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ABSTRACT  ARTICLE INFO 

 

Siam Weed leaves can be used as natural dyes since they contain tannin 

compounds which give a brown color to the dyeing of fabrics. This study was 

conducted to utilize Siam Weed leaves as a natural dye substitute for synthetic 

cotton cloth and obtain dye from Siam Weed leaves in liquid form. The material 

used is a dyed cotton cloth with the extract of Siam Weed leaves. The variation 

of dipping time was 30 minutes and 13 hours. The types of fixators used were 

Ferrous Sulfate and Alum solution. The findings showed that the type of fixator 

can affect the color result of the fabric. The fixed fixator produces a dark green 

color while the Alum solution produces a yellow color. Based on the results of 

the dry rub test, the cloth that has been immersed in the dye for 13 hours and 

fixed by an Alum fixator produces the maximum color fastness value with a 

staining scale value of 5, 5, 5 (very good). Whereas in the wet rub test, the cloth 

that has been immersed in the dye for 13 hours and fixed with an Alum solution 

fixator produces good values with a range of values for the staining scale 4-5, 4-

5, 4-5 (good). In the colorfastness test of washing cloth soap soaked for 30 

minutes, the best dye fastness with a grayscale value of 4-5, 4-5, 4-5 (good). The 

type of fixator that has the best colorfastness in the washing test is the Alum 

fixator. 
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1. Introduction 

 As health and environmental science progresses, it is  becoming clear that the use of synthetic 

dyes has serious health consequences [1], [2]. Long-term exposure to azo dyes (applied naphthol 

and diazo) can result in cancer, and also damaging towards the kidneys and liver [3]. In addition, 

synthetic dye waste can cause environmental pollution and is a hazardous material because some 

dyes can be classified as carcinogenic and toxic compounds [4]–[6]. 

Synthetic dyes can be substituted with natural dyes [7]–[9]. Natural dyes are non-toxic, 

renewable, and easily graded dyes which are also environmentally friendly [10]. Natural textile 

dyes are tacked plants. The leaves contain several main compounds such as tannins, phenols, 

flavonoids, saponins, and steroids [11]. The essential oils from the leaves contain -pinene, 

cadinene, camphora, limonene, β-caryophyllene, and candinol isomer [12]. 
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In this study, dyeing from Siam Weed leaves was used for quality of primissima fabric material 

[13]. The reason for using Siam Weed leaves is because they contain an alkaloids,sshaponi, meta-

salicylate, polyromic, saffron, flavonoid, and polyphenol. Its flower contains mythanthine. This 

Oleaceae familia has a bitter character and astringent [7]. Fig. 1 shows Siam Weed leaves. 

 

         
Fig. 1. Siam Weed leaves 

It was intended to make use of existing natural resources, produce environmentally friendly 

dyes that are less harmful to the environment than synthetic dyes, and eliminate hazardous waste 

that can harm the ecosystem [14]. Siam weed plants can be propagated from seed or cuttings. 

Siam Weed is a relatively high-maintenance plant. This plant requires plenty of sunlight and a 

well-protected environment [15]. 

 

2. Research Method 

This study was conducted at the laboratory of process chemistry, Faculty of Industrial 

Technology, the Islamic University of Indonesia, and the textile evaluation laboratory, Faculty of 

Industrial Technology, Islamic University of Indonesia. 

2.1. Research Procedure 

The Extraction process of Siam Weed leaves [16] is presented in Fig.2. 

 
Fig. 2. Extraction process for Siam Weed leaves 

Evaporates the macerate into the rotary evaporator for 3 hours at a temperature of 
70 ° C. Then put the maserat into a beaker glass to let it air out until it cools.

The extract obtained is then filtered using a filter then continued using filter paper

Dissolving 40% ethanol with dry powder of Siam Weed leaves in a ratio of 1:10 
then stirred, and macerated for 20 hours

Drying leaves (Chromolaena odorata L.) until brownish green 
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Fig. 3 illustrates the determination of the extraction content of the Siam Weed leaves dyestuff. 

 
Fig. 3. Determination of extraction content of leaves dye in Siam Weed 

Mordanting process is described in Fig.4, while the dyeing process is presented in Fig.5. 

 
Fig.4. Mordanting process 

 
Fig. 5. Dyeing process 

Titrate the extracted result with 1 N NaOH until a color change occurs

Prepare 1N of NaOH into the burette

Enter 25 ml of the extracted sample in Erlenmeyer

Washing cloth in running water and then aerating

Soaking cloth in the solution for 17 hours

Put the cloth in the alum solution and boil it for 1 hour

Make a solution of alum and heat it until it boils

Searing cloth and airing it dry.

Part is fixed with a different type of fixation with the same time of 1 hour.

Dipping the cloth for 30 minutes and rewinding, then repeating it for 3 times 
dyeing

Clothes that have been immersed in the dye solution for 13 hours
are only coloured once, wrapped, and dried out of direct sunlight.

