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I. INTRODUCTION 
Textile materials are good carriers of various types of microorganisms and can cause health related 

problems to the wearer. Application of natural antimicrobial agents on textiles dates back to antiquity, when the 

ancient Egyptians used spices and herbs to preserve mummy wraps. Herbs were used to inhibit the growth of 

bacteria on textiles (Ammayappan and Jeyakodi Moses 2009). In order to protect the wearer from infection, 

textile fabrics can be finished with herbal antimicrobial agents.  Herbal antimicrobial finish is one of the special 

finishes which can be applied to the textile material in order to protect the skin of the wearer and the textile 

substrate itself. 

Wool is a natural fiber which contain natural pigments, waxes, pectin and protein (Keratin) that provide 

moisture, nutrients, oxygen and temperature for bacterial growth and multiplication (Ramachandran, et al. 

2004). The wool fibre surface is covered by a covalently-bonded fatty layer, being responsible for the 

hydrophobicity of wool. Protease which can catalyse the degradation of different component of wool fibre is the 

most common enzyme used for wool fabrics. Pre-treatment of wool fabric with enzyme leads to increase in 

hydrophilicity nature of the wool fibre and increased swelling in nature (Julia et al.1998). 

Aloe vera (Aloe barbadensis, Miller) belongs to the family Liliaceae and is known as "Lily of the 

Desert". The activity of Aloe vera inner gel against both Gram-positive and Gram-negative bacteria has been 

demonstrated by several different methods (Habeeb et al., 2007). Antibacterial and antifungal properties of Aloe 

vera can be exploited in applications for medical textiles such as bandages, sutures, bioactive textiles, etc. (Joshi 

et al., 2010). Based on the literature review, it was decided to apply the methanolic Aloe vera extract on wool 

fabric by pad-dry-cure method in two concentrations for assessment of antimicrobial activity. 

 

II. MATERIALS AND METHODS 

 

Pure wool fabric with plain weave (60 EPI and 58 PPI) and fabric weight 260 g /m2
 was used for 

antimicrobial finishing. Methanolic Aloe vera extraction was carried out by Maceration method (Mukherjee 

2002). To improve the exhaustion rate of extract, enzymatic treatment on wool fabric was given. Protease 

enzymatic scouring was carried out by following the optimized standard conditions (Kholiya et al., 2007).  

 Herbal antimicrobial finish was applied on wool fabric with methanolic Aloe vera leaf extract. Finish 

was applied on fabric by pad-dry-cure method. Initially, the samples were immersed in bath containing Aloe 

vera extract for thirty minutes. After this samples were taken out and  padded on a two-bowl pneumatic padding 

mangle at a pressure of 2.5 psi with two dips and nips to give a wet pick up of its maximum take up. The 

samples were dried at 80oC for 3 minutes and cured at 120oC for 2 minutes on a laboratory model curing 

chamber.  A post treatment was given with citric acid (fixing agent) at room temperature. The samples were 
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then again padded on a two-bowl pneumatic padding mangle at a pressure of 2.5 psi, dried at 80 °C and cured at 

120 °C. 

 Absorption rate of Aloe vera extract by the fabric was estimated by measuring the change in dry 

weights of the samples before and after the treatment.   

Add-on (%) = [(W2−W1)/W1] ×100 

Where W1   : weight of fabric before treatment (g) 

            W2           : weight of fabric after treatment (g) 

The microbial population (total colony forming units) of controlled and finished samples was 

determined quantitatively using AATCC-100 test method. Sample size taken for determination of bacterial 

population was 2”×2” .To access the bacterial count of samples, serial dilution (10-1, 10-2 and 10-3) was carried 

out and percent reduction was calculated. The durability of the treated wool fabric against repeated launderings 

was evaluated by washing all finished samples in the ‘Launder-o-meter’ by using standard ISO: 6330-1984E. 

The fabric samples were then subjected to bacterial testing and the bacterial growth was again analyzed. 

 

III. RESULTS AND DISCUSSION 

 

Table 1. Weight add-on percent of Aloe vera extract on wool fabric 
Application Method Conc. 

(g/l) 

Weight/unit area of wool (g/m2) 

  

Aloe vera treated grey fabric (AS2) Aloe vera treated scoured fabric (AS3) 

g/m2 Add-on percent g/m2 Add-on percent 

Pad-dry-cure method 3 272.00 4.35 270.65 4.63 

5 278.66 6.88 276.78 7.00 

C.D.   NS           3.70 5.57 

At 5.0 % level of significance      

* Control grey sample = 260.66 (g/m2),  Control scoured sample = 258.65 (g/m2) 

It is evident from the results obtained from table 1 when Aloe vera application was given with pad-dry-

cure method on grey wool fabric, then add on weight was 4.35 % with 3g/l which increased to 6.88 % with 5g/l 

concentration. But add on weight was attained 4.63 % when Aloe vera extract was applied on enzymatically 

scoured wool fabric with 3g/l concentration which increased to 7.00 % when the application was given with 5g/l 

concentration. 

It can be concluded from the data that as the concentration increased, add on percent also increased. 

This may be due to the reason that more amount of extract was attached in more concentrated solution. These 

findings are in accordance with Purwar (2005), reported that weight add-on percent increases with increase in 

concentration of neem bark extract.  Add on percent was also increased when treatment was given on 

enzymatically scoured fabric as compared to grey fabric. The results are supported by Feldtman and Mcphee 

(1964) reported that enzymes increase the absorbency of wool fiber. Ammayappan and Jeyakodi Moses (2009) 

also reported that enzyme treatment improves the finish add-on (%).  

 

Table. 2 Bacterial reduction of Aloe vera treated grey and scoured wool fabric by quantitative 

method: 
Application 

method 

Conc. 

