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Abstract  In textile sector synthetic dyes are commonly used for dyeing fabrics however these dyes are toxic and 

carcinogenic. Synthetic dyes produce environmental pollution hence it’s non-biodegradability. Natural dyes are the substitute 

to overcome this problems. Natural dyes are non toxic, bio-degradable and safe for human and environment. Natural dyes are 

obtained from natural resources as plant, animal, mineral, and insects although the major source of natural dyes are plant. 

Guava plant is popular for it’s fruit and people pay much attention to its tasty fruits. Moreover, guava leaves are counted as 

waste as other tree leaves. The guava leaves are rich in vitamins, minerals, and antioxidants, and offer health benefits. It has 

also been an interesting use as a natural dye. Guava leaves can produce a range of colors. This paper reviews guava leaf juice 

chemical constituents, dye extraction, and application process. Nowadays, Guava leaf extract dyeing has been an eco-friendly 

and sustainable process against synthetic dyes and processes.  
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1. Introduction 

Human have been using colors for thousand years ago.   

It can be tracked backed that china used plants, bark, insect, 

and minerals as natural color more than 5000 years [1]. 

Traditionally these natural colors had been used centuries 

after centuries. By the end of the 18th century after the discovery 

of synthetic colors, the use of natural dyes began to diminish 

[2]. When human began using synthetic dyes on a large scale, 

the harmful effects on the environment were revealed. Since 

most of the synthetic dyes are toxic, carcinogenic, and non 

bio-degradable [3]. At present individuals are more focused 

on ensuring the survival of humanity. For this motive peoples 

are paying attention on natural dyes. Different classed natural 

dyes are organic compounds, derived from natural sources 

(i.e. plant, insect, and mineral) used as therapeutic products 

also [3]. Based on source Guava leaf extracts dye is classified 

as plant/ vegetable base natural dye. 

The scientific name of guava is Psidium guajava. Guava is 

a commercial fruit for tropical countries. It was introduced in 

Asia in the 17th century [5]. Guavas are cultivated in several 

countries [6]. The world's largest producer of guava is India, 

followed by China and Kenya [5]. This crop needs little 

maintenance and can produce a large harvest, making it 

popular among fruit growers [6]. Many farmers have changed 

their fortune by cultivation of guava in Bangladesh [7]. The 
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guava tree is a fast-growing, small tree [8]. The height is 3-10 

meters. The leaves are simple and arranged oppositely. They 

are oval, 7-15 cm long and 3-7 cm wide [9]. Guava leaves are 

value adding dietary plant. The guava leaves powder provides 

the presence of following ingredients. 

 

Figure 1.  Classification of Natural dye [4] 

 

Figure 2.  Guava fruit 
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Figure 3.  Guava Leaves 

Table 1.  Chemical constituent of Guava leaf extract [10] 

Ingredient Name Units 

Moisture 2.77±0.01( g) 

Total Ash 20.84±1 ( g) 

Total Fat 5.05±0.015 (g) 

Protein 2.29±0.01 (g) 

Carbohydrate 38.23±0.1 (g) 

Crude fiber 5.41±0.001 (g) 

Energy Value 290.2±1 ( K Cal) 

Phosphorus 360±0.12 (mg) 

Calcium 1660±1 (mg) 

Magnesium 440±1.5 (mg) 

Iron 13.50±0.001 (mg) 

Sodium 2.48±0.01 (mg) 

Potassium 2.24±0.01 (mg) 

Zinc 0.23±0.001 (mg) 

They are like a little powerhouse of nutrients and help   

to improve the health conditions. Guava leaves are not only 

use for nutrients. It has multi functional properties, used as 

natural dye, antimicrobial finishing and UV-rays protector 

for textiles [11]. The rise in awareness of safety and  

hygiene has led to a substantial increase in the demand of 

multi-functional fabrics in recent years. 

2. Chemical Constituents of Guava Leaf 

Guava leaves are a rich source of various micro and macro 

nutrients as well as bio-active compounds. They contain 

82.47% moisture, 3.64% ash, 0.62% fat, 18.53% protein, 

12.74% carbohydrates, 103 mg ascorbic acid, and 1717 mg 

gallic acid equivalents (GAE)/g total phenolic compounds [12]. 

Guava leaves contain flavonoids, sesquiterpenes, triterpenoids, 

coumarins, alkaloids, and tannins [13]. The colors of dyes 

derived from plants are due to the presence of tannins, 

anthocyanins, flavonoids, and other phytochemicals, since a 

single compound does not solely account for the color in 

plant-based or insect-based dyes [14]. 

