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ABSTRACT 

An experimental study on Carica papaya leaves was carried out in Thermo gravimetric analyzer 

(TGA), Differential Thermal Analyzer (DTA) and Differential Scanning Calorimetric (DSC) analyzer 

to investigate the effects of reaction atmosphere on thermal chemical characteristics. Experimental 

results show that In DSC curve, Endothermic peak at 101 °C is attributed to dehydration/Water loss 

from surface and pores of the powder sample. Step at 215 °C is associated with second order phase 

transition such as Glass Transition and it should be further confirmed in second heating (During heat- 

cool- heat cycle). Endothermic peak at 336 °C is associated protease thermal decomposition /Beta 

Cyclodextrin breakdown. In the TGA Curve, The initial 4 % weight loss is due to water loss from 

surface/pores of powder sample.  Second weight loss between 200-450 °C is associated to degradation 

of cellulose and hemicellulose.  
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1.  INTRODUCTION 

 

Importance of the chemical constituents of plants used in ancient indian medical system. 

Mutalic
[1]

 paper on “Research Needs and Traditional Medicine in South East Asia Region” 

has emphasized for research in traditional medicine.  

A pioneering work by Kirtikar and Basu
[2]

, Chopra et al
[3]

. And Nadkarni
[4]

 have led to 

compilation of information with regard to occurrence, identity and therapeutic properties and 

chemical constituents of such plants remedies particularly used in Ayurvedic and Unani 

system of medicine.  

Carica papaya, belongs to the family of Caricaceae, and several species of Caricaceae 

have been used as remedy against a variety of diseases
[5]

.
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Photo 1. Plates of C. papaya growing in semi-arid region of Kachchh. 
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The leaves of papaya have been shown to contain many active components that can 

increase the total antioxidant power in blood and reduce lipid peroxidation level, such as 

papain, chymopapain, cystatin, tocopherol, ascorbic acid, flavonoids, cyanogenic glucosides 

and glucosinolates
[6]

. 
 

In spite of the concurrent use of the extract of Carica papaya with prescription oral 

hypoglycemic agents in some patients
[7,8]

 there is a dearth of literature on the effects of the 

extract on activity of oral hypoglycaemic agents.  

Similar kind of study on the mineral composition of leaves of C. papaya was analyzed 

by traditional and normal methodology for mineral
[9]

, XRF analysis of Carica papaya leaves 

also reported in literature
[10]

. 

 

 

2.   EXPERIMENTAL 

2. 1. Sample Preparation 

Leaves of C. papaya were collected from different habitats of Kachchh region of 

Gujarat during December, 2013. Leaves were wash with distilled water and sun dried, after 

then it was grinded in mixture powder of leaves sample were prepared and were used for 

further elemental analysis in TGA-DTA-DSC instrument. 

 

2. 2. Instrumental Parameter 

Current study was carried out on Thermal Analysis Equipment (TGA, DTA, DSC), 

Make and Model: Perkin STA 8000. Analysis was carried out at heat from 50 °C to 500 °C at 

20 °C/min rate with suitable cooling attachment with thermocouple sensor Pt-Pt/Rh. For the 

analysis sample Weight taken 7.654 mg. 
 

 

3.  RESULT AND DISCUSSION 

 

In DSC curve, Endothermic peak at 101 °C is attributed to dehydration/Water loss from 

surface and pores of the powder sample. Step at 215 °C is associated with second order phase 

transition such as Glass Transition and it should be further confirmed in second heating 

(During heat- cool- heat cycle).  

Endothermic peak at 336 °C is associated protease thermal decomposition /Beta 

Cyclodextrin breakdown. In the TGA Curve, the initial 4 % weight loss is due to water loss 

from surface/pores of powder sample.  Second weight loss between 200-450 °C is associated 

to degradation of cellulose and hemicellulose.  

In further analysis there is possibility of degradation of lignin between 450-800 °C by 

further extending the analysis temperature. 

Data of thermal analysis by TGA-DTA-DSC instrument are as shown in the figures 

described below.  
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Figure 1. DSC Thermogram of the leaves of C. papaya. 
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Figure 2. DTA Thermogram of the leaves of C. papaya. 

 



International Letters of Natural Sciences 21 (2014) 12-20 

-17- 

 

 

Figure 3. TGA Thermogram of the leaves of C. papaya. 
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Figure 4. Total Thermogram of the leaves of C. papaya. 
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4.  CONCLUSIONS 

 

The Thermal analysis method is a powerful tool for study of the effects of reaction 

atmosphere on thermal chemical characteristics for plant leaves sample. In 

Thermogravimetric analyzer (TGA), Differential Thermal Analyzer (DTA) and Differential 

Scanning Calorimetric (DSC) analysis results show that in DSC curve, Endothermic peak at 

101 °C is attributed to dehydration/Water loss from surface and pores of the powder sample. 

Step at 215 °C is associated with second order phase transition such as Glass Transition and it 

should be further confirmed in second heating (During heat- cool- heat cycle). Endothermic 

peak at 336 °C is associated protease thermal decomposition /Beta Cyclodextrin breakdown. 

In the TGA Curve, the initial 4 % weight loss is due to water loss from surface/pores of 

powder sample. Second weight loss between 200-450 °C is associated to degradation of 

cellulose and hemicellulose. In further analysis there is possibility of degradation of 

lignin between 450-800 °C by further extending the analysis temperature. 
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