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Abstract – The effect of the combination of starch and 

plasticity generating materials like latex and Aloe Vera, 

which are biodegradable in nature are used for the 

production of bio polymers. So, the mixture of some starch 

materials and these plasticity generating materials were 

blended. Blending is something where the physical 

characteristics for two compatible or incompatible polymeric 

components are mixed under different conditions resulting in 

the developing of a new materials. Polyhydroxy alkanoates 

(PHA’s) are aliphatic poly esters nature produced are more 

specifically homo polymers and co polymers of hydroxy 

butyric acid. These two components i.e., starch components 

and latex and aloe Vera are mixed in certain proportions and 

sun dried, scrapped and were analysed by using 

FTIR(Fourier Transform Infrared Red spectroscopy).
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I. INTRODUCTION

 

With the increased applications of plastics, a remarkable 

amount run into ecosystem as wastes. The resulting waste 

plastic products caused serious environmental pollution 

being threat to ecology and human health

way to overcome this problem is to produce

degradable sources from the renewable sources

to ASTM standard, D-5488-94D and

EN13432 “biodegradable” means “decomposition of the 

material into carbon dioxide, methane, water

compounds and bio mass”
[3,4]

 . In recent years a vast 

number of Bio-degradable polymers had been pro

Bio degradable polymers have been classified into 4 types 

according to their synthesis process and the materials used 

to obtain the bio degradable polymers.

Polymers from biomass such as agro-polymers from agro 

resources (e.g. Starch or cellulose and then 

obtained by microbial Production such as the poly 

hydroxy alkanoates (PHAs), then Polymers

and chemically synthesized from monomers obtained from 

agro-resources. e.g., the polylacticacid

Polymers obtained from fossil resources.

classification polymers are obtained from the renewable 

resources
[5,6]

. The study and utilization of natural polymers 

is an ancient science. Typical examples, such as paper, 

silk, skin and bone arts, can be easily found in museums 

around the world. However, the availability of petroleum 

at a lower cost and the biochemical inertness of petroleum

based products have proven disastrous for the natural 

polymers market. It is only after a lapse of almost 50 years 
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the combination of starch and 

plasticity generating materials like latex and Aloe Vera, 

which are biodegradable in nature are used for the 

production of bio polymers. So, the mixture of some starch 

materials and these plasticity generating materials were 

lended. Blending is something where the physical 

characteristics for two compatible or incompatible polymeric 

components are mixed under different conditions resulting in 

the developing of a new materials. Polyhydroxy alkanoates 

esters nature produced are more 

specifically homo polymers and co polymers of hydroxy 

butyric acid. These two components i.e., starch components 

and latex and aloe Vera are mixed in certain proportions and 

sun dried, scrapped and were analysed by using 

R(Fourier Transform Infrared Red spectroscopy). 

, Blending, Starch, PHB, FTIR, 

NTRODUCTION 

With the increased applications of plastics, a remarkable 

The resulting waste 

plastic products caused serious environmental pollution 

being threat to ecology and human health
[1,2]

 .The only 

rcome this problem is to produce bio 

from the renewable sources. According 

and European norm 

ecomposition of the 

methane, water, inorganic 

In recent years a vast 

degradable polymers had been produced. 

Bio degradable polymers have been classified into 4 types 

according to their synthesis process and the materials used 

to obtain the bio degradable polymers. One being 

polymers from agro 

cellulose and then Polymers 

uction such as the poly 

Polymers conventionally 

chemically synthesized from monomers obtained from 

e.g., the polylacticacid (PLA) finally, 

tained from fossil resources. The first three 

classification polymers are obtained from the renewable 

The study and utilization of natural polymers 

is an ancient science. Typical examples, such as paper, 

ily found in museums 

around the world. However, the availability of petroleum 

at a lower cost and the biochemical inertness of petroleum-

based products have proven disastrous for the natural 

polymers market. It is only after a lapse of almost 50 years 

that the significance of eco-friendly materials has been 

realized once again
[7,8]

. These ancient materials have 

rapidly evolved over the last decade, primarily due to the 

issue of the environment and the shortage of oil. Modern 

technologies provide powerful to

microstructures at different levels, and to understand the 

relationships between structures and properties. These new 

levels of understanding bring opportunities to develop 

materials for new applications

biodegradability of natural polymers also means that it is 

important to control the environment in which the 

polymers are used, to prevent premature degradation. For 

example, the water solubility of many natural polymers 

raises their degradability and the speed of degrad

however, this moisture sensitivity limits their application. 

