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With improvement in living standard in our country a Hand Wash is becoming a popular and 
important product. The special feature of Hand Wash has acidic pH 5-6 which match with our skin 
and Antimicrobial activity against several microorganisms. Liquid glucose also known as Corn 
Syrupis a fundamental ingredient in many food and industrial products it is a purified concentrated 
aqueous solution of nutritive saccharides obtained from starch. The quality of liquid glucose has a 
direct impact on the quality and performance of the finished product. In the present research work 
polymeric surfactant is prepared using liquid glucose and sorbitol. This polymeric surfactant is used 
in preparation of hand wash. The Antimicrobial Activity of our Hand Wash was tested against S. 
auerus and E. coli. The Minimum Inhibition Concentration is 0.125 mg for both type of micro-
organism. The hand wash prepared from liquid glucose polymer appears to have excellent microbial 
activity. 

 

 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 
 
 
 
 
 
 

 

INTRODUCTION  
 

Liquid glucose1 with molecular formula (C6H12O6)also known 
as Corn Syrup2is a fundamental ingredient in many food and 
industrial products it is a purified concentrated aqueous 
solution of nutritive saccharides obtained from starch. The 
solids are composed of various carbohydrates such as dextrose; 
maltose and higher saccharides, the different carbohydrate 
profiles compiled with various available solids levels give 
liquid glucose its unique functionalities. The main source of 
preparation of Liquid Glucose is Starch3.  
 
 
 
 
 
 
 
 
 
 
 
 

Plants store starch in different organs such as fruit, seeds, 
rhizomes and tubers to prepare starch for the next growing 
season. Main crops with high starch content are potatoes, 
maize, sorghum, wheat, rye, triticale, barley, peas, rice and 
tapioca. In most of the country starch is extracted from Cassava 
Root. 
 
 
 
 
 
 
 
 
 
 

 
The idea was to synthesis a polymer which can substitute 
conventional active material like Acid Slurry4, Alpha Olefin 
Sulphonate5 and Sodium Lauryl Ether Sulphonate. Various 
organic acids used in this polymer synthesis are Maleic 
Anhydride, Phthalic Anhydride, Oxalic Acid and Citric Acid. 
The polymers were prepared in Glass reactor of 2 liters 
capacity with heating and cooking ability. The cooking 
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schedule was established to get desired properties of the 
polymer.  
 

As a substitute of Acid Slurry, the polymer must give good 
foaming, surface tension reduction and cleaning properties. The 
samples were analyzed thoroughly for various physicochemical 
constants6-7 like acid value, viscosity, surface tension and % 
solid. Some selected samples were also analyzed by 
spectroscopic techniques8-9 like IR, NMR spectra. The IR and 
NMR studies indicate the presence of ester group, ether group, 
free OH group and free carboxylic acid group. All these groups 
contribute to surfactant properties. 
 

Experimental 
 

With improvement in living standard in our country a Hand 
Wash is becoming a popular and important product. The 
special feature of Hand Wash has acidic pH 5-6 which match 
with our skin and Antimicrobial activity against several 
microorganisms. For developing Hand Wash and Antimicrobial 
activity10-11 specifically only those combinations were preferred 
in which about 15-20% organic acid have been used. Citric and 
oxalic acid in the recipes will certainly help in developing a 
good Hand Wash. 
 

 For this preparation we have specifically selected polymer 
which contain appreciable amount of Citric Acid. The 
composition of polymer is mentioned in Table No. 1 from 
which hand wash is manufactured.  The composition of Hand 
Wash is given in Table No. 2.In all compositions 12% of 
selected polymer was incorporated. 2% Citric Acid was also 
used in the formulation to get the desired acidic pH. The other 
ingredients are common ingredients of Hand Wash.  
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
SLES = Sodium Lauryl Ether Sulphate (30% solid), SLS = 
Sodium Lauryl Sulphonate (100% solid), CMC = Carboxy 
Methyl Cellulose (20% solution) 

