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Abstract

This study aimed to utilize water stew rind of Leucaena leucocephala peel as the
natural coloring for cotton fabric at room temperature to reduce heat energy but produce
optimum worshippers. The natural coloring processed with mordant lime (CaCO3), alum
Al2(S04)3, and ferro sulfate (FeSO4). The research found out that L. leucocephala peel
can be used for the cotton fabric natural coloring with light brown to brown. A color
produced depends on the type used in dyeing. A method of staining proved to be good
because the results obtained the color field and permanent. When compared with tree
mordants, color absorption with lime was better. The darker color for the same treatment
could be seen. The analysis results of ironing dry generally ranged between good to
excellent (scale 4-5). The benefit of L. leucocephala peel can be used as a natural coloring
and defended its color by mordant addition.

1 Introduction

The textile, food, cosmetics, and medicine industries generally use dyes (Chhipa et al., 2017).
These dyes are made of synthetic or natural ingredients. Artificial dyes for textile products, food,
cosmetics, and medicines are more striking than natural dyes (Samanta & Agrawal, 2009). However,
synthetic dyes that are discharged into drains that run into rivers can make the waters colored and
smell bad which can cause the death of photosynthetic organisms in the water ecosystem (Chhipa et
al., 2017). Humans who consume the water and organisms in the waters contaminated with synthetic
dyes for a long time are more prone to cancer (Samanta & Agrawal, 2009), therefore information on
natural dyes innovation is in high demand.

Fruit peels are mainly used as natural dyes for textiles, such as those from mangosteen peel
(Kwartiningsih et al., 2009; Manurung, 2012) and dragon fruit peel (Evaardina et al., 2016).
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Meanwhile, information on Leucaena leucocephala as natural dye is still unavailable. This plant is
mainly used as shading tree on the road side and tea or coffee plantations, as well as grown in the areas
of waste (ISSG, 2008). Leucaena leucocephala is tolerant to cold temperature and dry soil at the
seedling stage (Igbar et al., 2017). The population of L. leucocephala is abundant with many fruits.

In this research, we utilized the ripe and brown fruit peels of L. leucocephala as a natural dye on
cotton fabric. According to Kamel et al. (2009) and Chhipa et al. (2017), the dye can be obtained by
adding chalk, alum (Al,SO.), and ferrous sulphate (FeSO4) as mordant. This study aimed to obtain
natural coloring extracts with the addition of mordant which is safe for the environment.

2 Materials and Methods

2.1 Leucaena leucocephala Fruit Collection

Leucaena leucocephala was obtained from green open land in Kota Tangerang and Kota
Tangerang Selatan (Figure 1a). The categorize of old fruit is dark chocolate which collected from 30
plant individuals with a height of 10 m. The fruits were skinned off from the seeds and dried in the
sun (Figure 1b).
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Figure 1: Leucaena leucochepala, a. Plant, b. Dried Peels

2.2 Extraction of natural dyes

The dried L. leucocephala peels were cut in 1 x 1 cm. The slices were boiled until 100 °C for 2
hours and stirred occasionally. The cooking water was then allowed to stand for 12 hours.

2.3 Pre-Treatment of the Cotton Fabric

Pre-treatment of the cotton fabric referred to Rini et al. (2011). The white cotton fabric 1 x 1 m
washed with detergent and rinsed thoroughly. A pre-mordant solution was made with 70 g Alum
composition and 50 g Soda ash dissolved in 10 L water and boiled at 100 °C for 60 minutes. The
cotton fabric has been washed and then put into a pre-mordant solution until submerged and allowed
to stand for 12 hours. After that, they were washed thoroughly and then dried at room temperature.
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2.4 Fabric Coloring

The pre-treated cotton fabric has been soaked in the 50 g Turkish Red Oil (TRO) solution dissolved
in the water 10 L for 12 hours and then dried at room temperature. The cotton fabric dipped slowly
until evenly distributed in a tube containing a solution of natural dyes at 50 C then removed and dried
at room temperature. This stage is carried out continuously as much as 30 times.

2.5 Mordanting Methods

The dyed fabrics soaked for 12 hours into varied mordant solution tanks. Each tank consisted of 0.5%
and 0.6% mordant Alum (Al,SO4), Chalk (CaCQO3), and Ferrous Sulphate (FeSO.) (Table 1). After the
soaking process, the fabrics dried at room temperature.

Mordant Concentrasion (%)
Alum (Al,SO4) 0.5 0.6
Chalk (CaC0O3) 0.5 0.6
Ferrous Sulphate
(FeSO4) 0.5 0.6

Table 1: Variations in Mordant Concentration

2.6 Color Resistance Test for Domestic and Commercial Washes

The color resistance test consisted of discoloration, staining, dry rubbing, and wet rubbing. The
changes and stains of color were descriptive by 4 people then compared to the grayscale and staining
scale standards (SNI ISO 105-A02-2010 and SNI ISO 105-A03-2010). A test fabric measuring 40 x 100
mm is attached to cotton fabric and wool of the same size. The cotton and wool fabric were then sewn
on one of the short sides so that the surface of the cotton and wool upholstery faces the surface of the
test fabric. A total of 0.4 % of ECE solution, the test fabric, and 10 steel marbles filled in the same test
tube (150 mL capacity). A closed tube put into the machine and turn on it in 45 minutes. the fabric
rinsed two times into the water grade 3 (100 mL). put out the test fabric from a tube and then dried at
room temperature. Finally, the score compared to the greyscale and staining scale.