Another limitation of many natural polymers is their lower 

softening temperature
[11,12,13]

. 

Starch is the one of the important sources that is used for 

producing bio polymers. Starch is ma

cereals and from plant tubers.The bio

be used instead of bio-plastics are polynucleotides, 

polyamides, polysaccharides, 

polythioesters, Polyanhydrides,

polyphenols. The PHB can be modified by blending with 

high and low molecular components which are 

inexpensive and provides a simple route to modify the 

properties of the polymeric material and to obtain 

polymers when compared to traditional poly
[14,15,16]

.Various attempts have been made to blend PHB 

with synthetic and natural polymers to know the influence 

of secondary components on the physical properties and 

biodegradabilit. From a biotechnological point of view, the 

ability of bioplastics to be biodegradable makes them a 

desirable substitute for petrochemical 

environmental pollutant
[17,18]

. 

  

II. MATERIALS AND 

 

Starch materials were prepared by taking

sources like Colacasia and Ipomea batatus and 

into paste with the help of a blender. The latex from the 

plant calatropis is collected by pinching the tips of stems 

and branches of the plants and was collected in a bottle.

The collected latex from the plant source

Simultaneously aloe vera leaves are taken and their skin is 

removed and the gel inside is collected and made into a 

fine paste 5.0, 10.0 grams of colacasia paste and Ipomea 

batatus were taken in a beaker and 10ml of Aloe vera paste 
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friendly materials has been 

. These ancient materials have 

rapidly evolved over the last decade, primarily due to the 

issue of the environment and the shortage of oil. Modern 

technologies provide powerful tools to elucidate 

microstructures at different levels, and to understand the 

relationships between structures and properties. These new 

levels of understanding bring opportunities to develop 

materials for new applications
[9,10]

. The inherent 

y of natural polymers also means that it is 

important to control the environment in which the 

polymers are used, to prevent premature degradation. For 

example, the water solubility of many natural polymers 

raises their degradability and the speed of degradation, 

however, this moisture sensitivity limits their application. 

Another limitation of many natural polymers is their lower 

Starch is the one of the important sources that is used for 

Starch is mainly obtained by 

.The bio- materials that can 

plastics are polynucleotides, 

polyamides, polysaccharides, polyoxoesters, 

Polyanhydrides, polyisoprenoids and 

polyphenols. The PHB can be modified by blending with 

high and low molecular components which are 

inexpensive and provides a simple route to modify the 

properties of the polymeric material and to obtain less rate 

polymers when compared to traditional polymers 

.Various attempts have been made to blend PHB 

with synthetic and natural polymers to know the influence 

of secondary components on the physical properties and 

From a biotechnological point of view, the 

to be biodegradable makes them a 

r petrochemical – based plastic, an 

ND METHODOLOGY 

ials were prepared by taking different 

sources like Colacasia and Ipomea batatus and are made 

into paste with the help of a blender. The latex from the 

is collected by pinching the tips of stems 

and branches of the plants and was collected in a bottle. 

latex from the plant source is to be purified. 

usly aloe vera leaves are taken and their skin is 

removed and the gel inside is collected and made into a 

5.0, 10.0 grams of colacasia paste and Ipomea 

batatus were taken in a beaker and 10ml of Aloe vera paste  
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S. No. 

