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ABSTRACT 

Enzymes are the most important functional components of detergents contributing to development and improvement of 

commercial detergents. Laundry detergents principally comprise of four major classes of enzymes, viz., proteases, lipases, 

amylases, and cellulases. Each enzyme catalyses specific reactions on the stains,  thereby enhancing washing performance and 

efficacy of the detergent. The present research work is a laboratory exercise to explore the stain removing capacity and cleaning 

efficiency of locally available laundry detergents. This discussion aims at comparing different brands of detergents, containing 

various enzymes with known composition with those which do not contain enzymes having unknown composition.  

 

INDEX TERMS- Detergents, enzymes, stains, known composition, unknown composition, stain removing capacity 

 

I.INTRODUCTION  

Over the past four decades, enzymes have played an important role in the development and advancement of an array of detergent 

products. Before the advent of modern detergent formulations, soap and sodium carbonate were the major detergent ingredients, 

and the cleaning action in laundering could be credited to only the mechanical action [1]. In this direction, presently, enzymes 

have become the integral functional components in detergents contributing to efficient, mild eco friendly cleaning of laundry. 

Enzymes as are derived from renewable sources, prove to be environmentally safe and have garnered adequate attention in 

detergent industry [2].  

Laundry stains and dirt come in various forms including proteins, starches and lipids. The deliberate use of detergents in water at 

high temperatures along with vigorous mixing, removes most type of stains and dirt but leads to shortening of clothing life and 

other materials. Introduction of detergents with enzyme formulations have been a major breakthrough in detergent research and 

development [3]. Use of enzymes allows lower temperatures to be employed with shorter periods of agitation with only a 

preliminary period of soaking. Generally, enzyme detergents remove protein from clothes soiled with blood, milk, sweat, etc. far 

more effectively than non-enzyme detergents [4]. Among the enzymes, proteases have dominated the detergent market, whereas, 

there has been enhancement in employing amylases and lipases for the removal of starchy and fatty stains [5,6]. There has been a 

recent entry of cellulases, in the detergent market, and it’s mode of action is to directly act on the fabric rather than to degrade 

particular stains. Various patents too have been filed for various enzymes in detergents [7]. 

Enzymes have been used in surprisingly small amounts in most detergents encapsulated in dust-free granulates [8]. Once released 

from its granulated form, the enzyme must withstand pH values between 8.0 and 10.5 and must retain activity upto 60˚C. 

Microbial sources have contributed significantly to cheaper enzyme production. Several species of Bacillus effectively produce 

these enzymes, including proteases like Alcalase, from B. licheniformis, Esperase, from an alkalophilic strain of a B. licheniformis 

and Savinase, from an alkalophilic strain of B. amyloliquefaciens. B. licheniformis supply Maxatase, which works between 10-

65˚C and pH 7-10.5 [9,10]. Savinase and Esperase are active up to pH 11 and 12, respectively. Suitable enzyme formulations are 

been marketed by detergent manufacturers in powder as well as liquid forms for domestic use.In developed countries, the use of 

enzymes based detergent formulations has become very common [11]. Although, detergent industry is the largest industry with 

25-30% of total sales, research targeting the comparative analysis and efficacy of various detergent brands has rarely been 

published. 

With this background we have formulated our present research work to conduct a comparative study of different brands of 

detergents, containing various enzymes with those which do not contain enzymes.  

 

II. MATERIALS AND METHODS 

1. Detergents- The following detergents were used in order to identify their mode of action. 

They were further classified into two groups based upon their composition. 

(A). Detergents that contain enzymes (Brands) 

1. A1; 2. A2; 3. A3; 4. A4; 5. A5 

(B). Detergents with unknown composition (Brands) 

1. B1; 2. B2; 3. B3; 4. B4; 5. B5 

2. STAINS 

The stains employed while performing the experiment were- 

1. Pomegranate- The seeds of the fruit were taken and smashed on the cloth pieces to form the stain. 

2. Pickle- A homemade pickle was taken and applied to the cloth pieces. 

3. Ink- A standard quality ink was applied on to the cloth pieces and were dried. 

4. Peanut butter- A readymade peanut butter available in the market was applied on to the cloth pieces. 
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5. Vermillion (kumkum)-A packet of vermilion was mixed with some water to form a paste and was applied to the cloth 

pieces. 

