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ABSTRAK 


Dalam kajian ini , indigo semulajadi, limau dan buah-bllahan lempatan telah 

dieksperimentasikan ke alas kai n sutera dan kapas. Pengkaji menghasilkan satu koJeksi kain 

dengan menggabungkan teknik ce lupan menggunakan indigo dan pelbagai teknik resis untuk 

rnenghasilkan seni reka teksti I yang berasas kan tema Orang Uili . 

Kala kunci: semulojadi. indigo, buah-buah"n lempalon, orang ulu 

VI 



ABSTRACT 


[n thi s research, the natural indigo, lime and local fruits are experimented toge ther on 

natural fiber fabrics such as cotton and silk. The re searcher created a range of fabric s by 

combining indigo dyeing and various resists techniques to create textile designs based on the 

Orang Ulu motif. 

Key wordl': no/ural, indigo. local fiLii! , orang LlII.I 
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CHAPTER 1 

INTRODUCTION 

1.0 Introduction 

Accord ing to Saxena and Raja (20 14), natural dyes are obtained from the natural 

material s such as plant leaves, roo ts, bark, bug discharges and minerals. These natural 

colouring are accessible to humankind for the shading of mate ri als until the revelation of the 

principal engineered syntheti c dye in 1856. According to Roberts (20 16), said that indigo has 

been use fo r a long time ago from the third millenn ium Be fo r the use of ind igo from woad Or 

Indigofera. Natural dye is corne from plants anima ls and mi nera ls, natural indi go dye is come 

from the plants a nd it obtained from the leaves which give the blue co lour. Accordin g to 

Antonucc i (20 16) , indi go pl ant can help to recover degraded lands , they have promoti ng to 

plan for plant indi go plan t because it can improve the li vel ihoods of rural communities in the 

region. In thi s research, the researcher experiment using differe nt types of fabrics, which are 

included silk, rayo n, chi ffo n, an d co tton with different type of ind igo , ox idizing agent and 

natural fructose. Researcher will experiment using the organic indigo vat dye with local fruits 

and lime . This research also exp lore us ing different quanti ty of natural indigo dye observe the 

shades of indigo produced from the experiments and also test the co lour fastness of the 

samples of experiments to achieve the true blue indi go shade. 



J.2 Objective of the study 

The objec tives of the research are 10: 

J. To exp lore the natural indigo dye powder form and leaves. 

II. To experiment lIsing natural indigo , lime and local fruits on natural fiber fabrics. 

iii . To produce a coll ec ti on of indigo dyed fabric s suitable fo r apparel. 

J.3 Research Questions 

i. What are the suitable local fruit that can be used to dye with indigo and lime? 

ii. What are the type of fabrics that can be used in indigo dyeing? 

iii. What is the recipe for dyeing using natural indigo" 

1.4 Significance of Study 

Experiment will be one of the important part in thi s research. The researcher used natural 

indigo, lime and local fruits to experiment the shade on natural fabrics . Besides that, also 

experiment what are the types of fabrics can be used in indigo dyeing. In thi s researcher, the 

researcher are going to produce a collection of indigo dye product. The researcher used 
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nat ural indigo dye because it safe r, cleaner and is an eco logical choice compared with 

synthetic dye . According to Emma (20 15), said that natural indigo dye do no t pollute the earth , 

and also provide wo rk fo r une mplo yme nt in rural areas. 

J.5 Problem Statement 

Basically this resea rch is to substitute chemicals into natural ingredi ent s, natura l indigo , 

lime and local fruits . So that, the researcher will create the organic natural indigo dye vat. 

16 Scope of Study 

Thi s research will be carried out the natural indigo dye at workshop located a t Faculty of 

Appli ed and C reati ve An s, Uni versity Malaysia Sarawak (UNIMAS) T he researc her w ill be 

carried out the experiment using the natural indigo dye , lime and local fr uits on cotton and 

silk fabric s. 

I.7 Limitation 

The researcher focus on natural indigo dye on cotton and silk fabr ics. The re searcher also 

created an organic va t with the natural ingredients , which are indigo powder, lime and local 

fruits. 
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CHAPTER 2 


LITERATURE REVIEW 


2.0 Introduction 

This chapter the researcher will discusses the relevant literature related to the natural 

indigo dye. Natural indigo dye is one of the important and unique natural dye that can create 

shade of blue color. Indigo dye can be obtained from the indigo plant called Indigofera. The 

indigo dye can produce a really beautiful and eye-catching blue color on the fabric. According 

to the Sandberg (1989), the word "blue" in the traditional Indian known as "Nil". 

Subsequently, the name "Nil" has took over ci1anged to "Anil" by Arabs and Egyptians. 