Amount (gms) 

1          5 

2         10 

3           5 

4         10 

5          5 

6         10 

7          5 

8         10 

 

was added in each of the container. And simul

5.0, 10.0grams of Ipomea batatus was taken in each 

different beakers and to each of them 10ml

extracted from Calatropis is added respectively.

mentioned combinations were mixed well by the process 

of blending using a magnetic stirrer. The mi

were taken and were spread on a plate for the process of 

sun drying and were allowed for sun drying for a span of 2 

weeks and were observed daily. After completion of

 

Standard PHB 

 

 

Sample 1  
From the spectra, sample bands are observed similar 

with the standard spectra and according the results 

obtained by oliveria et al.., [19] in the regions of 1651.8 

cm
-1

 correspond to the stretching of the C=O where as a 

series of the intense bands located at 1150.00 cm

was found exactly similar with the standard spectra and 

correspond to the stretching of the C-O bond of the ester 

group. The sample bands were observed similar with the 
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Table - 1 

Biomass content 

Source Amount(gms) Source 

Colacasia 10 Aloe vera

Colacasia 10 Aloe vera

Ipomea batatus 10 Aloe vera

Ipomea batatus 10 Aloe vera

Ipomea batatus 10 Latex of Calatropis

Ipomea batatus 10 Latex of Calatropis

Colacasia 10 Latex of Calatropis

Colacasia 10 Latex of Calatropis

added in each of the container. And simultaneously, 

grams of Ipomea batatus was taken in each 

f them 10ml of latex 

extracted from Calatropis is added respectively. The above 

mentioned combinations were mixed well by the process 

The mixed samples 

were taken and were spread on a plate for the process of 

were allowed for sun drying for a span of 2 

After completion of 

drying, i.e complete absence of moisture in the samples, 

the plates were scrapped by the help of a spatula

powdered. The product was sent for FTIR analysis

 

III. RESULTS &
 

The FTIR results of the samples are observed and the 

peaks are compared with the standard PHB Peaks.

Figure - 1 

From the spectra, sample bands are observed similar 

with the standard spectra and according the results 

obtained by oliveria et al.., [19] in the regions of 1651.8 

correspond to the stretching of the C=O where as a 

series of the intense bands located at 1150.00 cm
-1

 which 

was found exactly similar with the standard spectra and 

O bond of the ester 

erved similar with the 

standard spectra and according to the results obtained 

Pandiyan et al.., [20] in the region of 665.90 cm

correspond to the presence of C=O, 2921.19 cm
1
(CH2CH2CH3), 1415.41 corresponding to ester carbonyl 

groups present in hydroxyl acids. Two peaks in the region 

of 1150.00 and 1651.8 cm
-1

 were exactly the same in the 

standard PHB, confirming the presence of PHB in the 

extracted PHB sample. 
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Aloe vera 

Aloe vera 

Aloe vera 

Aloe vera 

Latex of Calatropis 

Latex of Calatropis 

Latex of Calatropis 

Latex of Calatropis 

drying, i.e complete absence of moisture in the samples, 

pped by the help of a spatula and were 

powdered. The product was sent for FTIR analysis. 

 DISCUSSION 

samples are observed and the 

with the standard PHB Peaks. 

 

standard spectra and according to the results obtained 

Pandiyan et al.., [20] in the region of 665.90 cm
-1

 

correspond to the presence of C=O, 2921.19 cm
-

), 1415.41 corresponding to ester carbonyl 

acids. Two peaks in the region 

were exactly the same in the 

standard PHB, confirming the presence of PHB in the 
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Sample 2: 
From the spectra, sample bands are observed similar 

with the standard spectra and according to the results 

obtained by oliveria et al.., [19] in the regions of 1639.19 

cm
-1

 correspond to the stretching of the C=O where as a 

series of the intense bands located at 1155.14 cm

was found exactly similar with the standard spectra and 

correspond to the stretching of the C-O bond of the ester 

group. The sample bonds were observed similar with the 

 

Sample 3 
From the spectra, sample bands are observed similar 

with the standard spectra and according to the results 

obtained by oliveria et al.., [19] in the regions of 1651.01 

cm
-1

 correspond to the stretching of the C=O where as a 

series of the intense bands located at 1150.88 cm

was found exactly similar with the standard 

correspond to the stretching of the C-O bond of the ester 
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Figure - 2 

sample bands are observed similar 

with the standard spectra and according to the results 

obtained by oliveria et al.., [19] in the regions of 1639.19 

correspond to the stretching of the C=O where as a 

series of the intense bands located at 1155.14 cm
-1

 which 

was found exactly similar with the standard spectra and 

O bond of the ester 

group. The sample bonds were observed similar with the 

standard spectra and according to the results obtained 

Pandiyan et al.., [20] in the region of 3400.17 cm

corresponding to the presence of Hydroxyl (OH) group 

stretching, 2930.01 cm
-1

 (CH

corresponding to ester carbonyl groups present in hydroxyl 

acids. Two peaks in the region of 1155.14 cm

1639.19 cm
-1

 were exactly the same in the standard PHB, 

confirming the presence of PHB in the extracted PHB 

sample. 

