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INFLUENCE OF Chromolaena odorata (L.) LEAVES EXTRACT ON 

CARBOHYDRATE AND PROTEIN CONTENT OF Cajanus cajan (L.)# 

Madane A. N1, Kenger Y.D 2 and Patel S.I.3 
_______________________________________________________________ 
 

Abstract 
 
Carbohydrate status of plants has significant role in improving yield and quality of crop 
plants. Carbohydrate contents are essential elements for metabolism of plants. Influence 

of aqueous leaves extract (at 30% and 1% concentration) of Chromolaena odorata was 
studied on carbohydrate contents of seedlings in pigeon pea in Petri plate under laboratory 
conditions.The total sugar content in Cajanus cajan was decreased with increase in 
soaking periods and increasing concentration percentage. In case of starch content in 
germinating seeds of Cajanus cajan was increased in all treatment ranging from 1 to 30 % 
and also sprotein content of Cajanus cajan the 1% extract concentration responds to 

increases protein content. The maximum protein content was observed in after treatment 
of 1% extract treatment after 6 hours soaking period. The leaves extract concentration 
increased carbohydrate content decrease in seedlings in Petri plate bioassay. 
 
Key words: Cajanus cajan , Chromolaena odorata , Carbohydrate  
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Introduction 
 

lant nutrition is one of the most important factors in crop production which have an 
important role in crop production and improve quality of agricultural products. For 
suitable plant nutrition, every element should be supplied in enough amount for plant 

growth and balance and respect the ratio between used nutrients. (Alloway, 2008). In 
agricultural development programs role of micronutrients is important to increase crop 
yield and quality. Allelopathy also played important role in various types of stress 
conditions of environment including soil nutrient inadequacy (Al-Wakeel., 2007). Phenolic 
compounds are involved in alterations of availability of mineral elements in rhizosphere 
and organic matter dynamics (Makoi and Ndakidemi, 2007). 
 
Materials and Methods 
 
Carbohydrate  
 Total soluble sugar and starch content was estimated Nelson (1944). 0.5 gram of 
seedling were extracted in 80% alcohol and filtered through whatman No.1 filter paper 
using Buchner’ s funnel under suction. The filtrate was condensed on water bath to about 
2-3 ml. About 2 g of mixture of lead acetate and potassium oxalate (1:1) was added with 
constant stirring and then the contents were mixed with 20 ml distilled water. It was 
transferred into conical flask containing 2 ml concentrated HCL. The flask was plugged 
with cotton and autoclaved for 30 minutes under 15 lbs pressure. After cooling to room 
temperature, the contents were neutralized by adding anhydrous Na2CO3 and filtered 
again. The volume of filtrate was recorded, and it was used for estimation of total sugars. 
The residue left on filter paper during the alcoholic extraction was transferred along with 
the filter paper into conical flask containing 5 ml concentrated HCL and 15 ml distilled 
water. It was hydrolyzed at 15lbs pressure for 30min and then cooled to room 
temperature. The contents were neutralized with anhydrous Na2CO3 and filtered. The 
volume of filtrate was recorded. This filtrate was used for the estimation of starch. 
Estimation of sugar was carried out calorimetrically  one ml of Arsenomolybdate regent 
was added then after cooling the absorbance was recorded at 560 nm on a 
spectrophotometer against a blank. Standard curve of carbohydrates obtained by using 
different concentrations of glucose (0.1 mg ml 1) was used to calculate the amount of total 
sugar and starch present in seeds. 
 
Total Protein 
 Soluble proteins were estimated from seedling of Cajanus cajan and Cicer 
arietinum Lowery et al., (1951). 0.5 mg plant material was homogenized in 0.1 M 
phosphate buffer (pH 7), filtered through moist muslin cloth and centrifuged for 10 min at 
5000 rpm, 0.5 ml supernatant was taken in to test tube to prepare an assay, followed by 
5ML alkaline copper tartate solution [prepared by mixing of 50 ml of reagent ‘a’ (2% 
Na2CO3 in 0.1N aqueous NaOH) with 1ml of reagent ‘ b ’(0.5 % CuSO4, 5H2O in 1% 
Sodium tartate ). After 15 min 0.5 ml folinphonol was mixed and it was kept for 30 min at 
room temperature.  Absorbance was recorded at 660 nm against a blank prepared with 
distilled water. Amount of soluble proteins was calculated with the help of a standard 

P 
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curve obtained using different concentrations of bovine serum albumin, by similar 
procedure as employed for plant extract. 
 
Result and Discussion 
 
Carbohydrate content  
 
Total Sugar 
 
Cajanus cajan L. 

 The effect of Chromolaena odorata extract was tested on total soluble sugar 
content of Cajanus cajan seedling and depicted in table and fig. 

 
Table: 1. Effect of Chromolaena odorata Leaf Extract on Total Sugar Content in 

Cajanus cajan L. 
 

