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Abstract 

“Go Green”. Printing with natural dye is still 

in its primary stage due the problem of dye 

extraction, requirement of mordants, light 

shades, fastness properties and uneven prints. 

Whereas printing with Natural Thickening 

agent is still need to focus on due to the 

reason of environmental pollution from the 

effluent and waste from the synthetic 

thickening and binding agents. Keeping in 

view the importance of eco-textiles and their 

increasing demand in national and 

international market this study was made to 

get even prints with bright shades using 

screen and block printing by both the 

Premordanting and simultaneous mordanting 

techniques along with Gum Arabic as natural 

thickening agent. Aluminium potassium 

sulphate and ferrous sulphate mordants were 

used during the preparation of printing paste 

for the colour variation. Visual evaluation of 

the printed samples on the basis of prints and  

 

 

 

 

 

 

evaluation of colourfastness properties were 

also carried out. Very good to good block 

and screen prints were obtained with gum 

arabic as thickening agent. Colour fastness 

results related to sunlight, washing, crocking, 

pressing and perspiration showed good 

results. 

Keywords: Natural Dyes | Natural 
Thickening agents | Gum Arabic | Marigold 
flower 

Introduction 

Nature is full of fascinating colours without 

which life would have been dull and 

monotonous. In every civilization from 

remote ages to the present day, the art of 

dyeing and printing has played an important 

part in adding beauty to the world and makes 

an important contribution to fabric 

decoration. Dyeing and printing are the name 

given to the processes by which a 

comparatively permanent colour is imparted 

to certain bodies of which the most important 

are the textile fiber. 

Primitive people have been endeavouring to 

add colour to the world around them. 

Primitive dyeing technique includes stamping 
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plants to fabric or rubbing crushed plants 

pigments on to the cloth. The first dyes used 

by the primitive people were most probably 

water soluble natural dyes which were 

obtained from plant (vegetable), insect and 

mineral sources. A greater grasp over the use 

of colours came with the development of 

dyes from minerals and the discovery of 

mordants. Every colour had its own 

significance, and the design whether 

mythological or natural, human or floral, has 

its hidden meaning. 

The tradition of using natural dyes could only 

survive only in certain isolated pockets. As 

the use of natural dyes declined tremendously 

because of existing natural dyes failed to 

fulfill the demand of the market. Presently, 

there is an excessive use of synthetic dyes, 

estimated at around one crore tonnes per 

annum, the production and application of 

which release vast amounts of waste and 

unfixed colourants, causing serious health 

hazards and disturbing eco-balance of nature.  

Textile printing is a term which is used to 

indicate the patterning of cloth by means of 

printing, dyeing or painting. Printing of 

fabric requires a thickening agent, which is 

used to make the varying thickness of the 

printing material. The viscosity of the 

printing paste can be increased or decreased 

by varying the amount of thickener. Printing 

also requires highly specialized equipments, 

materials, knowledge and a lot of aesthetic 

ability in order to achieve the desired effect. 

A printed fabric can be produced by a wide 

variety of methods like stencil printing, block 

printing, screen printing, roller printing, resist 

printing, etc. textile printing has evolved 

itself over the course of last century in a very 

systematic and scientific way. This evolution 

has aimed at developing new dyestuffs and 

simplifying methods of applications yielding 

prints having a fastness of high standard. 

Some of these require expensive equipments 

and other require a very simple outlay. All 

these methods represent the means of 

transferring the creative talent of the designer 

to the fabric.  

Among all the printing techniques, screen 

printing and block printing are the most 

important industrially and commercially. 

Both are used for short runs, sample printing. 

Both printing methods are a means of hand 

printing, which was the first stage in the 

transference of design to the fabric. Block 

printing is quite an old practice, about 3000 

B.C and has been in use in India from time 

immemorial, but now has been replaced 

commercially by screen printing, since the 

latter process can produce, the same effect 

and print much larger area than can be 

printed with blocks.  

