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ABSTRACT 
One of the cultural treasures in Nias is the tradition of weaving made from pandan thorn leaves (Pandanus 
tectorius) called sinasa leaves or swamp grass (Eleocharis dulcis) called keleömö. Various weaving patterns with 
very distinctive structures can be found in this area comparing to those of other regions. Some of the compositions 
are made with a certain color composition. Unfortunately, the knowledge of traditional weaving dyeing techniques 
in Nias has extinct. Traditionally, the people of Nias use the fruit of the Sianuza tree to produce red, the forest 
banana tree trunk for purple, and turmeric for yellow. The loss of traditional knowledge in extracting colors and 
the long process of making natural dyes made Nias people turn to synthetic dyes to color their traditional weaving. 
This research aims to revitalize Nias natural dyeing practice by exploring Nias biodiversity and adapt the 
exploration into souvenir products. Through an understanding of natural dyeing techniques that have been carried 
out in Indonesia and the research material that Nias has, a natural dyeing can be an added value and become an 
appeal for souvenir products in the area. This is also in line with the concept of sustainability which is currently 
being echoed globally. The research method was carried out with quantitative methods through experimentation. 
The data collection stage was done by collecting references around Indonesian natural dyes that could be adapted 
for Nias such as gambier (Uncaria gambir Roxb), turmeric (Curcuma domestica), and betel nut (Areca catechu 
L.) with hydrated lime (Ca(OH)2) and vinegar (CH3COOH) as the color amplifier. The exploration stage for 
natural dyes is carried out by manually introducing efficient natural dye materials and techniques. The results of 
this research are three explorations of natural dyes as a reference for the development of traditional Nias souvenir 
products.  
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1. INTRODUCTION

This paper presents initial findings from an
ongoing research project that explores possibilities for 
Nias natural dyeing techniques based on an 
understanding of natural dyeing techniques that have 
been carried out in Indonesia.  

Nias is an island on the outer zone of Indonesia, 
located on the West side of Sumatra Island. Nias has 
been the host of several international events, such as 
World Surf League (WSL) in 2018 and Sail Nias in 
2019. Nias nature and tradition has been a tourism that 
attracts domestic and international visitors. The 

number of tourists entering Nias increasing each year. 
According to the South Nias Regency Statistics 
Center, in during 2013, 2014, and 2015, there are 
2.360, 4.256, and 4256 international tourists; and 
23.684, 24.873, and 24.873 domestic tourists visiting 
Nias through Gunungsitoli city [1]. Gunungsitoli City 
is the oldest and largest city the province of North 
Sumatra, Indonesia, which is located on the island of 
Nias. Gunungsitoli is also the city where the Binaka 
Airport, Nias Heritage Museum, and Nias Heritage 
and Empowerment Foundation is located. One of the 
significant part of traveling experience is souvenir [2]. 
Tourists spend as many as third of a traveler's budget 
[3]. Souvenir purchases allow travelers to turn 
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intangible encounters they have during their stay into 
physical memories. Moreover, souvenir has a 
symbolic value and sustain the tourism development 
as well as the cultural and traditional craft [4].  

The number of tourists visiting Nias gives a 
promising souvenir industry potential. Tourists define 
authenticity of a local souvenir with the category of: a 
craft’s uniqueness, workmanship, aesthetics and use, 
cultural and historical integrity, and genuineness [5]. 
Nias produce handicraft items sold as souvenirs, one 
of them are woven crafts such as traditional mats and 
pouches. It is unknown when exactly the weaving 
technique was created, but through folklore about the 
origin of the Nias people (ono Niha), it shows that 
their ancestor, were descended from the sky with all 
knowledge and expertise in various fields of life, 
including weaving and container making [6]. 
Therefore, traditional weaving is a cultural heritage 
that is closely related to their daily lives. 

Natural dyeing techniques in Nias are no longer 
used. The loss of documentation and the decline of 
ancestral natural dyeing skills have resulted in the 
current Nias people being unfamiliar with natural 
dyeing techniques. Now, dyeing is done with synthetic 
dyes that are easily available but have a negative 
impact on the environment. The longing of the people 
and observers of Nias culture is to revive the natural 
dyeing technique as practiced by their ancestors [7].  

For centuries Indonesia has use natural dyes for its 
textile and craft products. The unique aspect of 
Indonesian natural dyes is the spiritual meaning 
embedded in the colors for sacred cloth. Natural dyes 
extracted in Indonesia are quite similar. This happens 
because mainly the dyes are produced from wood, 
barks, leaves, and roots of plants or trees from the 
surroundings of the producers [8]. Studies involving 
Indonesian natural dyes has been done and can be 
adapted into Nias traditional weaving. The selection 
of native Nias vegetation as a natural dye can make its 
use feasible and enhance Nias biodiversity. 