All the prepared samples have reasonable viscosity, color, 
clarity and excellent foaming properties. There is significant 
reduction in surface tension. All these results are comparable to 
commercial samples available in market, see Table No.3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Antimicrobial Activity of our Hand Wash was tested 
against S. auerus and E. coli. The Minimum Inhibition 
Concentration12 is 0.125 mg for both type of micro-organism. 
These results are not only comparable but better than most 
popular brands of Hand Wash available in market. Our polymer 
appears to have excellent microbial activity. The Table no. 4 
and 5given below shows the behavior of Hand Wash with 
microorganisms E. coli and S. aureus at different 
concentrations from 0.126 to 2 mg. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

It is cleared that the samples of Hand Wash prepared from 
polymers containing Liquid Glucose are comparable rather 
shows excellent results than the commercial one. The minimum 
inhibition concentration12 for all samples was 0.125 mg. 
Following are the images which show the inhibition zones at 
different concentrations of hand washes prepared from liquid 
glucose based polymers and commercial sample. In this both 
type of microorganisms i.e. E coli and S aureus are used for 
testing anti-bacterial activity.  CHW is abbreviation for 
commercial hand wash, HW1, HW2, HW3 and HW4 are 
abbreviations for hand wash 1, 2, 3 and 4. Plate No. 1 and 6 
shows inhibition zones for both type of microorganisms of 
commercial samples.  Plate No. 2, 3, 4, 5, 7 to 10 shows 
inhibition zones for both types of microorganism for hand wash 

Table No.1 Composition of Polymer Used For Preparation 
of Hand Wash 

 

Ingredient % 
by weight -- 
Batch No. 

Liquid 
Glucose 

70 % 
solids 

Glycerol 
90% 
solids 

Maleic 
Anhydride 

Citric 
Acid 

Oxalic 
Acid 

Sodium 
Meta 

Bisulphite 

B14 23.81 52.39 9.52 4.76 4.76 4.76 
B17 19.05 57.15 9.52 4.76 4.76 4.76 
B18 9.52 66.68 9.52 4.76 4.76 4.76 
B23 40 45 - 5 5 5 
B24 50 30 - 10 - 10 

 

Table No.2 Formulation of Hand Wash (% by weight) 
 

Name of Hand 
Wash 

Ingredients 

Hand 
Wash No. 

1 

Hand 
Wash No. 

2 

Hand 
Wash No. 

3 

Hand 
Wash No. 

4 

Hand 
Wash No. 

5 
Polymer B 14 = 12 B 17 = 12 B 18 = 12 B 23 = 12 B 24 = 12 

SLES 12 12 12 12 12 
Acid Slurry 6 6 6 6 6 

SLS 1 1 1 1 1 
Sodium 

Carbonate 
3 3 3 3 3 

Sodium 
Sulphate 

2 2 2 2 2 

Sorbitol 5 5 5 5 5 
Urea 2 2 2 2 2 
CMC 2 2 2 2 2 

Citric Acid 2 2 2 2 2 
Water 53 53 53 53 53 

 

Table No. 3 Physico-Chemical Properties of Hand Wash 
 

Properties---
Hand Wash 

No. 

Foam 
Height (in 
CC) (by 

Cylindrical 
method) 

(1% 
Solution) 

Viscosity 
(in 

Second) 
(by Ford 

Cup 
No.4) 

Density 
(gm/lit) 

Surface 
Tension (in 

dyne/cm) (by 
Stalagnometer)

pH 
Value 

(by 
Digital 

pH 
Meter) 

% 
Solid 
(%) 

HW No. 1 1000 235 1.0084 32.67 4.78 32.40 
HW No. 2 1000 275 1.0176 35.10 4.96 31.62 
HW No. 3 1000 253 1.0084 30.60 5.03 26.89 
HW No. 4 1000 205 1.0100 26.81 5.46 28.18 
HW No. 5 1000 265 1.0108 29.14 5.38 27.27 

