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Abstract 

Adansonia diditata L. belongs to family Bombacaceae and it generally known as 

Afircan baobob. It is called ‘Kalpvriksha’ in India and has mythological significance in India 

and elseware. In the campus of Sir P. P. Institute of Science, Bhavnagar three Adansonia 

digitata L. plants have grown up in a row with a distance of about 50 feet. Though, they have 

grown up and survive in the same natural conditions, variations have been observed in the 

pigments of leaves and in the color, shape, and size of fruits – two plants have dark green 

shade leaves and third one has light green shade leaves. Similarly, there are variations in the 

color, shape, and size of fruits has been observed respectively. In the view of this 

observation, source and sink is a unique relationship in which leaves are source of 

photosynthesis and fruits are as sink for photosynthetic products. Leaves do the 

photosynthesis process and produced food material and are ultimately stored in the fruit. 

Regarding to this the observations has been made in the reference to photosynthetic 

pigments analysis and photosynthetic product acumination in fruits. The nutritive value 

depends on the process of photosynthesis and it is based on the pigment present in the 

source of photosynthetic pigments the light energy is captured and ultimately acuminates as 

a food material in fruits. The results of this study give a vast opening of new ideas for further 

work. 

Key wards:Adansonia digitata L., nutritional values, photosynthetic pigments, source-sink 

relationship. 
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INTRODUCTION 

The iconic baobab tree (Adansonia digitata L.) is a slow-growing tree endemic to African 

savannas of most sub-Saharan countries (Sidibe´ & Williams 2002). African baobab is a very long-

lived tree with multipurpose uses. It is said that some trees are over 1 000 years old. Earlier 

attempts to describe African Baobab on the basis of fruit difference are not accepted till now as they 

are neither grown agronomical nor domesticated (Chevalier, 1906; Buam, 1995). Because baobab 

leaves and fruits are an important source of proteins, vitamins, minerals and sugars (Lockett et al. 

2000; Besco et al. 2007), this species is relevant for its high nutritional value and medicinal uses 

(Kamatou et al. 2011). Three Adansonia plants have grown up in a row at Sir P. P. Institute of 

Science, Bhavnagar campus with a distance of about 50 feet in the same natural conditions 

variations have been observed in the color of leaves and in the color, shape, and size of fruits - two 

plants have dark green shade leaves and third one has light green shade leaves. Similarly, there are 

variations in the color, shape, and size of fruits respectively. 

In the view of this, a unique relationship as source and sink is observed. Leaves are source 

of photosynthesis and fruits are as sink for photosynthetic products. Leaves do the photosynthesis 

and produce food material and are ultimately stored in the fruit. During photosynthesis light is 

absorbed by photosynthetic pigments and photons (radiant energy) are converted into chemical 

energy. Light energy radiating onto the chloroplast strikes the pigments in the thylakoid membrane 

and excites their electrons. Since the chlorophyll ‘a’ molecules capture only certain wavelengths, 

organisms may use accessory pigments to capture a wider range of light energy and shown as the 

yellow circles (Papageorgiou, G., and Govindjee, 2004). Chlorophyll ‘a’ absorbs 

the violet, blue and red wavelengths from visible-light while mainly reflecting green. This 

reflectance gives chlorophyll its green appearance. Accessory photosynthetic pigments broaden the 

spectrum of light absorbed, increasing the range of wavelengths that can be used in photosynthesis 

[Lide, 2009]. The addition of chlorophyll b next to chlorophyll a extends the absorption spectrum. 

In low light conditions, plants produce a greater ratio of chlorophyll b to chlorophyll a molecules, 

increasing photosynthetic yield.[Eisen et al., 2002]. 