Thickeners used in textile printing are high 

molecular weight compounds giving viscous 

paste in water. These impact stickiness and 

plasticity to the printing paste so that it can 

be applied to fabric surface without spreading 

and capable of maintaining the design 

outlines even under high pressure. 

A thickener that is made artificially is 

Synthetic thickener they are typically 

designed to offer high viscosity at low 

concentrations, high yield value, shear 

thinning, stability, integrity over a wide 

temperature range, and ease of use. They are 

efficient at only 1-3% concentration level 

while approximately 10% of the natural 

thickener is needed to give the required 
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viscosity in the print paste. Other advantage 

of synthetic thickeners include rapid make-up 

since they require no waiting for hydration to 

occur, sharp boundaries, and controlled 

penetration which usually provides colour 

value and levelness. 

Common use of synthetic fibers and 

chemicals in textile industry and old 

technologies will cause rapid pollution to 

earth and serious ecological problems in 

future. Recently, a number of commercial 

dyers and small textile export houses have 

started looking at the possibilities of using 

natural dyes for regular basis dyeing and 

printing of textiles to overcome 

environmental pollution caused by the 

synthetic dyes. Keeping in view the above 

facts the study has taken up with the 

following objectives:- 

Aims and objectives 

 Selection of raw material for the 

extraction of natural dye. 

 Preparation of the printing paste with 

Gum Arabic. 

 Printing of cotton and silk fabric using 

Block and Screen.  

 Evaluation of the printed fabric. 

Methodology 

Selection and extraction of dye from 

selected raw material: Dye from many 

natural sources was extracted i.e., Ashoka 

leaves, madder, hibiscus flowers, onion peel, 

pomegranate rind and marigold flower. Dyes 

extracted from other sources are suitable for 

dyeing and printing with light shades 

whereas a dark colour was required for the 

printing. Madder roots were very expensive 

as it also gives darker shades i.e. Marigold 

flower was selected for the printing process 

due to availability in plenty. They are 

collected from the temples and marriage 

halls. The collected material was dried, 

soaked overnight in water. Dye was extracted 

following the standardized parameter. Dye 

material concentration – 6g/100ml of water 

boiled for 45 minutes and the solution was 

stirred frequently. After removal from beaker 

solution was strained through muslin cloth. 

The extracted solution was heated in order to 

make it concentrated to 7.5ml suitable for 

making printed paste. 

Preparation of fabric: Cotton and Silk 

fabrics were soaked overnight in detergent 

and mild detergent respectively. Then they 

were washed thoroughly with water and dried 

in shade.  

Selection of suitable mordants and 

mordanting techniques of fabric: Pre-

mordanting and Simultaneous mordanting 

techniques were selected for the study. A 5% 

Solution of Aluminium Potassium Sulphate 

was prepared. The mordanting was carried 

out keeping the material to liquor ratio of 

1:30 at room temperature. After mordanting 

the fabric was squeezed and air dried.  

For simultaneous mordanting Ferrous 

Sulphate and Aluminium potassium sulphate 

was added into the printing paste itself 

respectively taking 5% solution. Pre- 

mordanting of fabric was done with 

Aluminium potassium sulphate on the other 

hand simultaneous mordanting was carried 

out with both Aluminium potassium sulphate 

and ferrous sulphate on Cotton and Silk. 

Preparation of printing paste: Thickening 

agents were added gradually to the dye 

concentrate to make the consistency of 
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printing paste suitable for printing with Block 

and Screen. To obtain the suitable paste, the 

thickening agent was added into the 

concentrated dye extract. 

To attain the suitable paste, the thickening 

agent was poured into the dye slowly and 

mixed well.  It was stirred vigorously to 

produce a uniform printing paste. 

Printing of fabric Samples: Block and 

Screen printing was done on both Silk and 

Cotton fabric with Marigold dye and gum 

arabic as thickening agent. 

Testing of the physical properties of the 

printed samples 

 Fabric thickness: ISI (IS: 7702 - 1975) 

 Crease recovery: ISI (IS: 4681 - 1968) 

 Bending Length test: ISI (IS: 6490 - 

1971) 

Evaluation of colourfastness of printed 

samples- 

 Colourfastness to sunlight: It was tested 

as per the test method IS: 686-1985. 

