‘China 3’ and ‘Bombai’ 

varieties respectively.  The increase in percent total 

weight loss with increasing storage period was found in 

the present study and this result was also supported by 

Singh and Abidi (1986) and Mitra et al. (2001). Higher 

rate of weight loss among the varieties were perhaps 

due to varying rate of transpiration, respiration, 

dehydration and evaporation at ambient condition.

 

 

Table 2 

Varietals differences on total weight loss of litchi during storage 

 

Variety 
Total weight loss (%)  at different DAS  

2 4 6 8 10 

‘China 3’ 
6.65 (14.93)  16.47 (23.93) 21.52 (27.63) 27.15(31.38) 33.77(35.51) 

‘Bombai’ 11.56 (19.86) 17.85(24.98) 24.68(29.78) 31.81(34.21) 37.63(37.82) 

‘Bedana’ 7.84(16.26) 14.76(22.58) 19.65(26.30) 24.61(29.73) 30.57(33.56) 

 Level of                  

significance  

 

** 

 

** 

 

** 

 

** 

 

** 

 LSD (5%) 0.52 0.36 0.41 0.58 0.32 

 LSD (1%) 0.74 0.52 0.59 0.84 0.46 

** = significant at 1% level of probability, DAS: Days after storage. Figures in parentheses are the values obtained by 

Arc-Sine transformation.  

 

Moisture content  

 

Variety ‘Bedana’ had higher moisture content than 

‘Bombai’ and ‘China 3’ during the storage period 

(Table 3). The maximum moisture content (84.50%) 

was observed in ‘Bedana’ at the 3rd day of storage 

while the minimum moisture content (75.68%) was 

observed in ‘Bombai’ variety at the 9th day of storage. 

There was a similar decreasing trend of moisture 

content of litchi pulp among the varieties and were also 

reflected in the research findings of Gour and Singh 

(1987) and by Joshi and Roy (1988). 
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Table 3 

Varietals differences on moisture content of litchi during storage 

 

 Variety 
Moisture content (%) at different DAS  

3 6 9 

‘China 3’ 83.69 (66.15) 82.23 (65.04) 78.97 (62.68) 

‘Bombai’ 81.5 (64.50) 78.86 (62.60) 75.68 (60.43) 

‘Bedana’ 84.5 (66.69) 82.95 (65.58) 80.85 (64.02) 

Level of significance  ** ** ** 

LSD (5%) 0.21 0.17 0.22 

LSD (1%) 0.30 0.25 0.32 

** = significant at 1% level of probability, DAS: Days after storage. Figures in parentheses are the values obtained by 

Arc-Sine transformation.  

 

Dry matter content 

 

Dry matter content increased with the increase of 

storage The dry matter contents were always greater in 

‘Bombai’ compared to ‘Bedana’ and ‘China 3’ during 

the entire storage period. The rate of higher dry matter 

content with the progress of storage period was perhaps 

due to the increase of water loss from the pulp. 

 

 

Table 4 

Varietals differences on dry matter content of litchi during storage 

 

    Variety 
Dry matter content (%) at different DAS  

3 6 9 

‘China 3’ 16.31(23.81) 17.76(24.91) 21.02(27.28) 

‘Bombai’ 18.49(25.16) 21.13(27.36) 24.18(29.44) 

‘Bedana’ 15.63(23.27) 17.05(24.37) 19.15(25.94) 

Level of significance ** ** ** 

LSD (5%) 0.21 0.17 0.13 

LSD (1%) 0.3 0.25 0.19 

** = significant at 1% level of probability, DAS: Days after storage. Figures in parentheses are the values obtained by 

Arc-Sine transformation.  

 

Total soluble solids     

 

The maximum TSS (24.55 
o
Brix) was found in 

‘Bedana’ at the 6th day of storage, whereas it was 

minimum (20.15 
o
Brix) in ‘Bombai’ at the 3rd day of 

storage, respectively. (Fig.3). Results revealed that 

higher amount of TSS was present in ‘Bedana’ 

compared to ‘Bombai’ and ‘China 3’. An increasing 

rate was found in respect of TSS with the progress of 

storage time in all the fruits until the 6th day of storage 

and the TSS decreased thereafter (Fig.3) and it was 

supported by Mohajan (1997) and Nagar (1994).
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Fig. 3 Effect of variety on the TSS content of litchi during storage.  

The vertical bar represents LSD at 5% level of probability. 

 

pH of fruit pulp 

  

The pulp pH was always greater in case of ‘China 3’ 

variety as compared to those of others. The increase in 

pulp pH may be due to continuous fall in acidity during 

storage. Such result was an agreement with the 

findings of Tongde et al. (1982), who found that pulp 

pH of litchi increased with storage duration. 
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Fig. 4 Effect of variety on the pH of litchi during storage. The vertical bar represents LSD at 5% level of probability. 

 

Vitamin C content  

 

Vitamin C content reduced drastically in case of all the 

varieties with the progress of storage of fruits (Table 

5). However, vitamin C content was always higher in 

‘Bedana’ and lower in ‘China 3’, respectively. 