 

Figure - 3 

From the spectra, sample bands are observed similar 

spectra and according to the results 

obtained by oliveria et al.., [19] in the regions of 1651.01 

correspond to the stretching of the C=O where as a 

series of the intense bands located at 1150.88 cm
-1

 which 

was found exactly similar with the standard spectra and 

O bond of the ester 

group. The sample bonds were observed similar with the 

standard spectra and according to the results obtained 

Pandiyan et al.., [20] in the region of 2915.73 cm

(CH2CH2CH3) , 1473.42 cm

carbonyl groups present in hydroxyl acids. Two peaks in 

the region of 1150.88 cm
-1

 and 1651.01 cm

the same in the standard PHB, confirming the presence of 

PHB in the extracted PHB sample.
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standard spectra and according to the results obtained 

n the region of 3400.17 cm
-1

 

corresponding to the presence of Hydroxyl (OH) group 

(CH2CH2CH3) , 1417.16 cm
-1

 

corresponding to ester carbonyl groups present in hydroxyl 

acids. Two peaks in the region of 1155.14 cm
-1

 and 

were exactly the same in the standard PHB, 

confirming the presence of PHB in the extracted PHB 

 

group. The sample bonds were observed similar with the 

standard spectra and according to the results obtained 

Pandiyan et al.., [20] in the region of 2915.73 cm
-1

 

m
-1

 corresponding to ester 

carbonyl groups present in hydroxyl acids. Two peaks in 

and 1651.01 cm
-1

 were exactly 

the same in the standard PHB, confirming the presence of 

PHB in the extracted PHB sample. 
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Sample 4: 
From the spectra, sample bands are observed similar 

with the standard spectra and according to the results 

obtained by oliveria et al.., [19] in the regions of 1650.97 

cm
-1

 correspond to the stretching of the C=O where as a 

series of the intense bands located at 1151.52 cm

was found exactly similar with the standard spectra and 

correspond to the stretching of the C-O bond of the ester 

 

Sample 5: 

From the spectra, sample bands are observed similar 

with the standard spectra and according to the results 

obtained by oliveria et al.., [19] in the regions of 1659.80 

cm
-1

 correspond to the stretching of the C=O where as a 

series of the intense bands located at 1150.82 cm

was found exactly similar with the standard 

correspond to the stretching of the C-O bond of the ester 

group. The sample bonds were observed similar with the 
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Figure - 4 

From the spectra, sample bands are observed similar 

with the standard spectra and according to the results 

obtained by oliveria et al.., [19] in the regions of 1650.97 

the C=O where as a 

series of the intense bands located at 1151.52 cm
-1

 which 

was found exactly similar with the standard spectra and 

O bond of the ester 

group. The sample bonds were observed similar with the 

standard spectra and according to the results obtained 

Pandiyan et al.., [20] in the region of 3326.26 cm

corresponding to the presence of Hydroxyl stretching[OH] 

, 2916.11 cm
-1

 (CH2CH2CH3). Two peaks in the region of 

1151.52 cm
-1

 and 1650.97 cm
-

the standard PHB, confirming the presence of PHB in the 

extracted PHB sample. 