 Colourfastness to washing: The samples 

were evaluated for washing fastness, 

washing was done as per IS: 3361-1979 

method and evaluation was done with the 

help of grey scale. 

 Colourfastness to Crocking: The 

fastness against crocking was carried out 

according to IS: 766 – 1988 method. 

 Colourfastness to pressing- 

Preparation of test specimen- This is of 

great importance especially for the material 

meant for apparel purpose. For wet and dry 

pressing specimen of same size 2” x4” was 

cut from the printed fabric. They then 

sandwiched to white cotton fabric and 

stitched from 2 sides. 

Procedure-For Dry pressing, a hot iron was 

placed on each of the composite specimen for 

20seconds. Later the white piece was 

checked for staining and printed sample for 

colour change using grey scale. 

For wet pressing the sample of same size 

were put in the beaker and rinsed properly, 

then a hot iron was placed on the specimen. 

Five readings were taken from each sample. 

 Colourfastness to artificial perspiration 

- It was tested as per the test method IS: 

971 – 1983. 

Grade Color change Staining Colourfastness 
5 No change in colour No Stain Excellent 

4- 4/5 Slight Change Slight Stain Good 
3- 3/4 Noticeable Change Noticeable Stain Moderate 
2- 2/3 Considerable Change Considerable Stain Poor 

1 Maximum change in Colour Heavily Stain Very Poor 
  Table 1: Grades of colour change and staining 

 

Results and Discussion 

Optimized concentration of Thickening 

agent 

The following quantity of the thickening 

agent was found to be optimum for preparing 

printing paste. 

 

Results of Visual Evaluation Test 

It is clear from the above table that the print 

qualities like sharpness of lines, uniformity 

of prints and clearity of background are good 

in the sample printed with Gum arabic 

irrespective of mordants, mordanting 

techniques and printing techniques. 
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Cotton Samples Printed With Gum Arabic 
MORDANT BLOCK PRINTED SCREEN PRINTED 
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Potassium 
Sulphate 

  

  
 
 
 
 
 
 
 

Ferrous 
Sulphate 

Cotton Samples Printed With Gum Arabic 
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Thickening agents Concentration in dye solution 
Gum Arabic 12 gm/100 ml 

Table 2: Optimized concentration of Thickening agent 

 

Thickening 
Agents 

Mordants Printing 
Techniques 

Sharpness of lines (%) Uniformity of prints (%) Clearity of background (%)
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

 
Gum Arabic 

Alum  Screen  0.0 0.0 43.3 36.7 20.0 0.0 13.3 46.7 33.3 6.7 0.0 3.3 33.3 56.7 6.7
Block  3.3 13.3 36.7 30.0 16.7 3.3 13.3 20.0 46.7 16.7 0.0 23.3 50.0 13.3 13.3

Ferrous  Screen  0.0 3.3 10.0 50.0 36.7 0.0 6.7 26.7 36.7 30.0 0.0 3.3 36.7 36.7 23.3
Block  0.0 16.7 13.3 46.7 23.3 3.3 10.0 46.7 33.3 6.7 0.0 0.0 40.0 36.7 23.3

    Table 3: Visual evaluation of cotton printed samples 

It is clear from the above table that the print qualities like sharpness of lines, uniformity of prints 

and clearity of background are good in the sample printed with Gum arabic irrespective of 

mordants, mordanting techniques and printing techniques. 