Mohajon (1997) stated that vitamin C contents 

decreased during storage. This result was also in 

complete agreement with the result reported by Mitra 

et al (1996) and Thompson (1975). 

 

 

Table 5 

Varietals differences in vitamin C content of litchi during storage 

 

Variety 
Vitamin C content (mg/100g) at different DAS  

3 6 9 

‘China 3’ 25.9 20.94 15.06 

‘Bombai’ 27.05 21.94 16.16 

‘Bedana’ 31.43 24.23 17.41 

Level of significance ** ** ** 

LSD (5%) 0.16 0.11 0.23 

LSD (1%) 0.24 0.16 0.34 

** = significant at 1% level of probability, DAS: Days after storage. 
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Disease incidence  

 

Disease incidence was always higher in ‘Bombai’, 

compared to those of other two varieties. ‘Bedana’ 

exhibited slower rate of diseases development. Over 

all, disease incidence trended to increase in all the 

varieties during the entire storage period. 

 

Table 6 

Varietals differences on disease incidence of litchi during storage 

 

Variety 

Disease incidence (%)  at different DAS 

2 4 6 8 10 

‘China 3’ 5.55 (9.87) 13.88 (21.62) 36.1(36.88) 63.88(53.22) 94.44(80.22) 

‘Bombai’ 8.33(14.59) 19.44(25.95) 47.21 (43.34) 74.99 (60.43) 100 (89.96) 

‘Bedana’ 2.77 (4.86) 15.48 (22.67) 27.77(31.68) 50.1 (45.04) 83.32 (66.16) 

Level of 

significance 

ns ns ** ** ** 

LSD (5%) - - 7.29 9.5 11.05 

LSD (1%) - - 10.29 13.41 15.6 

** = significant at 1% level of probability, ns = not significant, DAS: Days after storage. Figures in parentheses are the 

values obtained by Arc-Sine transformation. 

 

Disease severity  

 

Disease severity increased with the increase of storage 

period. The maximum (71.25%) disease severity was 

observed in ‘Bombai’ variety at the 10th day of 

storage, whereas it was minimum (0.75%) in ‘Bedana’ 

at the 2nd day of storage. At the 10th day of storage the 

disease severity was 56.25% in ‘Bedana’, 58.75% in 

‘China 3’ and 71.25% in ‘Bombai’, respectively. This 

might be due to the higher tolerance capacity of 

‘Bedana’ compared to ‘China 3’ and ‘Bombai’ to 

postharvest diseases. 

 

  

 Table 7 

Varietals difference on disease severity of litchi during storage 

 

Variety 

Disease severity (%)  at different DAS 

2 4 6 8 10 

‘China 3’ 1.5 (5.12) 9.25 (17.61) 20.75 (27.01) 41.25 (39.92) 58.75 (50.04) 

‘Bombai’ 3.75 (9.55) 11(19.2) 30 (33.06) 38 (43.82) 71.25 (57.6) 

‘Bedana’ 0.75 (2.49) 6.25 (14.29) 16.5 (23.88) 33 (35.03) 56.25 (48.58) 

Level of 

significance 

ns ns ** ** ** 

LSD (5%) - - 5.38 4.64 5.06 

LSD (1%) - - 7.73 6.67 7.26 

** = significant at 1% level of probability, ns = not significant, DAS: Days after storage. Figures in parentheses are the 

values obtained by Arc-Sine transformation. 
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Shelf life  

 

Results showed that the order of shelf life were 

‘Bedana’ (3.75 days) > ‘China 3’ (3.07 days) > 

‘Bombai’ (2.08 days). From this result it was clear that 

shelf life of litchi at ambient condition was very short.
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Fig. 5 Shelf life of litchi of different varieties during storage.  

The vertical bar represents LSD at 5% level of probability. 

 

Summary and Conclusions 

 
Changes in peel colour and pericarp browning were 

found to increase during storage. Statistically 

significant variation was observed in relation to pulp to 

peel ratio among the varieties. Pulp to peel ratio 

increased up to the 6th day of storage and there after 

declined. The difference in total weight loss, moisture 

content and dry matter content in the present study 

showed significant effect. Weight loss and dry matter 

contents increased with the progress of storage whereas 

moisture content decreases with the increase of storage 

period. It was found that vitamin C content was always 

higher in ‘Bedana’ and the highest vitamin C content 

(31.43 mg/100 g) was recorded at the 3rd day of 

storage. Vitamin C content showed decreasing trend 

during the storage period. But, lowest (15.06 mg/100 

g) vitamin C content was found in ‘China 3, variety at 

the 9th day of storage. Total soluble solid (TSS) 

contents and pulp pH exhibited significant variation 

during storage. TSS contents increase up to 6th days of 

storage and there after declined. Pulp pH of three 

varieties showed an increasing trend during the storage 

period. As all the fruits were kept in ambient condition 

so they infested very rapidly. As a result disease 

incidence and disease severity increase proportionally 

with the storage period. The shelf life of ‘Bedana’ was 

longest (7.50 days) as compared to those of ‘China 3’ 

(3.07 days) and ‘Bombai’ (2.08 days) varieties 

respectively. 
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