3. Guava Leaf Extraction 

Dye extraction is the process of obtaining color compounds 

from natural sources. Several extraction processes are used 

to extract the natural dyes such as Aqueous extraction, 

Alkali or acid extraction, Microwave and ultrasonic-assisted 

extraction, Fermentation, Enzymatic extraction, Solvent 

extraction, Supercritical fluid extraction [4]. In this study, 

mainly two types of extraction process are studied to extract 

the natural guava leaf dye such as solvent extraction and 

water extraction.  

3.1. Guava Leaf Powder Preparation 

First, guava leaves were collected and thoroughly cleaned 

them to remove any dirt or impurities. Next, dry the cleaned 

leaves at 50°C until their moisture content is below 10% 

[15]. After drying, cut the leaves into small pieces and grind 

them into a fine powder using a grinder. This guava leaf 

powder can then be used for dye extraction. 

3.2. Water Extraction Process 

In water extraction process water is used as solvent 
to derive the guava leaf extract.100 g guava leaf powder 

was collected which were previously prepared. The leaf 

powder were boiled in 1.5 L of distilled water for 4 hours 

[16]. The mixture was filtered using filter paper to separate 

the liquid extract from the solid plant material. The resulting 

filtrate was concentrated using a rotary evaporator at   60°C 

[16]. The concentrated extract was dried using a freeze dryer. 

The dried extracts were stored at −18°C for further application 

[15]. 

 

 

a) Flavnoid 

 

b) Triterpinoid 

 

c) Tannins 

Figure 4.  Chemical structures of a) Flavonoid, b) Triterpinoid, and c) Tannins 
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3.3. Solvent Extraction Process 

Ethanol and methanol (as solvent) extracts, by immersing 

100 g of guava leaves powder in 1.5 L of pure ethanol   

(94.0% purity) and 1.5 L of pure methanol (99.8% purity), 

respectively, for 4 days at room temperature [16]. After that 

extraction period, the mixtures were filtered through filter 

paper to separate the solid particle. The resulting filtrates 

were concentrated using a rotary evaporator at 50°C. Dryer was 

used to dry and stored at −18°C for further application [16]. 

4. Guava Leaf Dye Application 

Over 2,000 colors have been synthesized from plant 

components; however, only about 150 of these have been 

economically utilized. This highlights the vast potential of 

plant-derived dyes, while also indicating that many remain 

under explored in commercial applications [4]. Using of 

mordant is an important step to ensure the durable and long 

lasting color of natural dye. Different types of mordants   

(as Ferrous sulfate, Copper sulfate, and Alum) are used   

to achieved desire color fastness because they are act as 

binding agents for fibers and dyes [21]. Usually three types 

of mordanting techniques (Pre-mordanting, simultaneous 

mordanting, post mordanting) are used to mordant the fabrics 

[20]. In this study found that, two types of fabric were dyed 

with guava leaf extract dye. 

4.1. Guava leaf Dye Application on Cotton Fabric 

Pretreated (scoured and bleached)and mordanted cotton 

fabric was used to dye with guava leaf extract as natural dye. 

Mordant (alum or tannin) enhance dye uptake % to fabric [18] 

hence this step improves the color fastness properties. The 

use of mordant is optional [17]. Previously prepared dye 

extraction was mixed with water to prepared the dye bath  

and then the fabric was submerge into the dye solution. The 

dyeing temperature was carried up to 70-90°C for 30 minutes 

[17]. Continuous stirring was required for level dyeing. After 

dyeing, rinse the fabric in cold water to remove excess dye. 

Then the fabric was hanged to dry away to preserve the color. 

4.2. Guava Leaf Dye Application on Silk Fabric 

In this study dyeing of silk fabric with guava leaves extract 

was investigated [19] where silk fabric was dyed with guava 

leaf extract dye. (Fe) mordant was used as pre-mordant and 

post mordant for silk fabric to get better colorfastness properties 

[19]. Different dyeing temperature (40°C and 90°C) were 

used and time was 80 minutes were used to dye the   

fabric. The researcher found good result for color fastness, 

antimicrobial, and UV protection properties [19]. 

5. Conclusions 

The use of synthetic dyes in industries poses significant 

environmental and health challenges. In response, there is a 

growing demand for alternative natural dyes for clothing that 

are eco-friendly, readily available, and cost-effective.  

Guava leaf extract, in particular, has a positive impact on the 

environment and offers health benefits, such as antimicrobial 

properties and UV protection for users. 

In Bangladesh, the annual cultivation of guava is abundant, 

providing a substantial local source of dye raw material. As 

the demand for natural and organic dyes continues to rise, 

there is significant potential to develop more sustainable 

dyeing processes that minimize environmental impact. 
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