Thickening 
Agents 

Mordants Printing 
Techniques 

Sharpness of lines (%) Uniformity of prints (%) Clearity of background (%)

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

 

Gum Arabic 

Alum  Screen  0.0 6.7 23.3 46.7 23.3 3.3 6.7 50.0 30.0 10.0 0.0 3.3 36.7 50.0 10.0

Block  6.7 0.0 46.7 36.7 10.0 0.0 10.0 36.7 30.0 23.3 0.0 16.7 20.0 53.3 10.0

Ferrous  Screen  0.0 10.0 23.3 50.0 16.7 0.0 3.3 26.7 56.7 13.3 0.0 6.7 56.7 26.7 10.0

Block  0.0 0.0 30.0 43.3 26.7 0.0 0.0 46.7 40.0 13.3 0.0 0.0 33.3 46.7 20.0

    Table 4: Visual evaluation of silk printed samples 

It is clear from the above table that the print qualities like sharpness of lines, uniformity of prints 

and clearity of background are good in the sample printed with gum arabic irrespective of 

mordants, mordanting techniques and printing techniques. 

Results of Colourfastness tests 

The results of colourfastness tests of printed fabric to sunlight, washing, pressing, crocking and 

perspiration are presented in the following tables: 

Colourfastness to sunlight 

Days 
 

Color-change 

Samples simultaneously mordanted with ferrous 
sulphate 

Samples pre-mordanted with aluminium potassium 
sulphate 

Block Screen Block Screen 

Silk Cotton Silk Cotton Silk Cotton Silk Cotton 

1. 5 5 5 5 5 5 5 5 
2. 5 5 5 5 5 5 5 5 
3. 5 5 5 5 5 5 5 5 
4. 5 4/5 5 4/5 5 5 5 5 
5. 5 4/5 5 4/5 5 4/5 5 4/5 
6. 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 
7. 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 

CC- Color-change, S- Staining  Table 5: Colourfastness of samples printed with Marigold flower dyes 
and Gum Arabic to Sunlight 

The above table shows the good colourfastness to sunlight of the samples printed with marigold 
dye and Gum Arabic. A slight change in colour was noticed after 6 or 7 days exposure to 
sunlight on silk and 4 or 5 days exposure to sunlight on cotton samples of screen and block 
printed. 
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Colourfastness to Washing  

 
 

Sr. 
No. 

Simultaneously mordanted with ferrous sulphate Pre-mordanted with aluminium potassium sulphate 

Block Screen Block Screen 

CC S CC S CC S CC S 

1. 4/5 4 4/5 4/5 4/5 4/5 4/5 4/5 

2. 4/5 4 4/5 4/5 4/5 4/5 4/5 4/5 

3. 4/5 4 4/5 4/5 4/5 4/5 4/5 4/5 

4. 4/5 4 4/5 4/5 4/5 4/5 4/5 4/5 

5. 4/5 4 4/5 4/5 4/5 4/5 4/5 4/5 
CC- Color-change, S- Staining  Table 6:  Colourfastness of silk fabric printed with Marigold flower dye 

and Gum Arabic to washing 

The above table shows good to very good colourfastness to washing of silk fabric printed with 
marigold dye and gum arabic. A Slight change in colour was noticed in both the samples 
simultaneously mordanted with ferrous sulphate and pre-mordanted with aluminium potassium 

sulphate whereas noticeable staining was found on the samples block printed and simultaneously 
mordanted with ferrous sulphate. 

 
Sr. 
No. 

Simultaneously mordanted with ferrous sulphate Pre-mordanted with aluminium potassium sulphate 

Block Screen Block Screen 

CC S CC S CC S CC S 

1. 4 3/4 4/5 4 4/5 4 4/5 4/5 

2. 4 3/4 4/5 4 4/5 4 4/5 4/5 

3. 4 3/4 4/5 4 4/5 4 4/5 4/5 

4. 4 3/4 4/5 4 4/5 4 4/5 4/5 

5. 4 3/4 4/5 4 4/5 4 4/5 4/5 
CC- Color-change, S- Staining  Table 7:  Colourfastness of cotton fabric printed with Marigold flower 

dye and Gum Arabic to washing 

Above table shows fair to very good colourfastness to washing of cotton fabric printed with 
marigold flower dye and gum arabic. Slight change in colour was noticed in screen printed 
samples simultaneously mordanted with ferrous sulphate, screen and block printed samples 
premordanted with aluminium potassium sulphate. Noticeable change in colour was found in 
simultaneously mordanted with ferrous sulphate and block printed samples. Noticeable staining 
was found on adjacent fabric of samples of simultaneously mordanted with ferrous sulphate and 
pre-mordanted with aluminium potassium sulphate and printed with screen and block. 