6. Nail polish- A yellow color (any color of choice) nail polish was applied to the cloth pieces. 

7. Black dye- A black dye available in the market was mixed with water and the paste was applied to the cloth pieces. 

8. Egg yolk- Egg yolk from some eggs was collected and was applied on to the cloth pieces. 

9. Soy sauce- The soy sauce available in the market was applied to the cloth pieces. 

10. Grease- Grease was applied to the cloth pieces and dried. All the stained cloth pieces were dried completely before washing 

 

3.CLOTH 
The protocols followed for evaluating detergent performance were according to the methodology followed by [12,13]. A regular 

cloth piece (white) was taken and cut into uniform size (10cm x 10cm). A circle was drawn with a marker in order to differentiate 

the stained portion from the unstained portion. Various stains were applied on the cloth pieces in triplicates (Fig. 1). Stain 

removing capacity of different detergents was achieved by comparing the two categories of enzymes viz., (A) Detergents with 

enzymes and (B) Detergents with unknown composition. A total of 10 different controls were prepared by applying the stain on 

measured size of cloth. Beakers (200 ml) were taken and filled with 100mL of water. To each beaker 1 spatula of detergent 

(weighing, 1.20g approximately) was added and mixed thoroughly. The dried stained cloth pieces were soaked in the beakers for 

about 10 minutes (Fig. 2). After 10 minutes, the cloth pieces were handwashed, dried and preserved for observation (Fig. 3, 4) 

 

III. RESULTS AND DISCUSSION 

As depicted in Fig 5 and tables- 1.1, 1.2, 1.3, 1.4 and 1.5; the following observations were recorded for the detergents containing 

enzymes, indicating their stain removal efficiency-A1 detergent, exhibited 100% efficiency by removing 5 different stains, 95% 

of two stains, 90% of two different stains and least efficiency towards one stain. A2 detergent showed 100% efficiency by 

removing four different stains, 95% of two stains, 90%, 80%, 70%,50%, of other stains. A3 detergent was able to remove 100% 

egg yolk stain, 95%, 90% each of one stain respectively,80% of five stains,  75% of nail polish stain and 50% of Black dye stain. 

A4 detergent could remove two stains 100% efficiently, 95% of soy  sauce, 90% of four different stains, 85%, 60%, 50% one of 

each stain respectively.A5 detergent could remove five different stains 100% efficiently, 95% of one stain,90%, 85%, 80% of 

each one stain respectively. 

With regards to detergents with unknown composition, as shown in Fig 6 and tables- 2.1, 2.2, 2.3, 2.4 and 2.5, the following 

observations were recorded indicating their stain removal capacity- B1 detergent could effectively remove six different stains with 

100% efficiency, one  stain 90% efficiently, 80% of two stains, one stain upto 60%. B2 detergent could remove 100% efficiently 

three different stains, 95% , 90% of each two stains, 75%, 70%, 60% of each one stain respectively. B3 detergent could remove 

two different stains with 100% efficiency, 90% of two stains, 80% and 50% of three stains each respectively. B4 detergent could 

remove two stains 100%, 70%, 60% efficiently 95%, 90% , 75%, 50% of each one stain. B5 detergent could remove three stains 

100% effectively, 95%, 85%, 80%, 70%, 50% of one each stain respectively and 60% of two stains. 

Thus, A1 detergent was more effective than the other detergents with enzymes. It could remove most of the tough stains like nail 

polish, dye, ink, and pomegranate with 100% efficiency which other detergents could not remove. Whereas, among the detergents 

of unknown composition, B1 was found to be effective as it could remove most of the stains like pomegranate, peanut butter, 

Vermillion (kumkum), egg yolk, soya sauce and grease 100% effectively. 

Experiments with locally available detergents targeting their stability and compatibility with various enzymes have been 

conducted by several researchers [9,10, 11, 12, 13]. Our results were in complete agreement with observations of other 

researchers. 

 

Future prospects 

Although, enzymes in detergents have provided new developments in detergent industries. Still, there is a requirement for 

environmentally safe laundry detergents with smaller quantities of organic and inorganic chemical ingredients. In addition to this 

core research into detergents with lesser requirement of water, energy and maximal washing performance at lower temperatures 

would lead to development of effective, laundry detergents. We need to explore eco-friendly alternatives which can be employed 

in cleaning the laundry efficiently without the use of hazardous and toxic chemicals. 