2.7 Dryand Wet Rub Test

The fastness test for rubbing was carried out in 4 hours at temperature 20 £ 2 °C with relative
humidity at 65 + 2%. The placing fabric test and polishing cloth separately solid or perforated. The 50
m2 scrubbing cloth has been starched, bleached, and placed in sandpaper paper at the bottom of the test
paper. This could reduce the shift when was rubbing with a crock meter tested.

2.8 Data Analysis

The results of the fastness test for washing and rubbing are done descriptively by referring to SNI
1SO 105-A02-2010 and SNI I1SO 105-A03-2010
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3 Result and Discussion

3.1 Result

Priyanti et al.

The peels of L. leucocephala can dye a white fabric from light brown to brown. Color locking with
all concentrations of Ferrum Sulphate (FeSO4) expressed more intense colors than Chalk and Alum
mordants (Table 2).

Color Result

No. Mordant Concentration (%)
1 Control 0

2 Alum (AI2S04) 0.5

3 | Chalk (CaCO3) 0.5

4 Ferrum Sulphate (FeSO4) 0.5

5 Alum (Al2S04) 0.6

6 Chalk (CaCO3) 0.6

7 Ferrum Sulphate (FeSO4) 0.6

Table 2: Color Expression after Mordant Processing

Based on the grayscale and staining scale, the general color resistance test categorized poor (1-2)
for both control and others. In contrast, Chalk 0.6% has a value of 2-3 (Table 3).
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Concentration Color Color Dry Wet

No Mordant (%) Change Blemishes Staining  Staining
1 Control 0 1 4-5 4-5 3-4
2 Alum (ALSO.) 0.5 2 4-5 4 3
3 Lime (CaCO0s,) 0.5 1-2 4-5 4 3
4 Tunjung 0.5 1-2 4-5 4 3

(FeSOy)
5 Alum (ALSO.) 0.6 1-2 4-5 4-5 3
6 Lime (CaCOg) 0.6 2-3 4-5 4 3
7  Tunjung 0.6 1-2 4-5 4 3

(FeS0.)

Table 3: Test value of greyscale and staining scale of varies mordants

The test the change of the best color indicated by chalk (CaCos) 0.6 % compared with other
experiments. With a value of 4 or 5 testings shown in color blemishes on all experiments. The same
value indicated on the control of the provision of mordant alum 0.6 % for dry staining while general
wet staining has sufficient (3).

3.2 Discussion

The boiling L. leucocephala peel at 100 °C was able to produce an extract of the natural color
which converts a cotton fabric white becomes colored light brown to brown (Table 1). A piece of
cotton fabric has the hydroxyl (Pujilestari, 2014) that has a strength to increase the relative humidity
(RH) 95% to absorb water as much as 27 % from its weight (Subagiyo, 2008). The results of the study
are also supporting the previous research by Konar (2011) who obtained an extract of a natural dye
from Babool (Babla) and Artocarpus heterophylla bark that had been boiled with the same temperature
for 120 minutes and was kept all night.

Other previous experiments were also conditioned at room temperature when dyeing and drying
but the color produced was less dark (Gilimser, 2016; Moses & Venkataraman, 2016; Daberao et al.,
2016). It was because the fibers of the cotton fabric were not stretched at room temperature, so the
color would be lighter than its maximum expression (Elnagar et al. 2014). The fabric is locked paler
with a mordant Alum (Al,SO4) than a mordant Chalk (CaCOgz) and Ferrum Sulphate (FeSO4) which
is in accordance with the results of the study by Rosyida & Achiadi (2014), Pujilestari et al. (2016),
and Chhipa et al. (2017). A mordant Ferrum Sulphate (FeSO4) expressed darker color because the ions
Fe?* from Ferrum Sulphate was clutched with the molecules in the fiber and the dyestuff established
a large and strong bond (Pujilestari et al. 2016).

The cotton fabric colored with extract of L. leucocephala showed the best grades (2-3) on changes
in colors after soaked in a mordant Alum (Al,SQO.) with a concentration of 0.6 %. This study used a
lower concentration of mordant Alum (Al,SO4) solution than the cotton fabric with Acacia sp. bark
extract which is by the mordant Alum (Al;SO4) 5 % (Hidayah, 2016). The lower concentration of
mordant using in this research could become a reference to subsequent research so that a source of
chemical materials which was discarded out in the water is safe for the life of the organism in it.

4 Conclusion

The extract L. leucocephala peel can be used as a natural dye on fabric. The low mordant
concentration used (0.5 and 0.6%) is still able to lock colors on the cotton fabric and so eco-friendly.
The experiment with natural dyes extracted from L. leucocephala peel still needs more condensed

110



The Cotton Fabric Coloring with Leucaena leucocephala Peel at Room Temperature  Priyanti et al.

coloring results and treatment at a higher temperature.
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