Colourfastness to Crocking 

S. No 
Samples simultaneously mordanted with ferrous 

sulphate 
Samples pre-mordanted with aluminium potassium 

sulphate 
Block printed samples Screen printed samples Block printed samples Screen printed samples 

Dry 
crocking 

Wet 
crocking 

Dry 
crocking 

Wet 
crocking 

Dry 
crocking 

Wet 
crocking 

Dry 
crocking 

Wet 
crocking 

CC S CC S CC S CC S CC S CC S CC S CC S 

1. 4/5 4/5 4 4/5 4/5 4/5 4/5 4 4/5 5 4/5 4 4/5 4/5 4 4/5 

2. 4/5 4/5 4 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4 

3. 4/5 4/5 4/5 4 5 4/5 4/5 4 4/5 5 4 4/5 4/5 4/5 4 4 

4. 4/5 4/5 4 4/5 5 4/5 4/5 4 5 5 4 4/5 4/5 4/5 4/5 4/5 

5. 4/5 4/5 4/5 4 4/5 4/5 4/5 4/5 5 4/5 4/5 4 4/5 4/5 4/5 4 

CC- Color-change, S- Staining    Table 8: Colourfastness of silk fabric printed with Marigold 
flower dye and Gum Arabic to crocking 
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Table no. 8 shows good to very good colourfastness to crocking of the silk samples printed with 

marigold flower dye and gum arabic. Slight change in colour and slight staining was noticed in 

dry crocking whereas noticeable change in colour and staining were found on adjacent fabric in 

wet crocking of both the samples simultaneously mordanted with ferrous sulphate and pre-

mordanted with aluminium potassium sulphate of screen and block. 

 

S. No Samples simultaneously mordanted with ferrous 
sulphate 

Samples pre-mordanted with aluminium potassium 
sulphate 

Block printed samples Screen printed samples Block printed samples Screen printed samples 

Dry 
crocking 

Wet 
crocking 

Dry crocking Wet 
crocking 

Dry 
crocking 

Wet 
crocking 

Dry 
crocking 

Wet 
crocking 

CC S CC S CC S CC S CC S CC S CC S CC S 

1. 4/5 4/5 4 4 5 4/5 4/5 4/5 5 4/5 5 4 4/5 4/5 5 4/5 

2. 4/5 4/5 4 4/5 4/5 4/5 4/5 4/5 5 4/5 4/5 4 4/5 4/5 5 4 

3. 4/5 4/5 4/5 4 5 4/5 4/5 4/5 4/5 4/5 5 4/5 4/5 4/5 5 4 

4. 4/5 4/5 4 4/5 5 4/5 4/5 4/5 5 4/5 5 4 4/5 4/5 5 4/5 

5. 4/5 4/5 4/5 4 4/5 4/5 4/5 4/5 5 4/5 4/5 4 4/5 4/5 4/5 4 

CC- Color-change, S- Staining    Table 9: Colourfastness of cotton fabric printed with Marigold 
flower dye and Gum Arabic to crocking 

Table no. 9 shows good to excellent colourfastness to crocking of the cotton samples printed 
with marigold flower dye and gum arabic. Slight change in colour and slight staining was 
noticed in dry crocking whereas noticeable change in colour and staining were found in wet 
crocking of both the samples simultaneously mordanted with ferrous sulphate and pre-
mordanted with aluminium potassium sulphate of screen and block printed samples. 