Natural dyes are believed to favor the development 
of sustainable products and has less impact to the 
environment and health. Compared to synthetic dyes, 
it is less allergenic and toxic to the human body [9]. 
Moreover, the water waste can be treated by 
biodegradation. Foreign tourist tends to purchase 
products with natural dyes. In addition, based on the 
Revision of the European Ecolabel and Green Public 
Procurement (GPP) Criteria for Textile Products since 
November 2013 the European Union has banned the 
use of some azo dyes which are usually used as 
synthetic dyes for textiles due to their carcinogenic 
impact on the environment [10]. The lengthy process 

of natural dyeing takes time; therefore, the price is 
more expensive.  

Research on natural dyes in recent years has been 
increasing, contributing to the recovery of traditional 
knowledge. Research of natural dye plants used by 
Dayak Iban in Sungai Utik, West Kalimantan, was 
conducted by Wahdina, Setiadi, Purwanto and Qayim 
[11]. The research identified 15 plant species used as 
dye plants in Sungai Utik Village. The dye plants 
produced white, red, and black colors. The most 
important dye plants are engkerebai kayoh 
(Psychotria malayana) that produces red and rengat 
kikat (Clerodendrum laevifolium) that produces black. 
Natural dyeing is commonly used for plaiting and 
weaving.  

Natural dyeing techniques should be a skill and 
knowledge that is passed on to the younger generation 
to preserve tradition and protect nature. However, 
with modernity, Nias natural dyeing has extinct. The 
synthetic dyeing which is harmful for the body and 
environment makes woven products less desirable. 
Traditional Nias weaving products need to be 
developed visually, by design, and by necessity. This 
fact provides an opportunity for this research with the 
benefit of being a souvenir or typical Nias souvenir 
made by the Nias Small and Medium Industry. 

2. MATERIAL AND METHOD

2.1 Method 

The research method was carried out with 
quantitative methods through experimentation. 
Through quantitative methods, researchers intend to 
understand in depth a complex and meaningful social 
situation. The method used in the experimental 
approach is to make several examples manually 
through the natural dyeing experiments. These 
experiments are expected to be applied on Nias woven 
souvenirs. 

2.2 Data Collecting 

Due to the Covid-19 pandemic, information about 
the traditional weaving and its dyeing process was 
obtained through an online in-depth interview 
technique from May until June with the chairman of 
Nias Heritage and Empowerment Foundation, Dina 
Waoma, who regulate the activities of the foundation. 
The foundation is a social and non-profit organization 
focusing on the preservation of Nias culture. The 
questions were asked about the traditional weaving, 
kind of dye plants used in the past, current synthetic 
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dye, and discussion of potential dye plants material 
that are native in Nias. 

2.3 Procedure 

Nias woven material, the sinasa leaves in raw and 
woven form are sent to Bandung for natural dyeing 
explorations. Natural dyeing material used in this 
research are gambier (Uncaria gambir Roxb), 
turmeric (Curcuma domestica), and betel nut (Areca 
catechu L.) with hydrated lime (Ca(OH)2) and vinegar 
(CH3COOH) as the color amplifier. Gambier and 
hydrated lime are used in afo, a concoction of five 
Nias ritual ingredients used for welcoming guests; 
along with turmeric and vinegar that are used in daily 
Nias household. The results of these experiments are 
documented and will be taught online to the Nias 
Heritage and Empowerment Foundation. 

2.4 Data analysis 

Data from in-dept interview and natural dye 
experiment were descriptively analyzed and presented 
in tabulation form. The color produced from the dye 
plant was characterized using the Pantone Color Chart 
in daylight to obtain a standard color. The color codes 
were provided using the Pantone Color Chart through 
an online download. 

3. RESULT AND DISCUSSION

There are three types of weaving in Nias, Nila’e-
lae, which is plain weaving, Nisora, that is weaving 
with the combination of several motifs with colors, 
and Ni’otarawa, the see-through weaving. The 
weaving of Ni’otarawa is traditionally not dyed but 
using a colored fabric as its background. Therefore, 
this paper develops natural dyeing color decorations 
on Nisora weaving. 

Traditional Nias weaving are made from pandan 
thorns leaves (Pandanus tectorius) called sinasa 
leaves or swamp grass (Eleocharis dulcis) called 
keleömö [12]. This paper uses sinasa leaves for the 
coloring and weaving material. The leaves were 
cleaned from its thorns, dried, and flattened (see 
Figure 1a) then colored and woven (Figure 1b, 1c). 
Natural dyeing in Nias has extinct since the presence 
of synthetic dyeing. Today, Nias elder can perform the 
traditional weaving, however lost the knowledge of 
natural dyeing [7]. 