Dipping the mordant cloth in the dye solution with a predetermined time duration 
of 30 minutes and 13 hours with different dyeing processes (1 and 3 times).
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Fig. 6 shows the color test [17] and color fastness test using the washing soap method is 

presented in Fig.7. 

 
Fig. 6. Color fastness test 

 

Measure the tarnishing value using a staining scale

Pressing the OFF button to stop rubbing

Pressing the ON button and doing the rubbing 10 times

Putting the scrub on the sample

In the wet scrubbing test, dipping another white cotton into the water then inserting the 
cloth into the shroud

In the dry rub test, attach a white cotton cloth to The shroud is located on the rubbing 
part without getting wet

Stretching and clamping the sample at the ends of the crock meter

Cut the sample of cotton cloth with a size of 7.5 x 25 cm and white cotton cloth with a 
size of 5x5 cm

Connect the crock meter plug to the electric current
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Fig.7. Washing soap fastness test 

 

2.2. Research Sample Preparation  

The research sample preparation [7] is as follows:  

(1) The extraction process of Siam Weed leaves 

The Siam Weed (C. odorata) leaves simplicia was extracted using the maceration method. 

500 g of Siam Weed leaves powder was extracted with 5 liters of 40% ethanol for 20 hours. 

The extract obtained was filtered, then re-filtered with filter paper. The extraction was 

carried out by evaporating using a rotary evaporator for 3 hours at a temperature of 70 ° C 

so that a thick extract was obtained as illustrated in Fig.8. 

 

 
Fig. 8. The extraction process 

(2) Determination of leaf dye levels in the extraction process 

Take 25 ml of the extracted sample and put it in Erlenmeyer, then titrate the results of the 

sample with 1 N NaOH until the color changes as explained in Fig.9. 

 

Measuring the color change value using a grayscale

Rinsing the sample with cold running water for 10 minutes

Rinsing the sample with distilled water 2 times

Removing the sample from the beaker glass

Heating and stirring the sample at a temperature of 40-50 ° C

Put the sample into a beaker containing a soap solution
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Fig.9. Determination of leaf dye 

(3) Mordanting process  

Put 24 grams of Alum solution into 3 liters of water, heat it on the stove and stir until the 

Alum solution is completely dissolved. Cut the cotton cloth as needed, put the cotton cloth 

in the alum solution, boil for up to 1 hour after that, turn off the heat. Soak a cotton cloth 

in the solution for 17 hours. Then, remove the cloth and rinse under running water (without 

wringing it out), dry (not exposed to direct sunlight), and then iron the cloth. See Fig.10. 

 

 
Fig. 10. Mordanting process 

(4) Dyeing process 

Dip the mordant cloth in the dye solution for 30 minutes and 13 hours, respectively, with 

different dyeing methods (1 and 3 times). The cloth (sample 1) was immersed once for 13 

hours, wrapping the cloth dry without direct sunlight. Dipping the cloth (sample 2) for 30 

minutes and rewarming, this was repeated 3 times dyeing. Each fabric sample was fixed 

with a different type of fixation, the type of fixation used was Alum solution and Ferrous 

Sulfate, each as much as 30 grams. As much as 30 grams of Alum solution and Ferrous 

Sulfate fixation materials were dissolved into 3 liters of aquadest. Each cloth sample was 

fixed with the same duration of time, namely 60 minutes. Sear the fabric and let it dry. It 

is presented in Fig.11. 
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Fig.11. Dyeing process 

(5) Color fastness test using the cloth rub method (crockmeter) 

The first step is to connect the crock meter socket to an electric current source. The colored 

fabric test sample is cut according to the provisions with a size of 7.5x25 cm and white 

cotton cloth is cut as standard with a size of 5x5 cm. At the crock meter's ends, the cloth 

is stretched and clasped. On the rubbing section, attach a 5x5 cm white fabric to the current 

sheath.  

Different treatments, such as the dry scrubbing test and the wet rubbing test, were used 

during the testing process. In the dry rub test, a 5x5 white cotton cloth is inserted into the 

rubbing section tube without getting wet, whereas in the wet rub test, a 5x5 cm white 

cotton cloth is wetted by dipping it in water and then drying it with a tissue so that the 

condition is still damp, after which the cloth is removed. After the cloth is attached, this is 

placed into the shroud in the rubbing area, rubbing 10 times, and assessing the rubbing 

result using a staining scale. See Fig.12. 

 

 
Fig. 12. Color fastness test 

 

(6) Color fastness test using the washing soap method 

Place the test sample in a beaker with a detergent solution of 5000 ppm. Then, at a 

temperature of 40-50 degrees Celsius, heat and agitate the sample for 30 minutes. When 

stirring by hand, the sample is rubbed against the beaker's wall every two minutes without 

being taken out of the solution. The sample is then removed from the beaker and rinsed 

with cold running water for 10 minutes before being pressed for the next step, which is to 
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use a grayscale measuring instrument to determine the value of the color shift. Fig. 13 

depicts the situation. 