Colourfastness to pressing 

Sr.no Samples simultaneously mordanted with ferrous 
sulphate 

Samples pre-mordanted with aluminium potassium 
sulphate 

Block printed samples Screen printed samples Block printed samples Screen printed samples 

Dry 
pressing 

Wet 
pressing 

Dry 
pressing 

Wet 
pressing 

Dry 
pressing 

Wet 
pressing 

Dry 
pressing 

Wet 
pressing 

CC S CC S CC S CC S CC S CC S CC S CC S 

1. 4/5 5 4 4/5 4/5 4 5 4/5 4/5 4/5 4 4 4/5 4/5 4/5 4/5 
2. 4/5 5 4 4/5 4/5 4/5 4/5 4 4/5 4/5 4 4 4/5 4/5 4/5 4/5 
3. 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4 4 4/5 4/5 4/5 4/5 4/5 4/5 4/5 
4. 5 4/5 4 4/5 5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 
5. 5 4/5 4 4/5 5 4/5 4/5 4/5 4/5 4/5 4/5 4 4/5 4/5 4/5 4/5 
CC- Color-change, S- Staining    Table 10: Colourfastness of silk fabric printed with Marigold 

flower dye and Gum Arabic to pressing 

Above table shows good to excellent colourfastness to pressing of silk samples printed with 

marigold flower dye and gum arabic. Slight change in colour and slight staining was noticed 

with dry pressing samples of both simultaneously mordanted with ferrous sulphate. Slight 

change in colour and slight to noticeable staining with wet pressing were found on adjacent 

fabrics on both the samples simultaneously mordanted with ferrous sulphate and pre-mordanted 

with aluminium potassium sulphate printed with screen and block. 
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Sr.no Samples simultaneously mordanted with ferrous 
sulphate 

Samples pre-mordanted with aluminium potassium 
sulphate 

Block printed samples Screen printed samples Block printed samples Screen printed samples 

Dry 
pressing 

Wet 
pressing 

Dry 
pressing 

Wet 
pressing 

Dry 
pressing 

Wet 
pressing 

Dry 
pressing 

Wet 
pressing 

CC S CC S CC S CC S CC S CC S CC S CC S 

1. 4/5 4/5 4 4 5 4/5 4/5 4 4/5 5 4 4/5 4/5 5 4/5 4/5 

2. 4/5 4/5 4 4 4/5 4/5 4/5 4 4/5 5 4 4/5 4/5 5 4/5 4/5 

3. 4/5 4/5 4 4/5 4/5 4/5 4/5 4 4/5 5 4/5 4/5 4/5 5 5 4/5 

4. 4 4/5 4 4 4 4/5 4/5 4 4/5 4/5 4 4/5 4/5 5 4 4/5 

5. 4 4/5 4/5 4/5 4/5 4/5 4/5 4 4/5 4/5 4 4/5 4/5 4/5 4 4/5 

CC- Color-change, S- Staining    Table 11: Colourfastness of cotton fabric printed with Marigold 
flower dye and Gum Arabic to pressing 

Table no. 11 shows good to excellent colourfastness to pressing of cotton samples 
printed with marigold flower dye and gum arabic. Slight change in colour and slight staining 
was noticed in dry pressing whereas slight colour change and noticeable staining were found 
with wet pressing on both the samples simultaneously mordanted with ferrous sulphate and pre-
mordanted with aluminium potassium sulphate and printed with screen and block. 

Colourfastness to artificial perspiration 

Sr.no Samples simultaneously mordanted with ferrous 
sulphate  

Samples pre-mordanted with aluminium potassium 
sulphate 

Block printed samples Screen printed samples Block printed samples Screen printed samples 

Acidic  Alkaline Acidic  Alkaline Acidic  Alkaline Acidic  Alkaline 

CC S CC S CC S CC S CC S CC S CC S CC S 

1. 4 4 4/5 4/5 4/5 4 4/5 4 4/5 4/5 4 4 4/5 4/5 4/5 4/5 

2. 4 4 4/5 4 4/5 4/5 4/5 4 4/5 4/5 4 4 4/5 4/5 4/5 4 

3. 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 

4. 4/5 4/5 4 4 4/5 4/5 4 4 4/5 4/5 4/5 4/5 4/5 4/5 4 4/5 

5. 4/5 4 4 4 4/5 4/5 4 4 4/5 4/5 4/5 4 4/5 4/5 4 4 

CC- Color-change, S- Staining     Table 12: Colourfastness of silk fabric printed with 
Marigold flower dye and Gum Arabic to 
perspiration 

Table no. 12 shows good colourfastness to perspiration of the silk samples printed with marigold 

flower dye and gum arabic. Slight change in colour and slight staining was noticed on adjacent 

fabric of all the printed samples irrespective of mordants and mordanting techniques. 