Commercial 
Hand Wash 

700 405 1.0044 29.18 4.32 16.07 
 

Density of water = 0.99 gm/lit, Surface Tension of water = 72.8 dyne/cm 
 

Table No. 4 Analysis of antimicrobial activity of hand 
wash based on liquid glucose polymers for staphylococcus 

aureus (s. Aureus) 

Sample 
0.125 
mg 

0.25 
mg 

0.5 
mg 

1.0 
mg 

2.0 
mg 

MIC 
mg 

HW-1 6 8 12 14 19 0.125 
HW-2 5 10 14 17 21 0.125 
HW-3 3 9 14 16 18 0.125 
HW-4 9 11 14 18 20 0.125 

Commercial 4 8 9 11 11 0.125 
 

Table No. 5 Analysis of Antimicrobial Activity of Hand 
Wash Based On Liquid Glucose Polymers for Escherichia 

Coli (E.Coli) 
 

Sample 
0.125 
mg 

0.25 
mg 

0.5 
mg 

1.0 
mg 

2.0 
mg 

MIC 
mg 

HW-1 7 11 15 17 19 0.125 
HW-2 8 10 19 20 21 0.125 
HW-3 10 10 12 16 20 0.125 
HW-4 9 11 12 16 23 0.125 

Commercial 3 6 8 12 14 0.125 

 



  International Journal of Recent Scientific Research Vol. 7, Issue, 5, pp. 11274-11277, May, 2016 
 

 

11276 | P a g e  

no. 1 to 4. The hand wash synthesized from our novel polymer 
containing liquid glucose and glycerol with natural origin 
shows good results as compared to the commercial samples 
with petroleum or natural origin. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Plate No. 1 Inhibition Zone of Commercial Sample by E coli 
 

 
 

Plate No. 2 Inhibition Zones of HW 1 by E Coli 
 

 
 

Plate No. 3 Inhibition Zones of HW 2 by E Coli 
 

 
 

Plate No. 4 Inhibition Zones of HW 3 by E Coli       

 
 

Plate No. 5 Inhibition Zones of HW 4 by E Coli 
 

 
 

Plate No. 6 Inhibition Zones of Commercial Sample by S Aureus 
 

 
 

Plate No. 7 Inhibition Zones of HW 1 by S Aureus 

 
 

Plate No. 8 Inhibition Zones of HW 2 by S Aureus 
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RESULT AND DISCUSSION 
 

Table No.1 gives an idea about the selected polymer for 
preparation of Hand Wash. All the samples contain 4.76 to 
10% of citric acid. The composition of Hand Wash prepared 
from these selected polymers is given in Table No. 2. 
 

The physicochemical analysis of these Hand Wash shows that 
are comparable with commercial samples given in Table No. 3. 
This Hand Wash is tested for antimicrobial activity with 
commercial samples and it is seen that the behavior of our 
Hand Wash with both the microorganism is not even 
comparable but even better than commercial one. This 
conclusion is made from Table No. 4 and 5. From Plate No. 1 
to Plate No. 10, it shows the inhibition zones of samples of 
Hand Washes. 
 

CONCLUSION 
 

1. Polymers can be synthesized based mainly on liquid 
glucose and sorbitol with small portion of organic acid. 
The mole ratio, time of heating and catalyst has been 
standardized witch will give optimum performance like 
commercial one. 

 
 
 
 
 

2. Physicochemical and spectral analysis of polymers 
shows stability of polymers for commercial preparation. 

3. These samples use minimum quantity of petroleum 
based products and free from Sodium Tri Polyphosphate 
(STPP) so green to use. 

4. The polymeric surfactant formed from vegetable origin 
moves it towards eco-friendly environment.  

5. Use of citric acid in preparation of Hand Washes is 
beneficial.  

6. These samples of Hand Wash with high antimicrobial 
activity can be tried on pilot scale. 
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