Essential plant nutrients involved in the translocation of photosynthetic from the site 

formed (light and dark reactions) to areas of sink formation - fruits, grains and storage organs are 

another area where deficiencies of a specific plant nutrient can reduce overall plant growth.  The 

rates of photosynthesis can be reduced significantly if storage sites are not developing properly and 

acting a sink for the photosynthetic formed in photosynthesis. 

http://en.wikipedia.org/wiki/Radiant_energy
http://en.wikipedia.org/wiki/Chloroplast
http://en.wikipedia.org/wiki/Thylakoid
http://en.wikipedia.org/wiki/Chlorophyll_a#cite_note-Chlorophyll_a_Fluorescence_3-2
http://en.wikipedia.org/wiki/Violet_(color)
http://en.wikipedia.org/wiki/Blue
http://en.wikipedia.org/wiki/Red
http://en.wikipedia.org/wiki/Green
http://en.wikipedia.org/wiki/Chlorophyll_a#cite_note-Plant_Biology_2-1
http://en.wikipedia.org/wiki/Absorption_spectroscopy
http://en.wikipedia.org/wiki/Chlorophyll_a#cite_note-Plant_Ecology_I_7-5
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MATERIALS and METHODS 

The leaves and fruits were collected from the two different identical Adensonia plants 

located at old botanical garden of the Sir PP Institute of the Science, in which the morphological 

variances are their leaves (Dark vs. light green) and fruits color (golden brown vs. light green) and 

shape of the fruits (Round vs. Long). The pigment analysis was done by the method of Devi (2002). 

For their 5 gm tissues of leaves and fruit wall were homogenized in 80% acetone and centrifuged. 

The absorbance was taken at different wavelengths for chlorophyll a, chlorophyll b, total 

chlorophyll, carotene, and xanthophyll. 

Following the method of Hedge and Hofreiter (1962) total sugars were estimated by 

extracting 1gm sample in 5 ml 2.5 N HCl for 3 hrs in boiling water bath. The supernatant was 

neutralized, cooled and after adding anthrone reagent sugars were estimated spectro-

photometrically.  

Reducing and non-reducing sugars were estimated spectro-photometrically extracting 1gm 

sample in 10 ml 80% ethanol and the supernatant was evaporated in boiling water bath. The 

residue was dissolve in 5ml distilled water and was estimated spectro-photometrically by using 

DNS (Dinitrosalicylic acid) reagent (Miller, 1972). 

Proteins were estimated by extracting 1gm sample in 5 ml phosphate buffer pH 7.2. The 

supernatant was estimated using Folin-Ciocalteu reagent (FCR) method described by of Lowry et al 

(1951).   

The amount of total phenolic contents were estimated by extracting 1gm sample in 10ml 

80% ethanol and the extract was evaporated in boiling water bath. The residue was dissolved in 

5ml distilled water and by using Folin-Ciocalteu reagent (FCR) under alkaline condition (20% 

Na2co3) (Pandya and Raman Rao, 2010) phenols were estimated spectro-photometrically. 

For crude fiber estimation fruit samples, at three successive stages viz. mature, pre ripened 

and ripened were dried in oven at 80˚c for over-night and then they were crushed using mixer and 

5 gm powdered material was used. Cellulose and lignin in plant tissue were digested by treating it 

with acid and alkali and the obtained residue was weighed. The residue was then subjected to burn 

at high temperature in the muffle furnace to obtain a white ash. The amount of crude fibre in the 

samples has been by weighing the ash (Mazumdar and Majumder, 2003). 
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RESULTS and DISCUSSION 

 Chlorophyll a is found maximum 1.090 mg/gm in light leaves while in dark leaves the 

amount is 1.384 mg/ml. chlorophyll b is 0.549 and 0.375 mg/gm in light and dark leaves 

respectively. The amount of total chlorophyll is 1.933 and 1.465 mg/gm in light and dark leaves 

correspondingly. While in dark fruits 0.091, 0.045, 0.136 mg/gm amount of chlorophyll ‘a’, 

chlorophyll ‘b’ and total chlorophyll. Light fruits contain 0.292 mg/gm chlorophyll a, 0.252 mg/gm 

chlorophyll b and 0.136 mg/gm total chlorophyll. Carotene pigment is higher in dark green leaves 

(0.795 mg/gm) in comparison of light green leaves, while in fruits round and golden brown color 

contains 0.951 mg/gm and long and light green fruits having 0.578 mg/gm. Xanthophyll is 

maximum in dark green leaves 0.438 mg/gm, light green leaves, light green and oblong fruits, dark 

golden brown and round fruits contains 0.211, 0.256, 0.379 mg/gm respectively.   
 