Natural indigo has been used since ancient times before the Christian era started. Until today 

many of the textile designers are still using it. Natural indigo is not only oldest dyestuff, it is 

also one of the most important dye sruff in textiles. Indigo dyeing process known as a 

substantive dye or fermentation bath dyeing. This is because indigo dye needs to go through a 

fermentation process when using indigo leaves to dye and it needs to be oxidized to produce 

the blue colour. Indigo is also called vat dye. According to Albert et a!. CWO I ), explained that 

vat dye is implies the indigo colour has to change to its water solvent leuco-frame before 

colouring. The lessened frame is ingested into the filaments, and oxidized back to the blue 

form and stays with fibre. 
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2.1 Dyes 

Fabrics dyes are being used for colouring fabrics. In generally, dye are molecules or 

elements which absorb into the fabrics and reflect light at specific wavelengths to give human 

sight the sense of co lour. There are two type of dyes which is synthe tic and natural dyes. 

Natural dyes are extracted from natural substances. Which included plants, animals and 

minera ls. As for synthe ti c dyes, they are made in a lab and chemicals are synthes ized to make 

synthetic dyes. 

2.2 History of Natural Dyes 

Natural dyes are very old dye in textile and has been used since ancient times. According 

to the article by Driessen (n. d.). the usage of natural dyes was found in China dated 2600 BC 

by the earliest "'ritten records and the chemical tests of the red fabric found in burial place of 

King Tutankhamen in Egypt showed the occurrence of alizarin. a co lour extracted from 

madder. Madder has been used for thousands years is to make the most light-fast of natural 

dyes , also known as Rubia tinctoria. Madder is one of the red dye made from the roots , 

indigo ob tained from the leaves of lndigofera tinctoria , ye ll owish ob tained from the Stigmas 

of the Saffron plant and dogwood tree. 

Protein fibres are al so known as natural fibres and they are the eas iest fibres to dye using 

natura l dyes. Na tura l dye are obtained from the plant source. John , Cannon and Quenet (1994) 

write that , common colours come from blossoming plants and they are renewrable. Dyestuffs 

can be obtained during most times of the years: you thful leaves and blossoms 111 spnng, 

deve lop leaves and blooms in summer, natural products in fall and bark and roots in winter. 

5 



According to NicDhuinnshieibhe (20()()), natural can divided into two categories 

v"hich arc substantive colours arc obtained from natura! 

sources, they are one of the most ,'c,,_trl<'nrllv le.'.UI"'. BesIdes that, natural dyes have 

no disposal problem because they are bl()dc'grad::ll1le obtained from the alternative source. 

It also has phannacological pH0,~'C and health benefits, Due to these reason, natural dyes is 

one of the best choice of dyes used in textile industry. until today natural dyes are still 

being used, Samanta and AgaJ'\val (2009) write that, natural dyes are non-allergic, non-toxic 

and ceo-friendly on textile as hazardous synthetic arc not used, AccordIng to Rossi e1. at. 

(nd,) said the generally natural dyes in three rypes \\/h1eh arc substantive 

dyes, the dyeing process without adding allY mordant and it can be bond directly to 11bres. 

Adjective dyes are requires for mordant as fixation and vat dyes arc insoluble in water before 

use. The wash fastncss in textile dycing is very important, the fastness will affected the 

quality of the fabric in textiles. Accordi to the journal written by Taylor (1986), the wash 

fastness is reliant of the methods that usc for dyeing and application. 

2.2.1 Substantive and Adjective Dyes 

Natural dyes can be elassified into two categ:orles which are suostantive and adjective 

dyes. Adject;ve require a mordant to help to fix colour to the fibers, Substantive dyes 

do not require a mordant to on fiber, such as indigo or celiain hchens. 

Accordmg to Centenp (20 I 0), substantive dyes arc oond directly to 

textile fibers without any mordant 



2.2.2 Indigo Dye 

Indigo dye is a natural dye which obtained fro m indigo plant. The colour of indigo dye is 

blue. Indigo dye ing is classified in va t dyeing. John, Cannon and Quenet (1994) mentioned 

that the most critical colour substance in the leaves is a dreary compound of in doxy! call ed 

indican, and it is removed with heated water. .Oxyge n from the air and changes ove r thi s to 

indigo /in which is blue and in so lubl e. Acco rding to Saxena and Raja (20 14), indi go is an 

important dye that produces natural blue dye fro m the leaves of the pl ant ca ll ed Ind igofera 

tinctoria. This plant is one of the best plant that can provide best source of blue co lour. Indigo 

dye has been used since traditi onal times until now, people are still using it to produce blue 

co lour for the most popular fa shion wear, which is denim fabric. 