Concentrations 
Seed Soaking Period (hr) 

6 12 24 

Control (D.W) 1.6 ± (0.63) a 1.4 ± (0.75) a 1.3 ± (0.26) a 

1% 1.8 ± (0.025) ab 2.1 ± (0.28) ab 2.89 ± (0.74) ab 

10% 0.4 ± (0.26) ab 0.1 ± (0.75) ab 0.6   ± (0.42) a 

20% 0.5 ± (0.85) a 0.085 ± (0.36) a 0.04 ± (0.14) 

30% 0.3 ± (0.75) a 0.42 ± (0.35) a 0.02 ± (0.23) a 

 
Note: 
1) Values are mean of three replications and expressed in mg.100g-1. 
2) Figures in the parenthesis are according to Duncan’s multiple range test (DMRT). 
3) Same letter on parenthesis is not significantly different (P < 0.05). 
4) Above values obtained after 96 hours of germination. 
  

The 1% treatment showed stimulatory effect in all soaking periods as compare to 
control.  i.e. 1.8, 2.1, and 2.89 g-100g-1. The remaining treatments showed inhibitory 
effect in total sugar as compared to control. Increasing seed soaking period decreases the 
total sugar value expect in 1% treatment. Total sugar content in 6-, 12- and 24-hour seed 
soaking period was highly reduced in 20 and 30% treatment. Das et al. (2012) examined 
allelopathic potentialities of leachates of leaf litter of some selected tree Species on 
chickpea seeds.  They observed that reduction in total soluble sugar content in chickpea 
seedlings with the treatment of 100% (v/v) leaf leachates of Acacia auriculiformis, A. 
occidentale, A. lebbek, Eucalyptus citridora, Emblica officinalis, Shorea robusta etc. El-
Shora et al. (2015) reported that allelopathic potential of aqueous leaf extract of 
Trichodesma africanum on germination, growth, chemical constituents and enzymes of 
Portulaca oleracea. The finding of results that aqueous leaf extract of T. africanum 
reduced soluble carbohydrate, insoluble carbohydrate and total carbohydrate contents. 

Tripathi et al. (1998) was determined the allelopathic action of Tectona grandis, 
Albizia procera and Acacia nilotica on biochemical development of soybean. The lower 
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concentration three species showed stimulatory impact on protein, sugars, and proline 
substance of soybean. (fig-1) The report of these scientists supports to the present work. 

 

 
   

Fig.:1. Effect of Leaf Extract of Chromolaena odorata on Total Sugar Content 
Cajanus cajan. 

 
Total Protein 
 
a) Cajanus cajan 
 
The total protein in Cajanus cajan after seed treatment with Chromolaena odorata extract 
was tested. 
 
Table: 2. Effect of Leaf Extract of Chromolaena odorata on Total Protein Content 

in Cajanus cajan L. 
 

Concentrations 
Seed Soaking Period (hr) 

6 12 24 

Control (D.W) 10.21 ±  (0.25)a 12.21 ± (0.29)a 13.11 ± (0.56)a 

1% 11.28 ± (0.28) a 12.91  ± (0.26)a 
14.16 ± (0.84)a 

 

10% 9.11 ± (0.54)ab 6.23 ± (0.29)b 5.14 ±  (0.89)b 

20% 6.26 ±  (0.28)bc 4.12 ± (0.24)bc 2.96  ±  (0.24)c 

30% 3.12 ±   (0.56)d 1.16 ± (0.22)d 0.89 ± (0.11)d 

 
Note:  
1)  Values are mean of three replications and expressed in mg.100g-1. 
2)  Figures in the parenthesis are according to Duncan’s multiple range test (DMRT). 
3)   Same letter on parenthesis are not significantly different (P < 0.05). 
4)    Above values were obtained after 96 hour of germination. 
 



   PLANTA – Vol.-2, 2021: 604 - 609 
(Research Book Series – www.pgrindias.in) 

____________________________________________________________________________________________ 
 

Madane A. N. et. al., Influence of Chromolaena Odorata (L.) Leaves Extract on Carbohydrate Ractices | 608  

 

The protein content in Cajanus cajan was found to be decreased with increase in 
concentration and seed soaking periods. The maximum protein content in Cajanus cajan 
was observed in 1% concentration as compared to all other plant extract, treatments, and 
control. The minimum protein content was observed after 30% concentration. The lower 
concentration i.e. 1% enhances total protein content as per increase in seed soaking 
period.  In control condition protein content increase as per increase in seed soaking 
period but it is exactly reverse in increase concentration treatment. 

Pawar and Rawal, (2014) studied the influence of petal leachate of Delonix regia on 
germination and seedling growth of chickpea, They observed that total soluble protein of 
chickpea was reduced due to aqueous extract of petal leachate of Delonix regia. Padhy et 
al. (2000) and Kavitha et.al (2012) allelopathic potential of Eucalyptus leaf litter leachates 
on germination and seedling growth of finger millet noticed that the leachates of Eucalyptus 
globulus reduce the protein content in both the root and shoot of finger millet. The present 
work correlated investigations.  

 

 
 

Fig.: 2. Effect of Leaf Extract of Chromolaena odorata on Protein Content of 
Cajanus. Cajan. 
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