Table 1: Photosynthetic pigments analysis 

 

Samples 
Chlorophyll 

‘a’ 
mg/gm 

Chlorophyll 
‘b’ 
mg/gm 

Total 
Chlorophyll 

mg/gm 

Carotene 
 

mg/gm 

Xanthophyll 
 

mg/gm 

Light green leaves 1.384 0.549 1.933 0.429 0.211 

Dark green leaves 1.09 0.375 1.465 0.795 0.438 

Light green  & long 
fruits 

0.292 0.252 0.544 0.578 0.256 

Dark golden brown & 
round fruits 

0.091 0.045 0.136 0.951 0.379 

 

 

 

Figure1: Photosynthetic pigments in leaves and fruits of Adensonia digitata 
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The present study shows that in light green leaves, presence of chlorophyll ‘a’, chlorophyll 

‘b’ and total chlorophyll  is more rather than in dark green leaves; Light green and long fruits; 

golden brown and round fruits. Carotene is maximum (0.951 mg/gm) in golden brown and round 

fruits while xanthophyll is higher (0.438 mg/gm) in dark green leaves. 

 

Table 2: Nutritive value of Adansonia digitata L. leaves and fruits. 

 

 

 

Figure 2: Nutritive value of Adansonia digitata L. leaves and fruits 
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Light green 

leaves 
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Dark green 
leaves 

mg / gm 

Oblong and light 
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mg / gm 

Round and 
Brown Fruit 

mg / gm 

Total carbohydrates 1.02 1.04 4.6 3.2 

Reducing sugar 0.5 0.98 1.5 1.4 

Non reducing sugar 0.4 0.3 2.8 1.8 

Proteins 1.8 2.6 3.8 1.9 

Total phenols 0.5 1.03 2.6 1.7 

Crude fibre 0.5 0.7 3.4 2.3 
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As a source of photosynthesis leaves; dark green leaves contains 1.24 mg/gm total sugar, 

reducing sugar 0.98 mg/gm, non-reducing sugar 0.3 mg/gm, proteins 2.6 mg/gm, total phenols 1.03 

mg/gm, crude fibres 0.7 mg/gm; while in light green leaves 1.02 mg/gm total sugar, reducing sugar 

0.5 mg/gm, non-reducing sugar 0.4 mg/gm, proteins 1.8 mg/gm, total phenols 0.9 mg/gm, crude 

fibres 0.5 mg/gm amount found. Because of the photosynthesis done by leaves; fruits accumulate 

different biological compounds as sink having high nutritive values. Oblong shape and light green 

fruits contains total sugar 4.6 mg/gm, reducing sugar 1.5 mg/gm, non-reducing sugar 2.8 mg/gm, 

proteins 3.85 mg/gm, total phenols 2.6 mg/gm, crude fibres 3.4 mg/gm while in round shape 

golden brown fruits 1.02 mg/gm total sugar, reducing sugar 0.5 mg/gm, non-reducing sugar 0.4 

mg/gm, proteins 1.8 mg/gm, total phenols 0.9 mg/gm, crude fibres 0.5 mg/gm amount found. The 

results for biochemical compounds in fruits total sugar, reducing sugar, non-reducing sugar, 

protein, total phenol and crude fibres are in accordance with results found by Ibrahima et al. 

(2013).  
 

CONCLUSION 

Looking to the compositional changes associated with the source and sink relationship 

Adensoniadigitata L. tree with light green leaves as a source of photosynthesis; oblong and light 

green colour fruits accumulates more amounts of biological compounds, while other two trees with 

dark green leaves as a source of photosynthesis accumulates less amount of biological compounds. 

This shows the unique relationship of source and sinks relationship. Where leaves do the 

photosynthesis and accumulate atmospheric carbon dioxide (CO2) as a reserve food material in 

fruits. 
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