 

Figure - 5 

From the spectra, sample bands are observed similar 

spectra and according to the results 

obtained by oliveria et al.., [19] in the regions of 1659.80 

correspond to the stretching of the C=O where as a 

series of the intense bands located at 1150.82 cm
-1

 which 

was found exactly similar with the standard spectra and 

O bond of the ester 

group. The sample bonds were observed similar with the 

standard spectra and according to the results obtained 

Pandiyan et al.., [20] in the region of 666.09 cm

corresponding to the C=O bond presence, 3574.06 cm

corresponding to the hydroxyl group stretching, 1405.75 

cm
-1

 corresponding to ester carbonyl groups present in 

hydroxyl acids. Two peaks in the region of 1150.82 cm

and 1659.80 cm
-1

 were exactly the same in the standard 

PHB, confirming the presence of PHB in the extracted 

PHB sample. 
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group. The sample bonds were observed similar with the 

pectra and according to the results obtained 

Pandiyan et al.., [20] in the region of 3326.26 cm
-1

 

corresponding to the presence of Hydroxyl stretching[OH] 

). Two peaks in the region of 
-1

 were exactly the same in 

the standard PHB, confirming the presence of PHB in the 

 

standard spectra and according to the results obtained 

Pandiyan et al.., [20] in the region of 666.09 cm
-1

 

bond presence, 3574.06 cm
-1

 

corresponding to the hydroxyl group stretching, 1405.75 

corresponding to ester carbonyl groups present in 

hydroxyl acids. Two peaks in the region of 1150.82 cm
-1

 

were exactly the same in the standard 

confirming the presence of PHB in the extracted 
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Sample 6: 
From the spectra, sample bands are observed similar 

with the standard spectra and according to the results 

obtained by oliveria et al.., [19] in the regions of 1660.21 

cm
-1

 correspond to the stretching of the C=O where as a 

series of the intense bands located at 1152.90 cm

was found exactly similar with the standard spectra and 

correspond to the stretching of the C-O bond of the ester 

group. The sample bonds were observed similar with the 

Sample 7: 
From the spectra, sample bands are observed similar 

with the standard spectra and according to the results 

obtained by oliveria et al.., [19] in the regions of 1639.10 

cm
-1

 correspond to the stretching of the C=O where as a 

series of the intense bands located at 1152.95 cm

was found exactly similar with the standard spectra and 

correspond to the stretching of the C-O bond of the ester 

group. The sample bonds were observed similar with the 
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Figure - 6 

 

From the spectra, sample bands are observed similar 

with the standard spectra and according to the results 

oliveria et al.., [19] in the regions of 1660.21 

correspond to the stretching of the C=O where as a 

series of the intense bands located at 1152.90 cm
-1

 which 

was found exactly similar with the standard spectra and 

O bond of the ester 

group. The sample bonds were observed similar with the 

standard spectra and according to the results obtained 

Pandiyan et al.., [20] in the region of 629.90 cm

corresponding to the C=O bond presence, 3574.18 cm

corresponding to the Hydroxyl stretching,  1414.91 cm

corresponding to ester carbonyl groups present in hydroxyl 

acids. Two peaks in the region of 1152.90 cm

1660.21 cm
-1

 were exactly the same in the standard PHB, 

confirming the presence of PHB in the extracted PHB 

sample. 

 

Figure - 7 

 

From the spectra, sample bands are observed similar 

with the standard spectra and according to the results 

obtained by oliveria et al.., [19] in the regions of 1639.10 

correspond to the stretching of the C=O where as a 

series of the intense bands located at 1152.95 cm
-1

 which 

was found exactly similar with the standard spectra and 

O bond of the ester 

erved similar with the 

standard spectra and according to the results obtained 

Pandiyan et al.., [20] in the region of 612.64 cm

corresponding to the C=O bond presence, 3403.18 cm

corresponding to the Hydroxyl stretching, 2934.35 cm

(CH2CH2CH3), 1407.18 cm
-1

carbonyl groups present in hydroxyl acids. Two peaks in 

the region of 1152.95 cm
-1

 and 1639.10 cm

the same in the standard PHB, confirming the presence of 

PHB in the extracted PHB sample.
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standard spectra and according to the results obtained 

Pandiyan et al.., [20] in the region of 629.90 cm
-1

 

corresponding to the C=O bond presence, 3574.18 cm
-1

 