2.2 .3 Indigo Plant (Pea family- Leguminosea) 

Indigo/era lineloria (grown in India), is also known as true indigo. which is 

one of the indigo plant that produce the original sources of indigo dye . T he dyes 

are obtained from the plant leaves. According to Paul (1998), Indi gofera is the 

third largest in the Pea family -Leguminosae, there are almost 800 species. In 

Africa , more than 600 can be found , approximete ly 200 in Asia, in Ameri ca have 

about 80. Ind igofera can grow up to two meters high . The main use of Indi goferas 

in African Sumatrana Gaertn is [or dyeing. Indigofera 511ffrulicosa is one o f the . . 

useful tropical plant , a lso known as Anil indigo. According to Stand ly and 

Steye rmark (1946- J976) , Indigo/era Su!Jrulieasa is a meagrely spread, solidly 

erec t, enduring plant and is approx imately 45-20cm tall. John , Cannon and Quenet 
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(1994) said thaI. Jndigo(era S1It(rulicasa is a local of tropical America brought into 

Asia and tropical West Africa. indigo(era arrecla is an indigo plant that look 

woody. erect and shrub to 3m tall. /IJLilgo/era argenlea is one of the 

indigofera species that look hairy and has red-orange flower. John. Cannon and 

Quenet (1994) also slaled thaL lndigofera argelilea is a local of Egypt and 

Ethiopia and developed all throughJ\orth Aii'iea 

2.2.4 Vat Dyes 

process of val dye is in a bucket or vaL process. the dye are 

insoluble in water before usc. Natural mdigo vat dye are used to colour natural or cellulosic 

. Aspland (n. d) \\Tite. indigo was initially recouped from the water solvent glucoside 

indoxyl (indican) show in the plants, which arc Indiofera and tmctoria. and after that the 

insoluble blue item was disintegrated in wooden vats by a characteristic maturation prepare 

known as vatl1ng. \Vhen during the process of indigo vat sodium hydroxide is required 

to use as a reduce agenls it [0 remove the oxygen from val, Sodium hydroxide is 

ner:ded to reduce agents in indigo vat, when the oxygen has he en removed, the indigo is to be 

dissolve in water at room temperature. ',jot only that. calcium hydroxide is also needed in an 

indigo vat. Calcium bydroxide is also known as lime, which is a comrnon base to use for 

making indigo vat. The functIOn of calcium hydroxide is used to reduce oxygen indigo vat 

and to help to make the val more alkalmc. have men!loned that tbe 

prescribed base for an indigo vat is comcntional lIme (calcIum hydroxide) which also 

called "calx" or hydrated lime. 
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2.3 Past Research 

According [0 Dean (201 2), he has tri ed us ing [he organic val which us ing indigo, slaked 

lime known as ca lcium hydroxide and fructo se. The ingredi ents are I part indigo, 2 pari 

slaked lime and 3 parts fructose which are 10gm indigo, 20gm calcium , 30gm fructose. For 

20gm indigo , it will need 40gm calcium hydrox ide and 60gm for fructose as shown in fi gure 

2. 1. Dean a lso recommended using cotton and silk fabrics only. It s di scovered approac h for 

indigo dye ing is simple and e ffecti ve. 

Figure 2. 1 Wool Sakein Dyed 

From the informat ion given by Cordy and Yeh ( 1984), colourants from that of 

natural sources can be composed by the ir concoction structure , in particular indigo id 

(figure 2.2) , which happen as co lour less precursors and will changed from into purple to 

blue dyes through a maturation and oxidation process. 

(X = H. Br) 

Figure 2.2 Representative molecular structure of natural dyes, indigoid 
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From the organic sugar vat experiment carried out by Garcia (2013), he had explained the 

way of using indigo (Table 2. 1) and the ingredients for organic vat dye which is I part 

powdered natural indi go , 2 parts calcium hydroxide and about 3 parts fructose crystals for 2 

quart Mason jar. 

Table 2.1 Recipe for indigo dye ing 

Indigo Powder (grams) Fiber (kg) Reaction 

25 grams 1kg (2.2IiJs ) Medium shade of blue 

50 grams lkg (2.:%s) Medium dark blue sbade 

of blue 

100 grams 1kg (2.2Ib-J Dark blue 

2.4 Conclusion 

Brief information about natural indigo dye, their ingredients and va ri ous advantages of 

using them was discussed in this chapter. Througb tbe research founded that indigo is one of 

the important dye s tutT in texti le because it can produce the nice blue co lo ur tha t smoo thing to 

human eyes. Besides that, indigo dye is the one natural dye that without adding the mordant, it 

can be dye directly and bound with the fabrics. The recipe of natural Indigo dyes still need to 

be investigated, because natural dye are hard to reproduce the same shade. When during 

natural dye, the colour fastness is impol1ant too. 
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