Bolanafo is formed from the word 'bola' and 'afo'. 
In Nias language, 'bola' means ‘place’ and 'afo' 
referring to the five traditional ingredients of tawuo or 
betel leaf, betua or hydrated lime, gambe or gambier 

leaf, bago or tobacco, and fino or betel nut (fino) [7], 
[13]. Bolanafo literary means 'a place to store betel'. 
Bolanafo presented at traditional welcoming 
ceremonies or weddings to show respect to the guest. 
Presenting afo in Bolanafo shows a piety attitude [14]. 

(a) 

(b) 

(c) 

Figure 1 (a) Raw Sinasa material ready to be colored 
or weaved; (b) see-through weaving process; (c) 
plain weaving process 
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(a)

(b) 

Figure 2 Traditional Nias weave with synthetic 
coloring in the form of (a) mat and (b) bolanafo. 

3.1 MORDANTING 

Mordanting is a fixative that allows dye molecules 
to bind into fiber ensuring that textiles are colorfast; 
occasionally at the same time giving a discoloration 
effect. Mordant is taken from the old French word 
mordre or “to bite” [15]. With a certain method, 
mordanting will produce a diverse color variant, even 
though it only uses one natural dyeing source. This 
research uses these type of mordants: hydrated lime 
(Ca(OH)2) and vinegar (CH3COOH). The use of 
mordant can cause color changes, therefore, it can be 
used in the exploration process to produce a variety of 
attractive colors (see Table 1). 

(a) 

(b) 

Figure 3 Types of mordant used in this paper: (a) 
hydrated lime (Ca(OH)2) and vinegar (CH3COOH). 

3.2 Natural Dyeing Experimentation 

Based on the results of interview, literature review, 
and exploration, the natural dyeing extraction used in 
this research can be seen in Table 1. 

The first natural dyeing used in this paper is 
gambier. The world's exporter of gambier extract 
came from the West Sumatra. Gambier (Uncaria 
gambir Roxb) has been commonly used as a natural 
dye for batik in Indonesia [16]. The following are 
some of the steps taken in the gambier 
experimentation: first, boil 2 L water in a tub on 
medium heat. Second, weighing the gambier extract 
with a digital scale into 20 g. Third, after the water in 
the tube boils, insert the Gambier extract and mix 
thoroughly. Fourth, wet the sinasa leaves using water 
first before dipping it into the dye. Fifth, inserting the 
sinasa leaves within 25 minutes. Sixth, lift and dry the 
sinasa leaves in the sun. After this process, the fibers 
are washed and immersed into 10g hydrated lime 
(Ca(OH)2). In result, the color appears to be brown or 
PANTONE 17-1112 TCX in Weathered Teak. This 
experiment concludes that Gambier is not an effective 
natural dyeing for sinasa leaves because the dye did 
not penetrate the fibers fully. The end results appear 
to be brown-green similar with the original sinasa 
color. 

Second natural dyeing is turmeric. Turmeric is a 
natural dye that is widely used as a natural dye because 
of its expertise in producing range of yellow color. To 
extract turmeric into dye, first the turmeric is peeled 
and washed to remove dirt. The turmeric is then cut 
and mashed until smooth and boiled in a 1:4 ratio of 
water. To achieve the best dyeing results, 
simultaneous extraction and dyeing is done. The 
dyeing of substrate is carried out in same water bath 
along with extraction of dye from the raw material. 
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Less temperature and reduced time of dyeing are 
proven to give better results in terms of color appeal 
[17]. After 15 minutes, the sinasa leaves are lift and 
dried in the sun. When the leaves are dried, it is 
washed and immersed into the hydrated lime 
(Ca(OH)2) and vinegar (CH3COOH). This paper uses 
10 g of hydrated lime and 10 ml of vinegar. Sinasa 
leaves in hydrated lime mordant appears to be yellow-
brown or PANTONE 16-0946 TCX in Honey and 
vinegar mordant appears to be yellow-green or 
PANTONE 17-0636 TCX in Green Moss.  

Third natural dyeing is betel nut (seed of the fruit 
of the areca palm). Betel nuts are found and used in 
traditional Nias rituals, however, are not used in 

natural dyeing. Betel nut (Areca catechu L.) is 
commonly used for consumption, cosmetics, health, 
and dyes in the textile industry [18]. To extract the 
color, betel nuts are first sliced and dried. This paper 
uses 20 g of dried betel nuts and boiled in 4 L of water. 
After the extraction, the betel nuts are removed. The 
sinasa leaves are damped with water first before 
immersing it into the dye within 30 minutes. 
Afterwards, the fibers are dried in the sun. After this 
process, the dyed sinasa leaves are washed and 
immersed into 10 g of hydrated lime (Ca(OH)2). 
Sinasa leaves in hydrated lime mordant appears to be 
burgundy or PANTONE 19-1625 TCX in Decadent 
Chocolate. 

