
International Journal of Pharma Research & Review, Feb 2015; 4(2):16-20                            ISSN: 2278-6074 

Anil Kumar Agarwal et.al, IJPRR 2015; 4(2)                                                                                                  16 

Research Article 

 

Isolation of Pectin from Emblica officinalis & Linum unitatissimum using 
Microwave Assisted Extraction Technique and Compare with Conventional 
Extraction Method  
 
*Anil Kumar Agarwal1, Pradeep Goyal1, Lakashminarasimhaiah1, Praveen Goyal2, Prashant Desai2, 
G. K. Singh2  
 
1. Department of Pharmacognosy, Goenka College of Pharmacy,  NH-11, P.O. - Khuri Bari, Lachhmangarh, 

Sikar, Rajasthan-332313, India.  
2. Department of Pharmacognosy, Lachoo Memorial College of Science and Technology (Pharmacy Wing), 

Sector-A, Shastri Nagar, Jodhpur, Rajasthan-342001, India. 

ABSTRACT 
Recent studies indicate that microwave assisted extraction technique for extraction of constituents from 
plant material is good alternative to conventional extraction method. A microwave assisted extraction 
technique was developed to optimize the extraction and isolation of pectin from several commonly used 
plant sources. Aqueous extract from two plants containing pectin like Emblica officinalis and Linum 
unitatissimum were prepared by using conventional and microwave method. The yields obtained by 
microwave extraction were found to be higher than conventional extraction method. The optimization of 
microwave irradiation was carried out at several intensities and for different time periods.  Microwave 
extraction at 140w intensity and 10 minute heating period produces higher yield of pectin when 
compared to 1hr conventional heating in both two plant sources used. The yield of pectin from Emblica 
officinalis and Linum unitatissimum by microwave method was found to be 8.88% and 1.49% more than 
obtained by conventional method, respectively at 140w intensity for 10 minute. However at higher 
intensity and more duration of time involve lesser yield as compared to 140w intensity and 10 minute 
duration of heating. This indicates that an appropriate intensity and suitable time period gives the better 
yield of product by microwave irradiation method. More time duration and higher intensity may also 
degrade the product or cause charring of the product.  Product obtained by both methods was similar 
nature in physical and chemical properties. The developed microwave procedure can be used successfully 
in commercial and routine laboratory for the isolation of pectin. 
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_________________________________________________________________________________________________________________________ 
INTRODUCTION 
Extraction is one of the most crucial points in 
the analytical chain in the effort of achieving 
a complete recovery of target compounds 
[1,2]. Recently; microwave energy is being 
used for extraction of phyto-constituents 
from plants. Microwave extraction follows 
the same principle as maceration or 
percolation but the speed of breaking up of 
plant cells and plant tissue is much higher. 
The reduced processing time is an economic 
advantage and also there is less risk of 
decomposition or disintegration and 
oxidation of valuable plant constituents [3,4].  

 
The penetrations of microwave into plant 
tissue depend very much on dielectric 
property of the plant material. The resistant 
to penetration is different for each plant 
material. In general it can be said that the 
energy density required for dense material 
like bark, root is higher than for leaves. The 
microwave consists of a number of 
irradiation chambers in order to manipulate 
the required energy. The energy requirement 
can be controlled much well easily when it is 
compared with conventional thermal energy 
[4]. 
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The technique used for extraction since 
decades have the limitation of requiring 
longer extraction time, large solvent volume 
and cause degradation of thermolabile 
compounds. Microwave method require less 
solvent volume, give high and fast extraction 
performance and offer protection to 
thermolabile constituents. It is one of the 
simple, fast, clean, ecofriendly and efficient 
methods. It is economic in saving energy, fuel 
and electricity. A very short time and better 
yield of products are the main advantage of 
microwave heating. A great deal of work is 
required to standardized experimental 
procedure using the technique [4-7]. 
Today the whole world is turning towards 
finding suitable attention for the synthetic 
compounds used in pharmaceutical 
industries from natural resources. The 
synthetic polymer used as excipients suffer 
from many disadvantage such as high cost, 
toxicity non-biodegradable and environ-
mental pollution causes during the synthesis 
[8,9].  
Natural polymers like pectin are nontoxic, 
biocompatible and easy to isolate & 
purification. They are biodegradable and will 
not cause environmental pollution. They are 
found as common ingredient in cosmetic, 
food and nonfood industries. They are used 
as binding,  thickening, emulsifying, 
suspending and stabilizing agents in 
pharmaceutical industries and used as 
material for sustain release of drugs because 
of their non-toxicity, low cost and free 
availability [8-10]. 
Conventionally, pectin is isolated by heating 
for 1hr in aqueous solvents. In order to 
reduce the duration, isolation of pectin from 
Emblica officinalis and Linum unitatissimum 
were done by using microwave assisted 
extraction method. 
MATERIAL AND METHODS: 
Material and Reagents:  
Plant Sources-Dried fruits of Emblica 
officinalis belonging to family Euphorbiaceae 
and dried ripe seeds of Linum unitatissimum, 
Linaceae were collected and authenticated 
by Botanical Survey of India, Jodhpur. 
Methods: 
Isolation of pectin by Conventional 
procedure: 
Dried fruits of Emblica officinalis and seeds of 
Linum unitatissimum were reduced to coarse 

powder (25gm) and soaked in 200ml of 
distilled water for 2 hrs in a 1000ml beaker 
separately. It was adjusted to pH 4.5 with 
tartaric acid solution (10%) and boiled 
under reflux for one hr with occasional 
stirring. It was filtered while hot and filtrate 
was allowed to cool and poured into a beaker 
containing acetone (600ml) to precipitate 
out the pectin. It was filtered using a cotton 
cloth and washed with acetone to make the 
pectin free from acidic ions. Pectin thus 
obtained was completely dried in an 
incubator at 37°C, then it powered and 
weighed. It was subjected to chemical test to 
confirm its identity [11]. 
 

