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Abstract 

Colourant plants play an essential role in life and bring many health benefits to users, product aesthetics, and are 

environmentally friendly. This article aims to systematize the species of colouring plants in Vietnam according 

to the current taxonomy for in-depth studies on the chemical composition, extraction, and separation of natural 

compounds to provide raw materials for food, textile, and handicraft industries. Reviewed scientific names from 

more than 60 documents combined with orientation interviews. A list of species of colourant plants in Vietnam 

has been provided according to the APG4 classification system. A total of 305 taxa of vascular plants belonging 

to 226 genera and 90 families were recorded. Seventy-two threatened species were listed in the Vietnam Red 

Data Book (2007) and the IUCN Red List (2021). Colourant plants primarily were found in naturalized. Six life 

forms were found: woody, shrubs, herbaceous, vines, and bamboo, the lowest being ferns. Thirteen parts were 

used for dyeing; leaves were the most, followed by peels and fruits, most species for dyeing were used from 1 

part, followed by two parts, four parts only one species. Eleven colours were listed from colourant plants. Most 

species give monochromatic colours. Seven functional groups were found, fabric/fiber dyeing has the most 

species, followed by food, fishing nets, teeth dyeing, hair dyeing, tanning, and others (painting, wood, letter, 

tissue, ink). This study is a premise for future studies on chemical composition, organic compounds, extraction, 

and separation of natural compounds to provide dyeing materials for the food, textile, and garment industries. 
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Introduction 

Plants bring direct and indirect values to the existence and development of human society. In particular, plants' 
direct value to humans can be mentioned as providing food, medicine, construction, and landscaping. Especially, 
plants provide natural colourants for foods, fabrics, fibers, clothing, tanning, etc. In general, most natural dyes 
are biodegradable, environmentally friendly, have few side effects to the user, kill bacteria, treat diseases, are 
cheap, and are easy to find. Besides, it also provides vitamins, trace elements, and nutrients the body needs. In 
terms of form, natural dyes increase the aesthetics, create accents, and increase the product's attractiveness. 
Vietnam is a tropical country, including 12,000 flowering plant species in its flora (Luu et al., 2016) [1]. This will 
undoubtedly be a source of raw materials for dyes that are diverse and rich in species (Luu, 2005) [2]. Vietnamese 
people have used colourant plants for a long time, and, even now, they remain a part of daily life (Luu et al., 
2016) [1]. Studies on dyes are very few, including Luu and Tran (1995) [3], Luu et al. (2002) [4], Luan (2015) [5], 
and Luu et al. (2016) [1]. However, these studies mainly focus on the group of natural food dyes. Besides, at this 
time, there is no document or evidence precisely recording and describing the appearance of these plants (Luu et 
al., 2016) [1]. Therefore, this study was conducted to comprehensively and methodically evaluate the composition 
of natural colourant plants for dyeing food, fabrics, yarns, nets, hair, teeth, and tanning leather in Vietnam. 

 

Materials and methodology 

Inheritance: Related documents, articles, websites, and reports on coloring plants nationally and internationally. 

 
Interview: Collecting information through interviews with hairdressers, mangrove people, vendors, and 
consumers in Dong Nai, Lam Dong, Dak Nong province, and consultations with researchers and experts in 
colouring plants. 
 
Data analysis: Comparative morphological and expert methods were used to treat and identify plant samples. 
The documents used include An Illustrated Flora of Vietnam, volumes 1-3 (Pham, 1999-2003) [7]. The scientific 
name of the plants was determined and updated by Plants of the World Online (2021) [8] and World flora online 
(2021) [9]. The plant species list was arranged according to the taxonomy of Brummitt (1992) [10] combined with 
APG IV (2016) [11]. The life form was evaluated according to documents An Illustrated Flora of Vietnam, 
volumes 1-3 (Pham, 1999-2003) [7]. Colour classification, function, and origin according to the results of data 
synthesis. The threatened species composition was determined based on the Vietnam Red Data Book (2007) [12] 

and IUCN Red List (2021) [13]. 
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Results and Discussion 

Diversity of Colorant Plants 

As a result of data synthesis, 305 taxa, 226genera, and 90 families belonging to 3 phyta gave dye coloration were 

recorded. Two hundred ninety-seven taxa were identified as species (97.38%), and eight only were identified as 

genera. The diversity of taxon is shown in Table 01. 

 

Table 01: Diversity of taxon 
 

No. Phyta 
Family Genera Species 

Number (%) Number (%) Number (%) 

1 Polypodiophyta 2 2.22 2 0.88 2 0.66 

2 Gymnospermae 2 2.22 2 0.88 2 0.66 

3 Angiospermae 86 95.56 222 98.23 301 98.69 

3.1 Magnoliopsida 73 81.11 197 87.17 272 89.18 

3.2 Liliopsida 13 14.44 25 11.06 29 9.51 
 Total 90 100 226 100 305 100 

 

Most taxa were concentrated in Angiospermae with 301 species, 222 genera, and 90 families, accounting for 

98.69% of species, 98.23% of genera, and 95.56% of families, respectively. Eudicots accounted for the majority, 

with 272 species (89.18%). Polypodiophyta, Gymnospermae, was a relatively small species with the same two 

species (0.66%).  

We identified 72 species that had conservation value at different levels. Thirteen species were found in the 

Vietnam Red Data Book (2007), and 68 species were listed in IUCN Red List (2021) [13]. 