Table 1 Exploration of plant species used as natural coloring agents for Nias Pandanus Weaving 

No 
Local / Indonesian / 
English / Scientific 

name/Plant part 
Processing method 

Color produced 

Hydrated lime 

Ca(OH)2 

Vinegar 

CH3COOH 

1 

Gambe / Gambir / 
Gambier / Uncaria 

gambir Roxb / Leaves 

1. Mixing 20 g gambier extracts in 2 L
of hot water,

2. Wet the sinasa leaves and boiled it
into the concoction for 25 minutes,

3. Lift and dry the sinasa leaves in the
sun,

4. Adding 10 ml of hydrated lime
(Ca(OH)2) into the dye and redye the
leaves.

Brown-Green / 
PANTONE 17-

1112 TCX 
Weathered Teak 

2 

Kunyit / Turmeric / 
Curcuma domestica / 

Root 

1. Turmeric roots are mashed and
boiled in hot water in a 1:4 ratio with
the sinasa leaves, simultaneous ex-
traction and dyeing is done to
achieve the best result for 15
minutes.

2. Lift and dry the sinasa leaves in the
sun.

3. Dyed sinasa leaves are washed and
immersed into 10 g hydrated lime
(Ca(OH)2) and 10 ml vinegar
(CH3COOH).

Brown-Yellow / 
PANTONE 16-

0946 TCX 
Honey 

Brown-Green / 
PANTONE 17-0636 
TCX Green Moss 

3 
Fino/ Biji Buah Pinang 

/ Betel nut / Areca 
catechu L. / Seed 

1. Betel nuts are sliced and dried. 20 g
of dried betel nuts are boiled in 4 L

Burgundy / 
PANTONE 19-

1625 TCX 
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of hot water. After the dye were ex-
tracted, the sliced betel nuts are 
drained. 

2. Dyeing the sinasa leaves within 30
minutes,

3. Lift and dry the sinasa leaves in the
sun.,

4. Dyed sinasa leaves are washed and
immersed into hydrated lime
(Ca(OH)2).

Decadent 
Chocolate 

3.3 Exploration of Nias traditional weaving 
decorative color composition 

The authenticity of a local souvenir are defined 
into: a craft’s uniqueness, workmanship, aesthetics 
and use, cultural and historical integrity, and 
genuineness [12]. This paper aims to create a unique 
and genuine souvenir based on the aesthetic of cultural 
and historical integrity and created with local 
workmanship.  

Based on Table 1, this paper uses the extracted 
color into the traditional weaving with the 
combination of several motifs with colors (Nisora). 
The sinasa leaves are first colored and then weaved. 
This paper suggested four experimented designs in 
refer to the Nisora weaving made by the Nias Heritage 
and Empowerment Foundation, Gunungsitoli, Nias. 
The new color composition mimics the traditional 
color composition for the weaver's convenience. Some 
of the experiments carried out are shown in Table 2. 

Table 2 Exploration of Nias traditional weaving color composition and product development 

No Traditional Woven Motif New Color Composition Natural Dyeing Used 

1 

Turmeric with hydrated lime 

Turmeric with vinegar 

Betel nut with hydrated lime 

2 

Turmeric with hydrated lime 

Turmeric with vinegar 

Betel nut with hydrated lime 

3 

Turmeric with hydrated lime 

Turmeric with vinegar 

Betel nut with hydrated lime 

Advances in Social Science, Education and Humanities Research, volume 625

74



4 

Turmeric with hydrated lime 

Turmeric with vinegar 

Betel nut with hydrated lime 

4. CONCLUSION

Nias traditional natural dyeing has been a
forgotten technique. The usage of synthetic dye is the 
only knowledge known by the Nias weavers today. To 
create a sustainable and eco-friendly souvenir product, 
using natural dyes that derives from Nias nature is 
crucial. This ongoing research concludes that the dried 
sinasa leaves can be dyed with selected natural dyes 
and mordants. Aligned with the sustainable and 
natural theme, this research uses safe and available 
mordants for the Nias souvenir industry under the Nias 
Heritage and Empowerment Foundation. Gambier 
extract with vinegar mordant did not produce different 
color to the dried leaves. However, sinasa leaves dyed 
in turmeric extract with hydrated lime produce brown-
yellow color and vinegar mordant produces yellow-
green color. Last, sinasa leaves dyed in betel nut 
extract and hydrated lime mordant produces burgundy 
color. This research developed four new color 
decoration. Natural dyes can add value to Nias 
traditional weaving according to the souvenir's 
authenticity that is uniqueness, contain workmanship, 
visually aesthetics and using cultural and historical 
integrity, as well as genuine. For future research, more 
diverse natural dyes and mordants needs to be carried 
out continuously so that the existence Nias pandanus 
woven color decoration can continue to be known, in 
demand, and not extinct. 
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