               
Fig: I Emblica officinalis                                             

 
Fig: II Linum unitatissimum 
Chemical Reagents: Acetone, Tartaric acid  
 
Isolation of Pectin by Microwave 
Procedure: 
Dried fruit of Emblica officinalis and seeds of 
Linum unitatissimum were reduced to coarse 
powder (25gm) and soaked in 200ml of 
distilled water for 2 hrs in a 1000ml of 
beaker. It was adjusted to pH 4.5 with 
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tartaric acid solution (10%) and kept in a 
microwave oven along with a glass tube or 
porcelain particles inside to avoid bumping. 
It was subjected to microwave irradiation at 
different intensities and different time 
periods. A particular intensity was selected 
at which maximum yield was obtained 
(140w intensity). Then it was subjected to 
140w intensity for different time periods 
(10, 15, 20, 25, 30, minutes). The maximum 
yield obtained when the material was 
irradiating at 140w intensity for 10 minutes. 
Then it was processed in a similar way as 
explained in conventional procedure, 
weighed the yield and chemical test were 
performed. 
The experiment was repeated several times 
using various intensities and different 
duration as shown in (Table No-1&2). In 
each case the yield was calculated. Emblica 
officinalis fruit and Linum unitatissimum 
seeds gave highest yield at 140W intensity 
when irradiate for a duration of 10 minutes 
[11]. 
RESULT AND DISCUSSION 
The yields obtained by the microwave 
assisted extraction procedure for both plants 
were found to be higher than conventional 
extraction. Pectin isolated by the both 
method were found to be identical in nature 
and gave positive results on the basis of 
physical characters and chemical tests. The 
color of these extract was also found to be 
same. Using Emblica officinalis fruit and 
Linum unitatissimum seeds for isolation of 
pectin, microwave standardization was 
carried out at several intensity and duration 
(Table-1&2). By using 140w intensity and 10 
minute heating duration, 8.88% and 1.49 
increases in the yield of pectin from Emblica 
officinalis and Linum unitatissimum obtained, 
respectively by microwave irradiation 
method as compared to conventional heating 
method. However at higher intensity and 
more duration of time involve lesser yield as 
compared to 140w intensity and 10 minute 
duration of heating. This indicates that an 
appropriate intensity and suitable time 
period gives the better yield of product by 
microwave irradiation method. More time 
duration and higher intensity may also 
degrade the product or cause charring of the 
product. Thus both the selected plant 
sources produced high yield of pectin in 

shorter duration by the developed 
microwave method when compared to 
conventional method. 
In recent years, modern technique as 
microwave is effectively being used for 
extraction of phyto constituents from plant 
material. Conventional techniques for the 
extraction of active constituents are time and 
solvent consuming. Ways to minimize the 
consumption of energy and developing 
efficient isolation and purification process of 
utmost global importance today.  
CONCLUSION 
In the present study, a microwave method 
for rapid extraction of pectin from different 
plant sources has been optimized. In 
conclusion, the microwave extraction under 
specific condition of selected plants material 
showed higher yield when compared to 
conventional extraction [6,11]. The result 
indicates that the developed microwave 
procedure could be used for extraction of 
phyto-constituents, without loosing their 
activity. The developed microwave 
procedure can be used successfully in 
commercial and routine laboratory practice 
for isolation of pectin. 
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Table 1: Optimization of Microwave Assisted Extraction Technique for isolation of Pectin from Emblica officinalis and Linum unitatissimum by using constant time 
and varying intensity  

 
Table 2: Optimization of Microwave Assisted Extraction Technique for isolation of Pectin from Emblica officinalis and Linum unitatissimum by using 
constant intensity and varying time 

 
Emblica officinalis 

 
Linum unitatissimum 

S. No Method Intensity Duration Yield 
(gm) 

% 
Yield 

% Increase  
Yield in 
comparison 
 to 
Conventional 

S. No Method Intensity Duration Yield 
(gm) 

% 
Yield 

% Increase 
Yield in 
comparison 
 to 
Conventional 

A Conventional - 1h 3.94 15.76 - A Conventional - 1h 4.70 18.80 - 
B  

 
Microwave 

     B  
Microwave 

     
1 140 10min 4.29 17.16 8.88% 1 140 10min 4.77 19.08 1.49% 
2 140 15min 2.00 8.00 - 2 140 15min 1.92 7.68 - 
3 140 20min 1.91 7.64 - 3 140 20min 2.14 8.56 - 
4 140 25min 1.49 5.96 - 4 140 25min 2.62 10.48 - 
5 140 30min 1.51 6.04 - 5 140 30min 1.76 7.04 - 

 
Emblica officinalis 

 
Linum unitatissimum 

S. 
No 

Method Intensity Duration Yield 
(gm) 

% 
Yield 

% Increase 
Yield in 
comparison 
 to 
Conventional 

S. 
No 

Method Intensity Duration Yield 
(gm) 

% 
Yield 

% Increase 
Yield in 
comparison 
 to 
Conventional 

A Conventional - 1h 3.94 15.76 - A Conventional - 1h 4.70 18.80 - 

B  
 

Microwave 

     B  
 

Microwave 

     

1 140 10min 4.29 17.16 8.88% 1 140 10min 4.77 19.08 1.49% 

2 280 10min 1.82 7.28 - 2 280 10min 2.33 9.32 - 

3 350 10min 2.71 10.84 - 3 350 10min 3.58 14.32 - 

4 455 10min 2.37 9.48 - 4 455 10min 3.43 13.72 - 
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