 

  

http://www.jetir.org/


© 2018 JETIR  November 2018, Volume 5, Issue 11                               www.jetir.org  (ISSN-2349-5162) 

JETIR1811533 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 235 

 

 

Table 1.1 STAIN REMOVING CAPACITY OF A1 DETERGENT 

 

 

 

 

 

Table 1.2 STAIN REMOVING CAPACITY OF A2 DETERGENT 

 

 

A2 

DETERGENT 

% of stain removed Stain applied 

100% Pomegranate, egg yolk, soy sauce, Grease 

95% 

90% 

Peanut butter, vermillion 

Nail polish 

80% 

70% 

50% 

Black dye 

Pickle 

Ink 

 

Table 1.3 STAIN REMOVING CAPACITY OF A3DETERGENT 

 

 

 

 

 

 

A1 

DETERGENT 

 

% of stain removed Stain applied 

100% Pomegranate, peanut butter, Vermillion, egg yolk, soy 

sauce 

95% Pickle, Grease 

90% Nail polish, Black dye 

70% Ink 

 

 

A3 

DETERGENT 

% of stain removed Stain applied 

100% Egg yolk 

95% 

90% 

Soy sauce 

Peanut butter 

80% 

75% 

50% 

Pomegranate, pickle, Ink, vermilion, Grease 

Nail polish 

Black dye 
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Table 1.4 STAIN REMOVING CAPACITY OF A4  DETERGENT 

 

 

 

 

 

 

Table1.5 STAIN REMOVING CAPACITY OF A5  DETERGENT 

 

 

 

 

 

 

Table 2.1 STAIN REMOVING CAPACITY OF B1 DETERGENT 

 

 

 

 

 

 

Table 2.2 STAIN REMOVING CAPACITY OF B2 DETERGENT 

 

 

 

B2 

DETERGENT 

% of stain removed Stain applied 

100% Peanut butter, egg yolk, soy sauce 

95% Grease, pomegranate 

90% Pickle, vermilion 

75% 

70% 

60% 

Nail polish 

Black dye 

Ink 

 

Table 2.3 STAIN REMOVING CAPACITY OF B3 DETERGENT 

 

 

B3  DETERGENT 

% of stain removed Stain applied 

100% Egg yolk, soy sauce 

90% Peanut butter, grease 

80% Pomegranate, pickle, vermilion 

50% Ink, nail polish, black dye 

 

 

 

 

 

A4 DETERGENT 

% of stain removed Stain applied 

100% Peanut butter, egg yolk 

95% Soy sauce 

90% Pomegranate, pickle, ink, vermilion 

85% 

60% 

50% 

Grease 

Black dye 

Nail polish 

 

 

 

A5 

DETERGENT 

% of stain removed Stain applied 

100% Pickle, peanut butter, egg yolk, soy sauce 

95% 

90% 

Vermilion ,pomegranate 

Grease 

85% 

80% 

60% 

Black dye 

Nail polish 

Ink 

 

 

B1 

DETERGENT 

% of stain removed Stain applied 

100% Pomegranate, peanut butter, vermilion , egg yolk, soy 

sauce, grease 

90% Pickle 

80% 

60% 

Nail polish, black dye 

Ink 
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Table 2.4 STAIN REMOVING CAPACITY OF B4 DETERGENT 

 

 

 

 

 

 

 

 

Table 2.5 STAIN REMOVING CAPACITY OF B5 DETERGEN 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B4 

DETERGENT 

% of stain removed Stain applied 

100% Egg yolk, soy sauce 

95% 

90% 

Peanut butter 

Grease 

75% 

70% 

Vermilion 

Pomegranate, pickle 

60% Nail polish, black dye 

50% Ink 

 

 

 

B5  

DETERGENT 

% of stain removed Stain applied 

100% Egg yolk, soy sauce, grease 

95% Peanut butter 

85% 

80% 

70% 

60% 

Pickle 

Pomegranate 

Nail polish 

Vermilion, Black dye 

50% Ink 
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Fig. 5 STAIN REMOVING CAPACITY OF DETERGENTS WITH ENZYMES 

 

Fig. 6 STAIN REMOVING CAPACITY OF DETERGENTS WITH ENZYMES 

Stains -:1-Pomegranate juice, 2-Pickle, 3-Ink, 4-Peanut, 5-Vermilion. 6-Nail polish, 7- Black dye, 8-Egg yolk, 9-Soy sauce, 

10-Grease 
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