 

 
Fig. 13. Washing soap method 

3. Result and Discussion 

3.1. Levels of the Extract of the Dye Leaves of the Siam Weed 

Siam Weed Leaves extract has a distinctive odor and a brown color. Extraction was carried 

out using the maceration method resulting in an extract of 250 ml. In addition, a titration was 

performed with the goal of determining the dye concentration. Titration was done with a 1 N 

NaOH solution until the color changes from brown to brass. 

3.2. The Effect of Dyeing Time on Cotton Fabrics 

Table 1 shows that the length of the dyeing process affects the uniformity of the color on the 

fabric and the age of the color obtained. The longer it is used, the more evenly the color will be 

on the fabric and the darker the color will be. Table 2 shows dyeing in the fixation process. 

Table 1. Dye absorption sample immersion 

Time 

Sample I  

(30 minutes) 

Sample II  

(13 hours) 

  

 

Table 2. Dyeing in the fixation process  

Immersion Type of fixation 

Alum solution Ferrous Sulfate 

60 minutes (sample 1 

immersion 30 minutes) 

  

60 minutes (sample 2 

immersion 13 hours) 
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The type of fixator affects the resulted color direction, namely, the Alum solution fixator 

produces a bright yellow color, while the fixed fixator produces a dark green color. 

3.2.1. Color Resistance Test Against Cloth Rubbing (Greyscale and Staining Scale) 

Colorfastness assessment of textiles is carried out by observing any changes in the original 

color of the test sample as unchanged, there is little change and completely changed. Based on 

the research, the dry and wet testing can be presented in Table 3 and Table 4. 

 

Table 3. Dry rub test 

Sample code Test 

1 2 3 

Ferrous Sulfate  

30 minutes 
4-5 (good) 4-5 (good) 4 (good) 

Alum solution  

30 minutes 
4-5 (good) 4-5 (good) 4-5 (good) 

Alum solution  

13 hours 
5 (very good) 5 (very good) 5 (very good) 

Ferrous Sulfate  

13 hours 
5 (very good) 4-5 (good) 4-5 (good) 

 

The colorfastness test gives diverse results, as can be seen from the data shown. The 

colorfastness test on the wet rubbing test with an Alum solution fixator over a period of 13 hours 

yielded a maximum value of 5, 5, 5 on the staining scale (very good). 

 

Table 4. Wet rub test 

Sample Code Test 

1 2 3 

Ferrous Sulfate  

30 minutes 
3-4 (good enough) 4 (good) 3-4 (good enough) 

Alum solution  

30 minutes 
4 (good) 4-5 (good) 4-5 (good) 

Alum solution  

13 hours 
4-5 (good) 4-5 (good) 4-5 (very good) 

Ferrous Sulfate  

13 hours 
4-5 (good) 4 (good) 4 (good) 

  

The wet cloth rubbing test on each fabric sample provides various colorfastness test values, as 

can be seen from the data provided. With a staining scale value of 4-5, 4-5, 4-5(good), the color 

fastness test value on the wet rubbing test using an Alum solution fixator with a time of 13 hours 

provided the highest results. 

3.2.2. Wash Fastness 

The color fastness test of washing soap in this study was carried out 3 times and assessed using 

a grayscale. The results are presented in Table 5. From the data above, it can be seen that the value 

of the colorfastness test for washing soap from two types of fixators with differences in dyeing 

time on the fabric each has a different grayscale value. The value of the colorfastness test for 

washing soap using an Alum solution fixator with a time of 30 minutes is the best with a grayscale 

value of 4-5, 4-5, 4-5 (good). 
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Table 5. Wash fastness test 

Sample code Test TLW test value for washing 

soap 

A 

Ferrous Sulfate  

30 minutes 

1 3-4 (good enough) 

2 3-4 (good enough) 

3 3-4 (good enough) 

B 

Alum solution  

30 minutes 

 

1 4-5 (good) 

2 4-5 (good) 

3 4-5 (good) 

C 

Alum solution  

13 hours 

1 4 (good) 

2 4 (good) 

3 4 (good) 

D 

Ferrous Sulfate  

13 hours 

1 3 (enough) 

2 3 (enough) 

3 3 ( enough) 

 

4. Conclusion 

The color produced by the Siam Weed leaves extract was determined to be brown based on 

the study's findings. The second finding is that varied lengths of time for dyeing can impact color 

consistency. On cotton cloths, dyeing for 30 minutes resulted in uneven colors, but dyeing for 13 

hours resulted in an even color. Furthermore, the employment of various fixators resulted in a 

variety of colors. The light-yellow cloth turned dark green after being fixed with ferrous sulfate, 

and the dark yellow cloth became dark yellow after being fixed with alum. 
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