Hydroxyl stretching,  1414.91 cm
-1

 

corresponding to ester carbonyl groups present in hydroxyl 

acids. Two peaks in the region of 1152.90 cm
-1

 and 

were exactly the same in the standard PHB, 

confirming the presence of PHB in the extracted PHB 

 

standard spectra and according to the results obtained 

Pandiyan et al.., [20] in the region of 612.64 cm
-1

 

corresponding to the C=O bond presence, 3403.18 cm
-1

 

corresponding to the Hydroxyl stretching, 2934.35 cm
-1

 
1
 corresponding to ester 

carbonyl groups present in hydroxyl acids. Two peaks in 

and 1639.10 cm
-1

 were exactly 

the same in the standard PHB, confirming the presence of 

PHB in the extracted PHB sample. 
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Sample 8: 
From the spectra, sample bands are observed similar 

with the standard spectra and according to the results 

obtained by oliveria et al.., [19] in the regions of 1639.68 

cm
-1

 correspond to the stretching of the C=O where as a 

series of the intense bands located at 1151.48 cm

was found exactly similar with the standard spectra and 

correspond to the stretching of the C-O bond of the ester 

group. The sample bonds were observed similar with the 

 

The above shown peaks are shown in the tabular form below

 C=O 

(stretching) cm
-1 

(Presence) cm

Sample 1 1651.8 1150.00

Sample 2 1639.19 1155.14

Sample 3 1651.01 1150.88

Sample 4 1650.97 1151.52

Sample 5 1659.80 1150.82

Sample 6 1660.21 1152.90

Sample 7 1639.10 1152.95

Sample 8 1639.68 1151.48
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Figure - 8 

 

From the spectra, sample bands are observed similar 

with the standard spectra and according to the results 

obtained by oliveria et al.., [19] in the regions of 1639.68 

correspond to the stretching of the C=O where as a 

series of the intense bands located at 1151.48 cm
-1

 which 

was found exactly similar with the standard spectra and 

O bond of the ester 

erved similar with the 

standard spectra and according to the results obtained 

Pandiyan et al.., [20] in the region of 629.86 cm

corresponding to the C=O bond presence, 3404.09 cm

corresponding to the Hydroxyl stretching,  1404.24 cm

corresponding to ester carbonyl groups present in hydroxyl 

acids. Two peaks in the region of 1151.48 cm

1639.68 cm
-1

 were exactly the same in the standard PHB, 

confirming the presence of PHB in the extracted PHB 

sample. 

 

Figure - 9 

above shown peaks are shown in the tabular form below 

Table 2 

C-O 

(Presence) cm
-1 

C=O 

(Presence) cm
-1 

Hydroxyl 

group cm
-1 

CH2CH

cm

1150.00 665.90 - 2921.19

1155.14 - 3400.17 2915.73

1150.88 762.74 - 2916.11

1151.52 - 3326.26 

1150.82 666.09 3574.06 

1152.90 629.90 3574.18 2934.35

1152.95 612.64 3403.18 

1151.48 629.86 3404.09 

International Journal of Agriculture Innovations and Research 

, ISSN (Online) 2319-1473 

 

standard spectra and according to the results obtained 

Pandiyan et al.., [20] in the region of 629.86 cm
-1

 

corresponding to the C=O bond presence, 3404.09 cm
-1

 

corresponding to the Hydroxyl stretching,  1404.24 cm
-1

 

ester carbonyl groups present in hydroxyl 

acids. Two peaks in the region of 1151.48 cm
-1

 and 

were exactly the same in the standard PHB, 

confirming the presence of PHB in the extracted PHB 

 

CH2CH3 

cm
-1 

Ester Carbonyl 

groups cm
-1 

2921.19 1415.41 

2915.73 1417.16 

2916.11 - 

- 1473.42 

- 1405.75 

2934.35 1414.91 

- 1407.18 

- 1404.24 
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IV. CONCLUSION 
 

The sources used here are a highly plasticity generating 

materials, so when combined under appropriate 

conditions, helped in the preparation of biodegradable 

biopolymers. The blends proportions have proved to be 

effective and when compared with the standard PHB the 

peaks corresponded with the samples. The latex blends 

have proved to be more effective when compared with the 

aloe vera starch blends. 
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