Sr.no Samples simultaneously mordanted with ferrous 
sulphate  

Samples pre-mordanted with aluminium potassium 
sulphate 

Block printed samples Screen printed samples Block printed samples Screen printed samples 

Acidic  Alkaline Acidic  Alkaline Acidic  Alkaline Acidic  Alkaline 

CC S CC S CC S CC S CC S CC S CC S CC S 

1. 3 4 3/4 3 4 4 4/5 3/4 4 4 4 4 4/5 4 4 4/5 

2. 3 4 3 3 4 4 4 3/4 4/5 4 4 4/5 4/5 4 4 4/5 

3. 3/4 4 3 3 ¾ 4 4 3/4 4/5 4/5 4 4/5 4/5 4 4/5 4/5 

4. 3/4 ¾ 3 3/4 ¾ 4 4 4 4 4/5 4 4 4/5 4 4/5 4/5 

5. 3/4 4 3/4 3/4 4 4 4 4 4 4 4 4 4 4 4 4 

CC- Color-change, S- Staining    Table 13: Colourfastness of cotton fabric printed with Marigold 
flower dye and Gum Arabic to perspiration 
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Table no. 13 shows moderate to good colourfastness to perspiration of the cotton samples 

printed with marigold flower dye and gum arabic. Noticeable change in colour and slight 

staining was noticed in acidic as well as alkaline perspiration on screen and block printed 

samples of simultaneously mordanted with ferrous sulphate and slight change in colour and 

slight staining was found on adjacent fabric of samples pre-mordanted with aluminium 

potassium sulphate. 

 

 
Printed Samples 

with different 
thickening agents 

 
 

Average 
Thickness 

(mm) 

 
% increase 

in Thickness 

Crease Recovery 
(o) 

Bending length (inch.) 

 
Warp 

 
Weft 

 
Warp 

% of 
Bending 
length 

 
Weft 

% of 
Bending 
length 

Controlled 
Sample 

0.09  
120 115 

1.5  1.1  

Silk fabric        

GA Screen 0.094  4.44%  103 105 1.7  11.7%  1.4  27.27%  

GA Block 
0.108 20% 104 104 1.6  6.66% 1.6  45.45%  

Cotton fabric         

Controlled 
Sample 

0.301  
105 100 

2.2  1.8  

GA Screen 0.324 7.64% 98 98 2.4 9.09% 1.9 5.55% 

GA Block 
0.303 0.66% 95 94 2.6 18.18% 2.2 22.22% 

GA- Gum Arabic   Table 14: Physical properties of silk and cotton fabric printed 
with Marigold dye and Gum arabic 

 

Fabric Thickness: It can be concluded that 

for samples printed with Screen and Block 

shows slight increase in thickness for both 

Cotton and Silk samples printed with Gum 

arabic as thickening agent. 

 Crease Recovery: It can be concluded 

that minimum crease recovery for both cotton 

and silk screen and block printed samples 

were noted in both warp and weft direction 

respectively.   

 Bending Length: It can be concluded for 

cotton and silk samples printed with screen 

and Block shown little increase in bending 

length. 

Conclusion 

From the present study it can be concluded 

that Gum Arabic as thickening agent with 

Marigold flower extracts can be used 

successfully for the printing of cotton and 

silk fabric. As the optimized concentration 

of gum arabic as thickening agent is 12 gm/ 

100 ml dye solution. The colourfastness and 

physical properties of the samples with all 

the parameters were good. 
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