(g/l) 

Bacterial reduction in Aloe vera treated wool fabric 

Aloe vera treated grey sample (AS2) Aloe vera treated scoured sample (AS3) 

Dilutions         10-2 10-3 10-4 Mean 

(102) 

Percent 

reduction 

10-2 10-3 10-4 Mean 

(101) 

Percent 

reduction 

Pad-dry-cure 3 118 16 3 15.93 86.50 21 Nil Nil 7.0 96.67 

5 100 19 1 10 90.00 13 Nil Nil 4.3 96.70 

Control  (S1) Confluent lawn of growth 

 

Table 2 shows that wool fabric treated Aloe vera extract was found to have good resistance to bacterial 

attack. It was observed that there was confluent lawn of growth in control sample. Percentage reduction was 

86.50 % with 3g/l which increased to 90.00 % with 5g/l Aloe vera extract, when treatment was given by pad-

dry-cure method. On the other hand, when Aloe vera extract was applied on enzymatically scoured wool fabric 

by the same method, the percentage reduction value increased in both concentrations (96.67% and 96.70%), as 

compared to the Aloe vera treated grey wool samples. 

 From the above observations, it can be concluded that Aloe vera treated scoured wool fabric samples 

showed very good percentage of bacterial reduction as compared to Aloe vera treated grey wool samples. It may 

be due to reason that enzymatic scouring remove the natural impurities and increase the absorption rate of 

antimicrobial agent. Ammayappan and Jeyakodi Moses (2007) supported the findings that pre-treated wool fibre 

with formic acid prior to Aloe vera and turmeric application  shows better antimicrobial activity as compared to 

untreated wool (without pre-treatment).  
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Table. 3 Efficacy of Aloe vera finish on wool fabric by pad-dry-cure method 
Treatments Aloe vera treated grey sample          (AS2) Aloe vera treated scoured sample       (AS3) 

Dilutions 10-2 10-3 10-4 Mean (102) Percent 

reduction 

10-2 10-3 10-4 Mean 

(101) 

Percent  

reduction 

Washing 

cycles 

(conc.) 

(g/l) 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

0 3 118 16 3 15.93 86.50 21 Nil Nil 7.0 96.67 

5 100 19 1 10 90.00 13 Nil Nil 4.3 96.70 

5 3 118 16 3 15.93 86.50 21 Nil Nil 7.0 96.67 

5 100 19 1 10 90.00 13 Nil Nil 4.3 96.70 

10 3 118 16 3 15.93 86.50 21 Nil Nil 7.0 96.67 

5 100 19 1 10 90.00 13 Nil Nil 4.3 96.70 

15 3 138 23 3 22.26 83.87 24 Nil Nil 8.0 96.67 

5 110 20 1 13.66 87.58 16 Nil Nil 5.3 96.69 

20 3 142 29 5 66.6 77.78 30 7 1 31.06 78.13 

5 113 27 2 54.3 76.38 23 4 1 19.43 82.81 

Control  

(S1) 

Confluent lawn of growth 

  

Effectiveness of Aloe vera treated wool fabric was assessed after different number of washing cycles 

and presented in table 3. When grey wool fabric treated with 3g/l and 5g/l concentration of Aloe vera extract, 

percentage bacterial reduction was found 86.50 and 90.00 % respectively. Percentage reduction value for Aloe 

vera treated grey wool fabric remained same up to 10 washing cycles. On 15 washing cycles, percentage 

bacterial reduction decreased and observed 83.87 % with 3g/l Aloe vera extract which increased to 87.58 % with 

5g/l Aloe vera treated sample. At the end of 20 washing cycles, percentage bacterial reduction value reached to 

77.78 % with 3g/l and 76.38 % with 5g/l Aloe vera treated grey wool fabric.  

 It was further indicated that when the Aloe vera treatment was given to enzymatically scoured wool 

fabric exceptionally good resistance to bacteria was found. When scoured wool fabric treated with 3g/l and 5g/l 

Aloe vera extract, percentage bacterial reduction was 96.67 % and 96.70% respectively. Efficacy of Aloe vera 

finish on scoured wool fabric was assessed after different number of washing cycles and found that treated 

samples have good resistance to bacterial attack up to 20 washing cycles.  On 20 washing cycles, percentage 

reduction value slightly decreased but still it was very good and observed 78.13% and 82.81 % for scoured wool 

fabric treated with 3g/l and 5g/l Aloe vera extracts respectively.  

 It can be concluded from the data presented in table 3 that very good wash durability of finish was 

observed even after 20 washing cycles. These findings are in accordance with the results reported by 

Ammayappan and Jeyakodi Moses (2009) that there were no bacterial and fungal growth in the finished fibrous 

substrates up to 20 washings and after 25 washings two bacterial and two fungal colonies were observed in 

wool/ rabbit hair substrate. Regarding the concentration of extract, as the concentration increases percentage 

bacterial reduction was also increased for Aloe vera treated grey wool sample, whereas in Aloe vera treated 

scoured wool fabric concentration did not affect the percentage bacterial reduction value up to 15 washing 

cycles. After 20 washing cycles % bacterial reduction increased as the concentration increased.  

 

IV. Conclusion 

 
The application of Aloe vera on scoured wool fabric showed very good antimicrobial activity than Aloe 

vera treated grey wool fabric. As the concentration of extract increased, weight add on percent also increased. 

Herbal antimicrobial agent used that is Aloe vera has been found effective against bacterial growth on wool 

fabric. Aloe vera finishing on pre-treated wool fabric was durable up to 20 washing cycles. Aloe vera extract is 

eco-friendly and give good effect to human skin in addition to value on wool fabric. 
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