Eighteen most diverse families were counted (from 5 species or more), accounting for 61.30% of the recorded 

species. Species-rich families were represented by Fabaceae (40 species), Euphorbiaceae (17 species), 

Asteraceae (13 species), Rubiaceae, and Fagaceae (the same ten species), etc. (Figure 01). 

 

 
 

Fig 1: The most diverse families 

 

Seven most diverse genera were counted (from 4 species or more), accounting for 11.64% of the total species 

found. Species-rich genera were represented by Garcinia (8 species), Syzygium (6 species), Buddleja, 

Symplocos, Quercus, Indigofera, and Diospyros (the same four species) (Figure 02). 
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Fig 2: The most diverse genera 

 

We also identified 76 species (25.25%) that were cultivated, 51 species (16.72%) cultivated or nativized to the 

wild, and 178 species (58.36%) were found native to the wild. 

In this study, the number of species is higher than in previous studies conducted in Vietnam. The first study was 

conducted by Luu and Tran (1995) [3], who recorded over 200 plants that give dyes of 57 genera in Vietnam, 

belonging to 28 families. Luu et al. (2002) [4] discovered 114 plants used for food colouring in Vietnam. In 

which, Luu (2005) [2] found 46 species of higher plants belonging to 27 families used by ethnic minorities in the 

northern provinces of Vietnam to dye food. In 2005, Luan [5] also identified 34 species of food colouring plants 

in 9 northern mountainous provinces of Vietnam. Le et al. (2018) [6] found 49 species in 30 families for food in 

Vietnam. 

 

Diversity of life-forms 

We identified six life forms for dyes. The results are summarized in Figure 03. 

 

 
 

Fig 03: Life-form of Colorant Plants 
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Wood predominates with 158 species (51.80%), followed by Shrubs with 76 species (24.92%), Herbaceous with 

37 species (12.13%), Vines with 26 species (8.52% ), Bamboo (2.30%), the lowest was Ferns (0.33%). 

 

Diversity of parts used  

A total of 291/305 species (95.41%) with parts used for natural colourants were identified. The number of 

species with one part used for dyeing was dominant with 216 species (74.23%), followed by two parts used with 

58 species (19.93%), and the lowest was four parts used with only one species (0.34%) (Figure 04). 

 

 
 

Fig 04: Species distribution by number of parts-used 

 

We also identified 13 plant parts used that produce dyes. Leaves are the part used with the highest number of 

species with 110 species (37.80%), followed by Bark with 75 species (25.77%), Fruit with 51 species (17.53%), 

and the lowest was young treetop with only two species (0.69%) (Table 3.2). 

 

Table 02: Diversity of parts used 
 

No. Parts-used No. of species % 

1 Leaves 110 37.80 

2 Bark 75 25.77 

3 Fruit 51 17.53 

4 Wood 37 12.71 

5 Flower 27 9.28 

6 Root 19 6.53 

7 Seed 10 3.44 

8 Resin 8 2.75 

9 Tuber 7 2.41 

10 Whole plant 7 2.41 

11 Branches 7 2.41 

12 Rhizomes 4 1.37 

13 Young treetop 2 0.69 
 Total 291  

 

Diversity of colours 

A total of 283/305 species (92.79%) for natural colourants were identified. The number of species was one 

colour dominated with 214 species (75.62%), followed by two colours with 51 species (18.02%), the lowest for 

five colours (0.35%) (Figure 05). 
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Fig 05: Species distribution by number of colors 

 

Eleven colours created from plants were discovered. Yellow, Black, Brown, Red, and Green dominated species 

composition, accounting for 30.39%, 24,38%, 21.91%, 19.79%, and 14.49%, respectively. The remaining 

percentage was small (from 1.06% to 5.30%) (Table 03). 

 

Table 03: Diversity of colors 
 

No. Colours No. of species Percentage (%) 

1 Yellow 86 30.39 

2 Black 69 24.38 

3 Brown 62 21.91 

4 Red 56 19.79 

5 Green 41 14.49 

6 Purple 15 5.30 

7 Grey 14 4.95 

8 Pink 9 3.18 

9 Orange 4 1.41 

10 Light Blue 5 1.77 

11 Avocado 3 1.06 
 Total 283  

 

Diversity of function 

Seven functional groups were identified: fabric/fiber, food, fishing net, tooth dyeing, hair dyeing, tanning, and 

others (Painting, furniture, letter, plant tissue, ink). The composition of plant species for dyeing fabrics and yarns 

accounted for the most significant number with 212 species (69.51%), followed by Food with 81 species 

(27.87%), fishing nets with 17 species (5.57%), lowest was the other group (2.62%) (Figure 06) 

 

 
 

Fig 06: Diversity of function 
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Conclusion 

A total of 305 taxa belonging to 90 families of 3 phyta were recorded. Seventy-two were listed in the Vietnam 

Red Data Book (2007) and the IUCN Red List (2021). Colouring plants were primarily found in nature. Six life 

forms, 13 parts, 11 colour types, and seven functional groups were counted. This study showed Vietnam's 

richness and diversity of colourant plant species composition. This valuable resource needs to be discovered to 

maximize its potential and the value and benefits it brings. Future studies must delve deeper into the chemical 

composition and organic compounds as the foundation for providing natural colouring materials for the food, 

textile, and handicraft industries. 
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